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Abstract 
______________________________________________________________________________________________________________ 

 

The increasing incidence of inflammatory bowel disease (IBD) over the past decade 

has resulted in increased health care resource utilisation and longer specialist 

outpatient waiting lists. IBD is associated with an increased prevalence of 

psychological morbidity and adversely affects quality of life, societal interaction and 

functioning. Electronic-health or ‘eHealth’ technologies incorporating self-

management strategies to manage patients remotely such as telemedicine, web-

based interventions, and smart-phone applications may offer a solution to streamline 

outpatient management, by detecting earlier changes in patient well-being (disease 

activity, medication status and psychological health) and providing greater access to 

personalised care in real-time. However, whether eHealth technologies offer any 

significant benefit over traditional outpatient based IBD care remains to be proven. 

This thesis encompasses a framework and the design of a decision support tool 

which aims to improve the outpatient management of IBD patients by proving that 

eHealth monitoring of patients with mild-to-moderate ulcerative colitis, stratified for 

disease activity and psychological distress and treated according to a fixed regime of 

eHealth directed self-management, is an effective model of care compared with IBD 

clinic-led outpatient management. 
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A colloquium was initially held to obtain key stakeholders’ perspectives on the role of 

an eHealth tool to facilitate decision support for IBD. Retrospective studies were then 

undertaken to establish the extent to which gastroenterologists adhere to evidence 

based international guidelines in clinical practice. A cost analysis study was 

conducted to describe the current cost of care and to compare the costs associated 

with treating active disease compared to disease in remission. A cross-sectional 

study was then undertaken to establish the relationship between patient-reported 

outcomes and disease activity. Patient perspectives regarding the potential value of 

an eHealth intervention for outpatient IBD management were then explored. Finally, 

clinical algorithms were developed for disease activity, psychological wellbeing and 

preventive care and incorporated into a decision support tool which was assessed 

for feasibility, usability and acceptability compared to standard IBD care.  

In summary, this is the first prospective study to demonstrate that an eHealth tool to 

facilitate decision support significantly improves the delivery of quality care and 

promotes shared decision-making in patients with mild-to-moderate ulcerative colitis. 

 

 

 

 

 

 

 



 
       

 

4 

 

Declaration 

______________________________________________________________________________________________________________ 

 

 

This is to certify that this thesis: 

- Contains no material that has been accepted for the award of any other 

degree or diploma in any university or other institution; 

- Comprises only my original work towards the Doctor of Philosophy except 

where indicated in the preface; 

- Due acknowledgement has been made in the text to all other material used; 

- Is less than 100,000 words in length, excluding tables, figures, references and 

appendices 

 

 

 

 

 

 

Belinda Jackson, September 

2018 



 
       

 

5 

 

Preface 
______________________________________________________________________________________________________________ 
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Mr Mark Meroli, a PhD research candidate at the time and a physiotherapist, and Dr 
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Begun and the IBD research nurses, especially Natalie Allen, at the Mater in 

Brisbane helped with recruitment of patients for the final study. Professor Neville 
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Abbreviations and Definitions  
______________________________________________________________________________________________________________ 

 

CD:   Crohn’s Disease 

CRP:    C-Reactive Protein 

DST:    Decision support tool 

FC: Faecal calprotectin 

IBD:  Inflammatory bowel disease, the name of a group of disorders 

that cause the intestines to become inflamed, which can lead to 

long-term chronic disability and premature death. The main 

forms of IBD are Crohn’s Disease (CD) and Ulcerative Colitis 

(UC). 

Intervention:  Male and female patients with mild-to-moderate ulcerative colitis 

using a decision support tool to assist with management of 

disease activity, psychological wellbeing and preventive health 

care. 

PROs:  Patient-reported outcomes 

SDM:    Shared decision-making 

Standard care:  Male and female patient with mild-to-moderate ulcerative colitis 

having a routine clinical review with a clinician where the 



 
       

 

12 

clinician decides on the management plan without the 

assistance of a decision support tool. 

Study Population: Male and female patients with mild-moderate ulcerative colitis 

being reviewed in the inflammatory bowel disease outpatient 

clinic who are able to use a tablet-based decision support tool in 

English. Clinicians reviewing the patient study population in the 

inflammatory bowel disease outpatient clinic also comprise of 

the study population. 

UC:    Ulcerative colitis 

5-ASA:   Aminosalicylate  
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Introduction 

______________________________________________________________________________________________________________ 

 

This chapter presents a summary of the clinical problem, followed by reviews of key 

topics underpinning this thesis. 

 

The Clinical Problem 
 

Inflammatory bowel diseases (IBD) including Crohn’s disease (CD) and Ulcerative 

Colitis (UC) are a group of chronic inflammatory disorders of the bowel which are 

associated with significant morbidity and mortality. IBD is characterised by 

intermittent flares of disease activity requiring adjustments in medication, frequent 

outpatient clinic visits, hospitalisations and surgeries. IBD is associated with an 

increased prevalence of psychological morbidity,1 yet resources to adequately 

manage patients’ mental health issues have been limited.2 IBD also adversely 

affects quality of life, societal interaction and functioning.3-7  

Australia now has one of the highest incidence rates worldwide. The prevalence of 

IBD in Australia is 29.6 per 100,000 persons, which represents more than 70,000 

affected individuals.8 The increasing incidence and prevalence of IBD over the past 

decade has resulted in increased health care resource utilisation and longer 

specialist outpatient waiting lists with limited scope to discharge patients back to 

primary care.4,9  Moreover non-metropolitan patients have limited access to 

specialist IBD outpatient clinics. The estimated medical cost to the Australian 

community is $2.7 billion per year.10 The burden of IBD on the health care system is 
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likely to increase based on the evidence that the incidence of IBD is increasing 

worldwide, and these chronic illnesses require increasingly more complex integrated 

models of health care.11-13 Novel cost-effective approaches to traditional health care 

delivery are required in order to maintain quality IBD care.2 

Variation in practice has been identified as a potential barrier to the delivery of 

quality health care and may result in the underuse of effective care (Price 

Waterhouse Cooper).14,15 However, the extent to which variation in practice occurs in 

IBD management is unclear. Moreover, the specific aspects of care which are 

impacted by variation in care require further exploration.   

Emerging evidence suggests that treating patients on the basis of symptoms alone 

has not changed the natural history of IBD and is associated with an increased risk 

of disease progression, hospitalisation and surgery.16 Despite this recognition 

existing models of care in Australia have been described as reactive and crisis 

driven.2  However, the costs associated with reactively treating active disease 

compared with managing disease in remission have been less well described. It 

therefore remains unclear as to what the key drivers are of costs in IBD care and 

whether a proactive approach to maintaining disease in remission relative to treating 

active disease can be justified based on costs. 

The traditional focus of IBD management has been on management of disease 

activity. However, it is increasingly recognised that IBD affects patients’ ability to 

function beyond the effects of disease activity alone. Patient-reported outcomes 

(PRO) have consequently emerged as key outcome measures in clinical trials in 

IBD.17 However, the relationship between disease activity and specific PROs is yet to 
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be established and the consequences of using PROs to prioritise aspects of patient 

management warrants further investigation.  

The World Health Organisation (WHO) has proposed that optimal management of 

chronic disease such as IBD should involve an “integrated” approach, encompassing 

comprehensive bio-psycho-social assessment and multidisciplinary management.18 

Such an approach has been associated with an improvement in psychosocial 

functioning and reductions in opiate use, hospitalisation and in-patient healthcare 

utilization.19 However, co-ordination of integrated care in IBD is complex and prone 

to human errors of “omission” rather than errors of “commission”. Standardising 

practice via clinical pathways for decision support may be one way of maintaining 

quality of care in IBD and reducing variation in practice. However, tools to facilitate 

decision support and facilitate an integrated approach to IBD care have been 

lacking.  

Participatory models of care have recently been identified as a strategy to help 

address some of the complexities of chronic disease management in IBD. 

Participatory medicine involves a collaboration between patient and their physician 

and refers to a movement in which networked patients move from being merely 

passengers to responsible drivers of their health, and in which providers encourage 

and value them as full partners. Participatory medicine promotes shared decision-

making and patient involvement in their care with the view to enabling patients to 

help themselves. However, the extent to which participatory health care models have 

been applied to IBD has been limited and the extent to which participatory medicine 

improves quality of care is yet to be demonstrated.  
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Electronic Health (eHealth) technologies such as web-based solutions, smartphone 

apps, and telemedicine, represent modalities that may be used to facilitate 

participatory medicine because the underlying principle of eHealth solutions is that 

they incorporate an element of self-management.  Patients relay information about 

their state of health to a program or health care team, which gives them feedback.4 

Patients can then adjust their therapy based on pre-determined algorithms or seek 

medical assessments. EHealth solutions that facilitate decision support in IBD have 

the potential to engage patients in shared decision-making by educating them about 

their options, increasing their confidence in their management plans, promoting 

adherence to their therapy and increasing convenience.20  

Although the small number of previous studies have provided some basis for eHealth 

technologies in IBD management they have not: 1) stratified for disease activity and 

severity of psychological distress; 2) combined both disease and psychological 

management of IBD and chronic disease management; or, 3) provided a clinical 

framework to help monitor disease activity or psychological distress and adjust 

therapy if disease is progressing or psychological distress is escalating.  

This thesis describes a systematic participatory approach to the development and 

evaluation of an eHealth Decision Support Tool (DST) for IBD. The DST incorporates 

clinical algorithms, to help standardize care developed from international IBD 

guidelines,21 to suggest management plans for disease activity, psychological 

wellbeing and preventive health care. The thesis concludes with an evaluation of the 

extent to which use of the DST in the IBD outpatient setting improves the delivery of 

quality care across the management of disease activity, psychological wellbeing and 

preventive health care compared to standard IBD outpatient care. 
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Literature Reviews 
______________________________________________________________________________________________________________ 

 

Quality of care in patients with Inflammatory Bowel Disease 

  
The concept of quality of care in IBD is described in this section, with current models 

of IBD care reviewed, with a view to developing an optimal strategy to maintain 

quality of care in IBD.  
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ABSTRACT 

 

The rising burden of inflammatory bowel disease (IBD) has the potential to have a 

negative impact on the quality of care delivered to patients with IBD. Quality of care 

has been described by the WHO as the extent to which health care services 

provided to individuals and patient populations improve desired health outcomes. 

Variation in care has been identified as a key barrier to achieving quality of care in 

IBD. Assessment of quality of care attempts to minimise variation in care. Quality 

indicators have been developed in IBD as a minimum standard of care according to 

evidence-based guidelines. Models of care to achieve and maintain quality include 

integrated care, participatory care and value-based health care. In this review, we 

outline current approaches to the assessment of quality of care in IBD and explore 

models of care currently being used to achieve and maintain quality.  
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INTRODUCTION 

Crohn’s disease (CD) and ulcerative colitis (UC), collectively known as inflammatory 

bowel disease (IBD), are inflammatory disorders of the gastrointestinal tract that are 

characterised by periods of relapse and remission. IBD is thought to develop as a 

result of an exaggerated immune response to the gut microbiota in genetically 

susceptible individuals.  The prevalence of IBD is ~1% worldwide and is increasing.22 

IBD has an impact on the patients’ psychological and social functioning beyond the 

direct biological impact of the disease itself.23 The growing burden of disease has a 

significant impact on health care resources, which thereby has the potential to 

negatively impact the quality of care delivered to patients with IBD.  

 

The management of IBD has historically been ‘reactive’ and “crisis-driven” rather 

than ‘proactive’.2 However, it has become apparent that treating patients according 

to symptoms alone, by which time tissue damage has significantly progressed, has 

not altered the natural history of disease.16,24-25  As a result, IBD care has undergone 

a paradigm shift, with the goals of care now incorporating a treat-to-target approach, 

using clinical and endoscopic targets of remission together with patient-reported 

outcomes (PROs) which need to be corroborated with objective markers of disease 

activity.17 The delivery of quality care in IBD is therefore evolving to encompass 

assessment and monitoring of the changing goals and outcomes of IBD care. 
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Quality of care has recently come to the forefront of medical care with numerous 

international guidelines and quality indicators being developed to streamline and 

assess every aspect of health care delivery.26 Although the focus has been on 

disease management and striving for mucosal healing and symptom-free remission, 

the preventive aspects of care such as chronic disease management, and 

management of patients’ psychological wellbeing have been relatively neglected. 

Models of care which take a holistic approach to care are therefore required.   

This review aims to define quality of care, discuss methods of quality assessment 

and review models of care that are being developed in an attempt to achieve and 

maintain quality of care in IBD.  
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DEFINITION OF QUALITY OF CARE 

Quality of care has been defined by the World Health Organisation (WHO) as ‘the 

extent to which health care services provided to individuals and patient populations 

improve desired health outcomes.’27 Whilst quality of care has also been described 

by several groups28, common to all definitions of quality of care is the improvement 

of outcome measures. Quality of care has been further defined on the basis of the 

development of quality improvement measures29 (Table 1.1) which are classified as 

structure, process or outcome measures. Optimising the quality of care provided to 

patients has the potential to improve outcomes on an individual, local, national and 

international level.  

 

ASSESSMENT OF QUALITY OF CARE  

Care has little chance of improving until it is effectively measured.30-32 An objective 

assessment of care allows all key stakeholders including patients, practitioners, 

auditors, payers and populations to evaluate care at different locations and allows 

comparisons of care between caregivers. Assessment of quality of care enables 

recognition of variation in care and provides a measure for providers to improve 

clinical management. 
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Frameworks to assess quality of care  

A variety of frameworks to assess quality of care in the health care setting have been 

devised in order to encompass a multi-dimensional assessment of care.33 Each 

framework tends to differ because of fundamental differences in conceptualising 

individual measures of quality.33 The common outcome measure in all frameworks of 

assessment of quality is the desired health outcome. Developing a concise 

conceptual framework can be valuable in guiding the development of quality 

indicators for all chronic diseases.  

 

The Donabedian model 

The Donabedian model is the traditional conceptual model that provides a framework 

for evaluating quality of care.34 According to the model, information about quality of 

care can be drawn from structure, process, and outcome metrics. These measures 

follow the patient journey, from the interaction between the patient and the service 

organising the care, and the management received by the patient, to the outcomes 

for the patient following care. The Donabedian model continues to be the dominant 

paradigm for assessing quality of health care;34 however, more recently, quality 

measures have begun to include accountability and patient-reported outcomes such 

as patient satisfaction and quality of life.35  
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Improvement frameworks in IBD 

Several improvement frameworks exist in IBD that can be used to address and 

improve quality of care.36,37 38 39 40 Whichever framework is used to assess quality 

may ultimately influence the outcome/s, which in IBD, include clinical outcomes, 

endoscopic outcomes, PROs, value of care, cost containment and preventive care 

measures.17  

 

Model for Improvement Framework 

A framework for quality improvement that has been applied to IBD is the Model for 

Improvement.41 The Model for Improvement defines four steps to perform changes: 

plan, do, study, act (PDSA).41,42 The PDSA model is adaptable to many targets. The 

model asks: 1) what are we trying to accomplish; 2) how will we know that a change 

is an improvement; and, 3) what changes can result in improvement?41 A clear 

project aim needs to be identified and measures need to be defined so that 

improvements in outcomes can be recognized. The PDSA approach to quality 

improvement has been adopted in the UK in a project that aimed to improve capacity 

within outpatient clinics by stratifying care according to clinical need.43 A patient 

information leaflet (PIL) was devised in order to evaluate patients’ preferred type of 

IBD outpatient follow-up (plan).43 The PIL was then distributed to patients (do) and 

feedback collated (study) including PIL readability. The PIL was then adjusted (act) 

and the cycle repeated until no more changes were necessary. The study team were 

able to demonstrate the value of patient involvement in designing the PIL which then 

allowed them to follow-up a group of patients out of hospital, thereby enabling them 
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to prioritize outpatient clinical reviews for patients with active disease.  The PDSA 

model therefore helps provide a clear framework when designing a quality 

improvement intervention for IBD and has the potential to find solutions to complex 

management problems. Ensuring a framework is in place to evaluate quality of care 

therefore enables quality to be adequately assessed and maintained.  

 

Population Health Management Framework 

Population health management (PHM) is an emerging concept within the field of IBD, 

and can be defined as the coordination of care at a macroscopic level to improve 

outcomes and effectively manage both clinical and financial risk for a cohort of 

patients.44 PHM aims to improve quality of care, improve population health 

outcomes, and reduce health care costs44 by incorporating chronic care models, data 

sharing, shared decision-making and risk profiling into population management 

goals.45 A successful population health management strategy for IBD involves 1) 

reducing harm caused by the delivery of care such as avoidance of unnecessary and 

ineffective medications via the Choosing Wisely campaign;46 2) engagement of 

providers, patients, families, and communities; 3) promotion of effective 

communication and coordination of care; and, 4) promotion of the most effective, 

risk-stratified preventive care and management practices using evidence-based 

management guidelines.45,47 Identification of the drivers of cost of care and 

identification of the causation behind variability of care can trigger PHM systems to 

identify populations and health care systems in need of care coordination and 

improvements in the quality of care.45 Incorporation of PHM into IBD is expected to 
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improve quality of care both locally and internationally but the benefits of PHM in IBD 

remain to be seen.    

 

Quality indicators to assess care 

Quality indicators are performance measures borrowed from the industrial process 

control systems literature. They include qualitative and quantitative measures used 

in determining the quality of health care and are incorporated into quality 

frameworks.48 Quality indicators can be used to objectively measure quality of care 

in chronic diseases and provide measurable standards for clinicians.49,50 They are 

essential in identifying the magnitude of variation in care and monitoring 

improvement and, in turn, aim to reduce the variation between ideal and actual 

clinical performance.48 Quality indicators do not reflect ideal care, but rather a 

minimum acceptable standard of care that should be expected based on the 

evidence currently available.51 Structure, process and outcome measures can be 

combined to define quality indicators.52 

 

Quality indicators in IBD 

Quality indicators have been described in other chronic diseases,53,54 but until 

recently, identification of specific indicators for IBD has been lacking.29 In response 

to the variation in care between practitioners, quality indicators have been developed 

by the Crohn’s and Colitis Foundation of America (CCFA) in the United States (US) 

for IBD management (including treatment, surveillance and preventive care)55 and in 

Canada51 (Tables 1.2 and 1.3, respectively). The American Gastroenterological 
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Association (AGA) has also developed a physician performance measures set for 

adults with IBD,56 primarily designed to be used for health-care practitioner 

accountability and performance management, rather than quality improvement.51 

Other countries are yet to follow in documenting specific quality indicators for IBD 

care; however, subjective standards for IBD care have been developed (Table 

1.4).57,58 

 

Structural indicators 

Structure describes the context in which care is delivered. Structural measures 

include the number of specialists providing care and the organisational structure 

involved in providing the care including buildings, staff and equipment. Interventions 

that increase time or costs to the organisation (payers) are the two main factors that 

make sustaining a quality improvement intervention more challenging.59 

Sustainability of funding can be a hurdle in maintaining care, as recently occurred in 

the US outcomes registry, Improve Care Now.60 Ultimately, time and costs required 

to implement an intervention and improvement in all structural measures should not 

outweigh the longitudinal potential outcomes of the intervention itself in improving 

quality of care. Adequate resourcing and organisational structure are therefore 

required to provide the most effective model of care available to manage a patient 

cohort. Several countries have produced recommendations to optimize structural 

indicators in IBD. Table 1.4 highlights the structural indicators documented by the 

Australian National IBD Audit in 201657 and UK IBD audit in 2013,58 respectively.  
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Process indicators 

Process indicators denote the interactions between patients and providers 

throughout all aspects of delivery of care.34 Process measures relate to the process 

of care delivery, for example, the percentage of patients that were screened for 

hepatitis B prior to commencing a biologic agent or the number of patients receiving 

annual skin checks for malignancy on thiopurine medication. Process indicators 

need to be assessed at multiple stages of care including reviewing healthcare 

utilisation. They can be measured objectively and can represent all components of 

quality of medical care.  

Process indicators encompass a large proportion of quality indicators for IBD. 

Several organizations have developed process indicators for IBD to improve care. 

The ten process indicators developed in the US by the AGA include hospitalisations, 

corticosteroid use, work productivity, quality of life, malnutrition, anemia and bowel 

movements (Table 1.5).56,61 Eleven quality indicators for the management of IBD 

have been developed in Canada.51 The indicators focus on accurate diagnosis, 

appropriate and timely management, disease monitoring, and prevention or 

treatment complications of IBD or its therapy. All AGA indicators are included in the 

Canadian indicators. The Canadian indicators also include assessment for post-

operative recurrence in patients with CD following small bowel surgery and 

colonoscopy for dysplasia surveillance in patients with colitis. Assessment of some 

process indicators have been performed in IBD. Reddy et al. found underdosing of 

medications, prolonged use of corticosteroids, and suboptimal preventive care 

measures in IBD patients prior to referral to an academic center.31 The use of 

venous thromboembolism prophylaxis, Clostridium difficile testing, and medical 
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rescue therapy for steroid-refractory UC within 7 days in hospitalised patients has 

also been assessed (77%; 82%; and 70%, respectively, from a retrospective cohort 

of 837 patients)62. However, there remains a paucity of published data regarding the 

use of process indicators in IBD.  

 

Outcome indicators 

Outcome indicators refer to the effects of care on the health of the population. 

Outcome indicators relate to the outcome of the care delivered and are often 

assessed using validated outcome measures. Outcome indicators in IBD include 

clinical outcomes such as clinical response and remission or hospitalization rate, 

endoscopic outcomes such as endoscopic response and remission and PROs such 

as quality of life or the hospital anxiety and depression scale (HADS).63 Outcome 

measures are usually study endpoints for clinical trials in IBD. Outcome measures 

enable quality of care to be assessed reasonably objectively. 

 

Which quality indicator should be used? 

Selecting the appropriate quality indicator is the first step in measuring quality of 

care. Specific quality indicators should be tailored to their audience. Outcome 

measures are more important to hospital systems and payers, whereas structural 

indicators may be more important to larger government organisations assessing 

which centres have the appropriate resources to deliver the highest quality or the 

most comprehensive care. In clinical practice, process measures are usually more 

sensitive measures of quality than outcome measures. Although poor outcomes do 
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not always arise when there is an error in the provision of care, suboptimal 

processes may indirectly have an impact on quality via inefficiencies and costs.52 

Moreover, process measures are favoured over outcome measures because 

evidence-based care relates to the assessment of the appropriate circumstances in 

which to apply known effective interventions. In other words, the process of obtaining 

the outcome may be more important than measuring the outcome alone,33 where 

there may be discordance between an objective measure of disease activity and the 

PRO. Furthermore, process outcomes are able to measure the impact of the 

intervention much earlier than outcome measures, which are usually a downstream 

effect.38 In time, improvement in process measures may translate into improvements 

in outcome measures.  

 

METHODS TO ASSESS QUALITY 

Quality registries 

Safety and pharmacovigilance measures are required to identify where there are 

potential risks of exposure. Clinical quality registries document clinical practice and 

outcome measures and therefore enable monitoring of pharmacovigilance. The time 

between the performance of key processes of care and the outcome of care may be 

lengthy,52 enabling clinical registries to capture longitudinal data and objectively 

measure clinical outcomes.  A risk registry is required to capture adverse events as 

they happen, taking a proactive approach to risk management. The documentation 

of adverse effects of pharmaceutical products for instance, may help facilitate the 

prevention of further adverse events, thus enabling pharmacovigilance to be audited 



 
       

 

37 

by pharmaceutical companies and providers. Such an approach has been described 

by the Japanese as a ‘poka-yoke’ approach to clinical care, which incorporates the 

use of checking mechanisms to help eliminate errors in clinical practice.39 Quality 

registries should be able to be integrated into databases and vice-versa to allow 

auditing of IBD practice. This linkage has successfully been performed between 

Crohn’s and Colitis Foundation’s IBD Qorus (a collaboration between patients and 

their healthcare providers to improve health outcomes and quality of care in patients 

with IBD) and SPARC IBD, a longitudinal Study of a Prospective Adult Research 

Cohort with IBD to collect and link clinical and PRO data, as well as between Qorus 

and IBD Plexus®, a collaboration among IBD stakeholders. Documentation of clinical 

management, outcome measures and adverse events in a quality registry has the 

potential to optimise quality of care and eliminate inadvertent errors, provided that 

there are systems and processes in place to help mitigate the risk.  

 

Patient perspective 

PROs are increasingly being identified as a necessary component of care.7 PROs 

are gaining importance because IBD affects the whole patient rather than its impact 

on the gastrointestinal tract alone. Regulatory agencies such as the Food and Drug 

Administration (FDA) are therefore now requiring PRO measures to gain the patient 

perspective.64 Until recently, the only objective assessment from a patient 

perspective of quality of care in IBD has been a patient satisfaction in IBD care 

questionnaire, QUOTE-IBD. The questionnaire contains 22 items in seven domains. 

Using QUOTE-IBD, Vasudevan et al. found that patients with a longer disease 

duration and previous bowel resections reported lower satisfaction whereas those 
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patients on biologic therapies reported higher satisfaction with their care.65 However, 

QUOTE-IBD focuses on PROs rather than a broad range of quality indicators. There 

are validated PRO measures that are regularly used in IBD studies such as the 

hospital anxiety depression score (HADS), quality of life scores and the work 

productivity and activity index (WPAI). However, currently, there are no validated 

assessment tools to measure quality of care in IBD from the patient perspective.  

 

Clinician perspective 

Quality audits have been the only method thus far to assess clinician performance. 

Several studies have identified variation in care as demonstrated by a lack of 

adherence to evidence based guidelines.66,67 

 

Auditors and payers’ perspective 

Quality of care in IBD has been assessed in audits around the world. Audits allow 

health care providers, payers (Governments) and patient representative bodies to 

monitor care and identify barriers to quality care. Audit data has enabled the United 

Kingdom (UK) and Australia to publish National IBD Standards, which highlight 

accepted evidence-based practice that should be performed in every IBD centre to 

improve and optimise IBD care (Table 1.4).57,58 The standards recommend 

evaluation of clinical performance to reduce variation in care and optimize outcome 

measures for patients. The standards also help guide health care providers, 

governments and patient representative groups to develop strategies to help achieve 

quality of care. 
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BARRIERS TO ACHIEVING QUALITY OF CARE 

A variety of barriers to achieving optimal quality of care exist. Recognising these 

barriers is the first step towards helping to improve the quality of care provided to 

patients.  

Variation in care 

Variation is considered one of the most significant barriers to the delivery of care in 

IBD. Between 44,000 and 98,000 people die annually from medical errors in the 

United States.68 

 

Variation in care can occur due to the different availabilities of health care services, 

lack of knowledge of medical evidence, professional uncertainty, insufficient 

evidence-based medicine or misuse of health care resources.55,69,70 Coordination of 

care is complex and prone to human errors of “omission.”71 The greatest degree of 

variability in care for patients with IBD occurs in; 1) diagnosis and management of 

acute disease flares with delays in diagnosis (due to variation in disease 

management); 2) prevention of complications (including use of ineffective therapy or 

delay in use of effective therapy, or poor communication between health care 

providers resulting in interruption of therapy); and 3) minimisation of treatment-

related risks (such as poor understanding of risks of therapy and preventive health 

care).45  
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Wide variation in care has been demonstrated between IBD specialists and general 

gastroenterologists.70,72 There are significant differences between experts and 

community providers as well as variation within groups of providers for management 

of CD and UC.50,72,73 Weaver et al. demonstrated variation in IBD care by practice 

setting (academic centers versus private practices), with a larger variation existing 

for CD than UC possibly due to the heterogeneity and potential complexity of CD 

management compared with UC,74 reflecting similar findings to those of 

Ananthakrishnan et al.67 This greater variation in care observed amongst CD-treated 

patients compared with UC patients is also thought to be due to a high degree of 

consensus and expert agreement on step-up therapy for UC management compared 

to CD with more varying phenotypes, locations, and severity of disease.74 The 

reasons for variation of care in IBD management therefore appear to be 

multifactorial. 

 

Standardising Practice  

An inverse relationship exists between variation in care and quality of care delivered 

to patients with IBD.72 Delayed initiation of immunosuppressive therapy may 

increase exposure to corticosteroids thereby increasing the risk of long-term 

corticosteroid complications and reducing quality of care. Strategies to help 

implement evidenced-based guidelines in clinical practice may minimise variation in 

care and thereby improve the quality of care of patients with IBD. Reducing variation 

in care of IBD patients has been shown to improve outcome measures.74  

 



 
       

 

41 

Standardising practice according to evidenced-based medicine and reducing 

variation in care may also minimise often neglected psychological care and 

preventive aspects of chronic disease management. Variation in practice and 

suboptimal care, in particular due to professional uncertainty and poor use of 

medical evidence has been linked to medical errors.75 Reducing variations by 

standardising clinical processes has been identified as an effective way to minimise 

the probability of medical errors. 69,76 

 

Challenges with data collection 

A key issue facing the assessment of quality is the availability of data for audit 

purposes. This may be due to recall bias among patients regarding management 

including therapeutic options or lack of documentation by clinicians of the nature of 

their discussions with the patient in the medical record. Clinical management 

software which capture management decisions in real-time may be the most efficient 

method of capturing data from consultations as it is increasingly recognised that it 

may not be feasible to capture all data from a consultation within databases or 

registries. Survey data following a consultation is also a suitable method for data 

collection in IBD to assess quality. Nonetheless auditing quality of care is a 

challenging process regardless of the method of data collection used.    

 

The geographic barrier  

The ‘tyranny of distance’ is a significant barrier for patients who live in geographically 

isolated locations. This is particularly problematic for patients with IBD in Australia, 
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the United States and Canada, with 30%, 40% and 20%, respectively, of the 

population residing outside major cities.77-79 Rural centers often have limited access 

to specialist medical care and patients from rural centers often present with more 

advanced disease due to delayed presentations.80 Innovative eHealth strategies may 

be required to overcome the geographic barrier for such patients; however, the 

impact of such technologies on improving the quality of health care for 

geographically isolated IBD requires further evaluation. 

 

Lack of patient and physician knowledge as a barrier  

Poor health literacy, lack of patient knowledge and poor compliance have been 

identified as major patient-related barriers to achieving quality of care. Sub-optimal 

physician knowledge, providers’ fear of potential adverse effects of treatment and 

ineffective communication by the physician have been identified as key provider-

related barriers to quality of care.81 Education of both providers and patients may 

help overcome these barriers. 

 

Other barriers to achieving quality of care  

Lack of a formalised funding arrangement, long waiting lists and time limitations for 

clinical reviews have been identified as significant structural barriers to achieving 

quality of care.  Adopting models of care that help achieve and maintain quality of 

care may help overcome some of the barriers to achieving quality care. 
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MODELS OF CARE TO ACHIEVE AND MAINTAIN QUALITY OF CARE 

Achieving quality in health care is required to improve health outcomes and reduce 

current pitfalls in management. Several models of care have been developed for IBD 

that may be used to overcome some of the barriers to quality of care.  

 

Integrated care 

According to the World Health Organisation (WHO), an integrated approach to care 

is required to improve quality of care in all chronic diseases including IBD, and to 

avoid the complications of the disease and the potential toxicity of medical therapy. 

Most frameworks incorporate some form of integration in the healthcare model, 

encompassing a biopsychosocial approach to care.18 Such an approach has been 

associated with an improvement in psychosocial functioning and reductions in 

hospitalisation and inpatient healthcare utilisation.1  

 

A proposed integrated model of care for IBD is one that is patient-centred,  involves 

patients in service development, encompasses an action plan for follow-up of 

patients, incorporates education, includes a comprehensive assessment of 

biopsychosocial functioning, and involves a dedicated IBD nurse for care co-

ordination.1 Integrated health care models facilitate a holistic approach to care and 

recognise the impact of IBD on the psychosocial functioning of the patient over and 
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above the impact of the disease alone. Optimal quality of care requires a highly-

coordinated approach with task differentiation of providers and involvement of 

primary care physicians63,82 and requires a high level of communication between the 

patient and all members of the multidisciplinary team.   

 

Recent studies have demonstrated that a ‘treat-to-target’ approach to management 

improves care and leads to improved outcomes.83-85 This has led to the aspirational 

treatment goal of integrated care with optimal disease management,16 psychological 

support and preventive care.86 Furthermore, an integrated model of care which uses 

a proactive approach to care and addresses the psychological needs of patients has 

been found to reduce healthcare costs via a reduction in the frequency of clinic visits, 

hospital admissions and  polypharmacy.19 It also enables both acute and chronic 

models of care to be optimized and encourages a shared-care model between 

primary care physicians and IBD specialists. Furthermore, an integrated model of 

care has been shown to reduce costs in IBD.73 Integration of care using a 

multidisciplinary approach should be utilised to optimize the care of patients with 

IBD. However, an integrated model of care is not available to all patients with often 

only large tertiary centres currently being able to provide access to multidisciplinary 

care. An integrated evidence-based approach to quality improvement is necessary to 

improve the care of IBD patients.71 
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Participatory care 

Participatory health care models involve the patient playing a role in their IBD 

management. It involves a collaboration between patient and physician and refers to 

a movement in which patients move from being merely passengers to responsible 

drivers of their health care. Participatory medicine promotes shared care to enable 

patients to self-manage their disease. Electronic Health 87 tools such as web-based 

solutions, smartphone apps and telemedicine and decision support tools facilitate the 

delivery of a participatory model of care. eHealth tools incorporate a component of 

patient self-management whereby patients share information about their IBD with a 

program or health care team, on the basis of which patients can adjust their therapy 

based on predetermined algorithms.88 Such an approach using virtual clinics has 

been found to reduce outpatient visits by up to 20% in an IBD clinic.89 Management 

recommendations are then provided to the patient to facilitate adjustments of therapy 

if required. Participatory health care models, therefore, have the potential to facilitate 

patient engagement, enhance monitoring of disease activity, and promote earlier 

intervention rather than traditional outpatient-based models of care. They can also 

improve education and compliance with educational tools, and improve the use of 

data collection from patients. Young patients’ inclination to use eHealth technologies 

in their day-to-day lives for non-health-related purposes, together with the fact that 

they are widely accessible, makes the use of such technologies and models of care 

a potentially practical resource for supporting IBD management and improving 

care.90 Until now, there has been a limited uptake of eHealth interventions. Patients 

and clinicians need to be involved in the development of eHealth interventions in 

order to improve the use of eHealth tools and quality of care. 
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Remote monitoring using telemedicine can overcome the geographic barrier to care. 

Telemedicine was promoted in Australia in 2011 with the introduction of Medicare 

item numbers for telehealth communication. As the delivery of healthcare becomes 

more complex and specialised, the mismatch between the location of specialists and 

the population requiring care is increasing.91,92 Preliminary studies have suggested 

that telemedicine is one eHealth technology that has the potential to overcome 

geographic barriers to quality of care in IBD.93-95 In particular, in their land mark 

study of telemedicine for IBD, De Jong et al. demonstrated that telemedicine was 

able to improve the quality of care delivered as assessed via a patient-reported 

visual analogue scale compared to standard outpatient IBD care.93 Nonetheless, 

further studies to assess the impact of telemedicine and other eHealth technologies 

on quality of care delivery are required.  

 

Clinical pathways to achieving quality of care   

Clinical pathways utilising evidence-based medicine can be used to standardise care 

and overcome variation in care.  Development of care pathway algorithms is one 

way to improve quality of care in IBD to ensure that all individuals with IBD are 

receiving optimal care, regardless of their provider. Clinical algorithms encourage 

effective care.26 Standardising practice using clinical pathways can be incorporated 

into participatory care models to reduce variation in care and maintain quality of care 

in IBD. According to quality improvement principles, clinical pathways force the 

improvement of clinical processes to improve effectiveness and efficiency and 
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ultimately reduce clinical performance variation.69 The implementation of integrated 

care pathways can significantly improve outcomes and reduce costs.69 The effect is 

multi-factorial – pathways reduce variation in care, increase coordination between 

services, and encourage an evidence-based approach to care. Furthermore, clinical 

pathways support and reinforce risk stratification, help to promote evidence-based 

medicine, and encourage the practice of evaluating management.69 Introducing 

clinical care pathways using evidence-based guidelines that address key quality 

indicators into IBD management may therefore play a key role in improving the 

quality of IBD care. IBD Qorus is one such pathway that has been developed across 

the US and incorporates standardized care pathways and management tools with 

the goal of quality improvement.35 However, the extent to which such pathways are 

implemented in clinical practice by gastroenterologists, trainees and primary care 

physicians remains to be seen and requires ongoing audit.  

 

Value-based health care 

Value-based healthcare (VBHC) programs have recently been identified as a model 

used to improve quality in healthcare. VBHC evaluates health outcomes and their 

associated costs at the disease level where the values are calculated by dividing 

health outcomes by associated costs. VBHC programs measure PROs, disease 

activity, time to recovery, and relapse rate and continually assess these parameters 

on a regular basis to allow for early intervention and improvement in all quality 

measures. VBHC relies on accurate measures of health outcomes and associated 

costs, transparent outcome reporting with a classification of performance level, 

subsequent improvement of care delivery, and payment reform to create incentives 
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for healthcare participants.63 VBHC ultimately attempts to overcome funding issues 

associated with IBD by reducing the cost of care. In a pilot study (n = 60), VBHC 

utilizing quality measures including quality indicators has been shown to reduce the 

number of endoscopy and surgical procedures (-10%, P=0.012; -25%, P=0.49), 

reduce hospitalisations and emergency department visits (-28%, P=0.71; -37%, 

P=0.44), reduce the use of long-term corticosteroids (-65%, P=0.16) and reduce 

costs (16% lower, P=0.24) compared to matched controls.82 Although quality 

measures have been assessed in this pilot study and have been used in several 

other healthcare settings,96 process indicators have not been assessed nor have 

quality measures been routinely implemented in care. Thus, outcome data for VBHC 

is lacking.63 Ultimately, a defined model of care is required to improve quality of care 

in IBD. In practice, integration of care occurs, ideally with participatory care models 

incorporated into practice with VBHC measured in the outcomes of care. At risk-

populations should benefit from multicomponent chronic care models, incorporating 

more than one care model, in order to effectively care for acute, episodic, and 

reactive encounters.45 

 

The 5S Principles and the 5C Concept to achieve quality of care 

Implementation of agreed best-practice strategies is paramount in eliminating 

variability in IBD patient care. The 5S Principles and the 5C Concept have been 

developed recently through a group consensus from international clinicians to 

provide structured recommendations in the form of agreed standards on developing 

best-practice approaches in IBD care with the aim of improving access to information 

and efficiency (Table 1.6).97 The 5S Principles have been developed to provide 
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health care providers with key guidance for improving clinical practice based on best 

management approaches and include staging the disease, stratifying patients based 

on risk factors, setting treatment goals, selecting appropriate treatment, and 

supervising therapy including objective monitoring.97 Optimised management of 

patients with IBD (based on the 5S Principles) can be achieved most effectively 

within an optimised clinical care environment. The 5C Concept provides guidance on 

the importance of optimising the clinical care setting in IBD management (Table 1.6) 

and incorporates clinical care pathways with several models of care including 

integration of care and participatory care. A framework that encompasses the 5S 

Principles and the 5C Concept should ensure that quality of care in IBD is optimized.  

 

FUTURE DIRECTIONS 

The growing burden of disease in IBD has the potential to negatively impact on the 

delivery of health care. Participatory health care models that combine PROs with 

objective markers of disease activity is one approach to minimising variation in care, 

increasing engagement and achieving an integrated approach to health care within a 

cost-containment environment, but this remains to be proven.  

International guidelines and IBD standards now exist to guide quality management in 

IBD. All patients should be provided with access to evidence-based care, regardless 

of location or clinician experience. Quality indicators should define a standard of care 

that is at least a minimum that should be expected for optimal IBD management. 

They can be used to identify potential gaps in the delivery of care. New models of 

care should involve collaboration between patients and physicians in order to 
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standardize the approach to care and increase patient engagement to achieve 

optimal outcomes. Novel models of care should also attempt to combine the 

principles of integrated care with participatory care and VBHC and not only aim to 

reduce variation in care, but also aim to improve outcome measures and reduce 

costs. Reporting, audits, and feedback are required to promote changes in practice 

and improve care. Such an approach should ensure long-term success of care via 

tighter control of disease, early management of flares and prevention of disease 

progression. Models of care in IBD should be built on a framework that 

encompasses key quality indicators in order to achieve and maintain quality of care 

and improve patient outcomes. 
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Table 1.1. Overview of Quality Indicators in IBD (Adapted from Berry et al.29) 

 

Society Structure Process Outcome 

American Gastroenterology Association  X  

Crohn’s and Colitis Foundation  X X 

International Consortium for Health Outcome Measurement   X 

Canadian Quality Improvement Measures X X X 

GETECCU (National IBD Society of Spain) X X X 

Crohn’s and Colitis Australia (Australian IBD Standards) X X X 

Crohn’s and Colitis UK (UK IBD Standards) X  X 

American College of Gastroenterology  X  

 

 

Table 1.2. CCFA Quality Outcome Indicators for IBD 
 

Indicator  

1 Proportion of patients with steroid-free clinical remission for 1 year 

2 Proportion of patients currently taking steroids (excluding those 
diagnosed within the past 112 days) 

3 Number of days per month/year lost from school/work attributable to IBD 

4 Number of days per year in the hospital attributable to IBD 

5 Number of emergency room visits per year for IBD 

6 Proportion of patients with malnutrition 

7 Proportion of patients with anemia 

8 Proportion of patients with normal disease-targeted, health-related quality of life 

9 Proportion of patients currently taking narcotic analgesics 

10 Proportion of patients with night-time bowel movements or leakage 

11 Proportion of patients with incontinence in the past month 
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Table 1.3. Quality Indicators for IBD care, defined by the Emerging Practice in IBD 

Collaborative (EPIC) in Canada 51  

 

Indicator  

1 Patients who are hospitalised for the treatment of acute IBD (flare) should 
be offered pharmacological prophylaxis against venous thromboembolism 
or mechanical prophylaxis when the former is contraindicated 

2 Hospitalised IBD patients with diarrheal symptoms should undergo testing 
for Clostridium difficile 

3 CD patients who smoke should be informed about the poor clinical 
outcomes associated with ongoing smoking and, where available, they 
should be offered specialized counselling to improve smoking cessation 
rates 

4 To accurately diagnose, treat and prognosticate, clinicians performing 
colonoscopy in patients with IBD should document the following: diagnosis 
(CD versus UC); disease location; and disease severity 

5 In patients with corticosteroid-dependent IBD, an efficacious steroid-sparing 
therapy should be recommended 

6 Patients with IBD should be assessed for tuberculosis and hepatitis B 
before initiation of tumour necrosis factor antagonists 

7 In patients hospitalised for acute severe UC who have not responded to 
intravenous steroid therapy, implementation of salvage therapy should not 
be delayed beyond seven days from the start of intravenous corticosteroids 

8 All IBD patients with risk factors for metabolic bone disease, including 
prolonged steroid use, should be assessed for bone loss and treated if 
indicated 

9 Patients with long-standing UC and Crohn’s colitis should undergo routine 
surveillance colonoscopy to detect dysplasia. IBD patients with concomitant 
primary sclerosing cholangitis should undergo surveillance at the time of 
primary sclerosing cholangitis diagnosis and annually thereafter 

10 CD patients who have undergone resection should have objective 
assessment for disease recurrence within six to 12 months, regardless of 
current therapy 

11 Pneumococcal vaccination and annual influenza vaccination should be 

administered to IBD patients, especially those on immunosuppressive 

therapies. Pneumococcal vaccination should be administered as early as 

possible after diagnosis 
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Table 1.4. Priority recommendations of the Australian Audit and the UK IBD Standards57,58   

 

Recommendation 

(Aust.) and 

Standards (UK) 

Australian Audit 2016 UK Audit 2013 

1 Hospitals should be funded, and 

should make funding internally 

available, to provide the 

resources required to deliver 

IBD services according to the 

Australian IBD Standards 2016 

Standard A: High quality, safe and 
integrated clinical care for IBD 
patients, based on multidisciplinary 
team working and effective 
collaboration across NHS 
organisational structures and 
boundaries 

2 IBD services should adopt a 

multidisciplinary approach and 

nominate a clinical lead with the 

skills, authority and resources to 

realise improvement in care 

Standard B: Care for IBD patients 
that is delivered as locally as 
possible, but with rapid access to 
more specialised services when 
needed 

3 IBD nurse roles should be 

incorporated into all IBD 

services in line with the proven 

benefit and Australian IBD 

Standards 2016 

Standard C: Patient-centred care 
should be responsive to individual 
needs and offer a choice of care 
strategies where possible and 
appropriate 

4 All IBD services should 

implement responsive telephone 

and email helplines 

Standard D: IBD care should 
empower patients to understand 
their condition and its 
management. This will allow them 
to achieve the best quality of life 
possible within the constraints of 
their Inflammatory Bowel Disease 

5 All specialised IBD surgery 

should be performed at sites 

with a full multidisciplinary team 

experienced in the assessment 

and management of people with 

IBD 

Standard E: An IBD service that 
uses data, IT and audit to support 
patient care effectively and to 
optimise clinical management 

6 Hospitals with low IBD 

admission rates should review 

their systems to ensure that 

people presenting with IBD 

receive the breadth and quality 

of services described in the 

Australian IBD Standards 2016 

on site or via clear referral and 

support pathways 

Standard F: A service that is 
knowledge-based and actively 
supports service improvement and 
clinical research 
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7 All hospitals caring for people 

with IBD should have, and 

should encourage, access to 

dietitians with specialised 

knowledge of IBD. Nutrition risk 

screening should be part of the 

assessment of all people with 

IBD 

 

8 All hospitals caring for people 

with IBD should ensure they 

have a means to undertake 

mental health screening and to 

deliver psychological support 

when needed 

 

9 All hospitals caring for people 

with IBD should review their 

medication information, 

monitoring and surveillance 

protocols and practice and 

ensure they are in line with the 

Australian IBD Standards 2016 

 

10 All hospitals caring for people 

with IBD should evaluate their 

clinical IBD documentation 

practices and ensure systems 

for policy and protocol 

development, audit and data 

review are in place to measure 

and improve quality of care 

 

11 IBD services should develop 

processes to engage people 

with IBD and their carers in 

decisions about their care and 

the IBD service 

 

12 A survey of people living with 

IBD should be undertaken to 

identify the source of variation in 

care as it relates to the 

prevailing standards 

 

13 Crohn’s Colitis Australia should 

be funded to continue the quality 

improvement cycle by repeating 

the IBD Audit to measure 

change and identify new or 

ongoing variation in IBD care 
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Table 1.5. Process indicators by the American Gastroenterology Association (AGA) 

for IBD56 

Recommendation  

1 IBD: type, anatomic location, and activity all assessed 

2 IBD preventive care: corticosteroid-sparing therapy 

3 IBD preventive care: corticosteroid-related iatrogenic injury, bone 

loss assessment 

4 IBD preventive care: influenza immunisation 

5 IBD preventive care: pneumococcal immunisation 

6 Testing for latent TB before initiating anti-TNF therapy 

7 Assessment of hepatitis B virus before initiating anti-TNF therapy 

8 Testing for Clostridium difficile, inpatient measure 

9 Prophylaxis for venous thromboembolism, inpatient measure 

10 IBD preventive care: tobacco user, screening and cessation 

intervention  
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Table 1.6. 5S Concept and 5S Principles, adapted from Hibi et al. 97 

 5S Principles Application 

1 Stage the disease 

 

Define the location and severity of 

disease 

Identifying risk factors for severe disease 

Define whether complications are 

present 

Document surveillance colonoscopy 

requirements for UC 

2 Stratify patients 

 

Based on risk factors for a more 

aggressive disease course 

3 Set treatment goals Based on a treat-to-target approach, 

tailored to the individual patient as per 

described in STRIDE16 

4 Select appropriate treatment Based on treatment goals 

5 Supervise therapy 

 

Using optimized, objective monitoring, 

effectively and efficiently 

 5S Concepts Application 

1 Comprehensive IBD care  Effective disease evaluation and 

monitoring, with appropriate treatment, 

achieved within an environment that is 

governed by recognised standards of 

care and auditing processes 

2 Collaboration  

 

With a multidisciplinary team approach 

3 Communication Between patients and health care 

professionals, using shared decision 

patient and engaging patients in the 

management of their disease 

4 Clinical nurse specialists  

5 Care pathways 

 

Using protocols based on evidence-

based guidelines85 
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Algorithms to facilitate shared decision-making for the 

management of mild-to-moderate Ulcerative Colitis 

 

This chapter focuses on the development of clinical algorithms to facilitate shared 

decision-making for the management of mild-to-moderate UC. Development of the 

clinical algorithms was conducted following a review of the most recent evidence for 

therapy of mild-to-moderate UC. The clinical algorithms were developed to help 

minimise variation in care by standardising care according to evidence-based 

guidelines with the intention of subsequently incorporating the algorithms into a 

decision support tool. 
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ABSTRACT 

 

 

Background:  Non-adherence has been a key barrier to the efficacy of medical 

treatments in ulcerative colitis (UC). Engaging patients in their IBD care via shared 

decision-making (SDM) to facilitate self-management may improve adherence to 

therapy. This review aims to summarize the most recent trial evidence from 2012-

2018 for mild-to-moderate UC in order to develop clinical algorithms that guide SDM 

to facilitate self-management. 

Methods: A structured literature search via multiple electronic databases was 

performed using the search terms ‘ulcerative colitis,’ ‘treatment,’ ‘management,’ 

‘medication,’ ‘maintenance,’ ‘remission,’ ‘5-ASA,’ and ‘inflammatory bowel disease. 

Results: Novel formulations of existing oral and topical medications have expanded 

the repertoire of treatments available for the self-management of both induction and 

maintenance therapy for mild-to-moderate UC. Daily dosing of 5-ASA therapy is 

equivalent to twice daily dosing. The combination therapies of oral plus topical 5-

ASA therapy and 5-ASA plus corticosteroid therapy are more effective than 

monotherapy. Budesonide MMX now plays a role in the management of mild-to-

moderate UC. Nonetheless adherence to medication remains a significant barrier to 

treatment efficacy.  

Conclusions:  This review collates the evidence on drug efficacy and safety, 

adherence and tolerability, and non-invasive monitoring of mild-to-moderate UC into 

SDM-orientated algorithms to facilitate self-management.   
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INTRODUCTION 

 

Ulcerative colitis (UC) is a chronic inflammatory disorder of the large bowel that is 

associated with significant morbidity98,99. UC is characterised by flares of disease 

activity of variable severity requiring adjustments in medication interspersed with 

periods of quiescent disease100. The incidence of UC is rising and affects 200-300 in 

every 100,000 people in the Western world and 6-44 per 100,000 people in the 

East101,102. The countries with the highest prevalence are those in Northern Europe 

and South Asia, respectively101-104.  

 

Inflammation extends proximally from the rectum to the colon. Patients with 

extensive colitis are at risk of a more severe disease course and colectomy105,106. 

Natural history studies suggest that 10 to 40% of patients undergo colectomy at 

some point during their disease course107, with a 10-year cumulative risk of 

colectomy ranging from 9-21%108-110.  

 

Recent expert opinion suggests that clinical targets for UC should include resolution 

of rectal bleeding and normalisation of bowel habit, and these should be 

corroborated with objective markers of disease activity, detected endoscopically, or 

non-invasively with C-Reactive Protein (CRP) or Fecal Calprotectin (FC)17,111. Non-

adherence has been identified as a key barrier to inducing and maintaining 

remission. Engaging patients in shared decision-making (SDM) has been proposed 

as a strategy that might increase medication adherence.  
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SDM involves patients and clinicians sharing information regarding treatment 

decisions including risks and benefits, with the patient expressing their preference on 

treatment choice. SDM enables a better understanding of the information and shared 

responsibility in decision-making112,113. SDM has been associated with more 

favourable health outcomes, lower demand for healthcare resources, increased 

satisfaction with health care experience, improved quality of life and an increased 

likelihood of achieving health goals114. Clinicians can facilitate SDM by: 1) 

encouraging patients to communicate treatment preferences with clinicians; and, 2) 

providing decision aids to raise awareness and understanding of treatment options 

and potential outcomes112,113. SDM is also thought to help facilitate self-

management.  

 

Self-management involves patients sharing information about their state of health 

with a program or health care team which allows them to adjust their therapy based 

on predetermined algorithms or to escalate their care needs by seeking medical 

advice88. It involves the patient’s ability to manage the symptoms, treatment, physical 

and psychosocial consequences and lifestyle changes inherent with living with a 

chronic condition115. Such an approach aimed at maintaining tight disease control 

may improve symptoms and reduce healthcare utilisation115 and is thought to 

translate into improved patient outcomes compared with traditional symptom-based 

monitoring; however, this remains to be proven.    
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Medical therapy for mild-to-moderate UC involves induction agents to achieve 

remission, and maintenance agents to maintain clinical remission and prevent 

disease relapse and complications. The type and formulation of therapy is 

dependent on both the disease extent and the disease severity.  

 

The primary aim of this review was to summarise the most recent evidence between 

2012 and 2018 from clinical trials on oral and topical drug interventions for mild-to-

moderate UC that may be used to support SDM. The secondary objective was to 

develop clinical algorithms for mild-to-moderate UC that physicians and patients 

could jointly use as part of SDM to facilitate self-management.  
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MATERIALS AND METHODS 

Selection criteria 

A structured electronic search of the English literature was conducted in January 

2018. Medline (EBSCOhost), EMBASE, the Cochrane central register of controlled 

trials and the Cochrane IBD Group Specialised Trials Register were used to identify 

recent articles on the management of mild-to-moderate UC, published subsequent to 

the 2012 second European Crohn’s and Colitis Organisation (ECCO) guidelines20. 

Only peer-reviewed publications were searched, using the terms ‘ulcerative colitis,’ 

‘treatment,’ ‘management,’ ‘therapy,’ ‘medication,’ ‘maintenance,’ ‘remission,’ 

‘inflammatory bowel disease’ alone or in combination as free text and MeSH 

headings. Non-human and non-English studies were excluded. Studies that included 

patients with moderate-to-severe UC were excluded so that only studies that 

included oral and/or topical agents for patients with mild-to-moderate UC that may be 

able to be incorporated into self-management strategies were included in the search. 

Studies evaluating thiopurines and methotrexate were included as it was felt these 

drugs may be used as co-therapies that require discussion as part of SDM to 

facilitate self-management.  Studies evaluating biologic therapies were excluded as 

these therapies are not indicated for mild-to-moderate UC. Studies that included 

experimental therapy that is not commercially available for management of UC were 

also excluded. 
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Search strategy 

All abstracts were screened independently by two reviewers (BJ and PDC) and 

relevant publications were identified (Figure 1.1). This review was limited to 

controlled trials published between 2012 and 2018, given previous reviews of a 

meta-analysis of the literature prior to 2018116, a Cochrane review by Feagan et al. in 

2012117  and a systematic review and meta-analysis by Ford et al.118 A brief review 

of the literature prior to 2012 has been included to provide an overview of the key 

studies that have had an impact on the development of therapeutic pathways that 

can be incorporated into the self-management of mild-to-moderate UC. This 

manuscript does not address the management of refractory ulcerative proctitis which 

was recently reviewed by Odes et al.119 Data obtaining to complementary or 

alternative therapies has been restricted to studies after 2012 pertaining to 

commercially available medication for IBD. 

 

Validity assessment 

Randomised controlled trials were assessed for risk of bias using the following 

characteristics described in the Cochrane handbook:120 method used to generate the 

randomisation schedule; method used to conceal treatment allocation; 

implementation of blinding of outcome assessment; completeness of follow-up, and; 

conduct of an intention-to-treat analysis. Observational studies (for maintenance 

therapies) were similarly assessed using the Effective Public Health Practice Project 

quality assessment tool for qualitative studies.121 Each parameter of trial quality has 

been graded as low risk of bias, high risk of bias, or unclear risk of bias, with an 
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overall assessment of each trial agreed upon by the reviewers. Generalisability 

(external validity) was also assessed for all studies included in the review.
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RESULTS 

Study selection 

A total of 3733 articles were identified by the electronic search strategy (Figure 1.1). 

Of these, 3713 were excluded for the following reasons: 1) duplicates of studies or 

editorials; 2) non-clinical studies; 3) pediatric studies; 4) non-IBD related; 5) review 

articles; 6) uncontrolled trials; 7) unable to be used in self-management; 7) non-

therapy (efficacy) studies; 8) literature pertaining to moderate to severe or severe 

UC; and, 9) studies evaluating experimental therapies for UC that are not 

commercially available. This resulted in 23 publications from 2012 to July 2018 on 

the management of mild-to-moderate UC (Tables 1.7 and 1.8).  

 

Validity assessment of studies on management for mild-to-moderate UC 

The risk of bias was consistently low among the studies for management of induction 

of remission for UC. Fourteen out of 16 studies reported the method used for 

randomisation whereas Rossen et al. and Sun et al. did not.  All studies reported the 

method used to conceal treatment allocation; 15 out of 16 studies discussed 

implementation of blinding of outcome assessment, and; 14 out of 16 used an 

intention-to-treat analysis. Carbonnel et al. did not adequately blind the outcome 

assessors in their endoscopy reporting nor did they have a high completeness of 

follow-up (unlike the other 15 studies) translating to a high risk of bias in the study by 
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Carbonnel et al. Of the 7 studies on management of maintenance of remission for 

UC, all 7 studies were deemed to have a low risk of bias. All studies reviewed were 

generalisable to the patient population with mild-to-moderate UC.  

 

ASSESSMENT OF DISEASE EXTENT & ACTIVITY 

Disease Extent  

UC is classified using the Montreal classification based on disease location: proctitis 

(confined to the rectum; E1), left-sided colitis (disease extending anywhere from the 

sigmoid to the splenic flexure; E2), and extensive colitis (disease beyond the splenic 

flexure; E3)122. A limitation of the Montreal classification is the dynamic nature of the 

disease and the instability of disease extent over time123. Nonetheless it remains a 

practical classification of disease extent that can be used to target the use of oral 

and topical medication. 

  

Disease Activity 

UC disease activity may be defined as mild, moderate or severe, and is usually 

calculated according to disease severity scores including the ulcerative colitis 

disease activity index (UC-DAI)124, the Simple Clinical Colitis Activity Index 

(SCCAI)125, and the Mayo Clinic score (also referred to as the Mayo Score or the 

Disease Activity Index, which remains unvalidated)126,127. The Montreal classification 

of UC severity defines mild disease as four or fewer stools per day (with or without 

blood) with an absence of any systematic illness and normal inflammatory markers, 

and moderate severity as greater than four stools per day with minimal signs of 
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systemic toxicity123. However, the Mayo 128 score is most commonly used to grade 

disease activity129. A Mayo Clinic score of 4 or 5 has been used to define mild-to-

moderate disease activity in recent studies with a Mayo score of 6 or greater 

indicating more severe disease activity130,131. The American College of 

Gastroenterology and ECCO132 have also graded clinical disease activity in UC; 

those classifications rely on clinical signs and symptoms, although no formal 

validated or consensus definitions exist22. Approximately 50% of patients with UC 

have mild-to-moderate disease, with the majority presenting with left-sided 

disease107,133. Disease location together with disease activity defines the risk profile 

of the patient as well as informing the treatment regimen123,134.  

 

DEFINITIONS OF RESPONSE AND REMISSION 

Accurate assessment of clinical response and remission is required to determine the 

efficacy of therapy for mild-to-moderate UC. In practice, clinical remission 

encompasses the resolution of rectal bleeding and normalization of bowel habit17, as 

well as normalisation of CRP. In clinical trials, clinical response and remission have 

traditionally been assessed using disease severity scores (UC-DAI and SCCAI) as 

well as endoscopy scoring systems such as the endoscopic component of the Mayo 

Score126 and more recently, the Ulcerative Colitis Endoscopic Index of Severity 

(UCEIS) score135. In the majority of clinical trials, mucosal healing is defined as a 

Mayo endoscopic subscore of 0 or 1, allowing for some residual changes such as 

evidence of mild friability, a reduced vascular pattern, and mucosal erythema. 
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A Mayo subscore of 0 is considered the optimal target17,136. Mucosal healing 

correlates with long-term disease remission rates and has been shown to reduce 

bowel symptoms, reduce the risk of severe disease recurrence for the following 5 

years, and improve patient quality of life137-140. Furthermore, current treatment 

guidelines recommend the assessment of mucosal healing as a predictor of long-

term outcomes in patients with UC20. Deep remission has been defined as the 

combination of mucosal healing and histological remission. Histologic remission in 

retrospective studies has been found to be associated with sustained remission and 

reduced colorectal cancer rates141,142. However, the level of available evidence is 

currently insufficient to recommend histological remission as a target for UC in 

clinical practice17.  

 

DRUG THERAPY FOR MILD-TO-MODERATE UC 

INDUCTION OF REMISSION  

High-dose 5-ASA therapy with or without corticosteroid administration remains the 

current standard of care for inducing remission in mild-to-moderate active UC 122. 

Most of the clinical trial evidence for induction of active UC arises from patients with 

left-sided and extensive UC118. A step-up approach is recommended for inducing 

remission in mild-to-moderate UC, with choice of treatment guided by site of 

inflammation.  
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ORAL PREPARATIONS 

Sulfasalazine   

Sulfasalazine was previously commonly prescribed for induction of remission of left-

sided or extensive UC; however, due to the metabolite sulfapyridine, its use has 

been limited by toxicity143. Given that 5-ASA, the other component of sulfasalazine, 

is responsible for the drug’s therapeutic effects, mesalazine, which contains only 5-

ASA, is now more commonly prescribed144.  

 

Mesalazine  

Mesalazine, a well-tolerated oral and topical medication, has long been established 

as the standard of care for UC for both induction and maintenance of remission in 

patients with mild-to-moderate UC122. Oral mesalazine formulations have a delayed-

release mechanism either through the use of a pH-dependent mechanism or a time-

dependent mechanism resulting in most drug being released in the small bowel and 

beyond145-149. Most preparations are pH-dependent with a pH-sensitive acrylic-based 

resin coating that disintegrates at pH 6-7, enabling the drug to bypass the stomach 

and release its contents in the small bowel and colon. The actual location of release 

of the medication is luminal pH-dependent,145-147 and since the profile of pH along 

the gut is variable between individuals, this may affect the intraluminal availability of 

some mesalazine preparations150. More recently the delivery method for 

aminosalicylates has been altered using a multimatrix system (MMX) mesalazine 

which has been formulated with a pH-sensitive resin coating to release the drug in 

the colon rather than in the small bowel.  
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Clinical remission  

A recent Cochrane systematic review of 12 trials found that 42% of 5-ASA patients 

failed to improve clinically compared to 66% of placebo patients. The pooled relative 

risk (RR) for all trials was 0.68 (95% CI 0.60 to 0.76; P < 0.00001).  A meta-analysis 

by Ford et al. found that doses of ≥ 2g were more effective than less than 2g for the 

induction of remission with a relative risk of 0.91 [(0.85 – 0.98); number needed to 

treat (NNT) 13]118. Feagan et al. similarly found greater efficacy with higher doses of 

5-ASA [relative risk (RR) 0.56 (95% CI 0.48 -0.65; P < 0.00001)]. 

 

Endoscopic remission  

In the Cochrane review by Feagan et al. 50% of patients failed to achieve 

endoscopic remission compared with 66% on placebo RR 0.77 (95% CI 0.67- 0.87; 

P = 0.0003). Superiority for endoscopic remission compared to placebo was only 

achieved in those patients receiving doses ≥ 3g/day (RR 0.70; 95% 0.67-0.87; P = 

0.001). In the ASCEND I and II studies, mucosal healing (defined by a Mayo sub-

score of 0-1) rates achieved at 6 weeks were significantly higher with MMX 

mesalazine at 4.8 g/day compared to 2.4 g/day (80% vs. 58%, respectively, P = 

0.012)151.  
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Mesalazine formulation 

Mesalazine in the form of granules has been compared to a tablet formulation for 

patients with proctosigmoiditis. Mesalazine granules were found to be more likely to 

obtain both clinical (78% vs 55%, P < 0.001) and endoscopic remission (67% vs 

43%, P < 0.001)152. Mesalazine granules should therefore be considered for self-

management as an alternative to tablet formulations in patients with left-sided colitis. 

 

More recently, a modified release (MR) tablet formulation has been directly 

compared with an enteric-coated (EC) tablet formulation of mesalazine in a non-

inferiority study153. After 8 weeks of therapy using 800mg mesalazine three-times 

daily, the UC-DAI decreased by 2.84 in patients taking a MR formulation compared 

to a reduction of 2.56 in patients taking an EC formulation. The difference of 0.27 

between the groups (95% CI -0.34, 0.88) was not significant. Clinical remission rates 

in the two groups were 48% (58/120) and 56% after 8 weeks, and the clinical 

response rates were 63% and 67% in the MR and EC groups after 8 weeks, 

respectively (P > 0.05). These data confirm that there is no difference between 

individual tablet formulations of mesalazine. 

 

Dosing of mesalazine 

Increasing the dose of mesalazine up to 4g/day for patients who have relapsed on 

low dose maintenance therapy (1.5-2.5 g/day) has been shown to improve clinical 

(66%) and endoscopic disease (48%) after 8 weeks, respectively, with 44% and 28% 

entering clinical and endoscopic remission154. Dose intensification with 5-ASA should 
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therefore be undertaken during self-management to recapture response in those 

patients who have relapsed on low dose maintenance therapy.   

 

Frequency of mesalazine administration 

Once daily dosing versus split dosing  

The efficacy of once daily dosing compared to split dosing of mesalazine has been 

examined in three randomised controlled trials155-157. A Cochrane review of these 

found no significant difference between once daily dosing and split dosing for 

induction of remission, with a pooled RR 0.95 (CI 0.82-1.1; P = 0.49)117.  Despite 

there being no significant difference in efficacy between once daily vs. split dosing, 

the low adherence rates associated with aminosalicylates suggest that once daily 

dosing may help improve compliance155.   

 

Once daily dosing in combination with enemas versus split dosing 

Florie et al. recently evaluated the efficacy of once daily oral dosing of 

aminosalicylate combined with enema topical therapy versus split daily dosing. The 

combination of oral mesalazine granules 4g/day with a mesalazine 1g/day enema 

was as effective as twice daily mesalazine for the induction of clinical and 

endoscopic remission for patients with mild-to-moderate active UC (52.1% vs. 

41.8%, P = 0.14), and resulted in a shorter time to clinical remission (26 days vs. 28 

days, P = 0.04)158. Furthermore, mucosal healing rates, assessed by UC-DAI 

endoscopic sub-score 0-1, were higher with daily dosing compared to twice daily 
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dosing (87.5% vs. 71.1%, P = 0.007)158. Based on these data, the combination of 

once daily oral therapy with topical therapy appears to achieve more rapid clinical 

remission and mucosal healing rates than split dosing oral therapy alone.  

 

Combination therapy with corticosteroids 

In patients who are refractory to, intolerant of, or decline 5-ASAs, oral corticosteroids 

may be prescribed. Oral corticosteroid therapy should be commenced in combination 

with 5-ASA therapy when there is inadequate improvement in clinical symptoms by 4 

weeks of commencing high-dose oral 5-ASA therapy20.  

 

Corticosteroids  

Oral corticosteroids are effective at reducing active inflammation associated with UC, 

despite having an unclear mechanism of action159. The likelihood of failure to 

achieve clinical and endoscopic remission with any corticosteroid was evaluated in a 

recent systematic review with 54% of patients (n = 226) failing to achieve clinical and 

endoscopic remission compared with 79% (n = 219) of patients on placebo (RR = 

0.65, 95% CI 0.45-0.93); however, there was significant heterogeneity between 

studies, which has limited the ability of these data to adequately inform clinical 

practice160.  
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Prednisolone 

Prednisolone is currently the first-line corticosteroid recommended20. There is no 

robust evidence about the optimal starting dose or the tapering regime to induce 

remission. However, weaning by 5mg/week until cessation is largely considered 

standard practice161. Two unblinded studies assessing induction of remission in UC 

with prednisolone have been performed162,163. Although both studies had small 

numbers, clinical and endoscopic remission with prednisolone was demonstrated in 

65% patients after 3-4 weeks162 with 80% patients demonstrating clinical and 

endoscopic remission after 8 weeks163. Due to high systemic exposure and toxicities, 

systemic adverse effects such as insomnia, acne, fluid retention and mood changes 

limit prednisolone’s short-term and long-term use164,165. Furthermore, the use of 

prednisolone as part of self-management is controversial and the initiation, titration 

and weaning of prednisolone is probably most safely managed jointly between 

physician and patient on a case-by-case basis. 

 

Budesonide 

Budesonide, a second-generation corticosteroid with low systemic availability after 

oral administration166, has been used in some patients as an alternative to 

prednisolone to minimise the adverse effects of corticosteroids. The efficacy of 

budesonide in UC has been limited in the past due to its high first-pass metabolism 

and release into the distal ileum. Recently, a new MMX form of budesonide has 

become available using a pH-mediated delivery method to provide progressive 

release of the drug throughout the colon. It has a gastro-resistant outer layer that 
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dissolves as the gastrointestinal luminal pH increases over 7.0167,168 and is safe and 

well tolerated at doses of 9mg daily169.  

 

Budesonide versus Mesalazine  

Budesonide has been directly compared to mesalazine for efficacy for induction 

therapy for UC in a non-inferiority study. A head-to-head prospective study 

comparing mesalazine granules (3g) to budesonide (9mg) found that mesalazine 

was superior to budesonide at inducing both clinical (54.8% vs. 39.5% after 8 weeks 

of treatment, P = 0.520 for non-inferiority) and endoscopic remission (39.2% vs. 

30.5%, P = 0.093 for non-inferiority), therefore non-inferiority between the two 

medications was not demonstrated170.   

 

Budesonide MMX  

Recent evidence suggests that budesonide MMX is an effective first-line treatment 

for patients with mild-to-moderate active UC, refractory to 5-ASAs. Two pivotal 

phase III studies, CORE (colonic release budesonide trial) I and CORE II to evaluate 

the efficacy of budesonide as monotherapy have been performed. Budesonide MMX 

9mg daily was significantly more effective than placebo in inducing both clinical and 

endoscopic remission by 8 weeks (17.4% vs. 4.5%, P < 0.005 in one study171 and 

17.9% vs. 7.4% in the other P < 0.02)172. In CORE II, there was a non-significant 

improvement in endoscopic improvement in the budesonide MMX group compared 

to placebo (42.2% vs. 31.5%, respectively) but with a significant symptom resolution 

in the treatment arm (23.9%) compared to placebo (11.2%) (P = 0.02)171. In CORE I, 



 
       

 

76 

the response rates were similar with endoscopic remission evident in 41.5% vs 

31.5% on placebo (P > 0.05) and clinical improvement in 28.5% compared to 16.5% 

on placebo (P < 0.03)172.  

 

Budesonide MMX has been promoted on the basis of its safety profile. In the pooled 

analysis of CORE I and II, most adverse events were of mild-to-moderate severity 

and non-serious in nature. The frequency of adverse events were reported as 56.5% 

and 60.6% in patients treated with budesonide MMX 9mg or 6mg, respectively, and 

were comparable to placebo 53.5% (P > 0.05).  

 

Efficacy of Budesonide MMX as adjunctive treatment to aminosalicylates  

The efficacy of budesonide MMX as add-on therapy to oral mesalazine was 

evaluated in the CONTRIBUTE study which compared budesonide MMX with 

placebo and found that patients inadequately controlled with mesalazine 2.4g/day or 

greater after 6 weeks demonstrated higher rates of endoscopic remission than 

placebo after 8 weeks of therapy (20% vs. 12.3%, P = 0.0248)173. These data 

suggest that, although its overall effect is relatively small, budesonide MMX 9mg 

daily is efficacious in inducing both clinical and endoscopic remission in patients with 

mild-to-moderate UC. It may be used as an alternative to prednisolone in steroid 

intolerant patients. Furthermore, the combination of budesonide MMX and 

mesalazine is more efficacious than mesalazine alone. 
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A large observational real-world study is currently underway to assess the efficacy of 

budesonide MMX in mild-to-moderate UC174. Due to its favorable pharmacokinetic 

profile, it has been suggested that budesonide MMX be incorporated into treatment 

algorithms for self-management after failure of 5-ASA therapy, prior to initiation of 

treatment with conventional systemic corticosteroids169. However, whether such an 

approach limits the frequency of steroid induced adverse events and toxicity 

compared with conventional systemic corticosteroids remains to be seen.  

 

Immunomodulators 

Although immunomodulators cannot be modified directly by the patient without 

physician consultation, their initiation should be discussed as part of SDM and they 

may be used as co-therapies as part of self-management strategies.  

 

Thiopurines 

The efficacy of thiopurines as induction therapy in UC has been evaluated in four 

studies. A meta-analysis of these (n = 89) found a mean efficacy for the induction of 

clinical remission of 73% vs. 64% in controls (OR = 1.59, 95% CI 0.59-4.29)175. 

When considered together, thiopurines were found to be more effective than placebo 

for the prevention of relapse in UC, with a number needed to treat (NNT) of 5 and an 

absolute risk reduction of 23%175. However, there is currently insufficient evidence to 

support the use of thiopurines alone for induction therapy without the use of 

corticosteroids, due to their delayed onset of action. 
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Thioguanine 

Thioguanine (TG) has been investigated in patients with steroid-refractory ulcerative 

colitis, intolerant to conventional thiopurines in retrospective series alone176,177. In the 

largest of these, only 9/46 patients failed to demonstrate a clinical response 

according to the physician’s global assessment with TG therapy (6 due to adverse 

events, 3 due to therapy resistance)177. Concomitant treatment with aminosalicylates 

protected against thioguanine failure (hazard ratio 0.11, 95% CI 0.03–0.48). At 

follow-up, endoscopic remission was achieved in 40% compared with 10% at 

baseline (P = 0.180).  High rates (18-76%) of nodular regenerative hyperplasia 

(NRH) were originally reported in TG recipients178,179. More recent studies suggest 

that the risk of NRH may be dose dependent180,181. The optimal dosing and 

monitoring strategy for NRH post TG commencement is currently debated. A recent 

European consensus has recommended that patients receive doses no higher than 

25mg/day and that monitoring should involve regular routine laboratory monitoring, 

and liver biopsies at 6-12 months following commencement, then at 3 years, and 

then 3 yearly thereafter, together with a gastroscopy to monitor for varices182.   

 

Methotrexate  

The efficacy of methotrexate in steroid-dependent UC was evaluated in the recent 

METEOR (Controlled, Randomised, Double-Blind, Multicentre Study Comparing 

Methotrexate vs Placebo in Steroid Dependent Ulcerative Colitis) study. 

Methotrexate was not superior to placebo for the primary end-point of corticosteroid-
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free remission (31.7% methotrexate vs. 19.6% placebo, 95% CI 4.0%-28.1%, P = 

0.15)183. However, there was a numerically greater proportion of patients on 

methotrexate who achieved clinical remission compared to placebo (41.7% vs 23.5% 

95% CI 1.1 – 35.2; P = 0.04).   Endoscopic healing at week 16 was also not 

statistically significant in the study (35% methotrexate vs. 25.5% placebo, 95% CI -

7.5%-26.5%, P = 0.28)183.  A randomised controlled trial using oral methotrexate for 

induction of remission has not yet been performed. One controlled trial has been 

performed using a dose of 12.5mg per week of an oral formulation. Forty-seven 

percent of methotrexate-treated patients achieved clinical remission and steroid 

withdrawal compared to 49% of placebo-treated patients (RR 0.96 95% CI 0.58-

1.59) indicating that there is insufficient evidence to support the use of this dose for 

induction of remission184,185.  Overall these data suggest that methotrexate does 

have a role in the induction of remission of patients with UC but is probably best 

used in those patients who are refractory or intolerant to thiopurines. 

 

Alternative or complementary therapy for the induction of remission 

Oral complementary and alternative therapy is used commonly in several countries 

for IBD186 as recently reviewed by Cheifetz et al.187. Due to the hesitancy of some 

patients to use Western medicine, a variety of herbal products have recently been 

tested for their efficacy in inducing remission in active mild-to-moderate UC. Oral and 

topical complementary therapies may be considered as part of self-management 

strategies for mild-to-moderate UC but should be considered as an adjunct rather 

than replace traditional therapies. 
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Curcumin 

Native to India and Southeast Asia, oral curcumin has been shown to have pro-

apoptotic properties and has been studied in a variety of chronic immune-mediated 

diseases188,189. In a randomised controlled trial of patients with mild-to-moderate UC, 

3g capsules of curcumin in combination with mesalazine 4 g/day for 4 weeks was 

found to induce clinical remission in 53.8% vs. 0% in the placebo group (P = 0.01)190. 

Clinical response was found in 65.3% of those receiving curcumin compared with 

only 12.5% in the placebo group (P < 0.001)190. Endoscopic remission (partial Mayo 

score, ≤1) was observed in (8/22) 36% in the curcumin group compared with none of 

those receiving placebo (P = 0.043)190. Although these results are promising, 

exceptionally low placebo remission and response rates were observed raising 

questions about the accuracy of blinding of the participants. Furthermore, only 12% 

of included study patients had a raised CRP at baseline suggesting that baseline 

activity may have been low overall.  These preliminary data suggest that oral 

curcumin may be an alternative for patients intolerant to, or unwilling to take 5-ASAs; 

however, larger controlled trials are warranted to investigate curcumin’s efficacy. 

 

Probiotics 

Probiotics including E. coli Nissle and VSL#3 are used by some patients as an 

alternative or adjunctive therapy to conventional therapy in mild-to-moderate UC. In 

a recent meta-analysis, Shen et al. demonstrated a significant benefit of probiotics 

supplementation in active UC compared to placebo (P = 0.01, RR – 1.51), however, 
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there was significant heterogeneity in the studies (P = 0.004, I2 = 65%)191. The 

probiotics used in the nine trials analysed in the meta-analysis included 

Bifidobacteria, E. Coli Nissle and VSL#3. Sub-analyses suggested that only VSL#3 

significantly increased the rate of clinical remission/response (P = 0.004, RR = 1.74). 

In a separate controlled trial, not included in the meta-analyses by Shen et al., ‘lower’ 

rates of clinical remission were observed with adjunctive E coli Nissle compared to 

placebo (54% placebo and E coli Nissle vs. 89% placebo and placebo, P < 0.05)192. 

Although VSL#3 appears efficacious in induction of remission of UC, the individual 

studies are of poor quality and the optimal dose and duration of therapy still need to 

be determined. Furthermore, its use is limited by bloating193,194 and cost. Therefore, 

probiotics are not recommended for use in routine UC care outside of clinical 

trials129; however, they may be considered as a therapy amongst patients who are in 

intolerant of aminosalicylates. 

 

Fecal Microbiota Transplantation 

Fecal microbiota transplantation (FMT) has been shown to induce remission in 

patients with active UC, refractory to other medical therapy130,131. A recent 

systematic review and meta-analysis found that 41.58% (84/202) of patients 

achieved clinical remission following FMT whilst 65.28% (126/193) of patients 

achieved clinical response195. Of these studies, only three were randomised 

controlled trials. The largest controlled trial, FOCUS (Faecal transplantation for 

ulcerative colitis), used a colonoscopic infusion followed by weekly enemas for 8 

weeks from multiple unrelated donors for patients with active UC resistant to 

standard therapy131. The primary endpoint of steroid-free clinical remission and 
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endoscopic remission or response was achieved in 27% (11/41) patients receiving 

FMT vs. 8% (3/40) receiving placebo (P = 0.02). Moayyedi et al. administered a 

weekly enema for 6 weeks for patients with a Mayo Clinic score of 4 or greater130. 

Combined clinical and endoscopic remission occurred in 24% (9/38) patients 

receiving FMT vs. 5% (2/37) in the placebo group (P = 0.03), although recruitment 

for the study was terminated early due to futility (failure to meet the primary outcome 

of mucosal healing and Mayo score < 3 at week 7)130. Rossen et al. administered 

FMT at week 0 and at week 3 using the nasoduodenal route, with the primary 

endpoint of clinical remission and endoscopic response assessed at week 12196. The 

primary endpoint was achieved in 41.2% (7/17) in the FMT group compared to 25% 

(5/20) in the control group (P = 0.29)196. These data collectively indicate that FMT is 

an effective strategy in some patients with resistant, active UC; however, further 

work is required to understand optimal donor selection, route of administration, 

treatment frequency and the duration of therapy required to maintain remission. It is 

consequently unclear where FMT is currently positioned within the therapeutic 

armamentarium available for mild-to-moderate UC.   

 

TOPICAL PREPARATIONS  

Topical administration is the optimal route for induction of remission for proctitis and 

left-sided colitis, either as monotherapy or in combination with oral therapy as part of 

self-management. Rectally administered agents are effective in inducing clinical, 

endoscopic and histologic remission of mild-to-moderate UC with minimal side-

effects. Topical therapy for active UC consists of corticosteroid or 5-ASA 

suppositories (for proctitis [involving the rectum only]197,198), foam enemas (targeting 
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the distal sigmoid colon) and liquid enemas (for the distal and proximal sigmoid 

colon). However, a lack of patient acceptance often limits their long-term 

administration145 and treatment-refractory disease occurs in some patients despite 

topical agents199.  

 

5-ASA preparations  

A topical 5-ASA alone remains the current recommended first-line therapy to induce 

remission in active proctitis or proctosigmoiditis20. Topical 5-ASA therapy is superior 

to topical steroids200 and to placebo198. The type of topical therapy (suppository or 

enema) should take into consideration the patient’s personal preference and whether 

or not the disease extends beyond the rectum. A dose response relationship for 

topical therapy has not been observed20,201,202. 

 

5-ASA suppositories 

Mesalazine suppositories are recommended and widely used as the standard 

therapy for induction of remission for proctitis. Studies have evaluated the use of 

mesalazine suppositories for isolated proctitis and more extensive disease.  A dose 

of 1g per day has been found to be as effective as 500mg twice daily for the 

induction of clinical and endoscopic response with comparable clinical remission 

rates for isolated proctitis203. Mesalazine suppositories have been found to be 

effective in inducing remission in all patients with UC with rectal inflammation 

regardless of disease extent204.  
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5-ASA enemas 

5-ASA enemas are available in liquid or foam formulations. 5-ASA therapy is 

superior to placebo for inducing remission in active distal UC with clinical remission 

rates of 44-49% compared to 14% with placebo (P < 0.01), endoscopic remission 

rates of 42%-55% compared to 16% with placebo (P < 0.01) and an odds ratio (OR) 

of 7.36 (95% CI 4.72-11.47)201,205. A dose response has not been observed205. 5-

ASA enemas are superior to corticosteroid enemas in inducing and maintaining 

clinical and endoscopic remission (pooled OR of 1.65 from 6 trials; 95% CI, 1.11–

2.45; P = 0.01)129. 

 

Combination therapy with oral and topical 5-ASAs 

Combination therapy with oral and topical 5-ASAs has been found to be more 

effective compared with oral therapy alone, particularly among patients with disease 

that extends proximal to the rectum.206 207 Recently, a sub-analysis of the PINCE 

(Pentasa®) versus oral mesalazine alone in a randomised, double blind, placebo-

controlled) study confirmed that abrupt cessation of symptoms, as seen with 

combination therapy, improves clinical and endoscopic remission and may improve 

morbidity and therefore quality of life208. For optimal therapeutic benefit, the 

combined use of oral and topical mesalazine is recommended to induce remission of 

active disease in those patients with rectal involvement122,207 as it achieves greater 

remission rates than oral therapy alone. Combination therapy with high-dose oral 5-
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ASA and topical 5-ASA therapy therefore remains the most effective management 

strategy for mild-to-moderate left-sided or extensive UC.  

 

Corticosteroid formulations  

Despite aminosalicylates being the most widely accepted topical treatment for 

induction of active distal mild-to-moderate UC, some patients are refractory to, 

intolerant of, or decline to use 5-ASA therapy. Refractory distal disease may be 

treated with corticosteroids (including prednisolone suppositories or budesonide 

enemas) especially in patients with ongoing active disease despite high-dose oral 5-

ASA therapy in combination with topical 5-ASA therapy.209 Given their relatively low 

systemic bioavailability, topical corticosteroid therapy might be considered more safe 

for patients to initiate, titrate and wean as part of self-management for UC compared 

to systemic corticosteroids. 

 

Corticosteroid suppositories 

The treatment for distal UC has historically involved topical corticosteroids. The 

pooled OR for clinical and endoscopic response has been shown to be 0.21 (95% CI 

0.07-0.71) and 0.27 (95% CI 0.10-0.77), respectively, indicating a five times greater 

response rate than placebo for hydrocortisone, prednisolone or betamethasone.210 

However, topical corticosteroid use has diminished as rectal 5-ASA therapy has 

been shown to be superior to topical corticosteroid therapy in inducing remission in 

active distal UC.202 
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Corticosteroid enemas 

Hydrocortisone enemas have been superseded by mesalazine topical preparations 

as they have been found to be inferior in inducing clinical remission.211 Moreover, 

beclomethasone enemas are not commonly used despite their equivalent efficacy 

rate in inducing clinical remission of 29-37%.212  

 

Budesonide foam enemas have more recently been developed as a preparation to 

manage proctitis. Two controlled trials by Sandborn et al. used budesonide rectal 

foam 2mg/25mL twice daily for two weeks followed by daily administration for 4 

weeks in an attempt to induce remission in patients with mild-to-moderate ulcerative 

proctitis or proctosigmoiditis213. Endoscopic remission at week 6 and resolution of 

rectal bleeding occurred significantly more frequently among patients receiving 

budesonide foam than placebo (Rectal bleeding; Study 1: 46.6% vs. 28.0%; P = 

0.0022; Study 2: 50.0% vs. 28.6%; P = 0.0002) (Endoscopic remission; Study 1: 

38.3% vs. 25.8%; P = 0.0324; Study 2: 44.0% vs. 22.4%; P < 0.0001).213 Together 

these studies have demonstrated that budesonide enemas are more effective than 

placebo for the induction of clinical and endoscopic remission in patients with 

ulcerative proctitis or sigmoiditis.213   

 

Budesonide enemas have also been directly compared to mesalazine enemas in 

patients with active left-sided UC. Compared with budesonide enemas, mesalazine 

enemas resulted in a significantly higher clinical remission rate (77.4% vs. 64.4%, P 
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< 0.05), with favorable trends in endoscopic remission and mucosal healing214. 

Based on these comparative data with mesalazine enemas, budesonide enemas 

should be considered as second-line therapy for refractory disease or for those 

patients with adverse effects to topical 5-ASA therapy. 

 

Dosing of budesonide foam enema 

Naganuma et al. recently compared once-daily to twice-daily use of budesonide 

foam for patients with active, mild-to-moderate UC, using a Modified Mayo Disease 

Activity Index (MMDAI) score to assess disease activity (friability was deleted from 

the definition of an endoscopic subscore of 1). After 6 weeks, the primary endpoint of 

complete mucosal healing (endoscopic subscore = 0) was reached in 46.4% of 

patients in the twice-daily budesonide foam group compared with 23.6% of patients 

in the once-daily group (P = 0.0097), and compared with 5.6% in the placebo group 

(P < 0.0001). Clinical remission and an endoscopic subscore ≤ 1 in the twice-daily 

budesonide foam group was observed in 48.2% and 76.8%, compared with 50.9% 

and 69.1% in the once-daily group (non-statistically significant difference), and 

20.4% and 46.3% in the placebo group (P = 0.0029 and P = 0.0007), respectively. 

Greater efficacy was observed in patients using budesonide foam twice-daily; 

however, the practicality of frequent enema use remains a barrier for some patients.  

 

Combination therapy with topical 5-ASAs and topical corticosteroids 

The addition of topical corticosteroids to topical 5-ASA therapy is superior in efficacy 

to topical 5-ASA alone.215 The combination of a beclomethasone enema with a 
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mesalazine enema has demonstrated significant clinical, endoscopic and histological 

improvement compared with either monotherapy among patients with active 

ulcerative proctitis (100% vs. 70% and 76%; 100% vs. 75% and 71%; and, 95% vs. 

50% and 48%, respectively)215. More recently, the combination of a mesalazine 

enema (4g daily) and a beclomethasone enema (3mg/30mL daily) in a single 

administration in patients with distal active UC has been compared to either enema 

alone in patients taking oral mesalazine 2.4g daily 216. After 8 weeks, complete 

remission rates were seen in 52%, 47% and 65% in those using a mesalazine 

enema alone, a beclomethasone enema alone or the combination enema, 

respectively, with a significant reduction in the clinical activity index (CAI) in all 

groups (P < 0.0001). No statistically significant difference was found between 

remission rates or the CAI in the three groups. 

 

Other topical therapy for induction of remission 

Tacrolimus 

Topical tacrolimus has been evaluated in two prospective studies in patients with 

refractory distal disease.217,218 In a study by Lawrance et al. using tacrolimus 

ointment (0.3mg/mL 3mL twice daily for 8 weeks) 6/8 (75%) patients achieved 

clinical remission after 8 weeks. In a separate study by van Dieren et al. tacrolimus 

was used as an enema (2-4mg) or as a suppository (1-2mg) depending on presence 

of left sided colitis or proctitis.218 Clinical improvement was observed in 68.4% 

patients after 4 weeks.218 These data in combination indicate that topical tacrolimus 
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is a reasonable option for patients with active distal disease refractory to or intolerant 

to other medication. 

 

Complementary topical therapy for the induction of remission 

Some patients react negatively to topical mesalazine and are hesitant to use 

corticosteroid enemas, necessitating the consideration of complementary topical 

therapies. These medications are not commercially available but may be formulated 

by compound pharmacists and used to self-manage distal disease.  

 

Curcumin enemas 

Curcumin has been developed as an enema preparation. In a recent study, curcumin 

enemas in combination with oral 5-ASA therapy for distal UC were found to induce a 

clinical response in 56.5% of patients compared to 36.4% in the placebo group (n = 

45) (P = 0.175).219 Although the primary endpoint of clinical response was not met, 

after 8 weeks of daily treatment, clinical remission was observed in 43.4% of patients 

in the NCB-02 group compared to 22.7% in the placebo group (P = 0.14) and 

improvement on endoscopy was seen in 52.2% of patients in the NCB-02 group 

compared to 36.4% of patients in the placebo group (P = 0.29) indicating a trend 

towards increased clinical remission rates and endoscopic improvement.219 Per 

protocol analysis revealed significantly better outcomes in the NCB-02 group, in 

terms of clinical response (92.9% vs. 50%, P = 0.01), clinical remission (71.4% vs. 

31.3%, P = 0.03), and improvement on endoscopy (85.7% vs. 50%, P = 0.04).219 

Curcumin enemas are therefore superior to placebo in inducing remission in mild-to-
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moderate distal UC and may be an option for patients hesitant to use conventional 

topical therapy or patients with adverse effects to conventional topical therapy.  

 

MAINTENANCE OF REMISSION  

ORAL PREPARATIONS 

Sulfasalazine and mesalazine 

Treatment with an oral 5-ASA to maintain endoscopic remission has been shown to 

reduce the risk of relapse and is recommended as first-line maintenance therapy for 

self-management of left-sided and extensive mild-to-moderate UC.20,220,221 

Combination therapy with intermittent 5-ASA enemas has been shown to provide 

additional benefit to oral treatment alone.222,223 

 

Sulfasalazine 

The use of sulfasalazine to maintain remission has been well established224. 

Sulfasalazine has been shown to have a 12.1% clinical and endoscopic relapse rate 

over a 6-month period compared to 54.8% placebo (P < 0.001)225. Sulfasalazine is 

therefore an accepted treatment for maintenance of remission in mild-to-moderate 

UC. 
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Mesalazine formulations 

Several studies have been performed investigating the tablet and granule 

formulations of mesalazine. No difference in the efficacy and safety of different 

formulations of oral 5-ASA for either induction or maintenance of remission in UC 

has been found.226  

 

Studies investigating the efficacy of mesalazine for maintenance of remission in mild-

to-moderate UC have predominantly used tablet formulations. One study has 

recently assessed the efficacy of a capsule containing mesalazine granules in mild-

to-moderate UC compared to placebo. Mesalazine granules were found to be 

superior to placebo in maintaining remission in mild-to-moderate UC, consistent with 

the findings of a previous study on mesalazine granules undertaken by Lichtenstein 

et al. in 2010.227,228 A pooled analysis of two identical phase 3 studies comparing 

1.5g per day mesalazine granules to placebo found that at 6 months, the percentage 

of patients remaining relapse-free according to a revised Sutherland Disease Activity 

Index (SDAI) was 79.4% compared to 62.4% placebo (P < 0.001)227 with 79.9% of 

patients maintaining remission at 6 months compared to 66.7% of placebo (P = 

0.03), and with a significantly longer remission duration versus placebo (P = 0.02).228 

Mesalazine granules at a dose of 1.5g per day have been shown to maintain 

remission in UC patients who switch from other 5-ASA formulations with clinical 

remission rates after 6 months of 78.3% in the treatment arm vs. 58.8% in placebo, 

P < 0.001.229 Endoscopic response rates at 6 months have not been found to be 

statistically significant between patients on 5-ASA granules and those taking placebo 

(P = 0.084). A longer follow-up may be required to observe a difference in 
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endoscopic response. These data indicate that maintenance of clinical remission is 

achievable providing patients are compliant with their 5-ASA medication; however 

data regarding long-term endoscopic response and remission rates with mesalazine 

are awaited.  

 

MMX Mesalazine 

Studies using MMX mesalazine have recently demonstrated its efficacy for 

maintaining remission in patients with inactive UC. In the ‘Strategies in maintenance 

for patients receiving long-term therapy’ (SIMPLE) study, MMX mesalazine 2.4 g/day 

was found to prevent disease recurrence in those with quiescent UC in 76.5% and 

64.4% of patients (n = 208) at 6 and 12 months respectively with a greater than 80% 

adherence rate.230 At 12 months, 94% patients maintained endoscopic remission. 

These data indicate that MMX mesalazine is effective for the maintenance of 

remission in patients with UC. 

 

Low dose mesalazine MMX at 2.4g daily has recently been compared to high dose 

mesalazine MMX at 4.8g daily in patients with mild-to-moderate UC in complete 

remission.231 After 12 months, complete (clinical and endoscopic) remission 

persisted in 42/56 (75%) patients taking 4.8g daily mesalazine MMX and in 36/65 

(64%) patients taking 2.4g daily mesalazine MMX (P = 0.3). A sub-analysis found 

that the higher mesalazine MMX dose was more effective in patients under the age 

of 40 and in those with extensive disease. Thus, most patients can maintain 

remission using a dose of 2.4g per day of mesalazine MMX. 
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Mesalazine MR has been directly compared to mesalazine EC for maintenance of 

remission in mild-to-moderate UC using 800mg three-times daily for 48 weeks.232 At 

48 weeks, the rates of non-emergence of bloody stool (the primary outcome) were 

82.99% (95% CI 73.53-92.45%) and 73.30% (95% CI 64.04-82.56%) in the MR and 

EC groups, respectively, with a 9.69% difference (CI -1.15-20.53%) and with no 

significant difference in the period of non-emergence of bloody stool and the period 

of non-recurrence of UC between the two groups (P > 0.05). The tablet formulation 

of mesalazine therefore does not alter the clinical outcome for maintenance of 

remission in mild-to-moderate UC. 

 

Frequency of mesalazine administration 

The impact of the frequency of administration of mesalazine on compliance has 

recently been investigated. In patients with left-sided colitis, the most prevalent type 

of UC, once daily dosing of mesalazine was shown to be non-inferior to twice daily 

dosing for maintaining clinical and endoscopic remission at 12 months (69% vs. 61% 

respectively, P = 0.310)220. Similarly, in both left-sided and extensive UC, once daily 

dosing of mesalazine (n = 175) was found to be superior to twice daily dosing (n = 

187) for the maintenance of clinical and endoscopic remission at 12 months (70.9% 

vs. 58.9%, P = 0.024)220,233. After 12 months of maintenance therapy in the non-

inferiority Pentasa Once Daily In Ulcerative Colitis for Maintenance of remission 

(PODIUM) study, 84.4% and 78.8% of patients in the daily and twice daily groups, 

respectively, demonstrated a mucosal score of 0 or 1 in the overall population220. At 
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6 months, 287/343 (83.7%) and 316/411 (77%) of patients receiving daily dosing of 

MMX mesalazine in the per protocol and intention-to-treat population, respectively, 

had maintained endoscopic remission compared to 274/336 (81.5%) (per protocol) 

and 316/411 (76.9%) (intention-to-treat) populations receiving twice daily 1.6g 

delayed-release mesalazine234. Time to relapse was similar between the two groups 

(P > 0.05)234.  

 

Based on previous studies, once daily dosing should equate to increased 

compliance.233,235 In the PODIUM study, compliance measured by the number of 

sachets used was not found to differ between once daily and twice-daily dosing 

Pentasa. However, compliance as measured by the visual analogue scale was 

significantly higher in those who received once daily dosing220. Taken together these 

data suggest that once-daily dosing is non-inferior to twice daily dosing with delayed-

release mesalazine for maintenance of clinical and endoscopic remission in patients 

with UC.  

 

Immunomodulators 

Thiopurines  

Thiopurines are effective for maintenance of remission in UC236. A recent Cochrane 

Review reported that in four studies, 56% of patients on azathioprine maintained 

clinical and endoscopic remission compared to 35% of patients on placebo; RR 0.68, 

95% CI 0.54-0.86237. Azathioprine achieved steroid-free clinical and endoscopic 

remission after 6 months in 53% of patients compared with 21% on mesalazine (OR 
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4.78, 95% CI 1.57-14.5)238. However, the increased risk of infection239 and 

lymphoma240 has raised concerns for some patients and 9% of patients experience 

at least one adverse event237. Nonetheless thiopurines may be effective as 

maintenance therapy for patients who have failed or cannot tolerate 5-ASA therapy 

and for patients who require repeated courses of steroids. Initiation and dose 

escalation of thiopurines is not recommended without physician input. 

 

Methotrexate 

There is insufficient evidence to support the use of methotrexate for maintenance of 

remission in UC,241 with three studies using relatively low doses of methotrexate and 

small patient numbers demonstrating no difference between methotrexate and 

placebo. Clinical remission was achieved at 9 months in 36% on methotrexate 

compared to 54% receiving placebo (RR 0.64, 95% CI 0.28-1.45). At 76 weeks 14% 

of patients on MTX were in clinical remission compared with 64% on 6-

mercaptopurine (RR 0.22, 95% CI 0.03-1.45) and 0% of 5-ASA patients (RR 1.13, 

95% CI 0.06-20.71). Thiopurines should therefore be the first choice of therapy for 

patients with UC who flare when corticosteroids are withdrawn. 

 

TOPICAL PREPARATIONS 

There are relatively few studies examining optimal maintenance strategies for 

patients with inactive proctitis beyond the use of aminosalicylates. 
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Mesalazine topical preparations 

Topical 5-ASA therapy remains the first-line therapy to maintain remission in patients 

with proctitis at a minimum dosage of 1g three times per week242. Proctosigmoiditis 

refractory or intolerant to topical 5-ASA therapy may require oral 5-ASA therapy for 

maintenance of remission of distal disease; however, there is no evidence to support 

the use of oral therapy in proctitis alone.  

 

Topical 5-ASA therapy significantly reduces the rate of relapses in mild-to-moderate 

UC243 A recent meta-analysis of 7 randomised controlled trials found that the relative 

risk of relapse of disease activity in patients with quiescent UC who were given 

topical mesalazine, compared with placebo, was 0.60 (NNT = 3)244. When compared 

to placebo, the odds ratio for maintaining remission with topical 5-ASA therapy was 

16.22 (95% CI 4.71-55.92)201. 
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DISCUSSION 

The goals of treatment in UC are shifting from symptom-free remission towards 

mucosal healing, which has become a better predictor of long-term outcomes. 

Clinical targets for UC have accordingly been defined as: the resolution of rectal 

bleeding and normalisation of bowel habit; together with the improvement of 

objective markers of luminal disease activity, detected endoscopically or non-

invasively. Non-adherence has been identified as a key barrier to inducing and 

maintaining remission. Patient education and more specifically patients’ belief in the 

value of their medical therapies have more recently been identified as key factors in 

improving adherence rates 245. SDM for the management of mild-to-moderate UC, 

which seeks to engage physician and patients working collaboratively as partners to 

facilitate self-management, may increase medication adherence. Such strategies 

should incorporate clinical algorithms and use non-invasive objective markers of 

disease activity to help guide self-management. 

 

Oral and topical 5-ASA therapy remains the primary treatment strategy for the 

induction and maintenance of mild-to-moderate UC. Selecting a 5-ASA therapy 

should be individualised based on patient preference, dose response, toxicity and 

patient compliance related to dosing formulation and schedule. 
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In the patient who is failing 5-ASA, the first step is to confirm the presence of active 

disease. This includes exclusion of enteric infection by sending stool specimens for 

microscopy, culture and antimicrobial sensitivity for standard bacterial pathogens 

and testing for Clostridium difficile toxin. Patients with a travel history should also 

have stool examined for ova, cyst and parasites. Presence of active disease can be 

detected using FC111 and, if diagnostic uncertainty remains, the presence of active 

disease and exclusion of other causes of rectal bleeding and loose stools can be 

confirmed by direct visual examination using flexible sigmoidoscopy or 

colonoscopy246.  

 

Existing therapies should be optimised prior to consideration of treatment escalation. 

For mild-to-moderate UC, this includes the combination of oral and topical 5-ASA 

therapy to induce remission in left-sided or extensive UC as combined oral and 

topical therapy is more effective than oral or topical therapy alone. Topical therapy is 

beneficial irrespective of disease extent especially in the setting of urgency. If 

disease is limited to the rectum, suppositories are preferred over enemas as there is 

a risk of enemas overshooting the rectal inflammation.   

 

It remains controversial whether corticosteroid initiation and dosing can be used for 

self-management as a ‘pill in the pocket’ approach. However, for patients taking oral 

corticosteroid therapy, the tapering regime should ensure the risk of disease relapse 

is minimised during dose reduction, with consideration given to the introduction of an 

immunomodulatory, particularly if there is a flare after steroid withdrawal. 
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Optimisation of existing therapy also relies on patient adherence to treatment which 

may require education about the risk versus benefits of treatment to enhance 

patients’ belief in their therapy.   

 

MMX formulations for mesalazine and budesonide have expanded the options for 

therapy. Oral budesonide MMX is an effective and well-tolerated option for the 

induction of remission in 5-ASA refractory disease. Similarly, budesonide foam may 

be useful in patients intolerant to 5-ASA topical therapy. A lack of response to the 

addition of budesonide MMX or budesonide foam suggests more severe disease 

activity and that a step-up approach to immunomodulator therapy or biologic therapy 

is warranted.  

 

SDM to facilitate self-management can be used to guide therapy for patients with 

mild-to-moderate UC. Key barriers to practicing SDM are available tools and time247. 

SDM tools such as decision aids can help patients absorb clinical information and 

assist them in communicating informed preferences112,113. They can also increase 

patient participation in making treatment decisions, reduce conflict regarding 

treatment plans, and increase patient treatment satisfaction248-250. We propose a 

structured approach to the induction and maintenance of remission in proctitis and 

left-sided/extensive colitis in Figures 1.2 and 1.3, to help inform SDM between 

physician and patient to facilitate self-management.  
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Our clinical approach outlines that active proctitis necessitates the use of a daily 5-

ASA suppository. In clinical practice, suppositories may be required up to three times 

per day to overcome the issues associated with premature expulsion of the 

suppository in the setting of very active rectal inflammation particularly when there 

are symptoms of urgency present. Reassessment should be considered within 1 to 2 

weeks and can be incorporated into self-management. Ongoing symptoms require 

the addition of an oral 5-ASA in any formulation. Oral corticosteroids or additional 

topical therapy may be required when there is inadequate symptom relief after a 

further two weeks. Active left-sided or extensive disease requires the use of a high-

dose oral 5-ASA with a daily 5-ASA enema (if tolerated). Inadequate symptom relief 

within approximately 2 weeks necessitates the use of oral corticosteroids (Figure 

1.3). Failure of steroid therapy requires escalation of treatment to a thiopurine. 

Complementary therapy can be trialed in those patients refusing or intolerant of 

conventional therapy. Surrogate markers of inflammation (CRP and FC) should be 

used as an adjunct to clinical symptoms to confirm resolution of active disease. 

 

Maintenance therapy for mild-to-moderate proctitis should include the use of a 5-

ASA suppository three times per week with a flexible sigmoidoscopy within three 

months of resolution of active disease to confirm endoscopic remission. Maintenance 

therapy for left-sided or extensive disease should consist of low-dose 5-ASA therapy 

in any formulation with or without a 5-ASA enema. A colonoscopy should be 

performed within three months of active disease to confirm endoscopic remission. 
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SDM to facilitate self-management using clinical algorithms may assist patients in 

playing an active role in their care. Specific data regarding the use of medication for 

mild-to-moderate UC as part of SDM to facilitate self-management strategy are 

lacking. Moreover, there is no validated index to evaluate the efficacy of medications 

as a part of a SDM self-management strategy. Further studies evaluating SDM 

orientated clinical algorithms, together with non-invasive markers for self-

management in UC are required. 

 

In conclusion, although many new therapies are currently under investigation, 5-ASA 

therapies remain the mainstay of induction and maintenance therapy for mild-to-

moderate UC. Optimal management of UC requires careful patient assessment, 

tailoring of oral and topical treatment based on disease location and activity, and re-

assessment of treatment response in order to evaluate treatment success. Timely 

assessments of response and remission using SDM orientated algorithms to 

facilitate self-management strategies as well as patient compliance are important 

aspects of management to optimise treatment outcomes.  Future clinical trials should 

focus on combining conventional clinical indices with patient-reported outcomes and 

objective markers of disease activity to help establish to what extent individual 

medications can be used effectively as part of SDM strategies to facilitate self-

management.  

 

 

 



Investigators Intervention Number of 

patients 

enrolled 

Inclusion criteria Primary outcome 

measure 

Duration 

of follow-

up 

Study findings 

and/or conclusions 

Flourie et al. 

APT 

2013 

Once- vs. twice-

daily mesalazine 

102 daily 

mesalazine 

104 twice daily 

mesalazine 

Newly diagnosed or relapsing mild-to-

moderate UC, with disease extension 

beyond the rectum (≥12–18 cm from 

the anorectal junction). Patients must 

have had at least one total 

colonoscopy in the past 5 years and 

have an UC Disease Activity Index 

score of 3–8 within 15 days prior to 

study entry 

 

The percentage of 

patients in clinical 

and endoscopic 

remission after 8 

weeks (defined as 

UC-DAI ≤1) 

8 weeks 52.1% daily 

mesalazine vs. 

41.8% bd 

mesalazine for 

clinical and 

endoscopic 

remission 

Sandborn et al. 

APT 

2015 

Budesonide 

MMX 

232 Budesonide 

MMX 9mg daily 

230 Budesonide 

MMX 6mg daily 

210 Placebo 

Mild-to-moderate active UC for ≥ 6 

months and a UCDAI 

score between 4 and 10 

(inclusive).  Concomitant use of oral 
5-ASA was not permitted; patients 

receiving oral 5-ASA 

at screening underwent a washout 

period of ≥ 2 days 

Combined clinical 

and colonoscopic 

remission at week 

8, which was 

defined as a UCDAI 

score of ≤1, with no 

rectal bleeding 

(UCDAI 

subscore = 0), 

normal stool 

frequency (UCDAI 

subscore = 0), 

normal mucosa 

with no evidence of 

friability at full 

colonoscopy and 

an endoscopic 

index score ≥1 

8 weeks 6.2% for placebo vs. 

17.7% budesonide 

MMX 9mg group (P 

= 0.0002) and 

10.9% budesonide 

MMX 6mg group (P 

> 0.05) 
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point lower than 

baseline 

Travis et al. 

Gut 

2014 

Budesonide 

MMX 

(CORE II) 

126 Budesonide 

MMX 9mg 

128 Budesonide 

MMX 6mg 

126 Budesonide 

EC ileal release 

9mg 

129 Placebo 

Active, mild-to-moderate disease, 
defined 

as a UCDAI score of ≥4 and 
≤10. Concomitant UC medications 

were not allowed; 
for patients receiving oral 5-ASA at the 

screening visit, oral 
5-ASA medication was required to be 

washed out ≥2 days and 
rectal ASAs had a 4-week washout 

prior to randomisation 
 

 

Combined clinical 

and endoscopic 

remission (UC-DAI 

score ≤1 (0 for 

rectal bleeding and 

stool frequency), no 

mucosal friability on 

colonoscopy, and a 

≥1-point reduction 

in endoscopic index 

score from baseline 

8 weeks 17.4% budesonide 

MMX 9mg, 8.3% 

budesonide MMX 

6mg, 12.6% 

budesonide EC, 

4.5% placebo met 

the primary endpoint 

(OR 4.49, 95% CI 

1.47 to 13.72; P = 

0.0047 for 

budesonide MMX 

9mg vs. plecbo) 

Sandborn et al. 

Gastroenterology 

2012 

Budesonide 

MMX (CORE I) 

123 Budesonide 

MMX 9mg 

121 Budesonide 

MMX 6mg 

121 Placebo 

Active, 

mild to moderate UC for at least 6 

months, with a UCDAI score of 4–10 

points. 

For the baseline scoring of the rectal 

bleeding 

and stool frequency items, the worst 

score from the previous 7 

days of diary data before day 1 was 

used. The diagnosis of UC 

was histologically confirmed from a 

biopsy specimen obtained at 

the baseline colonoscopy and read by 

Combined clinical 

and endoscopic 

remission (UCDAI 

score ≤1 (0 for 

rectal bleeding and 

stool frequency), no 

mucosal friability on 

colonoscopy, and a 

≥1-point reduction 

in endoscopic index 

score from baseline 

8 weeks Primary end-point 

achieved in 17.9% 

9mg group 

compared to 7.4% in 

placebo (P = 0.0143; 

95% CI 2.2-18.7; 

OR 2.71 [95% CI 

1.19-6.16]) 

Primary end-point 

achieved in 13.2% 

6mg group 

(compared to 

placebo, P = 0.1393; 

CI -1.8 to 13.4; OR 

1.90 [95% CI, 0.80-

4.48])  
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a blinded central reader. 

Concurrent therapy for UC was not 

permitted during the study. 

Patients receiving oral mesalamine or 

other oral 5-aminosalicylic 

acid medications at the screening visit 

were required to wash out 

of their medication at least 2 days 

before randomisation 

 

Van Assche et 

al. 

Am J 

Gastroenterol 

2015 

Beclomethasone 

dipropionate 

131 

Beclomethasone 

135 Prednisolone 

History and documented diagnosis of 

UC at least 

3 months before screening, oral 

treatment with aminosalicylate drugs, 

if present 

at inclusion, at a stable regimen for at 

least 14 days before study 

entry at a maximum dose of 3.2 g/day 

for mesalazine, 6.75 g/day 

for balsalazide, 2 g/day for olsalazine, 

and 3 g/day for sulfalsalazine 

 

Non-inferiority of 

beclomethasone 

vs. prednisolone in 

terms of disease 

activity index 251 

score < 3 or 

reduction by at 

least 3 points if 

baseline DAI ≥ 7 at 

week 4 

8 weeks Response rates at 

week 4 were 64.6% 

for beclomethasone 

and 66.2% for 

prednisolone, 

demonstrating non-

inferiority of 

beclomethasone vs. 

prednisolone (delta: 

-1.56; 95% CI -

13.00-9.88. P = 

0.78) 

Carbonnel et al.  Methotrexate 60 Parental 

(intramuscular or 

Diagnosed with UC for at least 6 
months and 

Steroid-free 

remission (defined 

24 weeks Steroid-free 

remission at week 
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Gastroenterology 

2016 

subcutaneous) 

methotrexate 

25mg/week 

51 Placebo 

were steroid-dependent, as defined by 
at least one unsuccessful 

attempt to discontinue steroids during 
the last 12 weeks before 

inclusion. Steroid therapy may have 
completely stopped if it 

had been restarted within the last 90 
days. At inclusion, the 

daily dose of steroids had to range 
between 10 and 40 mg 

prednisone or equivalent. Patients 
could have active or inactive 

disease at inclusion, as defined by a 
Mayo Clinic score (range, 

0-12, with higher scores indicating 
more active disease) of >2 

or 2 
 

as a Mayo score ≤2 

with no item >1 and 

complete 

withdrawal of 

steroids) at week 

16 

16 was achieved by 

19 of 60 patients 

given methotrexate 

(31.7%) and 10 of 

51 patients given 

placebo (19.6%) - a 

difference of 12.1% 

(95% confidence 

interval [CI]: -4.0% 

to 28.1%; P = 0.15) 

Singla et al. 

JCC 

2014 

Curcumin 

enema 

45 patients 

received NCB-02 

(standard 

curcumin 

preparation) 

enema plus oral  

5-ASA or placebo 

enema plus oral 

5-ASA 

Distal UC (<25cm involvement) and 

mild-to-moderate disease activity 

Disease response 

(resolution in UC-

DAI by 3 points) 

8 weeks Response in 56.5% 

in the curcumin 

group compared to 

36.4% in the 

placebo group (P = 

0.175) 

Lang et al. 

Clin Gastro Hep 

2015 

Curcumin 26 patients 

received 3g/day 

curcumin 

capsules (with 

mesalamine); 24 

patients received 

Active mild-to-moderate UC (SCCAI) 

with no response to 2 weeks of 

maximum mesalamine oral and topical 

therapy 

Rate of clinical 

remission (SCCAI 

≤2) at week 4 

4 weeks 14 patients (53.8%) 

receiving curcumin 

achieved clinical 

remission at week 4 

compared to 0 

patients receiving 
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placebo (with 

mesalamine) 

placebo (P = 0.01; 

OR 42; 95% CI 2.3-

760) 

Moayyedi et al. 

Gastroenterology 

2015 

Fecal Microbiota 

Transplantation 

vs. placebo 

6 weekly 

enemas 

38 FMT 

37 Placebo 

Active UC 
defined as a Mayo Clinic score ≥ 4 

with an endoscopic Mayo 
Clinic score ≥ 1. Concomitant 
treatments for UC, such as 

mesalamine, glucocorticoids, 
immunosuppressive therapy (eg, 

azathioprine), or tumor necrosis factor 
antagonists were 

permitted, provided these had been 
used at a stable dose for at 
least 12 weeks (4 weeks for 
glucocorticoids) and disease 

remained active 
 

Remission: Mayo 

score ≤2 and 

endoscopic May 

score 0 at week 7 

7 weeks 24% (9 patients) 

FMT group vs. 5% 

(2 patients) placebo 

group met the 

primary outcome 

(95% CI 2%-33%) 

No difference in 

adverse effects 

Paramsothy et 

al. 

Lancet 

2017 

Fecal Microbiota 

Transplantation 

vs. placebo 

Colonoscopic 

infusion followed 

by enemas 5 

days per week 

for 8 weeks 

42 FMT 

43 placebo 

Patients had to have clinically and 

endoscopically active ulcerative colitis, 

with a total Mayo score of 4–10. The 

Mayo endoscopy subscore had to be 1 

or greater and physician's global 

assessment subscore 2 or less. Any 

disease extent except proctitis 

confined to the distal 5 cm was 

included. 

 

Steroid-free clinical 

remission with 

endoscopic 

remission or 

response (Mayo 

score ≤2, all 

subscores ≤1, and 

≥1 point reduction 

in endoscopy 

subscore) at week 

8 

8 weeks 27% (11/41 patients) 

FMT vs. 8% (3/41 

patients) achieved 

the primary outcome 

(risk ratio 3.6, 95% 

CI 1.1-11.9; 

P=0.021) 

No difference in 

adverse events 

Rossen et al. 

Gastroenterology 

Fecal Microbiota 

Transplantation 

17 FMT   

20 controls 
(autologous fecal 

Established UC according to the 

Lennard-Jones criteria, a patient-

The composite 
primary end-point 

was clinical 
remission 

12 weeks In the 
intention-to-treat 
analysis, 7 of 23 

patients who 
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2015 microbiota); each 
transplant 

was administered 
via nasoduodenal 
tube at the start 

of the study 
and 3 weeks later 

 

 

reported Simple Clinical 

Colitis Activity Index of 4-11 and stable 

medication, which was continued 

during the study period 

(simple clinical 
colitis activity index 
scores 2) combined 

with 
1-point decrease in 

the Mayo 
endoscopic score 

at week 12 
 

received fecal 
transplants from 
healthy donors 

(30.4%) and 5 of 25 
controls 

(20.0%) achieved 
the primary end-
point (P = 0.51) 

In the per protocol 
analysis, 7 of 17 

patients who 
received fecal 

transplants 
from healthy donors 
(41.2%) and 5 of 20 

controls (25.0%) 
achieved the 

primary end-point (P 
= 0.29) 

 

Bosworth et al. 

IBD 

2016 

Budesonide 

foam 

267 patients 

received 

budesonide foam 

2 mg/25 mL twice 

daily for 2 weeks, 

then once daily 

for 4 weeks, or 

279 who received 

placebo, with or 

without continued 

stable dosing of 

baseline oral 5-

ASAs, in 2 

identically 

Active ulcerative proctitis or 
proctosigmoiditis extending ≥ 5 cm, 
but no further than 40 cm, from the 
anal verge, with a baseline Modified 

Mayo Disease Activity Index (MMDAI) 
score 5-10 inclusive, with subscale 
ratings ≥2 for rectal bleeding and 
endoscopic appearance. (MMDAI 

score is the sum of 4 subscale scores: 
stool frequency, rectal bleeding, 

endoscopic appearance, and 
physician’s global assessment). 

Induction of 

remission (defined 

as Modified Mayo 

Disease Activity 

Index [MMDAI] 

endoscopy 

subscale score ≤1, 

MMDAI rectal 

bleeding subscale 

score 0, and 

improvement or no 

change from 

baseline in MMDAI 

stool frequency 

6 weeks A significantly 

greater percentage 

of patients achieved 

remission with 

budesonide foam 

versus placebo, 

either with (42.2% 

versus 31.8%, 

respectively; P = 

0.03) or without 

(40.0% versus 

14.4%; P < 0.0001) 

baseline 5-ASA use 

at week 6 
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designed, 

randomised, 

double-blind, 

phase 3 studies 

 

subscale score) at 

week 6 

 

 

Naganuma et al. 

JCC 

2016 

Budesonide 

foam 

55 Once daily 

budesonide foam 

56 Twice daily 

budesonide foam 

54 Placebo 

Active, mild-to-moderate distal UC, 

using a Modified Mayo Disease 

Activity Index (MMDAI) score to 

assess disease activity (friability was 

deleted from the definition of an 

endoscopic subscore of 1). Inclusion 

criteria included an endoscopic 

subscore of 2; rectal bleeding 

subscore of 1-2; stool frequency 

subscore 0-2; lesions restricted to the 

segment from the rectum to the 

sigmoid colon; and 12 weeks or longer 

since confirmed diagnosis of UC 

Complete mucosal 

healing 

(endoscopic 

subscore = 0) at 

week 6; clinical 

remission was 

defined as a rectal 

bleeding subscore 

of 0 and an 

endoscopic 

subscore 1 or less, 

and a stool 

frequency subscore 

of 0 or a decrease 

of 1 or more in the 

stool frequency 

subscore from 

baseline 

6 weeks 46.4% in the twice-

daily budesonide 

foam group 

compared with 

23.6% in the once-

daily group (p = 

0.0097), or 5.6% in 

the placebo group (p 

less than 0.0001) 

 

Clinical remission 

and endoscopic 

subscore less than 

or equal to 1 in the 

twice-daily 

budesonide foam 

group were 48.2% 

and 76.8%, 

compared with 

50.9% and 69.1% in 

the once-daily group 

(no difference), or 

20.4% and 46.3% in 

the placebo group (p 

= 0.0029 and p = 
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0.0007), respectively 

Sandborn et al. 

Gastroenterology 

2015 

Budesonide 

foam 

Two identically 

designed, 

randomised, 

double-blind, 

placebo-

controlled trials 

evaluated the 

efficacy of 

budesonide foam 

for induction of 

remission in 546 

patients with mild 

to moderate 

ulcerative 

proctitis or 

ulcerative 

proctosigmoiditis 

who received 

budesonide foam 

2 mg/25 mL twice 

daily for 2 weeks, 

then once daily 

for 4 weeks, or 

placebo 

 

Active ulcerative proctitis or 

proctosigmoiditis extending at least 5 

cm, but no further than 40 cm from the 

anal verge, with mild to moderate 

disease, with a baseline Modified 

Mayo Disease Activity Index score 

between 5 and 10, inclusive, with 

subscale ratings of ≥2 for endoscopic 

appearance and rectal bleeding 

 

The percentage of 

patients achieving 

remission at week 6 

(defined as an 

endoscopy 

subscore ≤1, rectal 

bleeding subscore 

of 0, and 

improvement or no 

change from 

baseline in the stool 

frequency subscore 

of the Mayo score) 

 

6 weeks Remission at week 6 

occurred 

significantly more 

frequently among 

patients receiving 

budesonide foam 

than placebo (Study 

1: 38.3% vs 25.8%; 

P = 0.0324; Study 2: 

44.0% vs 22.4%; P 

< 0.0001) 

 

Sun et al. 

Advances in 

Therapy 

Mesalazine 

modified release 

compared to 

enteric-coated 

129 mesalazine 
modified release 
tablets 800mg 

three-times daily 
for 8 weeks 

Patients with a UCDAI score of 3-8 

and a bloody stool score of 1 or higher 

Decrease in the 

UCDAI score 

calculated as the 

UCDAI score at the 

8 weeks The decreases in 

UCDAI at 8 weeks 

were 2.84 and 2.56 

in the MR and EC 
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2016 mesalazine 

(non-inferiority) 

in Chinese 

patients 

 
128 mesalazine 

enteric-coated 

tablets 800mg 

three-times daily 

for 8 weeks 

time eligibility was 

confirmed minus 

the UCDAI score at 

final evaluation 

groups, respectively, 

with a difference of 

0.27 between 

groups (95% CI – 

0.34, 0.88). 

Remission rates 

were 48.33% 

(58/120) and 

55.65% (69/124), 

and the efficacy 

rates were 63.33% 

(76/120) and 

66.94% (83/124) in 

the MR and EC 

groups, respectively 

(p greater than 

0.05). 

Crispino et al. 

Euro Rev Med 

Pharm Sci 

2015 

Mesalazine 

enema, 

beclomethasone 

dipropionate 

enema and the 

combination in 

patients with 

distal active UC 

120 patients 
mesalazine 

tablets 2.4g/day 
with a 

mesalazine 
enema 4g/day 
(40 patients), 

BDP 3mg/60mL 
daily (40 

patients) or the 
combination with 

the two 
compounds in a 

single 
administration 
(40 patients) 

Mild-to-moderate UC assessed by the 

modified Colitis Activity Index (mild if 

baseline CAI 5-8; moderate if CAI 9-11 

with proven endoscopic activity and 

histological activity) 

Achievement of the 

simultaneous 

clinical, endoscopic 

and histological 

disease remission 

at 8 weeks, defined 

as complete 

remission 

8 weeks Complete remission 

rates were 52%, 

47% and 65% 

respectively with a 

significant reduction 

of CAI in all groups 

(p less than 0.0001) 

Table 1.7 Summary of new studies for management of induction of remission for ulcerative colitis 
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Investigators Intervention Number of patients Inclusion criteria Primary outcome 

measure 

Duration of 

follow-up 

Study findings 

and/or 

conclusions 

Gordon et al. 

J Clin 

Gastroenterol 

2016 

 

similar results 

and study design 

to Lichtenstein 

GR et al Clinical 

trial: once daily 

mesalamine 

granules for 

maintenance of 

remission of UC 

APT 2010 where 

78.9% vs 58.3% 

maintained 

remission at 6 

months, p < 

0.001 

Mesalamine 

granules 1.5g 

once daily 

 

2:1 mesalamine 

granules to 

placebo once 

daily for 6 

months 

257 patients from Russia 
and the United States 

164 patients mesalamine 
granules 

93 patients placebo 

Mild-to-moderate UC in 
remission (revised 

Sutherland Disease 
Activity Index [SDAI] 

rectal bleeding score of 
0 AND a screening 

sigmoidoscopy score of 
≤ 1 for mucosal 

appearance) for ≥ 1 
month, but not for more 
than 12 months; no use 

of steroids or 
immunosuppressive 

agents within 30 days of 
screening 

% of patients in 
remission at 6 months. 

Treatment failure 
defined as (1) revised 
SDAI scores (sum of 4 

subscale scores 
including stool 

frequency, rectal 
bleeding, mucosal 
appearance; and 

physician’s rating of 
disease activity, for a 

maximum total score of 
12) ≥ 1 for rectal 

bleeding and ≥ 2 for 
mucosal appearance; 

(2) UC flare and/or 
initiation of therapy 

previously used for the 
treatment of UC; or (3) 
study discontinuation 

due to lack of efficacy or 
UC-related adverse 

event 

6 months 79.9% of patients 
receiving 

mesalamine 
granules 

maintained 
remission at 6 

months compared 
with 66.7% patients 
receiving placebo (p 

= 0.03) 

Pica et al. 4.8g/day vs. 56 patients received UC diagnosis with 
involvement beyond the 

Maintenance of 
remission, defined as 

12 months Persistent 
remission in 42 



 
       

 

112 

Digestive and 

Liver Disease 

2015 

2.4g/day of oral 

masalazine 

4.8g/day oral mesalazine 

56 patients received 
2.4g/day oral mesalazine 

rectum, history of 
frequent relapses (mean 
of at least 3/year during 

the 3-year period 
preceding enrolment) 

with clinical, endoscopic 
and histological 

remission achieved 
within the 3 months 

preceding study entry 

the absence of 
symptoms and the 

endoscopically 
documented absence of 

the inflammatory 
changes typical of active 

UC 

(75%) patients in 
the group taking 

4.8g/day and in 36 
(64.2%) patients in 

the group taking 
2.4g/day (P = 0.3); 

the higher dose was 
more effective for 

maintain remission 
in patients under 40 
years of age and in 

those with 
extensive disease 

Lichtenstein et al. 

APT 

2012 

Mesalazine 

granules 

(switching) 

Data from two 
independent multicenter, 
randomised, double-blind, 

placebo-con- trolled, 6-
month trials evaluating 

patients with UC in 
remission were combined 

for analysis of a 
subpopulation of patients 
who switched from other 

5-ASA formulations to 
mesalazine granules (MG) 

1.5 g (322 patients) or 
placebo (165 patients) 
upon randomisation 

Mild-to-moderate UC in 
remission (rectal 

bleeding score of 0, 
mucosal appearance of 
0-1) for ≥ 1 month and ≤ 
12 months, a history of 
≥ 1 flare with symptoms 

within the past 1-12 
months requiring 

intervention, no steroids 
of immunosuppressive 
agents within 30 days 

prior to screening 

The percentage of 
patients who remained 
relapse-free at Month 6 

or end of treatment; 
relapse was defined as 
a Sutherland Disease 
Activity Index (SDAI) 

rectal bleeding score ≥ 1 
and mucosal 

appearance score ≥ 2, a 
UC flare or medication 
used to treat a UC flare 

 

6 months The percentage of 
patients who 

remained relapse-
free after 6 months 

was significantly 
higher with MG than 
placebo (78.3% vs. 
58.8%, P < 0.001) 

 

Kane et al. 

IBD 

2012 

MMX 

Mesalamine 

 

(Open-label 

study) 

290 patients with 

quiescent UC (no rectal 

bleeding; 0-1 bowel 

movements more than 

normal per day) were 

enrolled directly into a 12-

month maintenance phase 

of the study during which 

Confirmed diagnosis of 

UC with active or 

quiescent disease 

(symptom scores of 0 

for rectal bleeding and 

bowel movements) with 

no use of steroids of 

immunosuppressants 

Clinical recurrence at 

month 6, defined as 4 or 

more bowel movements 

per day above the 

patient’s normal 

frequency and which 

were associated with 

urgency or abdominal 

6 months Of the 290 patients 

enrolled, 208 

entered the 

maintenance 

phase; 152 directly 

and 56 via the 

acute phase. 

Following 6 and 12 
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they received MMX 

mesalamine 2.4 g/day 

given once daily 

 

within 6 weeks prior to 

baseline 

pain or rectal bleeding 

with at least 7 

consecutive days of 

symptoms 

 

months of 

treatment, 76.5% 

and 64.4% of 

evaluable patients, 

respectively, were 

recurrence-free 

 

D’Haens et al. 

Am J 

Gastroenterol 

2012 

MMX 

Mesalamine 

A multicenter, 
randomised, double-blind, 

6-month, active-control 
trial was conducted to 

assess the 
non-inferiority of once-

daily MMX mesalamine 

2.4 g / day compared with 

twice-daily delayed-

release 

mesalamine at a total 

daily dose of 1.6 g / day  

 

826 patients were 

randomised to treatment 

(415 in the 

MMX mesalamine group 

and 411 in the delayed-

release mesalamine 

group), received at least 

one dose of study 

UC in remission for at 
least 30 days on a 

stable dose of 
mesalamine (≤ 
2.4g/day) or the 

equivalent dose of 
sulfasalazine (≤ 6.2 

g/day), with an 
endoscopy core of ≤1. 

All patients 
were to have had 

experienced at least one 

acute flare of UC 

(defined as a 

documented episode of 

increased bowel 

frequency 

with rectal bleeding for 

which UC therapy was 

intensified) in 

the past 12 months, with 

at least two acute flares 

Maintenance of 

endoscopic remission at 

month 6 in the per-

protocol (PP) 

Population (endoscopic 
remission was defined 

as a modified 
UC-DAI endoscopy 

subscore of ≤ 1 point) 

 

 

6 months The primary 

objective (non-

inferiority) was met. 

At month 6, 83.7 

and 77.8 % of 

patients receiving 

MMX mesalamine 

in the PP and 

intent-to-treat 

(ITT) populations, 

respectively, had 

maintained 

endoscopic 

remission 

compared with 81.5 

% (PP) 

and 76.9 % (ITT) of 

patients receiving 

delayed-release 

mesalamine (95 % 

CI for 
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medication and 

were included in the ITT 

populations. A total of 679 

patients (343 in the MMX 

mesalamine group and 

336 in the 

delayed-release 

mesalamine group) were 

included in the PP 

population 

 

in their medical 

history.  

 

difference: – 3.9 %, 

8.1 % (PP); – 5.0 

%, 6.9 % (ITT)) 

 

Sun et al. 

Advances in 

Therapy 

2016 

Mesalazine 

modified release 

compared to 

enteric-coated 

mesalazine 

(non-inferiority) 

in Chinese 

patients 

126 mesalazine modified 
release tablets 800mg 
three-times daily for 48 

weeks 
 

125 mesalazine enteric-
coated tablets 800mg 

three-times daily for 48 
weeks 

Patients with UC in the 
remission phase 

determined by a UCDAI 
score of 0-2 and bloody 

stool score of 0 

The rate of non-

emergence of bloody 

stool (emergency of 

blood stool was defined 

as having a bloody stool 

score of 1 or higher) 

48 weeks The rates of non-

emergence of 

bloody stool were 

82.99% (95% CI 

73.53-92.45%) and 

73.30% (95% CI 

64.04-82.56%) in 

the MR and EC 

groups, 

respectively, with a 

9.69% difference 

(CI -1.15-20.53%) 

with no significant 

difference in the 

period of non-

emergence of 

bloody stool and the 

period of non-
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recurrence of UC 

between the two 

groups (p greater 

than 0.05) 

Zakko et al. 

Postgrad Med 

2016 

Mesalamine 

granules once 

daily 

Pooled analysis of 2 
identical phase 3 studies 

comparing once daily 
mesalamine granules 

1.5g/day (373 patients) or 
placebo (189 patients) 

Patients with UC in 
remission (rectal 

bleeding score of 0 and 
a mucosal appearance 

score of ≤1 for 1-12 
months, with a history of 

1 or more flares with 
symptoms in the past 1-

12 months before 
screening that required 

intervention 

% of patients remaining 

relapse-free at 6 months 

compared to placebo 

Relapse defined as 

revised Sutherland 

Disease Activity Index 

(SDAI) rectal bleeding 

score greater than or 

equal to 1 and mucosal 

appearance score 

greater than or equal to 

2, UC flare, or UC-

related adverse event 

6 months 79.4% patients 

using MG were 

relapse-free at 6 

months compared 

with 62.4% placebo 

(p less than 0.001) 

 

Table 1.8. Summary of new studies for management of maintenance of remission for ulcerative colitis 

 

 



 

Figure 1.1 Consort diagram illustrating published studies and abstracts included in 

the systematic review. 
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Figure 1.2. Algorithm for the self-management of mild-to-moderate proctitis.  
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Figure 1.3. Algorithm for the self-management of left-sided and extensive mild-to-

moderate UC. 

 

 

 

 



 
       

 

119 

 

EHealth technologies in Inflammatory Bowel Disease 

 

The following literature review was conducted to provide an overview of the clinical 

problem of IBD and to discuss the impact of eHealth technologies on patient-

reported outcomes and conventional clinical indices. It explores the effectiveness, 

cost-effectiveness and feasibility of using eHealth technologies to facilitate the self-

management of individuals with IBD. It also aims to identify the necessary 

requirements to design, evaluate and implement a sustainable and usable eHealth 

tool for IBD care. 
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ABSTRACT 

 

Background and Aims: Electronic-health technologies (eHealth) such as web-

based interventions, virtual clinics, smart-phone applications and telemedicine are 

being used to manage patients with inflammatory bowel disease (IBD). We aimed to: 

1) evaluate the impact of eHealth technologies on conventional clinical indices and 

patient-reported outcome measures (PROs) in IBD; 2) assess the effectiveness, 

cost-effectiveness and feasibility of using eHealth technologies to facilitate the self-

management of individuals with IBD, and; 3) provide recommendations for their 

design and optimal use for patient care.  

Methods: Relevant publications were identified via a literature search and 17 

publications were selected based on predefined quality parameters.  

Results: Six randomised controlled trials and nine observational studies utilising 

eHealth technologies in IBD were identified. Compared to standard outpatient-led 

care, eHealth technologies have led to improvements in: relapse duration [(n=1) 18 

days vs. 77 days, p < 0.001]; disease activity (n=2); short-term medication 

adherence (n=3); quality of life (n=4); IBD knowledge (n=2); healthcare costs (n=4); 

the number of acute visits to the outpatient clinic due to IBD symptoms (n=1), and; 

facilitate the remote management of up to 20% of an IBD cohort (n = 2). 

Methodological shortcomings of eHealth studies include heterogeneity of outcome 

measures, lack of clinician/patient input, lack of validation against conventional 

clinical indices and PROs and limited cost-benefit analyses.  
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Conclusions: EHealth technologies have the potential to promote self-management 

and reduce the impact of the growing burden of IBD on health-care resource 

utilisation. A theoretical framework should be applied to the development, 

implementation and evaluation of eHealth interventions.  
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INTRODUCTION 

 

Inflammatory bowel diseases (IBD) including Crohn’s disease (CD) and Ulcerative 

Colitis (UC) are chronic inflammatory disorders of the gastrointestinal tract that are 

associated with significant morbidity and mortality.98,99 IBD is characterised by 

intermittent flares of disease activity requiring invasive medical investigations, 

adjustments in medication, frequent outpatient clinic visits, hospitalisations and 

surgeries.100 IBD is also associated with an increased prevalence of psychological 

morbidity and adversely affects quality of life (QoL), societal interaction and 

functioning.3,88  

 

The increasing incidence of IBD over the past decade has resulted in increased 

demands on limited health care resources and longer specialist outpatient waiting 

lists 22,88,252. The burden of IBD on the health care system is likely to increase based 

on the evidence that: 1) the incidence of IBD is increasing worldwide, and; 2) these 

chronic illnesses require increasingly more complex integrated models of health care 

1,13,253.  

 

Traditional approaches to the management of IBD care based on treating symptoms 

alone and managing “flare-ups” of disease has not changed the natural history of 

disease 16,254. A more “proactive” rather than “reactive” approach to disease 

management is required2. Engaging patients in their self-care using novel 
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approaches such as participatory health care models may facilitate a more 

“proactive” approach to management. Further, patient-oriented participatory health 

care models may also be likely to be more successful in targeting several key drivers 

of active disease such as medication non-adherence and smoking 255,256.  

 

Electronic-health technologies represent a vehicle to facilitate participatory medicine, 

a movement in which networked patients move from being merely passengers to 

responsible drivers of their health 87,257-260. ‘EHealth’ has consequently been defined 

as ‘health services and information delivered or enhanced through the Internet and 

related-technologies’, ‘characterising not only a technical development, but also a 

state-of-mind, a way of thinking, an attitude, and a commitment for networked, global 

thinking, to improve health care by using information and communication 

technology.’261  

 

The principle underlying the remote management of patients via eHealth is the 

incorporation of a component of patient self-management whereby patients share 

information about their state of health with a program or health care team, on the 

basis of which patients are provided management recommendations 88. Patients can 

adjust their therapy based on pre-determined algorithms or seek medical 

assessments. Self-management has been shown to improve symptoms, 

psychological wellbeing and health care utilisation 115. EHealth technologies 

therefore have the potential to facilitate patient engagement, greater monitoring of 

disease activity, and enable earlier intervention than traditional outpatient based 
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models of care. However, the application of eHealth technologies to the IBD setting 

has been relatively limited 94,95,262-265.    

 

The peak incidence of IBD is in the second to fourth decade of life22. Due to the 

relatively young age of onset the majority of patients with IBD are likely to be familiar 

with eHealth technologies. Moreover the internet is now widely available in the 

developed world266. Patients are now increasingly using the internet to access health 

web sites and physician web pages 267-269 270. In a study by Panes et al. 84% of 

patients (n = 172) expressed an interest in having access to an IBD-specific support 

website overseen by their gastroenterologist, and 65% were prepared to pay for the 

additional service 271. Young patients’ inclination to utilise eHealth technologies in 

their day-to-day lives for non-health related purposes together with the fact that they 

are widely accessible therefore makes the use of such technologies a potentially 

practical resource to support IBD management.  

 

This systematic review summarises the current literature on eHealth use in patients 

with IBD and focuses on web-based interventions, smart phone apps, telemedicine, 

virtual clinics and social media. This primary objective of the review was to evaluate 

the impact of eHealth technologies on conventional clinical indices and patient-

reported outcome measures in IBD. The secondary objectives were to assess the 

effectiveness, cost-effectiveness and feasibility of using eHealth technologies to 

facilitate the self-management of individuals with IBD, and provide recommendations 

for their design and optimal use for patient care.  
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METHODS 

Search strategy for identification of studies 

A structured electronic search of the literature in October 2015 was conducted 

according to the Preferred Reporting Items for Systematic Reviews and Meta-

Analysis (PRISMA) guidelines using Medline (EBSCOhost) (1950-2015), EMBASE, 

and the Cochrane Controlled Trials Register (CENTRAL) to identify articles on the 

use of eHealth in IBD. Any trial or report using eHealth technologies and recruiting 

adult patients with IBD were eligible. Abstracts from international conferences 

(Digestive Diseases Week, European Crohn’s and Colitis Organisation congress and 

United European Gastroenterology Week) from 2000-2015 (where applicable) were 

also reviewed. Internet publications were searched using the Google search engine 

(http://www.google.com). All search strategies used the terms ‘eHealth,’ ‘mHealth,’ 

‘telemedicine,’ ‘self-care,’ ‘self-administration,’ ‘patient education,’ ‘internet,’ ‘social 

media,’ ‘virtual clinics,’ ‘remote consultation,’ ‘telenursing,’ ‘inflammatory bowel 

disease’ alone or in combination as free-text and MeSH headings. All abstracts were 

screened independently and the relevant reports, abstracts and publications were 

identified (Figure 1.4). Additional publications were identified via a manual review of 

the reference list of identified studies and review articles.  

 

Criteria for study inclusion 

Given the rapidly evolving nature of eHealth technologies and considering that few 

controlled trials have evaluated eHealth interventions, this review assessed any 

eHealth intervention in IBD (including web-based management, telemedicine, mobile 
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telephone apps, virtual clinics, email use, and social media) from a broad range of 

study designs and included reports of eHealth use in abstracts from international 

conferences. Those reports without a component of self-management were also 

included to evaluate the breadth of eHealth technologies currently used in IBD. 

Reports of development of an eHealth technology without a dedicated study were 

also included in this review. The main outcome measures evaluated in the review 

were: disease activity, quality of life, medication adherence, work productivity, cost-

efficacy, depression, anxiety and IBD knowledge. The search was limited to clinical 

studies on adolescent or adult participants. No restrictions were applied with regard 

to language of publication. 

 

Data collection 

Two reviewers (BDJ and PDC) independently identified studies for eligibility where 

outcome data was extracted and any discrepancy between the two reviewers was 

resolved by discussion in order to reach a consensus.   

 

Quality assessment 

Randomised controlled trials (RCTs) were assessed for risk of bias using the 

following characteristics described in the Cochrane handbook 120: method used to 

generate the randomisation schedule; method used to conceal treatment allocation; 

implementation of blinding of outcome assessment; completeness of follow-up, and; 

conduct of an intention-to-treat analysis. Observational studies were similarly 

assessed using the Effective Public Health Practice Project quality assessment tool 
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for quantitative studies 121. Each parameter of trial quality has been graded as low 

risk of bias, high risk of bias, or unclear risk of bias with an overall assessment of 

each trial agreed upon by the reviewers (BDJ and PDC). 

 

Thematic analysis 

Studies were subsequently categorised into major types of eHealth technology used. 

Studies in each category were then summarised in terms of their reporting of factors 

connected with impacts on clinical indices, patient-reported outcomes, effectiveness, 

cost-effectiveness and feasibility for self-management.   
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RESULTS 

 

Study selection 

A total of 695 articles were identified by the electronic search strategy (Figure 1.4). 

After exact duplications were removed and titles and abstracts were screened, 112 

articles remained. Of these, 86 were excluded for the following reasons: 1) non-

eHealth interventions; 2) non-IBD studies; 3) non-clinical studies; 4) non-adult or 

adolescent studies and 5) feasibility study of a now published trial, resulting in 17 

reports of eHealth use in IBD. A meta-analysis was not undertaken due to 

methodological differences between the studies, particularly with respect to types of 

design (not all studies were RCTs), interventions, populations studied, and outcomes 

measured. Critical appraisal was conducted based on gastroenterology-specific 

recommendations adapted from Knowles et al. 272. 

 

Study characteristics 

Study characteristics are documented in Tables 1.10 and 1.11. EHealth technologies 

in IBD have been evaluated in RCTs, cohort studies and case series. These studies 

have included self-described web-based interventions, telemedicine, virtual clinics, 

smartphone applications, e-mental health interventions, email use and the 

application of social media. There has been a significant time delay between the 

introduction of eHealth technologies and the evidence supporting their use in IBD 

(Figure 1.5). Of the 17 reports, five were web-based interventions, three were virtual 

clinics and three used telemedicine. The majority of the studies were implemented in 
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hospital settings with UC patients. Of the 17 reports of eHealth interventions in IBD, 

the duration of interventions ranged from six weeks to 12 months. Three eHealth 

interventions were compared with standard care. In addition to the 17 reports Calvert 

et al. has developed a web-based management system for IBD patients, called ‘My 

IBD Portal’ in Manchester with the aim of supporting patients’ in self-management of 

their IBD 273. Although the latter self-management, web-based system has been 

implemented and is currently being used in routine clinical practice, outcome data 

related to this web-based intervention are yet to be reported hence were not 

analysed in this review. A separate study evaluating tele-pathology for the diagnosis 

of dysplasia in chronic ulcerative colitis by Odze et al. has also been omitted from 

this review as it did not focus on conventional clinical indices nor patient-reported 

outcomes 274. Carlsen et al. are currently undertaking a web-based eHealth 

intervention in adolescent and pediatric patients; however, the latter study is yet to 

be completed and published hence was not analysed in this review (NCT01860651). 

 

Quality assessment of eHealth technologies in IBD 

The risk of bias varied among the web-based studies. With the exception of the 

study by Cross et al. four of the five web-based studies were judged to have a low 

risk of bias. Two RCTs studies (Elkjaer et al. and Cross et al.) presented approved 

randomisation procedures and allocation concealment. Cross et al. reported blinding 

of outcome assessors; however, blinding of outcome assessors was not reported on 

in the other web-based studies. All five studies included all participants in analyses 

including those lost to follow-up. Only two of the five studies presented power 

analyses prior to the study commencement; however, the latter study by Cross et al. 
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failed to recruit an adequate sample size for statistical power and experienced a high 

attrition rate in the web-based group resulting in a high risk of bias. The risk of bias 

was difficult to measure in the small cohort pilot studies. The RCT by Krier et al. 

used a randomisation procedure; however, allocation concealment was not 

discussed nor was blinding of outcome assessment. There was no attrition and 

therefore an intention-to-treat analysis was not required. Hence the RCT by Krier et 

al. was considered to be at low risk of bias. McCormick et al. randomised and 

concealed participations prior to study commencement; however, the randomisation 

process was not detailed, indicating a possibility of bias in randomisation. Blinding of 

outcome assessors did not occur during analysis. A large attrition rate occurred 

(14/20, 70%) in the intervention group due to the researchers being unable to 

contact the participants. An intention-to-treat analysis was not performed suggesting 

a high risk of bias. 

 

WEB-BASED INTERVENTIONS IN IBD 

Impact of Web-based management in IBD on Clinical Indices of Disease 

Activity 

The impact of a web-based intervention on disease activity has been explored in two 

RCTs and two cohort studies in the IBD setting. In 2010 Elkjaer and colleagues 

conducted the largest RCT to date using web-based management in IBD 263. Three 

hundred and thirty-three patients (233 patients in Denmark and 100 patients in 

Ireland) with ‘stable’ mild-to-moderate UC, treated with aminosalicylates (5-ASAs), 

were randomised to either ‘Constant care,’ a web-based management program, or a 
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standard care control group which was also compared to 106 patients in a historical 

cohort group. Eighty-eight percent of the web group patients found the eHealth 

intervention feasible (the primary end-point) and preferred the eHealth approach to 

conventional care (OR 1.6). No significant difference in disease activity, a secondary 

outcome of the study, based on the Simple Clinical Colitis Activity Index (SCCAI) 

was found between the web-based group and the control group at 12 months (OR 

2.74, p = non-significant). Moreover there was no significant difference in the relapse 

frequency, hospitalisation, surgery or adverse events between the two groups. 

However, there was a decrease in the duration of relapse via the traffic light-guided 

management system (18 days in the Danish web arm versus 77 days in the Danish 

control group (p < 0.001)).  

 

In contrast to the study by Elkjaer et al., a single centre study from Baltimore 

randomised 47 patients with UC, stratified by disease activity, to web-based 

management using UC-HAT (Home Telemanagement in Patients with UC) or 

standard care comprised of active controls who were provided with educational fact 

sheets and individualised written action plans. Although no significant difference was 

found between the web-based intervention and standard outpatient based care, after 

adjustment for baseline QoL, disease activity (using the Seo Index score) at 12 

months in the web-based intervention arm did decrease from baseline compared to 

the standard care arm [(11.9 ± 6.6 points (p = 0.08) compared to 1.2 ± 6.0 (p = 

0.84)]. In contrast to the two controlled trials undertaken, a cohort study of 95 

patients with mild-to-moderate UC on melsalazine undertaken by Pedersen et al. 

was able to demonstrate a significant reduction in the mean SCCAI over a 3-month 
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period from 4.6 at week 0 to 1.6 at week 12 (p < 0.001) 265. A separate cohort study 

by the same authors, which followed 27 patients with CD on infliximab (IFX) using 

web-based management found no difference in disease activity based on 

inflammatory burden (using the Harvey Bradshaw Index [HBI] and fecal calprotectin 

(FC]) between baseline and end of follow-up (mean 2.4 vs. 2.2, p = 0.4) 264.  

 

McCombie et al. recently performed a RCT in 199 (CD n = 137; UC n = 54; IBD-

unclassified (IBD-U) (n = 8) patients which compared a web-based psychological 

intervention designed to improve stress management and coping skills with standard 

out-patient based care 275. No significant difference in disease activity (measured 

using the SCCAI and HBI), a secondary outcome of the trial, was found between the 

intervention group and the standard care group when comparing baseline scores 

with 12 weeks after the intervention. The nature of the web-based interventions, 

study designs, primary and secondary outcome measures have varied been each of 

these studies making it difficult to compare the effectiveness of web-based 

intervention between studies. Nonetheless taken together these studies suggest that 

web-based management may reduce the duration of relapse; however, the impact of 

web-based management on disease activity appears modest and most likely to be of 

benefit to patients with mild-to-moderate UC.  
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Impact of web-based management in IBD on patient-reported outcomes  

 

Patient-reported outcome measures (PROs) are validated surveys that quantify 

patient-reported qualitative data and reflect a patient’s state of well-being and/or their 

ability to function 276-278. PROs that have been evaluated in IBD web-based 

interventions include QoL, work productivity, depression and anxiety.  

 

Web-based management and quality of life 

Health-related quality of life (HRQoL) is a global measure of the patient’s 

perceptions, illness experience, and functional status, which incorporates social, 

cultural, psychological, and disease-related factors and has become an integral part 

of patient care 279. Quality of life has been the focus of PROs measured in eHealth 

interventions and has been the only PRO for which eHealth interventions have 

consistently demonstrated a benefit 262,263. Elkjaer et al. measured the impact of 

Constant care on QoL using a modified short version of the IBD questionnaire (s-

IBDQ) in conjunction with the SF-36 and found a significant improvement in disease 

specific QoL (p = 0.04) in the Danish intervention group only, but not in the Irish 

intervention group. Cross et al. measured the impact of UC-HAT on disease specific 

QoL using the IBD questionnaire (IBDQ) and found that although the intention-to-

treat analyses did not demonstrate improved disease-specific QoL compared to the 

control group, after adjustment for baseline disease knowledge, an improvement in 

QoL at 12 months compared to baseline scores was found between the groups (p = 

0.04). In their UC cohort study Pedersen et al. (2014) found a significant 
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improvement in QoL using both the s-IBDQ (mean 47 at baseline vs. mean 58 at 

week 12, p < 0.001) and SF-12 (physical health summary measure mean 226 at 

baseline vs. mean 253, p < 0.01; mental health summary measure mean 218 vs. 

mean 248, p < 0.01). In Pedersen et al.’s study examining a web-based strategy to 

manage CD with infliximab, no change was observed in QoL measured by the s-

IBDQ between baseline and end of follow-up at 12 months. McCombie et al. used a 

self-administered computerised cognitive behavioral therapy in patients with IBD to 

assess HRQoL using the IBDQ 275. There was a 25.7% completion rate in the 

intervention arm (29/113 patients) with an increased QoL (using the IBDQ) 

compared with the standard care arm at 12 weeks (P = 0.01); however, the improved 

HRQoL was not maintained at 6 months. Baseline levels of depression (adjusted OR 

0.29; CI 0.06-1.38); biologic use (adjusted OR 0.15; CI 0.02-1.17); baseline IBDQ 

scores >160 (adjusted OR 2.02; CI 0.77-5.30) and; an absence of corticosteroid use 

(unadjusted OR 4.12; 1.02-16.55) were all factors that predicted dropout. Overall 

these findings suggest that web-based interventions do result in improvements in 

QoL, and therefore morbidity associated with IBD, especially among UC patients 

with mild-to-moderate disease severity. However, cultural biases, baseline levels of 

depression and disease severity may influence the impact of web-based 

interventions on QoL.    

 

Web-based management and work productivity/absenteeism 

The impact of web-based interventions on work productivity has been measured in 

two studies both directly using a validated index of work productivity, the Work 

Productivity and Activity Impairment Index (WPAI) and indirectly via rates of 
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absenteeism and health care utilisation. Although Elkjaer et al. did not directly 

evaluate work productivity they did evaluate the impact of Constant Care on health 

care utilisation and absenteeism and found no significant difference in number of 

days lost through illness and hospital admissions between the two groups; instead a 

significantly reduced number of acute visits to the outpatient clinic due to UC 

symptoms was found (21 in the intervention arm vs. 107 acute visits in the control 

arm; 35 vs 92 routine visits) (p < 0.001). In their CD study, Pedersen et al. (2012) 

assessed work productivity using the WPAI-CD (Work Productivity and Activity 

Impairment for CD) but did not find a change in: time missed from work due to CD; 

impairment due to CD while working, or; overall work impairment due to CD (p = 

0.35; p = 0.96, and; p = 0.47 respectively). Neither McCombie et al., Cross et al. nor 

Pedersen et al. (2014) assessed work productivity or absenteeism in their 

interventions. The data to support the impact of web-based management on work 

productivity is therefore currently equivocal and needs to be further characterised 

given its potential to reduce the need for face-to-face outpatient reviews.  

 

Web-based management and psychological outcome measures  

Despite there being several psychological eHealth intervention studies for 

gastrointestinal disease 272 there have only been two studies which have evaluated 

the efficacy of a web-based psychologically oriented intervention in IBD 280. 

McCormick et al. assessed a six-week web-based psychological intervention on 

coping skills in adolescent females, using reduction in abdominal pain (via the 

Abdominal Pain Index) and other somatic symptoms (using the Child Somatisation 

Inventory) as a composite primary outcome. Parental perceptions were also 
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assessed. No significant differences in abdominal pain nor somatic symptoms were 

found between the 20 patients who underwent web-based treatment over 6 weeks 

compared to the 11 patients who underwent standard wait-list treatment 

commencing at six weeks. The web-based psychological intervention was 

nonetheless associated with significant reductions in somatic symptoms among the 

adolescents from pre- to post-treatment (p=0.009) 280. Moreover the web-based 

treatment reduced parent-reported somatic symptoms (p = 0.021) and was 

associated with a significant improvement in the parent-reported adolescent 

approach to general coping (p = 0.006), pain-specific coping strategies (p=0.005) 

and parental irrational cognitions regarding their daughter’s pain (p = 0.048) 280.  The 

impact of eHealth interventions on psychological processes was also assessed by 

Elkjaer et al. using the Hospital Anxiety and Depression Scale; however, no specific 

psychological intervention was undertaken. The web-based intervention in Constant 

Care was associated with non-significant reductions in anxiety and depression (OR 

1.6) at 12 months follow-up 263. In their web-based psychological intervention 

comparing computer-based cognitive behavioural therapy (CCBT) with standard-

care, McCombie et al. assessed depression and anxiety using the Hospital Anxiety 

and Depression Scale (HADS), stress using the Perceived Stress Scale (PSS) and 

ability to cope using the Brief Coping Operations Preference Enquiry (Brief COPE) 

scale.  Although there was no significant difference in each of these outcome 

measures at 12 weeks following completion of the intervention, at 6 months religion 

(adaptive emotion-focused coping strategy) reduced more in the in the standard-care 

group than in the CCBT group (F = 4.66, p = 0.03). Taken together these data 

indicate that eHealth interventions may not benefit all patients with IBD from a 

psychological view-point, particularly if they have comorbid baseline depression and 
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that patient selection may be an important factor in identifying which patients are 

most likely to benefit from web-based psychological interventions. 

 

Web-based interventions and other PROs 

Fatigue and disability, which are considered important PROs in IBD are yet to be 

assessed in eHealth interventions for IBD 281,282. Although Elkjaer et al. 

demonstrated qualitative improvements in patient empowerment with their web-

based management compared with standard care, a validated measure of patient 

empowerment and engagement such as the patient activation measure was not 

used 283. Further PROs that are required in assessing IBD management within 

eHealth interventions as clinical measures of improvement in disease activity may 

not necessarily correlate with improvements in a patient’s ability to perform daily 

activities 284.  

 

Correlating Patient-Reported Outcomes with Objective Markers of Disease Activity in 

web-based interventions 

The majority of eHealth interventions for IBD rely on patients self-reporting their 

symptoms and mental wellbeing. However, patient-reported outcome measures 

cannot be used exclusively to assess or manage a patient’s disease activity using 

eHealth interventions. Objective markers of disease activity are therefore needed to 

corroborate which PROs are driven by disease activity and which symptoms may be 

functionally or psychologically related. Fecal calprotectin (FC) and routine blood tests 

(ESR, Hemoglobin and albumin) have been the objective markers of inflammatory 



 
       

 

138 

disease activity utilised in eHealth interventions but data regarding the value of blood 

tests (including C-Reactive Protein) in eHealth monitoring have not been reported. In 

their web-based intervention Elkjaer at al. undertook both serial FCs at fixed time-

points and at symptom relapse (characterised by increased stool frequency and/or 

the presence of blood in the stool) and found that in the Danish group 70% of web-

patients versus 78% of control patients had FC levels >50 microgram/kg. In contrast 

in the Irish group 45% percent of web-patients at baseline and 22% of web-based 

patients at 6 months versus 45% of control patients had had FC levels >50 

microgram/kg. Comparison between FC levels at baseline and 12 months was not 

possible due to small numbers. Cross et al. did not report their use of objective 

markers of disease activity. In their web-based study of UC patients Pedersen et al. 

utilised a combination of SCCAI and weekly FC measurement to devise a total 

inflammatory burden score which was used to guide web-based therapy. Remission 

was regarded as total inflammatory burden score of < 2 [as denoted by a combined 

FC cut-off of <100 microgram/g (0 points) together with an SCCAI score of 0-2.] 

Using such a score to step-up 5-ASA dose resulted in an improvement in luminal 

disease activity as measured by FC suggesting that combining SCCAI and FC is a 

feasible approach to guide web-based therapy. A similar approach by Pedersen et 

al. using the HBI and FC to calculate an inflammatory burden index was used in their 

web-based study of CD patients. An FC level of <200 mg/kg was given a score of 0 

and > 200 mg/kg was given a score of 2. No difference in inflammatory burden score 

was found between baseline and end of follow-up suggesting that FC may not be as 

effective in guiding web-based intervention in patients with CD. Taken together these 

results suggest that while FC may correlate with luminal disease activity in UC the 

uptake of FC is variable among patients and that the cut-off level of FC that 
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correlates with true luminal disease activity with PROs in both UC and CD is yet to 

be determined. 

 

Impact of web-based management in IBD on other outcome measures 

Web-based management and medication adherence 

One of the main purported benefits of web-based management is in its potential to 

improve medication adherence rates 285,286. In their randomised controlled trial of 

web-based management Elkjaer et al. measured adherence rates using an 

investigator developed compliance questionnaire (CQ). Although no statistically 

significant difference in adherence rates between the web and control groups was 

observed at 12 month, short-term adherence with acute treatment out to 4 weeks did 

improve significantly in the intervention arm in Elkjaer et al.’s study compared to the 

control arms [(73% versus 42% in Denmark, p = 0.005) (73% versus 29% in Ireland, 

p=0.03)]. It was also noted that at the time of relapse, 100% of web patients in the 

Danish group commenced treatment with high dose 5-ASAs compared to only 10% 

in the control arm (p<0.0001).  Despite the increased adherence with high dose 5-

ASAs in the web-based intervention arm in Denmark, only 15% of patients in the 

intervention arm in Ireland commenced high-dose systemic 5-ASAs compared with 

10% in the control arm. In contrast to Elkjaer et al., Cross and colleagues evaluated 

adherence using The Morisky Medication Adherence Score. 287 No significant 

difference was found between the groups in adherence rates at baseline (45% in the 

control group compared to 40% in the UC-HAT group, p = 0.71) compared to at 12 

months (68% in the control group compared to 44% in the UC-HAT group, p = 0.10). 
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Pedersen et al.’s mesalazine study (2014) reported that of 95 patients, 82 (86%) 

were adherent to 5-ASA therapy [according to the Medical Adherence Rate Scale 

(MARS) and a visual analog scale (VAS) using the web, with a statistically significant 

difference in adherence by VAS and MARS at baseline compared to at 12 weeks 

(VAS median 88 (range 10-100) at baseline vs. median 100 (range 60-100) at 12 

weeks, p < 0.001; MARS median 23 (range 5-25) at baseline vs median 24 (range 

15-25) at 12 weeks, p < 0.001).  Although adherence to drug administration of 

infliximab was not directly measured by Pedersen et al. adherence to their web-

based program was observed in 86% of CD patients. McCombie et al. did not 

measure medication adherence; however, adherence to the psychological based 

intervention was measured indirectly via an analysis of attrition rates.  Although the 

rates of adherence have been inconsistent between studies, it seems that web 

therapy can help to improve adherence to therapy in an acute flare of disease where 

patients are regularly reminded via an eHealth intervention of the need to take 5-

ASA medication. However, there may be web literacy, cultural and behavioral 

differences between patients that influence adherence rates.  

 

Web-based management and IBD knowledge  

Patient knowledge and understanding about IBD is thought to play a key role in a 

patient’s ability to be an active participant in his or her own management. The impact 

of web-based management on patient knowledge about IBD has been assessed 

using a validated questionnaire, CC-KNOW 288. In the study by Elkjaer et al. patient 

knowledge improved significantly in the web-based management arm with 40% 

improvement in Denmark (p < 0.05) and 30% improvement in Ireland (p > 0.05) 
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compared with the control arm. Cross et al. only examined IBD knowledge using the 

CC-KNOW at baseline. There was no difference between the web-based 

management group and the control group (p = 0.83). Assessment of UC-HAT literacy 

prior to study commencement took 30-40 minutes and was reported in a previous 

study by Cross et al. 289. Pedersen et al. (2012) demonstrated a significant 

improvement in IBD knowledge in patients on IFX using Constant Care over the 

course of the study period using CC-KNOW (17 at baseline vs 23 at week 52, p< 

0.001). However, neither Pedersen et al. in their mesalazine study nor McCombie et 

al. in their web-based psychological intervention study measured IBD knowledge. 

Although not evaluated in all studies these data in combination indicate that IBD 

knowledge may improve following a web-based intervention. 

 

Web-based management and healthcare costs 

Inflammatory bowel disease is associated with high direct costs due to its chronic, 

relapsing and remitting disease course 290-293. The cost-effectiveness of web-based 

management has been evaluated in two studies to date. Elkjaer et al.’s web-based 

management system resulted in a cost saving of 189 euro/patient/year. Similarly 

Pedersen and colleagues found a significantly lower cost of web-administered IFX 

treatment per patient (11.502 EUR) compared with IFX treatment administered in the 

outpatient clinic (12.062 EUR) (p = 0.001). Web-based management has the 

potential to significantly reduce direct costs when replacing web-based interventions 

with standard outpatient care.  
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Uptake rates in the web-based interventions 

The method used to invite patients to participate in web-based interventions has 

varied among studies. Elkjaer et al. who used letter-based invitations reported that 

50% of 485 invited patients did not respond to letter invitations to participate in the 

study. One hundred and thirteen patients from 167 eligible patients refused to 

participate in the Cross et al. study after invitation by letter or during a clinic review. 

The reason for refusal was not specified. Pedersen et al. telephoned eligible UC 

patients and were able to recruit 95 patients from 120 eligible patients for the 

mesalazine study using telephone-based invitations. In Pedersen’s Infliximab for CD 

study 27 patient were eligible and all were invited and enrolled in the study; however, 

the invitation method was not specified. The recruitment method employed by 

McCombie et al. involved direct invitation of adult IBD patients attending 

gastroenterology outpatient clinics and invitation of patients identified via an IBD 

database. Reminders to participate in the study were then sent by email, text 

message, letter and telephone call. Of the 589 patients were assessed for eligibility, 

227 were excluded due to time constraints, a lack of reply to mail and other 

unspecified reasons. A further 131 patients were ineligible for the study as per the 

inclusion and exclusion criteria resulting in randomisation of 231 patients. Patient 

engagement strategies were not described in any of the web-based intervention 

studies. Of the methods used to invite patients to participate in web-based 

intervention studies a more personal invitation via direct face-to-face contact or a 

phone call to participate in the study seems to entice more patients to participate and 

uptake web interventions compared with letter-based invitations. 
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Attrition rates in the web-based interventions 

Attrition is a phenomenon that has been observed frequently in web-based 

management strategies and has the potential to reduce the effectiveness of the 

intervention 294. Attrition rates have varied across the web-based interventions trialed 

in IBD. In the Danish arm of the Elkjaer et al. study, 89/117 (76%) patients 

randomised to the web intervention and 97/116 (84%) patients randomised to the 

control arm completed the study where as in the Irish arm of the study 40/ 52 (77%) 

patients in the web-based group and 38 of 48 (79%) in the control group completed 

the study. The 20% attrition rate was due to failure to attend the baseline visit (n = 

18), change in diagnosis (n = 6), failure to meet the inclusion criteria after 

randomisation due to immunomodulator commencement (n = 9), change in location 

(n = 9) and refusal to participate (n = 6). Sample size calculations and expected 

attrition rates were not provided in the study by Elkjaer et al., hence it was difficult to 

appreciate to what extent the investigators allowed for the 20% attrition rate.  

 

In the study by Cross et al., of the 47 patients randomised in the study to web-based 

management and controls only one of the 22 patients in the control arm discontinued 

the study. Three patients in each group withdrew from the study after the baseline 

visit.  Compared with the anticipated 10% attrition rate, a higher attrition rate of 44% 

(11 from 25) in the intervention arm was observed with 8 patients discontinuing the 

intervention during the study period, possibly impacting on their results. Four 

participants were withdrawn by the research team because they were non-adherent 

with the weekly self-testing (administration of questionnaires regarding disease 

activity), two participants withdrew due to a change of mind of participating in the 
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study, one participant withdrew due to moving abroad and one participant developed 

a comorbidity during the study and was therefore withdrawn. The requirement for 

weekly self-testing and home installation may have contributed to this high attrition 

rate.  

 

In Pedersen et al.’s study investigating web-based management in infliximab treated 

patients four of 27 were excluded from analysis due to non-adherence with the web 

program, planning or pregnancy and urgent surgery. Seventeen of 23 patients 

completed the 12-month follow-up and the remaining 6 patients completed at least 

26-weeks of follow-up on the web portal. In Pedersen et al.’s mesalazine study, 86% 

(82 of 95) of patients completed the three months of web-guided therapy with 12 

patients non-compliant to web-guided therapy and one patient becoming pregnant 

during the study.  

 

Of the 131 patients randomised to the psychological intervention in the RCT by 

McCombie et al. 113 completed the baseline questionnaires in the intervention arm 

compared with 86 participants in the standard care arm. Only 65/113 (57.5%) 

patients in the intervention arm and 78/86 (90.7%) patients in the standard care arm 

answered the primary outcome questionnaire at 12 weeks with a greater number of 

patients in the intervention arm dropping out of the study in the first 12 weeks 

compared to patients in the standard care arm (42.5% vs 9.3%, p = 0.048). Fifty-

three participants (46.9%) in the intervention arm and 66 participants (76.7%) in the 

standard care arm completed the primary outcome questionnaire at 6 months. The 
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high attrition rate in the intervention arm was attributed to the lack of direct contact 

with a therapist as has been demonstrated in previous on-line CBT studies 295,296. 

Overall attrition in web-based intervention studies appears to be a significant issue 

with a number of contributing factors including non-compliance or refusal to use the 

web-based management program, change in disease activity, IBD subtype and 

patients’ location and a lack of direct contact in some studies with the health-care 

provider.  

 

VIRTUAL CLINICS IN IBD 

Virtual clinics (VC) refer to a planned contact that is generally pre-arranged between 

a HealthCare Professional and a patient for the purposes of clinical consultation, 

advice and treatment planning, in lieu of face-to face contact 297. It may also be 

referred to as a telephone contact, telemedicine, teleconference or videolink and 

may integrate with a web-based patient portal for the uploading of patient information 

and results 297. The contact generally needs to be auditable, for healthcare delivery 

purposes and not administrative purposes 297. Three virtual clinics in IBD have been 

reported 89,298,299. 

 

Impact of virtual clinics in IBD on clinical indices of disease activity 

Whilst evaluation of disease activity has not yet been reported in any of the virtual 

clinics in IBD using conventional clinical indices, it has been evaluated indirectly. In 

particular, Johnson et al. measured the impact of their virtual clinic, IBD-SSHAMP 

(IBD-Supported, Self Help and Management Programme) on disease activity by 
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reporting the numbers of disease flares as an outcome measure 298. After 3 years of 

IBD-SSHAMP, 550 of 2004 IBD patients have been transferred from the outpatient 

clinic to the web-based management portal. Of the 550 patients managed using IBD-

SSHAMP, 43 patients have flared with only 16 patients requiring corticosteroids 

(most of which has been directed by telephone) and none of the patients have 

required hospital admission suggesting that IBD-SSHAMP may be a feasible 

alternative to facilitate disease management in a cohort of stable patients 298.  

 

In contrast to IBD-SSHAMP which integrates its VC with a web-based patient portal 

Hunter and colleagues in Southampton, United Kingdom (UK) have devised a virtual 

clinic VC system for patients with an established diagnosis for >2 years, who have 

been stable for >1 year, who do not have primary sclerosing cholangitis and who are 

willing to give their informed consent to be entered into the VC system. The impact of 

the VC on disease activity using conventional clinical indices has not been as yet 

been assessed; however, screening for “alarm symptoms” such as presence of 

blood in stools, nocturnal symptoms and diarrhea, together with gastrointestinal 

symptoms and need for medications such as steroids is undertaken in order assess 

the feasibility of remote management versus escalation to face-to-face outpatient 

visits. If stable, patients are reviewed face-to-face a minimum of every 4 years in the 

clinic 89. The Southampton IBD service has transferred 20% of their IBD patients 

from their standard outpatient clinic to their VC, thereby increasing the availability of 

clinic space for patients who require face-to-face contact. Whilst the impact of the VC 

system on disease activity remains to be demonstrated it has freed up an estimated 
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400 outpatient clinic appointments over the course of a year for the management of 

patients either who are having a flare or those with complex disease. 

  

Impact of virtual clinics in IBD on patient-reported outcomes  

Evaluation of the impact of virtual clinics on PROs has not yet been formally reported 

in the literature. However, the influence of virtual clinics on patient satisfaction has 

been measured despite its lack of validation as a PRO. In particular IBD-SSHAMP 

has recently been found to improve patient satisfaction, although the extent to which 

the latter has occurred compared with standard outpatient-led care is yet to be 

reported 298. Similarly Hunter et al. found that 90.9% of patients who responded to 

their follow-up questionnaire preferred the VC follow-up to traditional out-patient 

review, with 84.7% and 75.7% either agreeing or strongly agreeing that VC follow-up 

reduced interference with work and social life 89. 

 

Impact of virtual clinics in IBD on other outcome measures 

Although the impact of virtual clinics on adherence has not been assessed there are 

preliminary data to support the preventive care aspects of IBD management and the 

cost-effectiveness of a VC. In particular the Southampton VC provides a more 

structured reliable system for the efficient follow-up of patients on surveillance 

pathways including surveillance endoscopy and ensures that the most up-to-date 

surveillance guidelines are observed 300.  
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Virtual clinics have been demonstrated to be cost-effective. Johnson et al. found that 

their virtual clinic saved an estimated 130,000 pounds per year compared with 

traditional out-patient led management 298. On a personal level Hunter et al. found 

that their VC reduced the economic burden to the individual with 83% of patients 

reporting decreased personal cost of using the VC versus the traditional outpatient 

clinic 89.  

 

The impact of a virtual clinic on improving patient knowledge of their disease has not 

as yet been assessed. Nonetheless an alternative version of a Virtual Clinic which 

seeks to enhance physician knowledge of IBD management via case-based learning 

has been devised by by Lichtenstein and colleagues 299. However, it efficacy in 

improving clinician knowledge and therefore patient management is yet to be 

demonstrated.  

 

Common themes among all the virtual IBD clinics is their requirement for adequate 

integration of computer technology, a well maintained database and IBD nurse 

support. Preliminary data suggest that virtual IBD clinics have the potential to reduce 

the demand on outpatient clinics and thereby save costs as well as improve 

communication between primary and secondary care providers. However, data 

regarding their efficacy has been limited to non-validated, qualitative patient 

questionnaires. Therefore their capacity to improve patient outcomes remains to be 

proven. 
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TELEMEDICINE USE IN IBD 

Telemedicine, a term coined in the 1970s, which literally means “healing at a 

distance” 301, signifies the use of information and communication technologies (ICTs) 

to improve patient outcomes by increasing access to care and medical information. 

The terms Telemedicine and Telehealth can be used interchangeably 302. Given that 

the Tele-IBD study by Cross et al. encompassed a web-based interface it has been 

described in detail in the web-based intervention section. Three other telemedicine 

studies have been undertaken in IBD including one RCT 94,95,303. 

 

Impact of telemedicine in IBD on disease activity 

With the exception of the web-based Telemedicine RCT undertaken by Cross et al 

the impact of telemedicine-directed intervention on disease activity outcomes has not 

yet been reported. Although baseline disease activity was measured by Hommel et 

al. (using the Partial HBI and the Pediatric UC Activity Index) and Krier et al. (using 

the HBI and The Ulcerative Colitis Disease Activity Index) disease activity was not 

used as an outcome measure for either study.  
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Impact of telemedicine in IBD on patient-reported outcomes  

PROs have not been formally evaluated in telemedicine interventions other than the 

web-based Telemedicine RCT undertaken by Cross et al. However, Krier et al. 

compared patient’s experience and satisfaction in 34 IBD patients who were 

randomised to telemedicine or standard care.94. Patient satisfaction with 

telemedicine was rated highly both by the patients and the clinicians using a 

validated Ware Specific Visit questionnaire. Both groups rated the clinic experiences 

highly, with a mean rating of 1.2 ± 0.4 (telemedicine group (TE) 1.2 ± 0.4 vs. 

standard care group (SE) 1.3 ± 0.5, on a 1–5 scale: 1 excellent, 5 poor; p = 0.53). All 

major clinical satisfaction end points were similar between the two groups, including 

indices of attention to patient concerns (TE vs. SE, 1.2 ± 0.4 vs. 1.3 ± 0.7; p = 0.63), 

bedside manner (1.1 ± 0.2 vs. 1.1 ± 0.3; p = 0.83), and perceived skill level of the 

doctor (1.1 ± 0.3 vs. 1.0 ± 0; p = 0.2). The use of Telemedicine in IBD resulted in a 

similar patient experience and satisfaction to standard outpatient-led care. 

 

Impact of telemedicine in IBD on other outcome measures 

Waiting time, appointment duration of the telehealth consultation, medication 

adherence, cost and change of practice have all been evaluated in separate 

Telemedicine studies 94,95,303.  
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Telemedicine and wait time and appointment duration  

Krier et al. compared wait time and appointment duration in telemedicine with 

standard outpatient-led care. No difference in wait time (TE 25 ± 25 minutes vs. SE 

18 ± 14.5 minutes; p = 0.31) or appointment duration (TE 60 ± 14 minutes vs. SE 59 

± 10 minutes; p = 0.81) was identified between the two groups 94.  

 

Telemedicine and medication adherence and cost-effectiveness 

Hommel et al. (2013) evaluated a telehealth pilot and feasibility clinical trial using an 

individually tailored treatment protocol depending on the patient’s disease activity 

score and current medication regimen in nine adolescent patients with IBD. An 

increase in adherence from 62% to 91% for mesalazine but a decreased adherence 

for immunomodulators (6-mercaptopurine/azathiopurine) from 61% to 53% was 

observed after four weekly intervention sessions using the tailored telemedicine 

approach 95. The telehealth pilot study by Hommel et al. was able to achieve a cost 

saving of $100 in mileage and 4 hours of travel time per patient 95.  

 

Telemedicine and change of practice 

A different approach to the use of telemedicine in IBD care was undertaken by 

Regueiro et al. who evaluated the use of telemedicine to facilitate the multi-

disciplinary management of IBD patients across 11 institutions using IBD Live 

(Inflammatory bowel Disease Live Interinstitutional Interdisciplinary Videoconference 

Education) conferences, which hosted up to 73 participants 303. Although participants 
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overall responded positively in relation to whether the teleconference changed 

practice, no other qualitative or quantitative data regarding the efficacy of the 

teleconference in facilitating patient management have been reported.  

 

Although telehealth appears feasible and acceptable to some patients and 

physicians, due to the limited number of studies, their relatively small samples sizes 

and heterogeneous outcomes, robust conclusions cannot be drawn about the 

effectiveness of telemedicine in IBD. 

 

OTHER EHEALTH INTERVENTIONS IN IBD 

Mobile telephone applications in IBD 

The extensive use of smartphones among young adults has raised the possibility 

that smartphone apps may provide a useful adjunct to the monitoring and 

management of patients with IBD. A recent systematic review by Con and De Cruz 

of the content and tools of 26 existing IBD apps (10 Android; 8 on iOS platforms; 

and, 8 on both), found that while fourteen of 26 (53.8%) apps had diary 

functionalities and ten of 26 (38.5%) provided health information about IBD, none of 

the apps offered decision support to facilitate self-management, only five of 26 

(19.2%) had professional medical involvement in their design and only 37.5% 

provided complete coverage of international IBD consensus statements 304. Most 

apps do not offer management advice, but are rather applications for symptom 

logging, dietary reporting, medication reminders and education. These apps may 

empower patients to self-manage their IBD, enable symptom monitoring and improve 
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adherence and knowledge; however, the current available apps are limited by 

professional medical input and lack of coverage of international consensus 

guidelines 304. To date there have been no prospective studies which have 

demonstrated the efficacy of mobile smartphone apps as a tool to facilitate self-

management of IBD.  However, two methods papers have reported on planned 

RCTs using smartphone apps to facilitate self-management 305,306. 

 

Impact of mobile telephone applications in IBD on disease activity  

To date nine mobile IBD applications have been reported to contain a symptom 

logging function; however, none have used validated clinical indices to measure 

disease activity and none have offered decision support 304. Of the two studies that 

are planned to evaluate smart-phone apps for IBD, one study aims to use mobile 

telemedicine with a mobile telephone for patients as a management interface and a 

decision support server and website for study coordinators 305. Cross et al. aims to 

enrol 375 patients to compare disease activity (using the Harvey Bradshaw Index 

and SCCAI), QoL (using IBDQ and SF-36) and healthcare utilisation over 12 months 

in IBD patients who have had a flare of their disease in the previous two years, 

including steroid dependent patients 305. The participants will be randomised to 

standard care or one of two interventions consisting of weekly or every other week 

assessment of subjective disease activity and medication use, stratified by disease 

type and disease activity, and management advice via text message. 
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The utility of smartphone apps in corroborating disease activity using FC an objective 

marker of disease activity has been recently reported by Vinding et al. who 

compared a smart-phone fecal calprotectin kit to an ELISA based FC kit in 221 

patients (115 UC and 106 CD). The smart-phone based kit and ELISA-based kit 

correlated well with a correlation co-efficient of 0.685 with an optimal cut-off at 150 

microgram/gram 307. These preliminary data suggest that mobile applications in IBD 

can be combined with FC to objectively measure disease activity in IBD; however, 

further data are required to determine their utility to support self-management in 

clinical practice.  

 

Impact of mobile telephone applications in IBD on patient-reported outcomes  

Mobile telephone applications have not yet evaluated PROs. However, the two 

planned mobile applications for IBD (Cross et al. and Atreja et al.) will assess PROs 

in the form of QoL. In particular the planned RCT by Atreja et al. aims to determine 

the impact of the HealthPROMISE app in improving a number of quality indicators 

(QoL, quality of care, patient adherence, disease control and resource utilisation) in 

IBD patients compared to a patient education application 306. One hundred and fifty 

patients randomised to the HealthPROMISE app arm will be able to update their 

information and receive disease summary, QoL scores and resource utilisation over 

time, enabling providers to collaborate with the patients in decision-making using a 

unique cloud-based patient-reported outcome tool.  
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Impact of mobile telephone applications in IBD on other outcome measures 

Mobile telephone applications have not yet evaluated health care costs, IBD 

knowledge or patient satisfaction. Although medication tracking is currently available 

in eight mobile IBD applications, medication adherence has not been evaluated or 

reported. Ten existing applications provide health information about IBD; however, 

few of these applications have had medical professional input and none have 

reported outcomes on patient knowledge. Although the future of mobile app 

utilisation in self-management of IBD appears promising further development and 

data are required to support their use as tools to facilitate self-management in clinical 

practice. 

 

Social media in IBD 

Social media in IBD is another eHealth tool that has the potential to promote patient 

engagement, communication and education and may enable providers to better 

recognise patients’ interests. A study on social media in IBD has been conducted by 

The University of California in Los Angeles using a Twitter and Facebook profile 

page 308. The study aimed to describe the strategies and experiences of an IBD 

tertiary referral center to develop a social media presence among patients using 

Twitter and Facebook and its outcomes after 12 months by establishing a Twitter 

and Facebook page for the center. After 15 months there were 2212 twitter followers 

of which 44% were IBD patients, and 469 Facebook ‘likes’ 308. The most popular 

retweeted Twitter topics were risk factors (70%), surgery (63%) and 

complications/symptoms (62%). The most commonly favorite Twitter topics were 
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about sex/fertility (92% liked), value in healthcare (90% liked), and therapies (91% 

liked). The Facebook posts that drew the most commented were posts on diet (2.7 

comments per post, 67% commented on). Photographs were the most ‘liked’ media 

format of postings (7.9 likes per photograph, 90% liked). Social media in Twitter and 

Facebook appear to be valuable tools to enable the IBD community to engage and 

communicate with each other. Although it is acknowledged that the Crohn’s and 

Colitis Foundation of America and Mayo Clinic have YouTube channels for 

individuals to obtain information about IBD and that patients themselves have, and 

continue to utilise social media such as Youtube to post videos, Facebook to setup 

IBD groups/discussion forums, and Twitter to express their everyday feelings and 

thoughts about IBD, there have been no other formalised studies to date evaluating 

the impact of social media on IBD outcomes 309.  

 

Impact of social media in IBD on disease activity  

Disease activity has not been evaluated as an outcome measure in the single study 

of Social media in IBD. User preference in relation to privacy or desire to share 

personal information with their on-line community is likely to influence the extent to 

which social media is likely to influence disease activity management.  

  

Impact of social media in IBD on patient-reported outcomes  

Patient-reported outcome measures have not yet been studied using social media 

although the integration of PROs into Facebook and Twitter would appear to be 

feasible. Further data is required to validate ‘tweets’, ‘re-tweets’ and ‘likes’ as 
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potential PROs which may serve as indicators as to the extent to which patients 

engage with social media.  

 

Impact of social media in IBD on other outcome measures 

Medication adherence, IBD knowledge and patient satisfaction have not been 

formally measured using social media. Although data regarding social media in IBD 

management are currently limited it represents another eHealth medium which has 

the potential to disseminate information regarding IBD. Knowles et al. recently 

concluded that although through these media, patients may develop a sense of 

normality and comfort because they may attract like-minded individuals, social media 

may facilitate misinformation about IBD and its treatment and cause distress. Hence 

the utility of social media needs to be weighed-up against its potential negative 

impacts. Furthermore its potential to facilitate self-management in IBD remains to be 

seen.  

 

Email communication in IBD 

Email communication in IBD has the potential to assist in management of IBD 

patients. Email communication has been studied in a small cohort (n = 74) in Toronto 

310.  
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Impact of Email communication in IBD on disease activity and patient-reported 

outcomes  

The impact of email communication in IBD on disease activity and PROs has not 

been assessed. Further studies are required to assess these outcome measures 

using email as a means of communication for IBD patients. 

 

Impact of email communication in IBD on other outcome measures 

Plener et al. assessed e-mails sent, hours lost from work, distance travelled, 

specialist clinic visits, hours taken per appointment, anxiety scale and patient 

preference in their study on email communication in IBD. Seventy-six percent of 

email-managed IBD patients estimated that they made at least one to two fewer 

visits to the clinic due to email communication 310. A majority (77%) of patients 

reported that email communication reduced stress levels regarding their IBD 

management and 90% preferred a combined model of clinics and email rather than 

clinics alone 310. Email is convenient, free, facilitates physician approval of self-

managed actions and reduces outpatient clinic waiting times but may result in 

misuse of information and privacy concerns exist regarding confidentiality of patient 

information. Patients may also have an expectation that replies occur in a timely 

manner, which may be unrealistic given physician time constraints. Therefore, 

although email communication can be advantageous compared to regular outpatient 

reviews, the optimal use of email as an adjunct to clinical care remains to be 

demonstrated.  
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 DISCUSSION 

This is the first systematic review to evaluate the entire spectrum of eHealth 

interventions used for IBD management 272,311,312. The outcome measures used to 

evaluate eHealth technologies in IBD have been heterogeneous which may reflect 

the dichotomy between what physicians’ prioritise in relation to disease activity and 

medication adherence and what patients prioritise which seems to be convenience 

and quality of life. Despite the heterogeneity of outcome measures, eHealth 

interventions appear promising and have been reported to facilitate the remote 

management of approximately 20% of patients in tertiary referral centers. EHealth 

interventions have produced consistent improvements in quality of life. However, 

data regarding the impact of eHealth interventions on disease activity, medication 

adherence, cost-efficacy, patient engagement and empowerment are either 

conflicting or lacking. Given their complexity, a considered and staged approach to 

the design, review and implementation of eHealth interventions ought to be 

undertaken before they can be recommended as tools to facilitate self-management.  

 

Impact of eHealth interventions on clinical indices 

EHealth interventions may have an impact on disease activity but disease subtype 

and severity appear to be important factors in determining the extent to which 

patients benefit. Disease activity outcomes are limited to web-based interventions 

alone 262-265. The majority of the studies evaluating eHealth interventions have 

included patients with UC as opposed to CD, most likely because the majority of 
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patients with UC have less complex disease that is more amenable to (non-

corticosteroid) induction therapy with aminosalicylates and are less likely to require 

immunosuppressive therapy, thereby limiting the need for physician intervention 20 

313 314,315. Disease severity at study inclusion also plays an important role in the 

feasibility and efficacy of eHealth interventions. A possible contributing factor to the 

negative outcomes in the Cross et al. study was the greater disease severity at 

baseline and higher rates of immunomodulator use in the web-based intervention 

arm compared to the control arm. In contrast, Elkjaer et al. only included patients 

with stable disease and excluded those on immunomodulators or tumor necrosis 

factor (TNF) inhibitors. The efficacy of the web-based intervention in Elkjaer et al.’s 

study in reducing time to relapse suggests that whilst the impact of web-based 

interventions on disease activity may overall be modest, patients with stable, mild-to 

moderate UC who do not require immunomodulators are those most likely to benefit 

from web-based management in relation to their disease activity.  

 

Impact of eHealth interventions on patient-reported outcomes 

PROs have become an integral patient of eHealth technologies and clinical trials as 

they quantify the impact of disease on patients beyond the effect of disease activity 

alone 16,276. QoL is the only PRO that has consistently been demonstrated to 

improve using eHealth web-based interventions.  The impact of web-based 

interventions on QoL may be influenced by cultural biases as demonstrated by the 

differences in outcomes between Danish and Irish patients in the study by Elkjaer et 

al. 263. The extent to which web-based interventions impact on QoL also appears to 

be influenced by disease subtype with improvements to date experienced by patients 
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with UC but not those with CD 264. Baseline QoL scores also appear to influence the 

impact of web-based interventions on disease activity 262. The ability of eHealth 

interventions to improve patients’ QoL appears promising but the impact of eHealth 

interventions on other PROs such as disability and fatigue is unknown and requires 

further evaluation 16.  

  

Relationship between PROs and objective markers of disease 

PROs cannot be used exclusively to assess or manage patients using eHealth 

intervention studies. The ability to distinguish between PROs driven by disease 

activity and those influenced by psychological distress is likely to ensure that drug or 

psychologically based interventions are appropriately targeted to the patient’s needs. 

Correlating PROs with objective markers of luminal disease activity in IBD is 

particularly important given the evidence demonstrating a poor correlation between 

symptoms and endoscopically identifiable disease activity 316. A “treat-to-target” 

strategy using fecal calprotectin 111 as a surrogate marker of luminal disease activity 

in order to maintain tight disease control has therefore been advocated as an optimal 

management approach for IBD. 16. Surrogate biomarkers of inflammation including 

C-Reactive Protein (CRP) and FC have been utilised in the eHealth setting 317,318; 

however, the optimal cut-offs for CRP and FC that can be used to guide web-based 

management are yet to be determined.  
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Cost-efficacy of eHealth interventions in IBD 

EHealth interventions are often portrayed as a method of health-care delivery that 

will reduce costs compared with standard outpatient base management 319. 

However, the actual results of eHealth interventions are somewhat disappointing, 

sometimes increasing costs 320. Health economics data for eHealth interventions in 

IBD are lacking. Although Elkjaer et al. and Johnson et al. have described cost 

savings from Constant care and IBD-SSHAMP respectively, the cost-savings 

described have related to the direct costs and not indirect costs associated with 

implementation, maintenance and quality improvement of the eHealth intervention 

which are considerably large 320. Further work to characterise both the direct and 

indirect costs associated with eHealth interventions is required to appreciate whether 

or not they are cost-effective.    

 

Feasibility of eHealth interventions for self-management     

The reliability of self-reporting of symptoms has been raised as an issue which may 

influence the accuracy with which eHealth solutions are able to facilitate self-

management. The majority of eHealth interventions for IBD rely on patients self-

reporting their symptoms and mental wellbeing. Knowledge about the disease is 

considered to be an important factor in the accuracy of self-reported information with 

greater IBD knowledge correlating with more accurate self-reporting321. PRO 

measures which quantify patient-reported qualitative data may overcome the 

limitations that patient knowledge may have on self-reporting.  
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EHealth interventions and evidence for self-management for a patient with IBD 

EHealth interventions incorporate the principle of self-management. However, none 

of the eHealth intervention in this review have formally evaluated the impact of 

eHealth interventions on self-management using validated indices such as the 

patient-enablement instrument.322 Self-management itself is defined as “the 

individual’s ability to manage the symptoms, treatment physical and psychosocial 

consequences, and lifestyle changes inherent in living with a chronic condition“ 323. 

Patient self-management in chronic disease has been found to promote a sense of 

well-being and therefore has the potential to optimise a person’s ability to live as well 

as possible 324. A positive patient/physician relationship has been shown to be a key 

factor in the success of guided self-management 325,326.Tools that improve patient 

self-management and empowerment are also likely to be supported by funding 

bodies if they can be shown to reduce long-term disability and therefore improve IBD 

quality of care 327. Given self-management can improve symptoms, psychological 

wellbeing and health care utilisation 115, more evidence of patient empowerment, 

engagement and self-care using validated indices with eHealth interventions in IBD 

should be sought to demonstrate improvements in self-management.  

 

The success of an eHealth intervention relies on high adherence and small attrition 

rates294. Adherence to any specified intervention may be related to characteristics of 

the intervention, characteristics of the user, or characteristics of the condition 

addressed by the intervention 328. Characteristics of the intervention that may 

improve adherence include a strong theoretical foundation, perceived personal 

relevance to the user, perceived effectiveness, tailoring, frequency of data entry, 
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persuasive technologies, credibility, social networking, and regular “push factors” 

including human support and/or periodic prompts (e.g. by email or telephone) 328. 

There is no consistent known user characteristic that is associated with greater 

adherence to web-based interventions. Although McCombie et al. found that patients 

with more severe disease and baseline depression appear to do poorly with eHealth 

psychological interventions 275, it is unknown which patients do well with non-

psychological interventions. After their development, the success of an eHealth 

intervention depends on an adequate uptake of users. Elkjaer et al. demonstrated 

that a large proportion of patients were unwilling to participate in eHealth 

interventions, a finding that has been replicated in other chronic diseases where low 

uptake of eHealth interventions has occurred despite considerable implementation 

efforts 329.  It therefore remains to be seen whether eHealth interventions have will 

adequate traction in patients with IBD to be of any practical use to facilitate care.  

 

Models of design for eHealth interventions in IBD 

Despite the efficacy of eHealth interventions in promoting behavioral changes, 

medical knowledge, self-management and improving clinical outcomes, few 

efficacious eHealth interventions are adopted and sustained in real-world settings 

beyond the scope of the research project 330.  This may be due to the fact that many 

eHealth modalities are lacking a framework to enable the intervention to be effective 

as well as functional in the outpatient and inpatient setting. EHealth interventions can 

increase error rates if not well designed and implemented 331. The lack of translation 

of some eHealth interventions into the real-world setting may be due, in part, to the 

use of predominantly explanatory (efficacy) research methods, which do not usually 
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evaluate external validity, and to issues with limited reporting of intervention details 

(cost and contextual factors of implementation) which would allow for replication 

87,332. Further work is needed to determine why some interventions work and others 

do not. There may be certain demographic, psychological, or clinical factors that 

promote or inhibit success. Some behaviors or clinical problems may be more 

amenable to change by computer-based interventions.  

 

The likelihood of adopting an eHealth solution successfully into real-world practice 

may be increased by applying a framework for planning, designing, evaluating, and 

implementing complex interventions 328,333-335. This includes having a strong 

theoretical foundation, developing a proposed mechanism or pathway of action, 

ensuring that the evaluation adequately reflects this proposed pathway, and 

considering implementation from the beginning of the development process 333,334. 

Resolving barriers to implementation and understanding patients’ resistance to 

change will ensure a more successful intervention that is effective, safe, technically 

robust, accessible and usable. Therefore, designing eHealth tools from the ground-

up rather than based on developers’ preconceptions is recommended 334. A phased 

approach should be developed for all interventions, starting with systematic reviews 

to identify the known literature, followed by theoretical work to establish an 

appropriate theoretical foundation. Modeling studies should follow to identify 

potential barriers to implementation and population impact, followed by qualitative 

studies to determine acceptability and feasibility, and concluding with pilot studies to 

optimise both the intervention and the trial parameters. Only when both the 

intervention and the trial parameters have been developed, should researchers 
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proceed to a RCT to establish the effectiveness of the intervention. Both Cross et al. 

and Elkjaer et al. were able to demonstrate sequential phases in the development of 

their respective interventions. Evaluating performance at each of these phases is 

critical to the overall success of the intervention 336 and to ensure that these systems 

are safe, beneficial, and not a waste of scant resources 337. The present systematic 

review confirms that theoretically informed eHealth interventions are more likely to 

be effective than those without a theoretical foundation. 

 

A framework that integrates robust, clinical care models with emerging participatory 

care models may help refine the design, development and implementation of future 

eHealth strategies and thereby overcome some of the issues that have been raised 

in this systematic review. A participatory health model of care should be informed by 

participatory design of the technologies employed by the eHealth solution 338. 

Patients should be involved in all stages of the design process to ensure that the 

participatory health care model remains patient-centered, engaging and help mitigate 

the risk associated with attrition257. Participatory medicine principles therefore 

represent a good fit with participatory design approaches to technologies in health 

338. The collaboration on patients’ health between patient and physician which 

underpins a participatory model of care should also involve a patient-physician 

partnership in the design and implementation of the eHealth intervention. Ultimately 

the eHealth intervention should have a positive impact on two axes, the interaction 

between the patient and the eHealth interface and interaction between patient and 

physician.  
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CONCLUSIONS 

EHealth interventions present unique opportunities to enhance chronic disease 

prevention and IBD management by increasing accessibility of the intervention and 

tailoring information and management to patients’ needs. However, many eHealth 

interventions are lacking robust research data to prove their effectiveness and 

implementation in the IBD setting. Current gaps in the evidence for eHealth in IBD 

include a restriction of studies to mild-to-moderate disease activity and inconsistent 

improvement in disease activity. Methodological shortcomings include heterogeneity 

of outcome measures, lack of clinician and patient input, lack of validation against 

conventional clinical indices and relatively limited cost-benefit analyses. Robust 

outcome data are required to understand which modalities are most effective and 

which patients are most likely to benefit from eHealth technologies. The application 

of a framework for development, evaluation, and implementation of complex 

interventions, together with a greater use of theory could improve the efficacy and 

implementation of eHealth interventions. Extensive population-based clinical testing 

is then warranted to ensure that they not only function in clinical management but 

are also useful tools that help enhance the experience of IBD patients as they 

participate in their self-management.  

 



Table 1.9. Summary of eHealth web-based interventions for patients with IBD  

 

Investigators Intervention IBD type Study 

Design 

Number 

of 

patients 

Control Outcome 

Measures  

Duration of 

follow-up 

Study Findings 

and/or 

Conclusions 

McCombie et al. 

(New Zealand) 

 IBD, 2015 

Web-based 

Psychological 

intervention 

UC and CD RCT 231 

patients 

Treatment as 

usual 

Primary 

IBD-Health Related 

QoL 

 

Secondary 

Generic QoL 

Depression and 

Anxiety 

Stress 

Social functioning 

Neuroticism 

Coping strategies 

12 weeks 

(intervention) 

 

6 months 

(question-

naires) 

Improved QoL at 12 

weeks only 

F = 6.38  

p =  0.01 

 

 

At week 12, SF-12 

mental score improved 

F = 5.00 

p = 0.03 

 

At 6 months, reduction 
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Disease activity 

using HBI and 

SCCAI 

in religion (adaptive 

emotion-focused 

coping strategy) 

F = 4.66 

p = 0.03 

Pedersen et al. 

(Denmark) 

IBD, 2014 

Web-guided 

mesalazine 

therapy 

Mild-

moderate 

UC 

 

Cohort 

Study 

95 patients N/A Primary 

Efficacy of 

mesalazine 

treatment in 

inducing deep 

remission  

Adherence to 

therapy 

 

Secondary 

QoL 

Patient satisfaction 

3 months Reduction in disease 

activity from 4.6 to 1.6 

(total inflammatory 

burden score)  

p < 0.001  

Improved adherence 

p < 0.001 

 

 

QoL improvement  

p < 0.001 

All patients were 

satisfied with the 
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intervention 

Pedersen et al. 

(Denmark) 

APT, 2012 

Web-based 

intervention for 

infliximab 

infusion timing 

CD 

(Infliximab) 

Cohort 

study 

27 patients N/A Assessment of 

efficacy and safety 

Inflammatory 

burden 

QoL 

Cost 

Adherence to web 

program 

Antibodies to 

infliximab 

12 months Efficacious and safe  

No change in disease 

activity (inflammatory 

burden 2.4 baseline, 

2.2 at 52 weeks, p = 

0.4) 

No change in QoL 

Cost saving of 699 

EUR per patient 

86% adherence to 

web program 

No difference in 

antibodies to infliximab 

between baseline and 

end of study 
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Cross et al. 

(USA) 

IBD, 2012 

Home 

telemanagement 

system 

UC  

(using UC-

HAT) 

RCT 47 patients  Best available 

care 

Primary 

Disease activity 

Adherence 

QoL 

12 months No change in disease 

activity but reduction 

in disease activity by 

11.9 (Seo index) from 

baseline (p = 0.08) 

after adjustment for 

QoL  

No change in 

medication adherence 

Improved QoL  

p = 0.04 

Elkjaer et al. 

(Denmark & 

Ireland) 

Gut, 2010 

Web-based 

intervention 

(Constant Care) 

Mild-

moderate 

UC 

RCT 333 

patients 

randomise

d 1:1 

Standard care Primary 

Feasibility 

 

 

 

Secondary 

Patient compliance 

12 months 88% feasibility 

compared to 

conventional care (OR 

1.6)  

 

Improved compliance 

with treatment only at 

4 weeks (73% vs 42%, 

p = 0.005 Denmark; 

73% vs 29%, p = 0.03 
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Disease outcomes 

QoL 

Knowledge 

Costs 

Safety 

Ireland)  

No change in disease 

activity (OR 2.74, non-

significant) 

Longer time to relapse 

(88 days in Danish 

web arm vs 77 days in 

Danish controls, p < 

0.001) 

Improved QoL in 

Danish group only (p = 

0.04) 

Improved knowledge 

(30-40% 

improvement) 

Cost saving 189 

EUR/patient/year 

Safe intervention 
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McCormick et al. 

(USA) 

IBD, 2010 

Web-based 

intervention 

UC and CD 

adolescent 

females 

RCT 24 patients Standard 

outpatient care 

Coping skills 

Abdominal pain 

Somatic symptoms 

6 weeks No change in 

abdominal pain 

Reduction of somatic 

symptoms from pre- 

treatment to post- 

treatment (p = 0.009) 

Improved adaptive 

coping skills 
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Table 1.10. Summary of eHealth telehealth, virtual clinics, smartphone apps and other non-web-based interventions for patients with IBD 

 

Investigators Intervention IBD type Study 

Design 

Number 

of 

patients 

Control Outcome 

Measures  

Duration of 

follow-up 

Study Findings 

and/or 

Conclusions 

Vinding et al. 

(Denmark) 

IBD, 2015 

Smartphone app 

+ fecal 

calprotectin kit 

UC and CD RCT 221 

patients 

ELISA-based 

fecal 

calprotectin kit 

Fecal calprotectin 

score 

6 months Smartphone FC kit 

correlated well with 

the ELISA FC kit 

correlation coefficient 

0.685 

Atreja et al.  

(USA) 

JMIR, 2015 

Smartphone app 

 

UC and CD RCT 300 

intended 

patients 

Education 

application 

Primary 

Number of quality 

indicators met 

including eHealth 

literacy and patient 

engagement 

 

24 months N/A 
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Secondary 

QoL 

Quality of care 

Patient adherence 

Disease control 

Resource utilisation 

(emergency visits, 

hospitalisations) 

Cross et al. 

(USA) 

 Contemporary 

Clinical Trials, 

2015 

Telemedicine  

using mobile  

phone texts to 

communicate 

with patients 

UC and CD RCT 375 

intended 

patients 

Standard 

outpatient care 

Primary 

QoL 

Disease activity 

 

Secondary 

Health care 

utilisations 

Patient knowledge 

12 months N/A 
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Social constraint 

Self-efficacy 

Locus of control 

General QoL 

Client satisfaction 

Regueiro et al. 

(USA)  

IBD, 2014 

Telehealth using 

video-link to 

communicate 

between centers 

UC and CD Case 

series 

11 US 

centers 

N/A The degree to which 

the conference 

changed practice 

5 years Successful multi-

disciplinary 

communication that 

has changed practice 

Lichtenstein and 

Rubin  

(USA) 

Not published, 

2014 

Virtual clinic 

using an online 

portal for clinician 

data entry and 

education 

For IBD 

clinicians 

N/A N/A N/A N/A Not specified N/A 
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Choi et al. 

(USA) 

ECCO Abstract, 

2014 

Twitter account 

and Facebook 

page 

Available to 

anyone with 

or without 

IBD 

N/A N/A N/A Re-tweets 

Facebook ‘likes’ 

Facebook posts 

15 months Twitter and Facebook 

are valuable tools for 

the IBD community  

 

Plener et al. 

339 

Can JJGH, 2014 

Email use for 

patients and 

clinicians 

UC and CD Case 

series 

137 

patients 

N/A Emails sent 

Hours lost from 

work 

Distance travelled 

Specialist clinic 

visits 

Hours taken per 

appointment 

Anxiety scale 

Patient preference 

6 months 90% of patients prefer 

a combined model of 

care with email 

communication and 

clinic attendance 

Johnson et al. 

(United Kingdom)  

Virtual clinic  

(patient portal 

with traffic-light 

feedback 

Stable IBD Case 

series 

Not 

specified 

N/A Costs 

Patient satisfaction 

Not specified Cost saving of 

130,000 pounds per 

year 
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Gut, 2013 management; 

staff contact 

patients 1-2 

times per year to 

assist online 

management) 

Satisfied patients 

Hommel et al. 

(USA)  

EJGH, 2013 

Telehealth (using 

video-link to 

review patients) 

UC and CD Case 

series 

9 patients N/A Feasibility 

Medication non-

adherence 

Costs 

Not specified Feasible 

↑ adherence for 5-ASA 

from 62% to 91% 

Time consuming 

Saves $100 in mileage 

+ 4 hours of travel 

time per patient 

Hunter et al.  

(United Kingdom) 

Postgrad Med J, 

2012 

Virtual clinic 

(using annual 

blood tests and 

questionnaires; 

patients are only 

reviewed in 

person if they 

meet specific 

Stable IBD Case 

series 

Not 

specified 

N/A Clinic attendance Not specified Reduced clinic 

attendance (20% of 

patients transferred to 

the virtual clinic) 
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criteria) 

Krier et al. 

(USA)  

AJG, 2011 

Telehealth  

(using video-link 

to review 

patients) 

UC and CD RCT 34 patients Standard 

outpatient 

encounter 

Patient satisfaction 

Wait time 

Throughput 

9 months High level of patient 

satisfaction 

No difference in wait 

time (25 telehealth vs 

18 standard care, p = 

0.31) or appointment 

duration (60 telehealth 

vs 59 standard care, p 

= 0.81) 
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Figure 1.4 PRISMA flowchart illustrating published studies or abstracts included in the systematic review. 
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Figure 1.5. Timeline for the evidence supporting the use of eHealth technologies in IBD. 
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Overall study hypotheses 
______________________________________________________________________________________________________________ 

 

That an optimal model for IBD care incorporates a component of self-management, 

includes risk stratification for psychological distress and disease activity and utilises 

standardised clinical pathways to maintain quality of care. 

 

 

 

 

 

 

Overall study aims and objectives 
______________________________________________________________________________________________________________ 

 

The aim of this thesis is to minimise variation in clinical care based on the best available 

evidence and thereby optimise IBD outpatient care. 
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Outcomes and significance 
______________________________________________________________________________________________________________ 

 

The work presented in this thesis, in particular, the evaluation study, will be the first IBD 

study to prospectively:  

1. Employ an integrated eHealth model of care to optimally manage disease 

activity, psychological distress and chronic disease aspects of care. 

2. Evaluate eHealth directed standardised clinical pathways to maintain quality 

assurance. 

3. Incorporate clinical risk stratification to tailor therapy. 

Further potential benefits from the use of the DST include: 

1. Correlation between disease activity and psychological management and 

objective markers of disease 

2. Triage of face-to-face outpatient services to patients who most require it. 

3. Improved access to IBD specialist care via distance management 

4. Engagement and empowerment of patients in relation to self-management of 

their IBD 

5. Enhanced communication between patients and their clinicians via shared 

decision-making.  
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Scope of work presented in this thesis 
______________________________________________________________________________________________________________ 

 

This thesis comprises clinical studies which focus on the current state of IBD care at a 

tertiary centre in Melbourne, Australia, followed by the design and development of a 

decision support tool to optimise quality of care in IBD in Australia. The thesis 

encompasses: 

(i) Discussion of a colloquium between key stakeholders regarding the need and 

design of an eHealth tool to improve quality of care in IBD 

(ii) Retrospective studies to objectively quantify the current quality of care practised 

in IBD outpatient clinics  

(iii) A cross-sectional study to assess the relationship between disease activity and 

patient report outcomes 

(iv) A prospective evaluation study using a decision support tool to improve the 

quality of care in patients with mild-to-moderate UC  
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Chapter 2 

Defining the clinical problem – Variation in care 
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Planning the development of the eHealth intervention incorporated three parts.  

Part 1 included a) a retrospective study to explore the magnitude of the problem; b) a 

cost-analysis study to document the cost associated with existing IBD care; and, c) 

conducting a colloquium to explore patients’ and clinicians’ perspectives on the 

development of an eHealth tool for IBD. 

Part 2 included a cross-sectional study to explore areas for improvement in IBD care. 

Part 3 included a prospective interventional study using a decision support tool to 

minimise variation in care and improve outcomes. 
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Defining the clinical problem – Variation in care 

______________________________________________________________________________________________________________ 

This chapter explores the current quality of care in IBD by assessing adherence to 

international and Australian guidelines. Examining the extent to which evidence-based 

medicine is practised in an IBD outpatient clinic allowed identification of the target areas 

that are lacking in care. The results of this study was used as a historical cohort for 

comparison in the final study evaluating the decision support tool (beta testing). 

 

Paper 1: Clinicians’ adherence to international guidelines in the 

clinical care of adults with inflammatory bowel disease 
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Chapter 3 

Defining the clinical problem – The cost implications of 

reactive crisis-driven care 
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Defining the clinical problem – The cost implications 

of reactive crisis-driven care  

______________________________________________________________________________________________________________ 

This chapter explored the cost of current IBD care, stratified by disease activity, so that 

the magnitude of the difference of cost between active and inactive care could be 

quantified. The factors associated with increased healthcare costs were identified to 

highlight the possible targets of care that can be cost-reduced.  

Paper 2: Health care costs associated with Australian tertiary 

inflammatory bowel disease care 
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Chapter 4 

Defining the clinical problem – Levels of disease activity and 

psychological distress in an IBD cohort 
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Defining the clinical problem – Levels of disease 

activity and psychological distress in an IBD cohort 

______________________________________________________________________________________________________________ 

Following identification of the problem with IBD care and quantifying the magnitude of 

the variation in care, this chapter aimed to determine the levels of disease activity and 

psychological distress in an IBD cohort by accessing IBD patients cross-sectionally. 

This was done to explore the areas for improvement in IBD care. A follow-up study to 

this accessed patients’ willingness to participate in an eHealth intervention. The result of 

the follow-up study is provided in the appendices. To summarise the follow-up study, 

the study was aimed to 1) evaluate e-health technology use in IBD patients, 2) explore 

patient perspectives on what constitutes an ideal e-health solution to facilitate self-

management, and 3) obtain patient feedback on a proposed online tool as part of a 

technology enabled self-management approach to their IBD care. 

A mixed-methods study using quantitative data a web-based survey and qualitative data 

via a semi-structured focus group was undertaken in English speaking patients with a 

confirmed diagnosis of IBD attending an Australian tertiary hospital adult IBD clinic 

from May to June 2015. IBD patients from Victoria, Australia, attending a patient 

forum conducted by Crohn’s Colitis Australia were invited to participate in  a separate 

voluntary survey to further delineate opinions regarding eHealth tools in IBD. 

Qualitative research methods were used to identify the desired content and features of 

an eHealth tool for meeting and improving quality of care for IBD patients. Participant 

demographics, perspectives on the constituents of an ideal eHealth solution, and 

perspectives on the potential benefits of such solutions were explored using both 

closed questionnaires and forum based discussion. Non-parametric statistical tests 

were used to analyse data. 
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The study concluded that eHealth solutions may help address the increasing pressure 

on outpatient services for IBD. Findings from the questionnaires and forum can be used 

to design a patient portal that is targeted to meet patients’ healthcare needs. Future 

development and testing of eHealth solutions should engage all major stakeholders 

including patients to maximise their uptake and efficacy as tools to facilitate IBD care.  

Involving end users in all stages of eHealth development and collaborating with 

technology experts and the health care system may result in tools that maintain 

engagement, improve integration and automation, and ultimately impact self-

management and health outcomes. 

 

Paper 3: Examination of the relationship between disease activity and 

patient-reported outcome measures in an Inflammatory Bowel 

Disease cohort 
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Chapter 5 

Defining the clinical problem – Key stakeholder perceptions 

on eHealth in IBD 
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Defining the clinical problem – Key stakeholder 

perceptions on eHealth in IBD 

______________________________________________________________________________________________________________ 

The chapter explores IBD key stakeholders’ opinions regarding the purpose of a 

decision support tool in Australia, the patient population that should be targeted for a 

decision support tool and the detailed content of the tool that is required for a usability 

and sustainable tool. 

 

 

Paper 4: Design considerations for an eHealth decision support tool in 

inflammatory bowel disease self-management 

 

 



  218 

 



  219 

 



  220 

 



  221 

 



  222 

 



  223 

 



  224 

 



  225 

 



  226 

 
 

 

 

 

 

 

 

 

 

Chapter 6 

Study Design and Materials and Methods 
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Study Design and Materials and Methods 
 

______________________________________________________________________________________________________________ 

The design of a decision support tool requires a systematic approach to development  a 

using a framework such that described by Coulter et al.340 Accordingly in the previous 

chapter systematic reviews were performed to synthesise the existing evidence on the 

optimal of mild-to moderate UC and eHealth in IBD. The purpose of the study then 

needs to then be defined within the scope of the audience identified. Patients and 

clinicians need to be engaged in the development process and only then can qualitative 

studies be performed. These include alpha testing to determine the usability and 

acceptability of the designed decision support tool and then beta (field) testing to assess 

feasibility of the tool (algorithms). Following successful beta testing, pilot studies can be 

performed to optimise the intervention prior to the commencement of population based 

studies including randomised controlled trials. These defined steps maximise usability 

and sustainability of the tool in the clinical setting.  

 

This chapter contains a detailed description of the study design and the methods as 

approved by the Human Research Ethics Committees involved in the evaluation study 

(beta testing for the DST) outlined in this thesis. Specific details of each study design 

and methods of the retrospective studies and the cross-sectional study are described in 

detail in individual chapters. 
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Synopsis 
 
                                                               SYNOPSIS 

 

 
 

Title An Integrated eHealth Strategy to Optimise Outpatient 
Disease & Psychological Management in Inflammatory 

Bowel Disease  

Investigators Dr Peter De Cruz MB BS FRACP PhD                                      
The Austin Hospital, Department of Gastroenterology and 
Hepatology, 145 Studley Road, Heidelberg, VIC, 3084                
Ph:  +61 3 9496 5353     Fax:  +61 3 9496 3487 

Dr Belinda Jackson MB BS                                                       
The Austin Hospital, Department of Gastroenterology and 
Hepatology, 145 Studley Road, Heidelberg, VIC, 3084                
Ph:  +61 3 9496 5353     Fax:  +61 3 9496 3487 

Study Design An interrupted time series design to assess the 

effectiveness of a decision support tool in improving clinical 

quality indicators.  

Patients with mild-to-moderate ulcerative colitis (UC) will 

complete validated questionnaires on disease activity, 

psychological wellbeing and preventive care on a tablet 

device whilst waiting for an outpatient clinic appointment. 

Clinical algorithms for UC management, psychological 

management and chronic disease management will be 

generated, printed, and supplied to the treating health care 

provider in order to suggest a management plan. The care 

of patients will be compared to standard UC care. 

Health care providers and patients will evaluate their 

experience of using the clinical algorithms for decision 

support. 

Patients from Inflammatory Bowel Disease (IBD) Clinics of 

the Austin Hospital, Victoria, Australia and Mater Hospital, 

Queensland, Australia will be invited to take part.  

Study Centres The Austin Hospital                                             
Department of Gastroenterology and Hepatology           
145 Studley Road, Heidelberg, VIC, 3084                        
Ph:  +61 3 9496 5353     Fax:  +61 3 9496 3487 
 
Mater Hospital, Department of Gastroenterology  
Raymond Terrace, South Brisbane, QLD, 4101                                                                                       
Ph: +61 7 3163 8111 
 

Study Hypothesis 1) That a tablet-based decision-support tool will improve 

the use of process indicators (adherence to guidelines for 

disease management, psychological wellbeing 
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management and preventive care) for adult patients with 

mild-to-moderate UC.  

2) That tablet-based management using a decision support 

algorithm can help stratify patients’ management needs in 

relation to disease activity, psychological wellbeing and 

preventive care. 

3) That patients and health care providers will consider a 

tablet-based management tool useful to facilitate care 

(content, timeliness and display) and encourage shared 

decision-making. 

4) That patients and health care providers will consider a 

tablet-based management tool acceptable to facilitate care 

(communication, trust and confidence) and encourage 

shared decision-making.  

Aims Primary aim: To assess the effectiveness of a decision 

support tool in improving the use of process indicators 

(adherence to guidelines for disease management, 

psychological wellbeing management and preventive care) 

for adult patients with mild-to-moderate UC  

Secondary aims:  

To evaluate whether patient-reported information using 

tablet-based standardised questionnaires and decision 

support algorithms can be used to accurately assess and 

direct the management needs of patients with UC in 

relation to their disease activity, psychological wellbeing 

and preventive care. 

To evaluate patient and health care provider perceptions 

about a tablet-based interface in relation to technological 

usability to facilitate care, management decisions and 

shared decision-making. 

To evaluate patient and health care provider perceptions 

about a tablet-based interface in relation to acceptability as 

tool to facilitate care, management decisions and shared 

decision-making. 

Inclusion Criteria All adult patients aged ≥18 years with mild-to-moderate UC 
attending outpatient clinics at the study centres with the 
capacity to consent and with access to and the ability to 
use a mobile tablet device will be invited to participate. 

Exclusion Criteria Cognitive impairment, pregnancy, recent or planned 
surgery, previous colectomy, ileostomy, biologic use, 
recent change in immunomodulator dose, recent use of 
corticosteroids. 

Number of Planned Approximately 88 patients will be recruited for the study:  

(44 pre-intervention (at Austin and Mater) and 44 post-
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Subjects intervention (at Austin and Mater)) 

Study duration The study will commence in September 2017 and conclude 

in July 2018.  



  231 

 

 
 
Introduction and Study Rationale 
 
This project aims to evaluate whether an eHealth directed participatory model of IBD 

care combining disease and psychological management and preventive care with 

defined therapeutic interventions can be used to minimise variation in care in the 

outpatients setting, from the perspectives of patient experience, clinical quality of care, 

and health service sustainability.  

 
Study Hypothesis 
 
1) That a tablet-based decision-support tool will improve the use of process indicators 

(adherence to guidelines for disease management, psychological wellbeing 

management and preventive care) for adult patients with mild-to-moderate UC 

2) That tablet-based management using a decision support algorithm can help stratify 

patients’ management needs in relation to disease activity, psychological wellbeing and 

preventive care. 

3) That patients and health care providers will consider a tablet-based management tool 

useful to facilitate care (content, timeliness and display) and encourage shared 

decision-making. 

4) That patients and health care providers will consider a tablet-based management tool 

acceptable to facilitate care (communication, trust and confidence) and encourage 

shared decision-making.  
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Study Aims and Objectives 
 
Primary Aim:  

To assess the effectiveness of a decision support tool in improving the use of process 

indicators (adherence to guidelines for disease management, psychological wellbeing 

management and preventive care) for adult patients with mild-to-moderate UC.  

Secondary Aims: 

To evaluate whether patient-reported information using tablet-based standardised 

questionnaires and decision support algorithms can be used to accurately assess and 

direct the management needs of patients with UC in relation to their disease activity, 

psychological wellbeing and preventive care. 

To evaluate patient and health care provider perceptions about a tablet-based interface 

in relation to technological usability to facilitate care, management decisions and shared 

decision-making. 

To evaluate patient and health care provider perceptions about a tablet-based interface 

in relation to acceptability as tool to facilitate care, management decisions and shared 

decision-making. 
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Study Design 
 
Overview  

The purpose of this study is to undertake beta testing to assess acceptability of the DST 

in clinical practice and the effectiveness of the DST in improving quality (process) 

indicators (adherence to international guidelines for disease management, 

psychological wellbeing management and preventive care).  

 

Figure 6.1 Overview of study design 
 
 

Beta testing involves two stages in order to assess the effectiveness of the intervention 

in regards to improving the use of process indicators. A time interrupted series analysis 

(Figure 6.2) will be used to analyse the difference in the use of process indicators 

between standard care and using the DST.  
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Figure 6.2 An example of an interrupted time series illustrating the outcome (process 

indicators) assessed before and after an intervention. 

 

Study procedure 

A. Recruitment of participants 

Two hospitals, The Austin hospital, Melbourne, and Mater hospital, Brisbane, based in 

different geographical areas of Australia (both metropolitan tertiary centre hospitals) 

have been selected to evaluate the DST, in order to increase participant numbers and 

to assess the management practices in two areas of Australia.  

 

Patients 

All patients attending the IBD outpatient clinic at the Austin hospital and at the Mater 

hospital with mild-to-moderate UC (as assessed by a validated disease activity score 

(the Simple Clinical Colitis Activity Index (SCCAI)) will be invited to participate in beta 

testing of the DST. Recruitment for beta testing will commence in September 2017, 

although patients will not be able to participate more than once in each of the two 
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phases of the study. Potential participants will receive a phone call one week prior to 

their clinic appointment to notify them about the study.  On the day of their outpatient 

visit a clinician at the hospital IBD clinic will again inform the participant about the study, 

provide the patient with a patient information and consent form and obtain informed 

consent for participation in the study. The patients using the DST (during phase 2 of the 

study) will be asked for a list of their current medications, to identify their disease 

location and, if available, will be given a copy of their most recent investigations 

including CRP, iron studies, vitamin D, DEXA scan and FC including the date of these 

investigations to encourage shared decision-making.  

Each participant will be given a list of their medications to enter into the DST (in case 

they cannot recall the name of the medication they are taking or the dose). A page of 

recent results will be provided to each participant as 1) the results (iron studies, vitamin 

D level) need to be used to determine chronic disease management using the clinical 

management algorithm, and 2) objective results (CRP and FC) will be required in 

conjunction with patient symptoms as part of standard care to determine the appropriate 

clinical management for each patient. 

Given that the majority of patients with mild-to-moderate UC are reviewed 6-weekly to 

6-monthly, most patients recruited during the study will only participate once. 

Ascertainment bias is not expected to occur as most patients meeting the inclusion 

criteria are expected to participate in the study (based on a previous similar study 

undertaken by the investigators) 341. 

If a participant becomes distressed during the study, an IBD nurse will be available to 

assist with support and management of the distress (as currently occurs during 

standard IBD care). If further support is required, the participant will be referred to a 

psychologist in the hospital and the participants GP will be notified.  
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Clinicians 

All clinicians attending the IBD clinic (including registrars, fellows, gastroenterologists 

and IBD specialist gastroenterologists) at the Austin hospital and the Mater hospital will 

be invited to participate in beta testing of the DST. In order to avoid bias regarding 

clinicians’ usual care practice clinicians will not be given any specific instructions 

regarding the study in the pre-DST control phase of the study. All participating clinicians 

will be briefed on the study design immediately prior to the DST implementation phase 

of the study (see below). The clinicians will complete a consent form prior to 

participation in the study. 

 

B. Evaluation of the decision support tool 

Beta (field) testing will be performed by both patients and clinicians in the clinical 

outpatient setting during which evaluation of the DST will be undertaken. Evaluation of 

the DST in this stage will be undertaken to ensure that it addresses key aspects of the 

Australian health systems performance framework incorporating accessibility, continuity 

of care, effectiveness, efficiency and sustainability, responsiveness and safety 

requirements 342 as well as the IPDAS collaboration Criteria Checklist 343 using the 

usability and acceptability questionnaires.   

Phase 1: Prior to the intervention - the control group  

The first phase of the study involves patients completing a questionnaire regarding the 

use of process indicators (adherence to disease management, psychological wellbeing 

management and preventive care) (see Appendix) following their consultation with their 

clinician (Appendices 3.1). This stage will be completed over at least 6 time-points 

which will occur during a period that may range from 6 weeks to 3 months depending on 

the rate of recruitment until a total of 44 patients have been included in the first phase of 
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the study from the Mater and from Austin Health). All patients who meet the inclusion 

criteria will be invited to participate. The patient group will act as a control group to 

assess the proportion of process indicators that are routinely met during a standard 

outpatient consultation. The clinicians will be blinded to the questions asked of patients 

during this phase. 

 

Phase 2: Using the intervention - the DST  

An overview of the study design for beta testing for the second phase of the study using 

the DST is summarised below. 

 

Figure 6.3 EHealth evaluation study design for Phase 2 using the DST  

 

Phase 2 will commence following recruitment of at least 44 patients in phase 1 of the 

study. There will also be at least 44 patients recruited in Phase 2 of the study. Patients 
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will be provided with an internet-connected electronic tablet to use in the waiting area of 

the IBD clinic while waiting to see their clinician. Patients will complete intake 

questionnaires via an Android application that will take 5 minutes to complete. The 

patient will answer questions on disease activity (using the SCCAI, recently validated for 

online self-administration344), psychological wellbeing (using the Kessler Psychological 

Distress Scale (K10)) and chronic disease management. Participants must complete 

every question, and if any questions are left unanswered, the program will identify the 

questions which remain unanswered in order to prompt completion. 

Data input by the patient into the electronic tablet will be stored initially on the tablet in a 

password-protected encrypted format and subsequently downloaded and stored in a 

password protected encrypted file within the Austin hospital network. Data collected will 

be processed to generate action plans relevant to the patients’ self-management. The 

action plans will be generated from clinical algorithms that have been developed by the 

investigators. These algorithms are based on Australian and International IBD 

guidelines (developed from the European Crohn’s and Colitis Organisation (ECCO) 

2012 and from Therapeutic Guidelines in Gastroenterology 2016). The action plan will 

be visible to the patient on the tablet and on a printout that will be available to the 

patient at the completion of the tablet application.  

Using the algorithms shown in Figures 6.4 and 6.5, the DST program will calculate a 

score using the validated K10 for psychological distress and the Simple Clinical Colitis 

Activity Index (SCCAI) for disease activity. Based on these scores, the DST will 

determine feedback for low, moderate, or severe disease activity and low, moderate, or 

severe psychological distress. The psychology department at the participating hospitals 

have been informed of the study and a psychologist will be available to review patients 

when required (see Figure 6.5). 
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The web-based interface will utilise a traffic light system for patients to score the 

severity of their disease activity and psychological distress whereby “red” indicates 

highly active disease activity or severe psychological distress, “yellow” moderately 

active disease or mild-moderate psychological distress and “green” quiescent disease 

or “good” psychological health.  

Feedback in the form of a suggested management plan will also be produced for 

preventive care (Figure 6.6). The action plans generated will be based on standardised 

clinical care pathways. 

After the patient receives the visual feedback while waiting in the clinic, the 

management advice in paper format will be handed to the patient to provide to the 

clinician. The tablet-generated management recommendations will be automatically 

printed to a local printer at the conclusion of the DST program. The most recent 

investigation results available at the time of the study will be documented in paper 

format by the study investigators and will also be provided to the patient. It will be at the 

discretion of the clinician whether or not to follow the suggested management plan. If 

the clinician elects not to follow the DST generated recommendations they must 

document the reason for the variation in their treatment recommendation.  

The clinician’s practice in phase 2 of the study is expected to be at variance with the 

printed guidelines (as demonstrated by a recent retrospective study 66). Variance occurs 

in inflammatory bowel disease management, usually due to omission of information 

rather then error in the management that is provided.   

The patient will be informed that the print-out is merely a suggested management 

plan and may not apply to them (depending on medication intolerances, co-

morbidities etc.) as each patient’s management needs to be individualised, as 
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occurs with current standard of care. Therefore deviation away from the 

suggested management plan may occur and is expected in some patients. 

The clinician will document any changes to the suggested management plan on the 

print-out. The print-out will then be scanned to the medical records of the participating 

hospital. In the event of an omission or variation in care that is identified by the study 

investigators as having the potential to put the patient at risk, the study investigators will 

notify the clinician providing the care to the patient. The management practice will be 

discussed with the clinician and if required, the clinician involved in the management will 

be given the option to contact the patient to discuss the reason for the changes to care. 

Such an approach should address any medico-legal implications associated with the 

identification of significant variation in care.   

All patient data will be de-identified, encrypted, and stored within a password-protected 

and encrypted file within the Austin Hospital network, for data analysis purposes. Data 

will be stored in sequential tabular form that can be imported into Excel. Each 

participant’s dataset will be added to the larger dataset sequentially. Date and time of 

data collection for each participant will also be recorded. The online databank 

containing the responses to the questions and pathology results will be accessible to 

the project investigators to monitor patient responses to questionnaires. 

 

C. Assessment of outcome measures  

Primary outcome – improvement in process indicators 

The control group (standard care) and the group of patients using the DST will complete 

a questionnaire following their patient review regarding the use of quality indicators. 

This will be completed in the waiting room of the IBD outpatient clinic. The percentage 

of applicable questions asked by the clinicians and subsequently discussed or managed 
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will be compared with the outcomes following the use of the DST using an interrupted 

time series analysis to evaluate the impact of the DST as quality improvement 

intervention 345-347. Interrupted times-series analysis will enable the investigators to 

quantify the impact of the intervention at the systems level and will allow the 

investigators to determine both changes in mean values as well as the slopes before 

and after intervention. Appropriate steps will also be taken to account for any temporal 

correlation in the data. 

The effectiveness of the intervention will be determined by a 30% improvement 

(absolute increase) in the process indicators using the DST compared to standard care. 

Based on clinical experience thirty percent is thought to be a reasonable increase in 

process indicator usage in this setting. At least six time points (weekly intervals) will be 

used prior to and following the introduction of the intervention (the DST). 

Thirteen specific ECCO guidelines regarding UC management (see Appendix) will be 

used as process indicators (use of evidence-based care) to assess and compare usage 

between the control group and the patients and clinicians using the DST. The 

percentage of clinical reviews using each process indicator at each time point will be 

documented. Each patient will complete these questions following their patient 

encounter (including those patients in the control group) (with the assistance of a 

research nurse).  

Clinician use of process indicators will also be assessed. Two assessors (BJ and PDC) 

will review the data relating to management decisions from clinical records from the IBD 

treating physician. The assessment will involve determining whether the data recorded 

corresponds to evidence-based recommendations from ECCO guidelines. 

Gastroenterologists’ comments regarding patients’ disease activity, psychological 

wellbeing and preventive health care will also be documented. Any variations in practice 

in relation to the guidelines will be documented and confirmed with the other assessor. 
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If there is disagreement between the two assessors, a third assessor will review the 

management plan. This will be performed to ensure that clinicians’ responses regarding 

their management of patients corresponds with their clinical practice during the study. 

An IBD nurse will be present with the patient when the questionnaires are being filled in 

to ensure that all questions are completed and to answer any questions from the patient 

to clarify the questions.  

 

Secondary outcomes – usability of the DST, acceptability of the DST, shared decision-

making using the DST 

1. To assess usability, all patients using the DST will complete a validated systems 

usability scale, specifically relating to the DST (Appendices 3.3). The content, 

timeliness and the display of the DST will all be assessed. 

2. To assess acceptability, patients will complete an investigator-designed 

questionnaire (Appendices 3.4) following each patient review. The investigator-

designed questionnaire have been designed according to Agarwal et al. and 

Stoyanov et al.’s recommendations for reporting health interventions 348,349. 

Appropriateness of the intervention, contextual adaptability, effectiveness, 

efficiency, user satisfaction and barriers to using the intervention have all been 

included in the acceptability questionnaire 350,351. 

3. To assess shared decision-making, all patients (controls and patients using the 

DST) will complete a questionnaire about shared decision-making (Appendices 

3.2).  
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Collaborators 

SK, a clinical psychologist, was involved in the concept of the study and has approved 

the study design. KG, a health informatics expert, has assisted with the development of 

the DST including alpha testing of the DST and has approved the study design. DL is a 

PhD supervisor for BJ (along with PDC) and has been overseeing the design of the 

study. AE is a statistician and will assist with analysis of the interrupted time series. No 

contact with participants will be made by any of the aforementioned investigators.  
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Algorithms used in the decision support tool 

 

 

 

Figure 6.4 Clinical algorithms of traffic light sided action plan for ulcerative colitis  
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Figure 6.5 Psychological distress algorithm of traffic light sided action plan 

 

 

 

Figure 6.6 Chronic disease management algorithm 
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Study Endpoints 

Primary Outcomes 

Improvement (absolute increase) in the use of process indicators relating to disease 

management, psychological wellbeing management and preventive care for IBD. 

 

Secondary Outcomes 

1. Usability of an eHealth intervention for mild-to-moderate UC in the outpatient setting 

(using the System Usability Scale and the investigator-designed questionnaire) 

2. Acceptability (using the investigator-designed questionnaire) 

a) Clinician acceptance of an eHealth intervention for mild-to-moderate UC in the 

outpatient setting  

b) Patient acceptance of an eHealth intervention for mild-to-moderate UC in the 

outpatient setting  

3. Shared decision-making using a decision support tool  
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Clinical outcomes and significance 

This will be the first prospective study in IBD to:  

1. Employ an integrated e-Health model of care to optimally manage disease 

activity, psychological distress and chronic disease aspects of care. 

2. Evaluate eHealth directed standardised clinical pathways to maintain quality 

assurance. 

3. Incorporate clinical risk stratification to tailor therapy. 

Further potential benefits include: 

1. Correlation between disease activity and psychological management and 

objective markers of disease 

2. Triage of face-to-face outpatient services to patients who most require it. 

3. Improved access to IBD specialist care via distance management 

4. Validation of on-line tools for assessment and management of disease activity 

and psychological distress. 

5. Engagement and empowerment of patients in relation to self-management of 

their IBD 

6. Enhanced communication between patients and their clinicians  
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Study Population 

Inclusion criteria 

- 18 years or older with mild-to-moderate UC (based on SCCAI)  

- Confirmed IBD for at least 2 years 

- Willing to use an eHealth tool in the outpatient setting  

- Able to speak and understand English 

Note: All IBD clinicians attending the IBD clinic will be invited to participate in the study 

 

Exclusion criteria 

- Individuals whose primary language is not English (the protocol, consent form and 

questionnaires will only be available in English as the majority of patients attending 

the IBD clinics speak English as their primary language). 

- Children and/or young people (ie. <18 years) (These patients may have an inability 

to give informed consent) 

- People with a cognitive impairment, an intellectual disability or a mental illness 

(these patients may have an inability to give informed consent) 

- Indeterminate colitis or Crohn’s Disease 

- Pregnancy (pregnant participants require an examination at every contact and 

cannot be managed via a web-based portal). 

- Currently awaiting surgery for an IBD-related bowel resection (these patients require 

an examination at every contact and cannot be managed via a tablet program) or 

surgery within the previous 12 months 

- Colectomy, colostomy or ileostomy  

- Severe inflammatory bowel disease (SCCAI > 15) at baseline 

- Drug (narcotic) dependence or substance abuse 
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- Commencement or change in dose of an immunomodulator (azathioprine, 6-

mercaptopurine or methotrexate) within the preceding 6 months 

- Currently being treated with a biologic agent (These patients require face-to-face 

review six monthly for Medicare purposes) 

- Use of corticosteroids within the preceding 3 months 

- Active comorbidity (for example, ankylosing spondylitis, rheumatoid arthritis or 

psoriasis requiring corticosteroids or disease modifying agents or a biologic agent, 

chronic lung disease, significant cardiac disease, significant psychiatric diagnoses 

such as psychosis or autism) 
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Number of subjects 

Calculation is based on: alpha value = 0.05 (2-sided); power = 80%; expected rate of 

the primary outcome (30% improvement in compliance with guidelines post DST 

intervention) compared with a baseline level of compliance with guidelines of 20% pre-

DST intervention. These expected rates are based on a retrospective analysis 

undertaken at the Austin Hospital 352 where overall compliance with ECCO guidelines 

was 20% 66. Based on clinical judgement we anticipate that the DST will result in a 30% 

improvement in compliance as the DST-intervention is likely to improve engagement of 

both patients and clinicians and provide a visual list of the process indicators that are 

being investigated. For a 30% increase in compliance from a baseline of 20%, 44 

subjects at each stage pre- and post- DST intervention (total 88) are required.  

An interim analysis will be undertaken following the baseline pre-DST data collection. In 

the event that there is any variability in the baseline level of compliance with guidelines 

captured during the pre-DST period compared with the retrospective analysis previously 

undertaken 352 we will revise the sample size calculations and duration of the study 

accordingly.  

Subject numbers are also based on the anticipated numbers of patients with mild-to-

moderate UC attending both the Austin and Mater IBD clinics over a three to six-month 

evaluation period (at least 6 weeks prior to DST implementation and at least 6 weeks 

post DST implementation). Based on previous eHealth studies that have allowed for 

multiple hypothesis testing 265,353 we anticipate that there will be approximately 44 

patients in the pre-DST phase and 44 patients in the post DST intervention phase of the 

study.  As many patients as possible will be recruited within the study period. This is 

estimated to be 88 patients in total with 44 patients distributed across the control and 

intervention phases of the study respectively.  
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Evaluation criteria 

Clinical and psychological scoring systems 

All clinical and psychological scoring systems will be calculated using an online scoring 

system. The scoring systems include: the K10 and SCCAI (see Outcomes).  

Routine blood testing 

Routine blood tests for full blood count, urea and electrolytes, liver function tests, CRP, 

iron studies and vitamin D will be collected as part of standard IBD care. No additional 

blood tests will be required for the study.  

Screening 

Inclusion criteria will be identified from the IBD database at each hospital. The database 

contains each patient’s IBD subtype, current medications comorbidities. The most 

recent outpatient review is also documented in the database. Prior to each clinic, the 

patient list for the clinic will be reviewed by one of the investigators. Those meeting the 

inclusion criteria will be identified, contacted by phone and informed of the study. The 

inclusion criteria will also be screened and confirmed prior to the participant signing the 

consent form (in the IBD clinic waiting room). 

Informed consent 

Individual consent is required to participate in the study. A letter of invitation will be 

provided to the patient and to clinicians and will include the nature of the data to be 

collected, the purpose for collecting it, and the procedure to decline participation or 

withdraw. 

Further details about how informed consent will be obtained and documented are 

provided in the patient information and consent form.  The consenting process will occur 

in the IBD waiting room, following checking in to the clinic, but prior to the clinical review 

with the clinician. One of the investigators will discuss the study with the participant and 
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if the participant agrees to participate in the study following reading the PICF, the 

participant will sign the consent form. 

Clinicians will be consented for the study (by one of the investigators or the study nurse) 

prior to participants using the DST. Each clinician attending the IBD clinic will be 

provided with a clinician information and consent form. The clinician will sign the 

consent form if they agree to participate in the study. 
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Safety data and adverse events 

Participant safety will not be compromised in this study given the nature of the study. If 

a patient experiences psychological distress as a result of their participation in the 

research, they will be referred for counseling and/or other appropriate support.  Any 

counseling or support will be provided by individuals who are not members of the 

research team.   

Participant safety will not be compromised in this study given the nature of the study. 

Furthermore, minimal psychological distress is anticipated. 

The clinician’s practice is expected to be at variance with the printed guidelines (as 

demonstrated by a recent retrospective study). Variance occurs in inflammatory bowel 

disease management, usually due to omission of information rather then error in the 

management that is provided. Importantly, the study aims to assist the clinician with 

management recommendations, which may have been omitted in a standard care 

consultation. Therefore, medico-legally, no implication is expected to result. Some 

patients will not respond well to the clinician’s recommendations during standard care 

and therefore the proportion of patient’s not responding well to the recommendations is 

not expected to increase. 
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Data analysis 

All statistical analyses will be performed using SPSS/STATA.  An interrupted time series 

analysis will be performed for process indicators for adherence to guidelines for disease 

management, psychological wellbeing management and preventive care. Effectiveness 

of the intervention will be determined by a 30% improvement (absolute increase) in the 

use of the process indicators using the DST compared to standard care; for power of 

80% and a level of significance of 5% (assuming a baseline compliance of 20% as 

assessed in a previous study) 352.  All categorical variables will be compared using a 

chi-squared test. 

 

Handling of patient records 

Data management 

Data will be documented on paper-based questionnaires. The questionnaires completed 

at the Mater will be posted via registered post to Belinda Jackson (one of the study 

investigators) at The Austin. Belinda Jackson will enter de-identified data from the 

questionnaires from both centres into a Microsoft Excel spreadsheet, located on a 

password-protected computer in the Gastroenterology Department at the Austin 

Hospital. Data from all participants will be entered using participant number rather than 

participant name, so that QLD legislation is being complied with. The data will be stored 

in the Gastroenterology Department at the Austin Hospital for 7 years following the 

completion of the study. Data will not be stored elsewhere. Belinda Jackson and Peter 

De Cruz will have access to the data. No other investigators will have access to the 
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data, however, the compiled results will be disseminated to the other investigators for 

data analysis.  

The decision support tool is a tablet-based program, not a web-based program. Data 

will not be stored over the web. A web-based program incorporating the decision 

support tool and clinical algorithms will be developed following this study. 

 

Dissemination of results 

The principal investigator will be responsible for the dissemination of results arising from 

this project. Results will be disseminated by presentation at medical conferences and 

publications in peer-reviewed medical journals.  

 

Ethical conduct of the study 

The study will be conducted in accordance with the protocol, International Conference 

on Harmonisation guide-lines, applicable national and local requirements, and the 

ethical principles that have their origin in the Declaration of Helsinki.  

 

Patient information and consent form 

Patient’s written information and informed consent forms will be handed to each patient 

and to participating clinicians by an investigator prior to inclusion in the study. The 

informed consent form will have to be signed and dated by the patients and collected by 

the investigators prior to study initiation (no intervention related to the protocol will start 

without the patients signed consent form). An English version of the written information 

and consent form is attached.  
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The investigators will be responsible for the storage of all the legal and or ethical 

documents required by the study (Ethics approval, copies of written consent form). 

All the data will be de-identified before being analysed.  

 

Data confidentiality, access and archiving 

All the information concerning the patients will be rendered anonymous and covered by 

the medical confidentiality. 

The data collected during the study (e.g. medical measurements and demographic 

information) will be subjected to computerisation and statistical analysis. Access rights, 

as provided by the law available in each participating state, can be exerted at any time 

by all the participating patients.  

The investigator will have to store the data concerning the study for at least 15 years.  

 

Funding sources 

The development of the DST was funded by Ferring who has provided an unconditional 

educational grant. The Gutsy Group has provided the Gastroenterology Department at 

Austin Health with funding for a project coordinator whose role includes assistance with 

this study. No other funding has been provided for the study.  

 

Publication policy 

Data derived from this study will be the exclusive property of the principal investigator. 

No use and no transmission to a third party will be made possible without its prior 

consent. Any publication or presentation related to the study will therefore be approved 

by the principal investigator.  Clinical samples derived from this study may not be used 
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for research unrelated to this protocol, without the prior approval of the principal 

investigator. 

Authorship for each publication will be determined by the principal investigator of the 

study, in agreement with all participants, according to contribution made to the study, 

and in line with international journal standards. 
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Evaluation of an eHealth intervention/decision support tool in 

relation to process indicators 
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Evaluation of an eHealth intervention/decision support 

tool in relation to process indicators 

______________________________________________________________________________________________________________ 

Alpha testing 
 

Alpha testing was performed to determine the acceptability and usability of the decision 

support tool (DST). Alpha testing involved both patients and clinicians reviewing the 

DST and providing feedback. The methods and results of alpha testing are described in 

the Appendices.  
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Evaluation of an eHealth intervention/decision support 

tool in relation to process indicators 

______________________________________________________________________________________________________________ 

 

Beta testing 
 

This chapter explores feasibility of the DST in the clinical setting. The study design is 

described in Chapter 6 of this thesis. This study was performed to assess the 

effectiveness and usability of the clinical pathways/algorithms in the clinical setting prior 

to implementing the DST into an online, web-based intervention to be used remotely, 

from home. 

 

Paper 5: Clinical decision support improves quality of care in 

patients with ulcerative colitis 
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ABSTRACT 

 

Background 

The growing burden of inflammatory bowel diseases (IBD) has the potential to have a 

negative impact on the delivery of quality health care. Decision support tools (DST) may 

facilitate shared decision-making (SDM) and improve quality of care. This study aimed 

to assess the effectiveness of a clinical DST on improving quality of care in ulcerative 

colitis (UC).  

 

Methods 

A prospective quality improvement intervention was conducted at two hospitals in two 

states in Australia using a DST on a tablet-based app to assess UC symptoms, 

psychological wellbeing and IBD preventive care. Participants included outpatients aged 

≥18 years with mild-to-moderate UC and IBD clinicians. Management was compared to 

assess the feasibility of a DST in improving clinical quality indicators pre- and post- use 

of the DST. The primary outcome was an increase in the proportion of applicable 

process indicators used for UC care when using the DST. Secondary outcomes 

included usability and acceptability of the DST and SDM following clinic review. 

 

Results 

50 patients were managed pre-intervention using standard care [median age 40 (range 

18-76); 44% male)] and 50 patients used the DST for clinical management [median age 

40 (range 18-76); 46% male] over a 20-week period. Primary outcome: A significant 

increase in the median use of process indicators overall was observed following use of 
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the DST [27% (IQR 14-44%) to 100% (IQR 100-100%); p < 0.001]. Improvements were 

seen in psychological wellbeing management (30% (IQR 0-100%) vs 100% (IQR 100-

100%); p < 0.001), preventive care (16% (IQR 13-39%) vs 100% (IQR 100-100%); p < 

0.001); and, disease activity management (50% (IQR 0-100%) vs 100% (IQR 100-

100%); p < 0.001)]. Secondary outcomes: The DST was found to be usable and 

acceptable. SDM was greater in the post-intervention group [mean decision conflict 

score of 18.0 (SD 14.5) vs 33.5 (SD 14.9) (p = 0.002)], indicating less decisional conflict 

(and greater SDM) by patients in management decisions in the post-intervention group. 

 

Conclusion  

The DST improved the quality of the delivery of care which may be neglected during 

routine IBD care. DSTs therefore have the potential to minimise errors of omission via a 

standardised approach to care.  
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INTRODUCTION 

The rising incidence of inflammatory bowel disease (IBD) has resulted in an increasing 

burden of disease, which has the potential to have a negative impact on the delivery of 

quality care in IBD.  Novel cost-effective approaches to traditional health care delivery 

are therefore required to maintain quality IBD care. 

 

Quality of care has been defined by the World Health Organisation (WHO) as the extent 

to which health care services provided to individuals and patient populations improve 

desired outcomes.27 Frameworks to assess quality of care have traditionally been based 

on the Donabedian model which includes structural, process and outcome indicators.34  

Of these quality indicators, process indicators are considered the most sensitive 

measures of quality because they are able to assess the impact of an intervention much 

earlier than outcome indicators, which are usually a measure of the downstream effects 

of processes or interventions.38 

 

Variation in care is considered a significant barrier to the delivery of quality care in 

IBD.45  Co-ordination of care in IBD is complex and prone to human errors of “omission” 

rather than errors of “commission”. Standardising practice via clinical pathways using 

participatory care models may be one way to maintain quality of care. Participatory 

health care models involve a collaboration between patient and physician and refers to 

a movement in which networked patients move from being merely passengers to 

responsible drivers of their health care.354 ,355 Participatory medicine promotes shared 

decision-making (SDM) and facilitates patients’ self-management of their disease.  



  265 

 

Electronic Health (eHealth) technologies, such as web-based solutions, smartphone 

apps and telemedicine and decision support tools (DSTs), have the potential to facilitate 

the delivery of a participatory model of care. EHealth tools can incorporate a component 

of patient self-management whereby patients share information about their IBD with a 

program or health care team, on the basis of which patients can adjust their therapy 

using standardised clinical care pathways.88 EHealth solutions for decision support in 

IBD have the potential to engage patients in SDM by educating them about their options, 

increasing their confidence in their management plans, promoting adherence to their 

therapy and increasing convenience.19,356 

 

This study aimed to assess the feasibility of using an evidence-based clinical DST to 

improve the quality of care, as assessed by the use of process indicators, delivered to 

adults with mild-to-moderate ulcerative colitis (UC).  
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Methods 

Study design 

This pre/post study investigated a prospective, dual-centre quality improvement 

intervention. In this intervention, participants used a clinical decision support tool during 

outpatient review of patients with mild-to-moderate UC. Ethics approval was obtained 

from both centres prior to study commencement. Both patients and clinicians completed 

a consent form prior to participation in the study.  

 

Study setting 

The study was conducted between October 2017 and July 2018 at two metropolitan 

tertiary hospitals in Australia. Hospitals in two different states (covering two different 

geographical areas) were used to assess the care of patients with IBD in order to 

provide a more comprehensive perspective on tertiary IBD care in Australia. One of the 

sites is an IBD outpatient clinic in a tertiary hospital in Brisbane, Queensland; the other 

site is an IBD outpatient clinic in a tertiary hospital in Melbourne, Victoria. Both 

outpatient clinics manage cohorts of approximately 1,500 to 1,750 patients with IBD.  

 

Patient screening 

Both of these hospital-based outpatient clinics used an electronic medical record 357 for 

documentation of clinic notes (Cerner Millennium™, Missouri, USA in Victoria and 

Verdi™ by IP Health, North Melbourne, Australia in Queensland). The EMR was 

reviewed for patient demographics, date of diagnosis of UC, extent of disease, 

medication use and disease severity at last review [using the Simple Clinical Colitis 
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Activity Index (SCCAI)], as well as the most recent objective markers of disease, C-

Reactive Protein (CRP) and fecal calprotectin 111. Data were de-identified and 

documented on an Excel™ (Microsoft, Redmond, USA) spreadsheet for eligibility 

screening, prior to patients being invited to participate in the study. 

 

Inclusion criteria 

All adult patients (18 years or older) attending the IBD outpatient clinics at the 

participating sites were invited to participate if they had a history of mild-to-moderate UC 

[as assessed by the SCCAI (15 or below) at the last clinic review] and a diagnosis of UC 

for at least two years, and if they were willing to use an eHealth tool in the outpatient 

setting, able to speak and understand English and able to give informed consent. All of 

the clinicians who reviewed participating patients were invited to participate. 

 

Exclusion criteria 

Patients were excluded if they were pregnant, had previously had a colectomy, had 

commenced or changed dose of an immunomodulator (azathioprine, 6-mercaptopurine 

or methotrexate) within the preceding six months, were being treated with a biologic 

agent, had taken corticosteroids within the preceding three months or had an active 

comorbidity (for example, ankylosing spondylitis, rheumatoid arthritis or psoriasis 

requiring corticosteroids, disease modifying agents or a biologic agent; chronic lung 

disease; or significant cardiac disease). 
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Study periods 

The study period prior to using the intervention (October 2017 to December 2018 in 

Victoria; January 2018 to April 2018 in Queensland) was defined as the pre-intervention 

study period, while the study period following implementation of the DST (January to 

March 2018 in Victoria; April to July 2018 in Queensland) was defined as the post-

intervention period.  

 

The patient recruitment period spanned 20 weeks with each site recruiting over a 10-

week period prior to implementation of the DST and each site continuing recruitment for 

a 10-week period following the DST intervention. Patients in both outpatient clinics were 

managed by gastroenterologists and gastroenterology advanced trainees. The majority 

of patients with mild-to-moderate UC were reviewed 3- to 6-monthly, so all patients 

recruited during the study participated only once.  

 

Pre-intervention study data collection  

Following consent and a standard clinical review by a clinician in the IBD clinic, each 

participating patient completed two paper-based questionnaires. One assessed their 

experience of important aspects of clinical management  of mild-to-moderate UC, using 

13 process indicators derived from the European Crohn’s and Colitis Organisation 

(ECCO) guidelines20 (Table 7.1). The other assessed SDM applicable to UC care 

between patient and clinician using a modified decisional conflict scale questionnaire.358 

Both questionnaires were completed in the waiting room immediately following the 

patient’s review, to reduce recall bias.  
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Details regarding the clinician reviewing each patient including the number of years that 

the clinician had been practicing in gastroenterology were documented by the 

researchers. 

 

The pre-intervention patient participants acted as a control group to assess the 

proportion of process indicators that were routinely met during a standard outpatient 

consultation.  However, the participating clinicians were not briefed on the study design 

until immediately prior to the post-intervention phase of the study, and were therefore 

blinded to the questions asked of patients during the pre-intervention phase of the 

study.  

 

Intervention design and implementation 

A DST was developed by the investigators using the frameworks described by Salisbury 

et al.,359 Coulter et al.340 and the Ottawa decision support framework.360,361 The design 

process for the DST involved defining the scope and functionality of the DST,362 

algorithm development and technical development of a DST mobile app integrated into 

an Android tablet computer. Alpha testing of a prototype to evaluate comprehensibility 

and usability325 was done by selected patients and clinicians (who were separate to 

those recruited for the main study). The results were incorporated into a beta version 

that was designed to be used by patients while they waited in the outpatient clinic to be 

reviewed by their gastroenterologist.  

The scope of the DST incorporated disease management, psychological distress 

management and preventive health care, according to evidence-based (ECCO) 

guidelines.20 After consenting in writing, patients completed the DST in the outpatient 

waiting room prior to clinician review. 
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The DST (Figure 7.1) asked the patient to enter demographic data (age, gender) and 

UC history (subtype of UC, years diagnosed, current UC medication and doses, and 

compliance with medication). During implementation of the beta version of the DST, the 

researchers provided each participating patient with their history details from their 

hospital EMR, so that patients could enter this information into the DST accurately.  

 

The DST then asked each patient to enter information about their disease activity, using 

the p-SCCAI, which has been recently validated for online self-administration.344,363  A 

screening question alerted the DST to any signs of acute severe UC. Based on the 

clinical algorithms developed by the investigators, the data entered by a patient were 

processed by the tablet-based DST which  generated an action plan relevant to that 

patient’s self-management. The suggested management plan was visually presented to 

the participant on the screen (Figure 7.2).  

 

The DST then asked each patient  questions to assess psychological wellbeing, using 

the Kessler Psychological Distress Scale (K10) as a screening tool for anxiety and 

depression.364 An initial “red-flag” question regarding risk of self-harm was asked as a 

screening question for severe psychological distress. An individualised psychological 

wellbeing management plan was then displayed to the patient on the screen, with 

feedback regarding possible low, moderate, or severe psychological distress. The 

psychology departments at the participating hospitals were informed of the study, and a 

psychologist was available to review patients in the outpatient clinics face-to-face when 

required, in the event of moderate or severe psychological distress. 
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The final part of the DST asked about preventive care. Recent pathology test results 

(vitamin D, ferritin), imaging (DEXA scan) and the date of the most recent colonoscopy 

were entered into the DST by the patient (using the information provided by the 

researchers to each patient from their EMR). The DST then presented a screen to the 

patient with information about their individual need for cancer screening or surveillance 

(bowel cancer, cervical breast and skin cancers where applicable), flu vaccinations, iron 

infusions, vitamin D supplementation and bone health testing.  

 

The DST then produced a printable overall summary screen for each patient. The 

researchers printed this information on the spot for patients waiting in the outpatient 

clinic, so that a patient and their reviewing clinician could easily share a paper-based 

view of the UC history with the suggested management plan.  The relevant details about 

the clinician reviewing the patient were documented by the researchers. 

 

The clinician reviewed the patient and the summary management plan. Any clinician 

alteration to the management plan was annotated on the summary page, and this was 

returned to the patient to keep.  

 

Data input by the patient into the electronic tablet was stored initially on the tablet in a 

password-protected encrypted format and was subsequently downloaded and imported 

into a password-protected Microsoft Excel spreadsheet. For the purpose of this 

intervention, using a beta version of a DST app, patients did not create their own 

account on the tablet, directly access their EMR, or transmit any personal information 

over the internet.   
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Post-intervention study data collection 

Each patient completed three paper-based questionnaires in the waiting room 

immediately following their review, as per the pre-intervention group, to reduce recall 

bias. The first and second questionnaires, about process indicators and decisional 

conflict, were the same as those used with the control group. The third was an 

investigator-designed acceptability questionnaire (Appendix). Some patients also 

completed a validated usability questionnaire [the Systems Usability Scale (SUS)]365 

until information saturation occurred. An IBD nurse was present with the patient when 

the questionnaires were being completed to ensure that all questions were completed 

and to answer any questions from the patient for clarification purposes.  

 

Outcome measures 

The primary outcome measure was improvement (absolute increase) in the proportion 

of cases with adherence to 80% or more process indicators as measured by 

questionnaires that included patient-applicable indicators from the ECCO guidelines 

(Table 7.1). The questions were asked by the clinicians and subsequently discussed 

with patients. The primary outcome was estimated by comparing the questionnaire 

outcomes pre- and post- use of the DST.  

 

Secondary outcome measures included usability of the DST, acceptability of the DST, 

and changes in SDM after implementing the DST. Usability of the DST was measured 

using the validated SUS and questions about the content, timeliness and the display of 

the DST. Acceptability of the DST was assessed by patients using an investigator-
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designed questionnaire designed according to Agarwal et al. and Stoyanov et al.’s 

recommendations for reporting health interventions.348,349 Appropriateness of the 

intervention, contextual adaptability, effectiveness, efficiency, user satisfaction and 

barriers to using the intervention were included in the acceptability questionnaire.350,351 

To measure SDM changes, researchers used the questionnaire that evaluated 

decisional conflict.358  

 

Statistical analysis 

The proportion of applicable questions from the ECCO guidelines that pre-intervention 

patients were asked by their clinicians were compared with the same questions post 

intervention using a pre-post study design to evaluate the impact of the DST as a quality 

improvement intervention.345-347  

 

The effectiveness of the intervention was defined as a 0.3 improvement (absolute 

increase) in the proportion of cases with adherence to 80% or more process indicators 

using the DST compared to standard care (power = 0.8, alpha = 0.05) with an estimated 

baseline proportion of 0.3. This resulted in a desired sample size of 88 patients (44 

patients pre-intervention and 44 post-intervention) for the primary outcome. Each stage 

was completed over at least 6 separate instances until at least 44 patients had been 

included in both groups. Adherence to the process indicators was deemed adequate by 

the investigators if ≥ 80% of the indicators were discussed during the consultation, 

which was thought to equate to a minimum standard of care for patients with mild-to-

moderate UC. 
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For baseline comparisons between the pre- and post-intervention groups and between 

the Victorian and Queensland patient populations, Wilcoxon (Mann-Whitney) testing 

was used for continuous variables and categorical variables were analysed using 

Fisher’s exact test. For the primary outcome analyses, random-effects Poisson 

regression modelling with robust standard errors estimation was used to estimate 

relative incidence in cases with ≥ 80% process indicators adherence following use of 

the DST, adjusted for treating hospitals, and using individual clinicians as random-

effects to account for clustering of patient cases within individual clinicians. The 

corresponding effects were summarised as incidence ratios of the effect of the DST 

post-intervention compared to pre-intervention with respective 95% confidence intervals 

(CIs). Clinicians who reviewed less than 3 patients pre-intervention and less then 3 

patients post-intervention were grouped together in their respective State in order to 

adjust for clinician management. A two-tailed p-value of <0.05 was interpreted as 

statistically significant. 

 

Excel 2015 (Microsoft, Redmond, USA) and STATA™ v14IC (StataCorp LLC, College 

Station, TX, USA) were used for descriptive and inferential analyses.  
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Results 

All 100 patients meeting the inclusion criteria for the study agreed to participate, 

producing equal numbers of patients pre- and post-intervention at each study site (Pre-

intervention: 35 patients Victoria, 15 patients Queensland [median age 40 (range 18-

81); 44% male)]; Post-intervention: 35 patients Victoria, 15 patients Queensland 

[median age 40 (range 19-78); 46% male]). Patient characteristics are outlined in Table 

2. 

13 clinicians (9 in Victoria; 4 in Queensland) participated in the study. Each clinician 

involved in the study saw similar proportions of patients pre- and post- intervention.  

 

Baseline demographics and disease characteristics 

No significant difference in univariate analysis in baseline demographics for patient age, 

gender or duration of disease between pre- and post-intervention was detected between 

the two centers. No statistical difference in the number of patients with active disease at 

clinical review pre- and post-intervention (39% vs. 29%; p = 0.3) was detected, as 

reported by the patient and clinician pre-intervention compared with the SCCAI post-

intervention.  

 

Primary outcome 

Statistical significance was demonstrated by a sustained increase in the use of process 

indicators, starting immediately after the implementation of the DST intervention overall 

and in all three domains (Figures 7.3-7.6) assessed at both study sites, demonstrating 
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efficacy of the DST. The proportions of each process indicator adhered to is 

documented in Table 7.1.  

 

All indicators 

Pre-intervention, at least 80% of all process indicators were discussed in 8% of clinical 

reviews compared with 86% of clinical reviews post-intervention (Figure 7.3). Therefore, 

use of the DST resulted in a 10.9 fold increase in using ≥ 80% of all process indicators 

(Incidence Ratio = 10.88, 95% CI: 3.71-31.87, p < 0.001), adjusted for treating hospitals 

and accounting for the fact that multiple patients were treated by the same clinicians. 

Overall, the median use of process indicators increased from 27% (IQR 14-44%) to 

100% (IQR 100-100%) (p < 0.001) following use of the DST overall (from 25% (IQR 12-

33%) to 100% (IQR 100-100%) (p < 0.001) in Victoria and from 40% (IQR 26-59%) to 

100% (IQR 100-100%) (p < 0.001) in Queensland). The Victorian site reached 100% 

use of process indicators following four weeks of using the DST as three of the nine 

clinicians did not initially discuss all aspects of the suggested management plan. Once 

the study was re-explained to the clinicians the use of process indicators was 

maintained at 100% throughout the study. 

 

Disease management 

The use of process indicators relating to disease management increased from a median 

of 50% (IQR 0-100%) to 100% overall (IQR 100-100%) (p < 0.001)  [33% (IQR 0-100%) 

to 100% (IQR 100-100%) in Victoria and in Queensland from 50% (IQR 25-71%) to 

100% (IQR 100-100%)] (Figure 7.4). The intervention was associated with a 2.8 times 

increased use of at least 80% of process indicators relating to disease activity (p < 

0.001, 95% CI 1.55-5.11).  
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Psychological wellbeing 

Psychological wellbeing was assessed in 30% (IQR 0-100%)of patients pre-intervention 

and 100% (IQR 100-100%) of patients post intervention overall (p < 0.001) (Figure 7.5). 

The intervention was associated with a 3.17 times increased use of at least 80% of the 

psychological wellbeing process indicators (p < 0.001, 95% CI 1.64-6.13).  

 

The number of patients with psychological distress identified at the clinical review pre-

intervention was two (out of five that were asked) in Victoria and two (out of the ten who 

were asked) in Queensland. This increased to 100% in all patients at both sites post-

intervention. All patients attending the IBD clinic at the hospital in Queensland complete 

a K10 screening questionnaire prior to their review; however, not all clinicians discuss 

the result with the patient. This initial K10 questionnaire was thought to be responsible 

for the higher number of patients asked about psychological wellbeing pre-intervention 

in Queensland. 

 

The DST identified one patient in the post-intervention group in Victoria with suicidal 

ideation that had not been identified by the clinician who saw the patient prior to 

discussion of the DST management plan.  

 

Preventive care 

The use of process indicators for preventive care increased from 16% (IQR 13-39%) to 

100% (IQR 100-100%) overall (p < 0.001) [17% (IQR 0-30%) to 100% (IQR 100-100%) 

following use of the intervention in Victoria (p < 0.001) and in Queensland 33% (IQR 17-



  278 

100% to 100% (IQR 100-100%) (p < 0.001) (Figure 6). The intervention was associated 

with a 7 times increased use of use of at least 80% of the process indicators relating to 

preventive care (p < 0.001; 95% CI 2.45-20.69).  

 

Secondary outcomes 

 

Usability 

Overall, the DST was found to be usable (median SUS score = 92; range 82 to 95) (IQR 

88-94) (completed by 10 patients in Victoria only, due to saturation of responses).  

 

Acceptability 

The majority of patients deemed the DST to be acceptable with 91% of patients 

demonstrating interest in using the DST for ongoing outpatient management in Victoria 

and 97% demonstrating interest in using the tool for ongoing management in 

Queensland.  

 

Shared decision-making 

SDM was greater in the post-intervention group at both sites, with a mean decision 

conflict score of 18.0 (SD 14.5), compared to a mean decision conflict score of 33.5 in 

the pre-intervention group (SD 14.9) (p = 0.002), indicating less decisional conflict (and 

greater SDM) by patients in the post-intervention group. 

 

 



  279 

 

Discussion 

 

This is the first eHealth study in IBD to demonstrate that a DST, designed to provide an 

integrated and personalised approach to care, improves the quality of care delivered to 

patients with mild-to-moderate UC. Use of a DST increases SDM in the management of 

mild-to-moderate UC. Our findings suggest that DSTs have the potential to minimise 

variation in care by facilitating a standardised approach to care and increasing patient 

engagement in their care.   

 

Variation in care is a significant barrier to the delivery of quality health care in IBD. 

Suboptimal adherence to international evidence-based guidelines has been identified as 

an ongoing issue across the disease management, psychological and preventive 

aspects of IBD care.366,367  Optimal care should be proactive yet current standard care is 

reactive and crisis driven.2 It has recently been recognised that an integrated health 

care model, encompassing a holistic, biopsychosocial approach to care is associated 

with improved outcomes.368  However, such an evidence-based approach to care is yet 

to be implemented in many centres, largely due to the lack of structures and tools in 

place to deliver care.369 In our study, the DST not only facilitated an evidence-based 

approach to practice, incorporating an integrated model of IBD care, but also reduced 

errors of omission by reminding clinicians of existing clinical guidelines. Moreover, the 

DST reduced variation in care by standardising practice thereby helping to maintain 

quality of care in IBD.  

 

The psychological aspects of care are often neglected during routine IBD care.100 Yet 

levels of anxiety and depression have been found in up to 66% of IBD cohorts.370,371 
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Moreover stress and maladaptive coping styles are found in increased frequency in 

patients with IBD, are associated with reduced quality of life, and are strong 

predictors of physical and psychological symptoms6,372,373 even among patients in 

clinical remission.374  In our study, the value of the DST in facilitating psychological risk 

assessment was highlighted in its identification of a patient with suicidal ideation, which 

would have been missed without the standardised prompts of the DST.  Our study 

therefore emphasises the importance and value of DSTs in facilitating psychological risk 

assessment.  

 

Despite their purported benefits, the uptake of eHealth tools in IBD has been limited and 

the attrition rates associated with their use has been high.90  Barriers to uptake of 

eHealth tools that have been identified include a lack of patient and clinician input into 

the design of the tool, discordance between the functionalities that patients and clinician 

prioritise and a lack of structured approach to design, evaluation and implementation of 

the eHealth tool.375 In contrast, we undertook a participatory approach (involving 

patients, clinicians and key stakeholders) at each phase of the DST’s development to 

maximise the chance of uptake, usability and acceptability. To our knowledge, only one 

other eHealth intervention, MyIBDcoach, a web-based tool, developed in the 

Netherlands for remote IBD monitoring, has described a participatory approach, 

involving patients and clinicians in its design, implementation and evaluation.376  

Given the previous lack of uptake, future eHealth interventions in IBD are far more likely 

to be scrutinised and will need to withstand the rigours of participatory review if they are 

to be taken up and sustained in clinical practice.  
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The evaluation of eHealth tools in IBD has been plagued by heterogeneity of outcome 

measures, limiting the ability to draw meaningful conclusions about the utility of eHealth 

technologies compared with traditional outpatient based care. Despite the fact that the 

intent of most eHealth tools is to improve quality of care, most eHealth tools that have 

previously been developed for IBD do not meet the IBD Standards’ requirements for 

improved quality of care in IBD.100 We therefore focused on quality of care as our 

primary outcome of interest based on the identification of several key quality (process) 

indicators derived from ECCO guidelines to assess quality of care.   

 

Apart from our study, only one other study has evaluated the impact of an eHealth 

intervention on quality of care in IBD. In the study comparing MyIBDcoach to standard 

care, both groups reported high mean patient-reported quality of care scores, measured 

by an investigator-designed, domain–based questionnaire 8.16 vs 8.27 on a VAS 

(visual analogue scale), indicating no difference in patient-reported quality of care 

between the two groups. However, the assessment of quality of care using a VAS has 

not been validated as a measure of quality care in IBD and no other objective measures 

of quality of care were assessed in the study.  Irrespective of how the quality measures 

were derived, our findings and those of De Jong et al. highlight the need for measures 

of quality of care to be included as key outcome measures in future studies evaluating 

eHealth interventions in IBD.  

 

Engaging patients in SDM has been proposed as a strategy that might increase 

medication adherence. DSTs can help facilitate SDM by improving patient-clinician 

communication and raising patient awareness and understanding of their treatment 

options and potential outcomes112,113 as well as clinicians’ awareness of patient 
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preferences.19,356,360 Our study demonstrated that the DST reduced decisional conflict 

regarding treatment plans which may arise between patient and clinician from a lack of 

understanding as to why certain management strategies need to be employed.112,113,248  

DSTs are thought to reduce such decisional conflict by making the decision explicit, 

describing the options available, and assisting in understanding the potential benefits 

and harms of different management strategies.360,369 DSTs are thereby able to facilitate 

informed participatory health care and more effective management by promoting SDM. 

 

We acknowledge that there are limitations to this study. This study assessed the use of 

a DST at a single time point. A longitudinal study is required to assess the use of 

process indicators as well as outcome indicators over time for a more sustained 

assessment of the impact of the DST in improving quality of care. Nonetheless, this 

study was able to detect statistically significant differences between the DST and 

standard care management in relation to process indicators which are considered to the 

most sensitive measures of quality.377 We accept that a Hawthorne effect (i.e. observer 

effect) may have occurred in the post-intervention study whereby the clinicians may 

have modified their management in response to being assessed; however, given that 

the management plan was documented directly from the DST, this effect should have 

been small.  

 

Despite these limitations, this study has demonstrated external validity. The adherence 

to process indicators pre- the DST intervention  did not significantly differ from a 

previous study we have undertaken during which we assessed the use of process 

indicators in a historical cohort.66 We acknowledge that our study was performed in 

specialist IBD clinics in tertiary centres and therefore the results of the study may differ 
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if applied to a general gastroenterology setting. However, we would expect that the 

magnitude of variation in care between standard care and using the DST would be even 

larger in a general gastroenterology outpatient setting, providing an even greater need 

for decision support for clinical care. The results of our study did not identify differences 

in standard care management of mild-to-moderate UC in two geographical areas in 

Australia, further supporting the generalisability of the results.  

 

In summary, our study demonstrates that a DST using an integrated approach to care 

significantly improves the quality care delivered to patients with mild-to moderate UC. 

DSTs help minimise variation in care by minimising errors of omission and facilitating an 

evidence-based standardised approach to care. Moreover, DSTs facilitate participatory 

care by promoting SDM and increasing patient engagement in their management. 

Longitudinal population-based studies are now required to evaluate the extent to which 

quality improvements are sustained and identify which patients and clinicians are most 

likely to benefit from using the DST in clinical practice.  The potential value of the DST 

in facilitating self-management as part of a remote monitoring strategy together with its 

cost-benefit also warrants further investigation.  
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Tables and Figures 

 

Table 7.1. Breakdown of each process indicator assessed pre- and post- use of the 

decision support tool 

 

Process indicator % of process indicators adhered 

to by clinician pre-DST 

% of process indicators adhered 

to by clinician post-DST 

Use of rectal therapy in active UC* 76 100 

Increase in oral 5-ASA to 4 grams or 

equivalent in active UC* 

50 100 

Commencement of oral 

corticosteroids in severe UC where 

maximal therapy has been initiated* 

33 100 

Reduction of oral 5-ASA to 2 grams 

or equivalent if in clinical remission* 

44 94 

Discussion of psychological 

wellbeing  

30 92 

Discussion regarding the most 

recent bone scan* 

12 94 

Discussion regarding the most 

recent skin cancer check* 

16 100 

Discussion regarding the most 

recent flu vaccination 

12 100 

Discussion regarding the most 

recent ferritin 

32 96 

Discussion regarding the most 

recent vitamin D 

14 96 

Discussion regarding the date for 

the next colonoscopy* 

58 100 

Discussion regarding smoking 

cessation* 

33 100 

Discussion regarding cancer 

screening for cervical and breast 

cancer* 

0 100 

* If applicable 
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Table 7.2. Patient characteristics and disease demographics 

 

 

 Pre-intervention  

Vic (n = 35)   Qld (n = 15)  

Post-intervention  

Vic (n = 35)   Qld (n = 15) 

Total  

(n = 100) 

P value 

Age (median); IQR 40; 30 40; 23 40; 26.5 0.84 

Gender (% male) 44 46 45 0.84 

Smokers 1 2 3 0.54 

Disease duration  

(median, years); IQR 

7; 11 8; 14 7.5; 12 0.27 

Disease extent 

  Extensive 

  Left-sided 

  Proctitis 

 

22 (Vic 15; Qld 7  

19 (Vic 14; Qld 5) 

10 (Vic 8; Qld 2) 

 

17 (Vic 12; Qld 5) 

17 (Vic 12; Qld 5) 

10 (Vic 5; Qld 5) 

 

39 

41 

20 

0.66 

Medication 

  Oral aminosalicylate 

  Topical therapy 

  Oral immunomodulatory 

 

42 (Vic 30; Qld 12) 

14 (Vic 8; Qld 6) 

16 (Vic 11; Qld 5) 

 

43 (Vic 30; Qld 13) 

11 (Vic 9; Qld 2)  

18 (Vic 14; Qld 4) 

 

85 

25 

39 

 

0.58 

0.65 

0.53 

C-Reactive Protein (mg/L) 

(median); IQR 

1.75; 4.9 1.45; 3.2 1.7; 4.5 0.83 

Fecal calprotectin (µg/g) 

(median); IQR 

100; 299 48, 60.8 58.5; 

191.3 

0.05 

IQR = interquartile range
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Figure 7.1. The decision support tool used for the study 
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Figure 7.2. An example of a suggested management plan following use of the decision 

support tool 
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Figure 7.3. Adherence to 13 process indicators assessed in the study 

(0 = pre-intervention; 1 = post-intervention) 
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Figure 7.4. Adherence to the disease activity indicators assessed in the study 

(0 = pre-intervention; 1 = post-intervention) 
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Figure 7.5. Adherence to the psychological wellbeing indicator assessed in the study (0 

= pre-intervention; 1 = post-intervention) 

 

 

Figure 7.6. Adherence to the preventive care indicators assessed in the study 

(0 = pre-intervention; 1 = post-intervention) 
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Summary and Future Directions 

______________________________________________________________________________________________________________ 

 

Summary of findings 

In this thesis, we have described the design and conduct of a study to establish whether 

an eHealth intervention to facilitate decision support, encompassing management of 

disease activity, psychological wellbeing and preventive care for mild-to-moderate 

ulcerative colitis (UC), is able to minimise variation in care compared to standard 

outpatient-led management, and thereby improve the quality of care delivered to 

patients. 

 

Historical cohort studies 

We first demonstrated in a historical cohort366 that variation in practice is a significant 

barrier to the delivery of quality health care. The focus of this historical cohort was to 

explore the magnitude of the problem in relation to variation in care, by exploring the 

extent to which evidence-based medicine is practised in the IBD outpatient clinic. We 

found that there remains significant non-adherence to evidence-based European 

Crohn’s and Colitis Organisation (ECCO) guidelines. We also identified that IBD care 

tends to be reactive rather than proactive. In particular, we found that the psychological 

and preventive care aspects of chronic disease management are lacking. We therefore 

proposed that evidence-based clinical pathways may serve as a potential solution to 

help minimise variation in care by standardising practice and improving quality of care. 

Having identified in our historical cohort that existing approaches to IBD have been 

reactive rather than proactive, we sought to establish the cost-consequences 
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associated with existing models of care, stratified by disease activity.378 We also 

investigated the factors associated with increased healthcare costs. We found that the 

cost of IBD management is high, especially in patients with active disease. We also 

found that the main determinants of cost are the presence of active disease, the need 

for hospitalisation and differences in the outpatient service costs of treating Crohn’s 

disease (CD) compared to UC. We therefore surmised that a preventive approach to 

care may be warranted to prevent the development of active disease and its associated 

costs.  

Cross-sectional study 

Given the high costs associated with IBD management, we then sought to establish 

where we should be focusing our efforts in IBD care by investigating the levels of 

disease activity and psychological distress in our cohort using PROs.379 We found that 

high levels of depression and anxiety exist within our IBD cohort. In particular, we found 

a significant correlation between UC disease activity, depressed mood and work 

productivity. We therefore concluded that the focus of care should not only be on 

addressing disease activity but also on monitoring patients’ psychological state and 

ability to function and work.   

Key stakeholders’ perspective 

We then adopted a participatory approach to the design of our eHealth intervention by 

exploring the perspectives of key stakeholders on the potential use of a decision 

support tool (DST) for IBD patients.362 A rural perspective was represented at the 

colloquium along with metropolitan perspectives. In this qualitative study, a framework 

for the DST was proposed with the intention of using it as an adjunct to current models 

of care and to facilitate shared decision-making and patient engagement. A target 

population of stable patients with mild-to-moderate UC was identified as being the most 
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appropriate for the DST. A DST encompassing PROs, objective markers of disease and 

clinical algorithms based on international guidelines was perceived to be the best 

design platform for the DST. Patient involvement in the design and implementation of 

the DST was identified by key stakeholders as being critical for success.  

Prospective clinical study 

In our prospective clinical study, evidence-based clinical pathways were developed and 

incorporated into a tablet-based DST. We initially undertook alpha testing to ensure that 

the DST addressed key aspects of the Australian health system’s performance 

framework380 and made minor modifications based on patient and clinician feedback. 

The beta testing of our DST involved a comparison of existing standard outpatient 

management prior to the use of the DST, with outpatient management after using the 

DST. The DST was used to stratify patients based on severity of disease activity and 

psychological distress and evaluate patients’ preventive care needs. The primary 

outcome of our study was an improvement (absolute increase) in the use of 13 process 

indicators relating to disease management, psychological wellbeing and preventive care 

for UC.  

 

We found that the DST significantly improved the quality of care delivered to patients 

with mild-to-moderate UC, as measured by a significant increase in the use of process 

indicators. In particular, the DST significantly improved the quality of the delivery of the 

psychological and preventive health aspects of care which may be neglected during 

routine IBD care. Moreover, the DST facilitated shared decision-making and increased 

patients’ participation in their management. We concluded that DSTs improve quality of 

care by minimising errors of omission via standardisation of care, encouraging an 

evidence-based approach to care and facilitating risk stratification and care 
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coordination. We also found that DSTs facilitate participatory care by promoting SDM 

and increasing patient engagement in their management.  

 

Our final study assessed improvement in quality of care via the assessment of process 

indicators rather than outcome indicators. The process indicators related to 

psychological care and preventive care are generalizable to the entire population with 

IBD (i.e. CD patients as well as those with UC) as the process indicators for 

psychological and preventive care overlap regardless of disease subtype. However, the 

process indicators relating to the assessment of disease activity are specific to patients 

with UC. The results for disease activity are therefore not generalizable to the CD 

population. The process indicators relating to disease activity would need to be adapted 

for CD in order to make the DST generalizable to patients with CD. 

 

Recent developments 

Since the commencement of our study, additional eHealth tools have been developed to 

facilitate decision support for IBD management.93,381-383  

 

MyIBDcoach, a web-based tool, has been developed in the Netherlands for remote IBD 

monitoring.93 To our knowledge, of the more recent eHealth tools, only MyIBDcoach has 

described a participatory approach, involving patients and clinicians in its design, 

implementation and evaluation.376 MyIBDcoach also appears to be the only other 

eHealth tool, apart from our DST, to have incorporated an integrated model of IBD care 

focusing on disease activity, psychological wellbeing and the preventive health aspects 

of care. It also incorporates malnutrition assessment and disability assessment, 
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outcome measures that have been omitted from other eHealth tools. Educational 

material is included in the tool and PROs are evaluated. A 12-month trial comparing 

myIBDcoach to standard care in 909 patients (465 patients using the tool) found a 

reduction in the mean number of outpatient visits in the myIBDcoach group (1.55 [SD 

1.50]) compared to standard care (2.34 [1.64]; difference -0.79 [95% CI -0.98 to -0.59]; 

p<0.0001), and a reduction in the mean number of hospital admissions (0.05 [0.28] 

versus 0.10 [0.43]; difference -0.05 [-0.10 to 0.00]; p=0.46).93 Both groups reported high 

mean patient-reported quality of care scores, measured by an investigator-designed, 

domain–based questionnaire 8.16 vs 8.27 on a VAS (visual analogue scale), indicating 

no difference in patient-reported quality of care between the two groups. However, the 

assessment of quality of care using a VAS has not been validated as a measure of 

quality care in IBD and no other objective measures of quality of care were assessed in 

the study. The cost-effectiveness of myIBDcoach compared to standard outpatient 

based care is yet to be reported. 

  

In a separate study, a home-based remote mobile monitoring app, ‘HealthPROMISE’, 

was designed to increase patient engagement and self-management skills and is 

currently being used in The PACE IBD program at Mount Sinai Hospital in Toronto.339  

In an abstract presented by Atreja et al., 320 patients in the US were followed for a 

median of 495 days, of which 162/320 were randomised to the ‘HealthPROMISE’ app 

and compared to patients not using the HealthPROMISE app.381 The percentage of 

quality of care metrics (although not specified) met were calculated and compared to 

patients using a purely educational app. Quality of care started to improve within 5 

months of using the HealthPROMISE app compared with the educational app (increase 

of 28% vs 9%, P < 0.01), indicating a significant improvement in care.381 Further data 

regarding the efficacy of HealthPROMISE and the nature of quality of care assessment 
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undertaken by Atreja et al. are awaited in order to understand the potential benefit of 

HealthPROMISE in clinical practice.   

 

More recently, Walsh et al. evaluated TrueColours, a web-based DST for disease 

activity monitoring for patients with IBD, which requires regular online contact with IBD 

clinicians.382 The tool, which uses patient-reported outcomes (PROs), aims to improve 

access to care and quality of care by monitoring symptoms, quality of life and 

hospitalisations and other outcome measures such as home fecal calprotectin (FC) and 

monthly blood tests. In a 6-month pilot study of patients with UC, 66/240 (28%) patients 

were recruited to using the tool with a retention rate of 57/66 (85%).382 Seventy-six 

percent of patients adhered to daily disease activity (SCCAI) questionnaires, while 95% 

completed fortnightly quality of life questionnaires. Usability, assessed using the SUS, 

was classified as “superior” (score 92.5), while qualitative interviews confirmed that the 

tool was efficient, effective, and easy to learn.382 TrueColours has also apparently 

facilitated the successful transfer of patients with mild-to-moderate disease to a virtual 

clinic, (pers comm. Dr Alissa Walsh). The cost benefit of TrueColours compared with 

standard care is yet to be reported. 

 

The effectiveness of a web-based tool that uses value-based health care (VBHC), 

where providers, including hospitals and clinicians, are paid based on patient health 

outcomes, has been assessed at the UCLA Centre for Inflammatory Bowel Disease.383 

Zand et al. reviewed readmission rates, disease flares and hospitalisation rates in a 

cohort of patients using a VBHC system with a remote management program that uses 

clinical pathways and educational material.383 Eight hundred and twenty-nine of 4053 

patients enrolled in the program and after 2 years, IBD-related hospitalisation 
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decreased by 79.4%, emergency department visits reduced by 69.5% and the relapse 

rate decreased by 46.6%.383 

 

The feasibility of using telehealth visits with video consultations for outpatient care of 

patients with IBD has been assessed by Li and colleagues at the Dartmouth-Hitchcock 

IBD Center in New Hampshire, USA. Outcomes following outpatient reviews were 

compared in 48 IBD patients pre- and post- using telehealth and included evaluation of 

steroid use, hospitalisations, number of emergency visits, number of follow-up visits, 

narcotics use, biologic therapy exposure and nocturnal bowel movements.384 A 

reduction in cost to the patient with no travel expenses (saving an average of USD $62 

out-of-pocket costs per patient) was demonstrated with less time taken off for work 

among those who underwent telehealth reviews compared to in-person visits. There 

were no differences in current steroid use (25% vs 15%; OR = 0.51, P = 0.21) or current 

biologic therapy exposure (71% vs 77%; OR = 1.39, P = 0.49) before and after the 

implementation of the telemedicine clinics.384 The OR changes in narcotic use, health 

care utilisation and symptoms were not statistically significant.  Seventy-seven percent 

of patients who participated in the telehealth clinic continued to use telehealth as their 

preferred method of review following completion of the study.384  

 

A text messaging self-management tool has been developed in the Telemedicine for 

Patients with IBD (TELE-IBD) trial.385,386 Psychological wellbeing management and IBD 

knowledge have been assessed and reported. Participants were randomised to 

standard care, weekly TELE-IBD or fortnightly TELE-IBD.385 Knowledge was assessed 

at baseline, 6 months and 12 months using CCKNOW. Participants in the TELE-IBD 

arms had a greater improvement in CCKNOW score compared with standard care 



  299 

(TELE-IBD fortnightly +2.4 vs standard care + 1.8, P = 0.83; TELE-IBD weekly +2.0 vs 

standard care +1.8, P = 0.35).385 However, there was no difference in the CCKNOW 

score change between standard care and the TELE-IBD arms after controlling for race, 

age and baseline IBD knowledge.385 Additional online resources may therefore have 

been needed to improve education for patients with IBD. Symptoms of depression were 

measured at baseline, and then participants periodically received text messages to 

initiate self-testing for psychological wellbeing. Treatment plans were then conveyed to 

the participants via text and adherence to the self-testing was evaluated at 12 months. 

Forty-eight out of 193 participants had depressive symptoms at baseline.386 There was 

no association between depressive symptoms and adherence to self-testing but 

adherence did increase with depressive symptoms in participants that were younger 

than 41 years (P = 0.02).386 The outcomes following the suggested management plan 

(disease activity and quality of life) are yet to be reported, hence the extent to which 

mobile text message is able to improve psychological and disease outcomes remains to 

be seen.  

 

DSTs that facilitate SDM are beginning to emerge for IBD management. An online DST 

has recently been developed to generate a “preferences report” for patients requiring 

biologic agents for their IBD.356 In their survey of 640 patients who used the online DST, 

Almario et al. applied adaptive choice-based conjoint analysis, a technique that 

determines how respondents make complex decisions under conditions of uncertainty, 

to examine how patients with IBD navigate among available biologic therapies. Although 

it was found that demographic and disease characteristics were poorly predictive of 

individual preferences reflecting the highly personalised nature of biologic decision-

making, the online DST resulting from the study (www.ibdandme.org) may be able to be 

used by patients to support SDM whilst optimising personalised biologic selection.356 

http://www.ibdandme.org/
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The long-term benefit of such an approach on PROs, adherence and disease activity 

outcomes remains to be seen.   

 

Although additional eHealth tools have been developed for patients with IBD, their 

outcomes are yet to be reported. A web-based telemanagement system in Spain for 

moderate-to-severe disease activity, using the SCCAI to implement an action plan, is 

currently being investigated.387 IBD Smart, a mobile telephone app developed in New 

Zealand  to facilitate disease management, has been assessed for acceptance and 

usability in 35 patients over a 6-week period using a 7-point Likert scale.388 Seventy-four 

percent of patients found the app usable; however, quantitative outcomes of the IBD 

Smart app itself are yet to be reported.  

 

Whilst a participatory approach (involving patients and clinicians) to the design, 

evaluation and implementation of eHealth tools appears to be the recommended 

pathway for their development, such an approach has not been applied uniformly in 

several of the tools to date. The risks of ongoing development of eHealth tools without a 

participatory approach is lack of uptake, attrition and non-adherence. Heterogeneity of 

outcome measures continues to be problematic even among more recently developed 

eHealth tools. In an effort to address deficiencies in this area, Van Deen et al. have 

recently developed and validated an IBD monitoring index for mobile eHealth tools. The 

tool monitors IBD disease activity (both UC and CD) using PROs and correlates well 

with clinical disease activity (area under the receiver operating curve (ROC) of 0.90 in 

patients with CD and 0.91 in patients with UC).389 Changes in disease activity also 

correlate well with the PRO index change (P < 0.003) with an intraclass correlation 

coefficient for test-reliability of 0.94 for CD and UC. Endoscopic activity correlated well 
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with the mobile scoring system for patients with UC (area under the ROC 0.82) but only 

moderately for patients with CD (are under the ROC 0.63). The scoring system is 

therefore useful for mobile eHealth technologies and should be incorporated into 

assessments of future eHealth decision support tools. Further investigation and 

validation of eHealth outcome measures and indices is required to help provide a 

means of evaluating their effectiveness. A validated tool to assess the quality of care 

delivered by eHealth interventions would in particular be of great benefit. 

 

 

Conclusion  

This thesis presents a series of studies that identifies variation in care as a major barrier 

to quality of care and the cost consequences of reactive models of care. It further 

demonstrates that a participatory care model, encompassing standardised clinical 

pathways, delivered via a decision support tool is feasible and improves the quality of 

health care delivery for patients with mild to moderate UC.   

 

Future Directions  

This thesis has demonstrated that eHealth interventions have the potential to break 

down barriers to the delivery of quality of care in IBD by acting as a vehicle to deliver a 

standardised approach to care.  

 

We intend to undertake population-based testing via longitudinal evaluation of the DST 

in the setting of a nurse-led IBD clinic for both face-to-face visits and as part of remote 

monitoring of patients. This will help evaluate the efficacy of the tool in changing 
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management over time. It is anticipated that use of the DST in concert with objective 

markers of disease activity will promote shared decision-making, facilitate self-

management, help maintain tight-control over disease and thereby reduce the likelihood 

of disease progression and preventable complications via a proactive approach to care. 

We intend to evaluate the factors that influence sustainability of the tool and analyse the 

attributes of the clinicians and patients that are most likely to benefit from the DST.59 

Given the previously high attrition rates associated with eHealth interventions, we have 

deliberately selected quality indicators that are aligned with international IBD standards 

in an effort to future-proof the DST and promote its sustainability in clinical practice.390 It 

is anticipated that the DST will facilitate the delivery of evidence-based care, regardless 

of location or clinician experience. The incorporation of quality indicators within the DST 

also provides it with the potential to facilitate quality assurance audits.  

 

We hope to integrate the DST into a cloud-based clinical management software (CMS) 

that is currently being developed for IBD outpatient management by the Australian and 

New Zealand IBD consortium.391 The DST has the potential to be integrated into a 

patient portal and may thereby facilitate remote monitoring of patients. Integration of the 

DST into the CMS would help facilitate further population-based evaluation of the DST 

and provide a platform that is accessible to patients, primary care physicians, IBD 

specialists and the multidisciplinary team.  Using the CMS platform the DST would 

enable evaluation and aggregation of several sources of data as recently described by 

Pauwen et al.369: monitoring data (based on patient’s individual characteristics, disease 

history and monitoring results); algorithms for treatment strategies (derived from the 

published evidence); quality monitoring (including safety, effectiveness and continuity of 

care), and; patient-centered collaborative practice data (as a general overview of the 

patient’s instantaneous state as determined by inputs from the multidisciplinary team). 
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Such an approach should therefore provide the DST with the potential to improve the 

quality of health care delivery throughout Australia and New Zealand.  

 

The value proposition of the DST is at present unknown and its cost-effectiveness will 

need to be evaluated as part of longitudinal population-based testing. It is anticipated 

that the main cost-saving of the DST will be in reducing the number of face-to-face 

outpatients visits. However, the down-stream cost-savings associated with its use as 

part of a proactive integrated model of care will also need to be evaluated as part of a 

VBHC program. Whilst we acknowledge that our study did not specifically evaluate the 

impact of the DST on remote monitoring, it did include clinical algorithms that may be 

used as part of a remote monitoring strategy in the future. Given that the Australian and 

New Zealand Governments are both supportive of eHealth initiatives that facilitate 

remote care management including telemedicine and interactive online tools in other 

chronic disease, such as diabetes and cystic fibrosis, we anticipate that eHealth 

initiatives such as the DST for IBD management would be similarly supported. Further 

testing of the utility and cost-effectiveness of the DST as part of a remote monitoring 

model of care is warranted in future studies. 
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Participant Information Sheet/Consent Form 

Interventional Study - Adult providing own consent 

Title 

 

Short Title 

An integrated eHealth strategy to optimise 

outpatient disease and psychological 

management in Inflammatory Bowel Disease – 

Evaluation of an eHealth decision support tool 

within a health services model framework. 

EHealth in IBD 

 

Protocol Number  

Project Sponsor 

1 

Gutsy Group; Ferring Pharmaceuticals 

Principal Investigator Dr Peter De Cruz  

Principal Research Fellow 

Associate Investigator(s):   

 

 

 

Dr Belinda Jackson 

Dr Jakob Begun 

 

 

 

 

Location:  

 

Austin Health, Heidelberg, Victoria 

Mater, South Brisbane, Queensland 
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Part 1 What does my participation involve? 

1 Introduction 

You are invited to take part in this research project to help us evaluate an internet-based 

management program for individuals with stable inflammatory bowel disease (IBD), in particular, 

ulcerative colitis (UC). Our aim is to manage individuals with stable UC online to help us better 

support patients attending IBD outpatient services. 

This project involves you as the clinician completing a questionnaire regarding your interaction 

with your patients using a suggested management plan from a decision support tool following 

your outpatient clinic reviews. The questionnaire will be completed following the conclusion of 

the study in mid to late 2017 so that you only need to complete one questionnaire for the study. 

The questions will ask you about your patient’s IBD management.  

This Participant Information Sheet/Consent Form tells you about the research project. It 

explains the questionnaires involved. Knowing what is involved will help you decide if you want 

to take part in the research. 

Please read this information carefully. Ask questions about anything that you don’t understand 

or want to know more about.  

Participation in this research is voluntary. If you don’t wish to take part, you don’t have to.  

 

If you decide you want to take part in the research project, you will be asked to sign the consent 

section. By signing it you are telling us that you: 

• Understand what you have read 

• Consent to take part in the research project  

You will be given a copy of this Participant Information and Consent Form to keep. 

 

 

 

2  What is the purpose of this research? 

The numbers of patients with IBD has increased over the last decade and has resulted in an 

increased use of health care resources and longer waiting times to see IBD specialists.  
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The purpose of this research is to undertake a study of IBD patients with well-controlled UC 

comparing standard outpatient clinic management to a tablet-based online management 

strategy using standardised algorithms to manage IBD. The aim is to explore the care of your 

patient’s disease and psychological wellbeing.  

Your participation will help us to gather important information about the quality of IBD care, the 

consistency of care between doctors, and how well your patients understand their management.  

Based on the information collected we aim to manage patient’s IBD and psychological wellbeing 

more effectively and efficiently. We hope that such an approach will improve IBD care and 

minimise unnecessary clinic visits.  

This research has been initiated by the study doctor, Dr Peter De Cruz. This research has been 

sponsored by the Gutsy Group and Ferring Pharmaceuticals. All data, when collated, will be 

non-identifiable. The information collected will form the basis of a Doctor of Philosophy thesis 

undertaken by Dr Belinda Jackson. 
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3 What does participation in this research involve? 

All clinicians attending Austin Health and Mater Hospital’s IBD outpatient clinics will be invited to 

participate in the study.  

Each clinician will be asked to complete a questionnaire following a six-week period of 

outpatient reviews using a decision support tool-developed management plan, aimed at 

assisting you in the management of patients with mild-to-moderate UC. The decision support 

tool will be used by the patients prior to the outpatient clinical review to assess their current IBD 

disease activity, psychological wellbeing and preventive care. The patients will receive a print-

out of their suggested management plan that will be handed to you at the commencement of 

their clinic review. You will be able to use the suggested management plan to formulate an 

individualised and appropriate management plan for each patient. Any changes to the 

suggested management plan will need to be documented on the print-out. The print-out will be 

scanned to the medical records once any changes have been made. The patient will be able to 

take home a copy of the print-out with any changes to the suggested plan documented on the 

print-out. The suggested management plan will be similar to those already used in the 

outpatient clinic and may therefore minimise the time spent with the patient. The formulated 

management plan will be based on the current ECCO and Australian Therapeutic Guidelines. 

The aim of the print-out is to assist you in your management of the patients and to improve IBD 

care by reducing variation of care between clinicians. 

The questionnaire will take approximately 5 minutes to complete. The questionnaire will be 

completed on a paper form where the data will be entered onto a computer based at Austin 

Health.  

If you become distressed whilst completing the questionnaires, you may finish completing the 

questionnaires at another time within a two-week period from when you commence the 

questionnaires or you may choose to withdraw from the study.  

Additional costs 

There will be no additional costs associated with participating in this research project, nor will 

you be paid.  

 

 

4 What do I have to do? 

You will need to commit approximately 5 minutes of your time to completing the questionnaire.  
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5 Other relevant information about the research project 

All IBD patients with mild-to-moderate UC at Austin Health and Mater Hospital will be invited to 

participate over a six-month period, starting from January 2017.  

The project will be conducted by: the Head of IBD at Austin Health, Dr Peter De Cruz; an IBD 

Fellow at Austin Health, Dr Belinda Jackson; and, a Gastroenterologist at Mater Hospital, Jakob 

Begun. A clinical psychologist, Dr Simon Knowles; Professor of Epidemiology at Monash 

University, Professor Danny Liew; Senior Research Fellow at the Department of Health 

Informatics at the University of Melbourne, Kathleen Gray; statistician at Melbourne EpiCentre, 

Alexandra Gorelik; biostatistician at Monash University, Arul Earnest; and, Head of the Registry 

Sciences Unit at Monash University, Susannah Ahern, have assisted with the study design of 

the project. 

 

6 Do I have to take part in this research project? 

Participation in any research project is voluntary. If you do not wish to take part, you do not have 

to. If you decide to take part and later change your mind, you are free to withdraw from the 

project at any stage. 

If you do decide to take part, you will be given this Participant Information and Consent Form to 

sign and you will be given a copy to keep. 

Your decision whether to take part or not to take part, or to take part and then withdraw, will not 

affect your relationship with The Austin or Mater Hospital.   

 

7 What are the alternatives to participation?  

You do not have to take part in this research project.    

 

8 What are the possible benefits of taking part? 

We cannot guarantee or promise that you will receive any benefits from this research.  

 

9 What are the possible risks and disadvantages of taking part? 

There are no anticipated risks or disadvantages of taking part in this study as it involves a 

suggested management plan to assist you with your clinical management.  
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If you become upset or distressed as a result of your participation in the research, the 

researcher is able to arrange a referral for counselling and/or other appropriate support.  Any 

counselling or support will be provided by individuals who are not members of the research 

team.  Psychological support will be provided by the Hospital’s psychologists if required. 

 

10 What if I withdraw from this research project? 

If you decide to withdraw from the project, please notify a member of the research team before 

you withdraw. There will be no consequences of withdrawing from the study after agreeing to 

participate. If you withdraw after completing some questionnaires, the information collected to 

that point will be kept and analysed with information collected from other participants. 

 

11 Could this research project be stopped unexpectedly? 

There is no anticipated reason for this project to be stopped unexpectedly. 

 

 

12 What happens when the research project ends? 

The information and results collected will be analysed and documented in a research 

publication. The outcomes of the study will be available to those participants who would like to 

view the results. The results should be available in 2017. 
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Part 2 How is the research project being conducted? 

13 What will happen to information about me? 

By signing the consent form you consent to the study doctor and relevant research staff 

collecting and using personal information about you for the research project. Any information 

obtained in connection with this research project that can identify you will remain confidential. 

Your information will only be used for the purpose of this research project and it will only be 

disclosed with your permission, except as required by law. 

Data will be entered on a password-protected computer in the Austin Academic Centre at Austin 

Heath. The principal investigator will have access to this data. The data will be stored for 7 

years following the completion of the study. 

It is anticipated that the results of this research project will be published and/or presented in a 

variety of forums. In any publication and/or presentation, information will be provided in such a 

way that you cannot be identified, except with your permission. No identifiable information will 

be released.  

In accordance with relevant Australian privacy and other relevant laws, you have the right to 

request access to your information collected and stored by the research team. You also have 

the right to request that any information with which you disagree be corrected. Please contact 

the study team member named at the end of this document if you would like to access your 

information. 

Any information obtained for the purpose of this research project and for any future research 

that can identify you will be treated as confidential and securely stored.  It will be disclosed only 

with your permission, or as required by law. 

 

14 Complaints and compensation 

If you suffer any injuries or complications as a result of this research project, you should contact 

the study team as soon as possible and you will be assisted with arranging appropriate medical 

treatment. If you are eligible for Medicare, you can receive any medical treatment required to 

treat the injury or complication, free of charge, as a public patient in any Australian public 

hospital. 
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Who is organising and funding the research? 

This research project will be conducted by Dr Peter De Cruz, Dr Belinda Jackson and Dr Jakob 

Begun. Ferring, a pharmaceutical company, have funded the development of the decision 

support tool and The Gutsy Group have provided funding for a project coordinator for the study.  

No persons will benefit financially from this project. 

 

15 Who has reviewed the research project?   

All research in Australia involving humans is reviewed by an independent group of people called 

a Human Research Ethics Committee 357.  The ethical aspects of this research project have 

been approved by the HREC of The Austin hospital (Austin Health).  

This project will be carried out according to the National Statement on Ethical Conduct in 

Human Research (2007). This statement has been developed to protect the interests of people 

who agree to participate in human research studies. 

 

 

16 Further information and who to contact 

 

The person you may need to contact will depend on the nature of your query.  

If you want any further information concerning this project or if you become distressed whilst 

participating in the study you can contact the principal study doctor on (03) 9496 5000 (24 hour 

contact number) or any of the following people.  

 

 Clinical contact persons 

 

Name Belinda Jackson 

Position IBD Research Fellow 

Telephone (03) 9496 5000 

Email Belinda.Jackson@austin.org.au 

Name Peter De Cruz 
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For matters relating to research at the site at which you are participating, the details of the local 

site complaints person are: 

Complaints contact person 

If you have any complaints about any aspect of the project, the way it is being conducted or any 

questions about being a research participant in general, then you may contact: 

Position Director of Inflammatory Bowel Diseases at Austin Health 

Telephone (03) 9496 5000 

Email Peter.Decruz@austin.org.au 

Name Adrienne.Matthews 

Position IBD Research Nurse 

Telephone (03) 9496 5000 

Email Adrienne.Matthews@austin.org.au 

Reviewing HREC name Austin Health Human Research Ethics Committee 

HREC Executive Offcier Ms Chelsea Webster 

Telephone (03) 9496 4090 

Email ethics@austin.org.au 
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Consent Form - Adult providing own consent 

Title 

An integrated eHealth strategy to optimise outpatient 
disease and psychological management in 
Inflammatory Bowel Disease – Evaluation of an 
eHealth decision support tool within a health services 
model framework. 
 

Short Title eHealth in IBD 

Project Sponsor Ferring Pharmaceuticals and The Gutsy Group  

Coordinating Principal Investigator 
Dr Peter De Cruz 
 

Associate Investigator(s) 
 

Dr Belinda Jackson 
Dr Jakob Begun 

Location  Austin Health and Mater  

Declaration by Participant 
 
I have read the Participant Information Sheet or someone has read it to me in a language that I 
understand. 
I understand the purposes, procedures and risks of the research described in the project. 
I give permission for my doctors, other health professionals, hospitals or laboratories outside this hospital 
to release information to Austin Health/Mater concerning my disease and treatment for the purposes of 
this project. I understand that such information will remain confidential.  
I have had an opportunity to ask questions and I am satisfied with the answers I have received. 
I freely agree to participate in this research project as described and understand that I am free to 
withdraw at any time during the study without affecting my future health care.  
I understand that I will be given a signed copy of this document to keep. 
 

 
 Name of Participant (please 

print) 
    

 

 Signature  
 
Date   

 
Under certain circumstances (see Note for Guidance on Good Clinical Practice CPMP/ICH/135/95 at 
4.8.9) a witness* to informed consent is required.  

 
 Name of Witness* to Participant’s 

Signature (please print) 
  

 

 Signature  
 
Date   

 
* Witness is not to be the investigator, a member of the study team or their delegate.  In the event that an 
interpreter is used, the interpreter may not act as a witness to the consent process.  Witness must be 18 
years or older. 
Declaration by Study Doctor/Senior Researcher† 

I have given a verbal explanation of the research project, its procedures and risks and I believe that the 
participant has understood that explanation. 

 
 Name of Study Doctor/ 

Senior Researcher† (please 
print) 

  

  

 Signature  
 
Date   

 
† A senior member of the research team must provide the explanation of, and information concerning, the 
research project. 
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Appendix 1.2: Patient Information and Consent Form (PICF) for the 

DST group 
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Participant Information Sheet/Consent Form 

Interventional Study - Adult providing own consent 

Title 

An integrated eHealth strategy to optimise 

outpatient disease and psychological 

management in Inflammatory Bowel Disease – 

Evaluation of an eHealth decision support tool 

within a health services model framework. 

 
Protocol Number  1 

Principal Investigator Dr Peter De Cruz  

Principal Research Fellow 

Associate Investigator(s):   

 

 

 

Dr Belinda Jackson 

Dr Jakob Begun 

 

 

 

 

Location:  

 

Austin Health, Victoria 

Mater, South Brisbane, Queensland 

Sponsors:                                                         Gutsy Group and Ferring Pharmaceuticals 
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Part 1 What does my participation involve? 

1 Introduction 

You are invited to take part in this research project to help us evaluate an internet-based 

management program for individuals with stable inflammatory bowel disease (IBD), in particular, 

ulcerative colitis (UC). Our aim is to manage individuals with stable UC online to help us better 

support patients attending IBD outpatient services. 

This project involves you as the participant completing a questionnaire following your outpatient 

clinic review. The questions will ask you about your IBD management, your psychological 

wellbeing management, preventive care and shared decision-making. You will also use a 

decision support tool (DST) on a tablet device whilst you are in the waiting room of the clinic, 

prior to your appointment.  

This Participant Information Sheet/Consent Form tells you about the research project. It 

explains the questionnaires involved. Knowing what is involved will help you decide if you want 

to take part in the research. 

Please read this information carefully. Ask questions about anything that you don’t understand 

or want to know more about. Before deciding whether or not to take part, you might want to talk 

about it with a relative, friend or your local doctor. 

Participation in this research is voluntary. If you don’t wish to take part, you don’t have to. You 

will receive the best possible care whether or not you take part. 

 

If you decide you want to take part in the research project, you will be asked to sign the consent 

section. By signing it you are telling us that you: 

• Understand what you have read 

• Consent to take part in the research project  

• Consent to the use of your personal and health information as described. 

You will be given a copy of this Participant Information and Consent Form to keep. 
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2  What is the purpose of this research? 

Inflammatory bowel disease can have a significant impact on your health, both medically (e.g. 

fatigue, pain, diarrhoea) and psychologically (e.g. stress, anxiety, depression). The numbers of 

patients with IBD has increased over the last decade and has resulted in an increased use of 

health care resources and longer waiting times to see IBD specialists.  

The purpose of this research is to undertake a study of IBD patients with well-controlled UC 

comparing standard outpatient clinic management to a web-based online management strategy 

using standardised algorithms to manage IBD. The aim is to explore the care of your disease 

and psychological wellbeing.  

Your participation will help us to gather important information about the quality of care the 

doctors provide, the consistency of care between doctors, and how well you understand your 

management.  

Based on the information collected we aim to manage patient’s IBD and psychological wellbeing 

more effectively and efficiently. We hope that such an approach will improve your care and 

minimise unnecessary clinic visits.  

This research has been initiated by the study doctor, Dr Peter De Cruz. All data, when collated, 

will be non-identifiable. The information collected will form the basis of a Doctor of Philosophy 

thesis undertaken by Dr Belinda Jackson. 
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3 What does participation in this research involve? 

All patients attending Austin Health and Mater Hospital’s IBD outpatient clinics with mild-to-

moderate, stable UC will be invited to participate in the study.  

You will be asked to complete a questionnaire following your outpatient review regarding the 

consultation as well as your understanding of your IBD management. You will also use a tablet 

device prior to the outpatient clinical review to answer questions regarding current IBD 

medications, current disease activity, psychological wellbeing and preventive care. These 

questions will be similar to those asked in your outpatient clinic review and may therefore 

minimise the time spent with the doctor asking the same questions. A print-out of a suggested 

management plan will then be provided to give to the doctor at the beginning of the consultation. 

It is important to note that your doctors management recommendation may be different to the 

print-out recommendation. The print-out is merely a suggested management plan and may not 

apply to you (depending on your medication side-effect history and your other medical issues). 

Project investigators (Dr Peter De Cruz, Dr Belinda Jackson and Dr Jakob Begun) will be 

available in person to assist in any technology issues regarding completing the decision support 

tool questions during the IBD clinic.  

The questionnaire following the outpatient review will take approximately 5-10 minutes to 

complete. An IBD nurse will be available to assist you in completing the questionnaire (in case 

you have concerns regarding the questionnaires). The questionnaire will be completed on a 

paper form which will be entered onto a computer which is stored at The Austin. The questions 

on the decision support tool will take approximately 5-10 minutes to complete.  

If you become distressed whilst completing the questionnaires, you may finish completing the 

questionnaires at another time within a two-week period from when you commence the 

questionnaires or you may choose to withdraw from the study. A study organiser will be 

available during the clinic to assist in completing the questionnaires if assistance is required. 

 

 

 

Additional costs 

There will be no additional costs associated with participating in this research project, nor will 

you be paid.  
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4 What do I have to do? 

You will need to commit approximately 5-10 minutes of your time to completing the 

questionnaire at the conclusion of your clinical review. You will also need to commit 5 minutes of 

your time prior to your clinical review with the doctor so that you can complete the questions on 

the decision support tool.  

 

5 Other relevant information about the research project 

All IBD patients with mild-to-moderate UC at the Austin Hospital and Mater Hospital will be 

invited to participate over a six-month period, starting from January 2017.  

The project will be conducted by: the Head of IBD at The Austin, Dr Peter De Cruz; an IBD 

Fellow at Austin Health, Dr Belinda Jackson; and, a Gastroenterologist at Mater Hospital, Jakob 

Begun. A clinical psychologist, Dr Simon Knowles; Professor of Epidemiology at Monash 

University, Professor Danny Liew; Senior Research Fellow at the Department of Health 

Informatics at the University of Melbourne, Kathleen Gray; statistician at Melbourne EpiCentre, 

Alexandra Gorelik; biostatistician at Monash University, Arul Earnest; and, Head of the Registry 

Sciences Unit at Monash University, Susannah Ahern, have assisted with the study design of 

the project. 

Information about you may be obtained from your health records to assist with recruitment of 

patients for the study. 

 

6 Do I have to take part in this research project? 

Participation in any research project is voluntary. If you do not wish to take part, you do not have 

to. If you decide to take part and later change your mind, you are free to withdraw from the 

project at any stage. 

If you do decide to take part, you will be given this Participant Information and Consent Form to 

sign and you will be given a copy to keep. 

Your decision whether to take part or not to take part, or to take part and then withdraw, will not 

affect your routine treatment, your relationship with those treating you or your relationship with 

Austin Health or Mater Hospital.   

 

7 What are the alternatives to participation?  
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You do not have to take part in this research project to receive treatment at this hospital.    

 

8 What are the possible benefits of taking part? 

We cannot guarantee or promise that you will receive any benefits from this research.  

 

9 What are the possible risks and disadvantages of taking part? 

There are no anticipated risks or disadvantages of taking part in this study as it is a survey of 

your current management and your current symptoms.  

If you become upset or distressed as a result of your participation in the research, the 

researcher is able to arrange a referral for counselling and/or other appropriate support.  Any 

counselling or support will be provided by individuals who are not members of the research 

team.  Psychological support will be provided by the Hospital’s psychologists if required. 

 

10 What if I withdraw from this research project? 

If you decide to withdraw from the project, please notify a member of the research team before 

you withdraw. There will be no consequences of withdrawing from the study after agreeing to 

participate. If you withdraw after completing some questionnaires, the information collected to 

that point will be kept and analysed with information collected form other participants. 

 

11 Could this research project be stopped unexpectedly? 

There is no anticipated reason for this project to be stopped unexpectedly. 

 

 

12 What happens when the research project ends? 

The information and results collected will be analysed and documented in a research 

publication. The outcomes of the study will be available to those participants who would like to 

view the results. The results should be available in 2017. 
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Part 2 How is the research project being conducted? 

13 What will happen to information about me? 

By signing the consent form you consent to the study doctor and relevant research staff 

collecting and using personal information about you for the research project. Any information 

obtained in connection with this research project that can identify you will remain confidential. 

Your information will only be used for the purpose of this research project and it will only be 

disclosed with your permission, except as required by law. 

Data will be entered on a password-protected computer in the Austin Academic Centre at Austin 

Health. The principal investigator will have access to this data. The data will be stored for 7 

years following the completion of the study. 

It is anticipated that the results of this research project will be published and/or presented in a 

variety of forums. In any publication and/or presentation, information will be provided in such a 

way that you cannot be identified, except with your permission. No identifiable information will 

be released.  

In accordance with relevant Australian privacy and other relevant laws, you have the right to 

request access to your information collected and stored by the research team. You also have 

the right to request that any information with which you disagree be corrected. Please contact 

the study team member named at the end of this document if you would like to access your 

information. 

Any information obtained for the purpose of this research project and for any future research 

that can identify you will be treated as confidential and securely stored.  It will be disclosed only 

with your permission, or as required by law. 

 

14 Who is organising and funding the research? 

This research project will be conducted by Dr Peter De Cruz, Dr Belinda Jackson and Dr Jakob 

Begun. Ferring, a pharmaceutical company, have funded the development of the decision 

support tool and The Gutsy Group have provided funding for a project coordinator for the study. 

No persons will benefit financially from this project. 

 

15 Who has reviewed the research project?   
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All research in Australia involving humans is reviewed by an independent group of people called 

a Human Research Ethics Committee 357.  The ethical aspects of this research project have 

been approved by the HREC of The Austin hospital (Austin Health).  

This project will be carried out according to the National Statement on Ethical Conduct in 

Human Research (2007). This statement has been developed to protect the interests of people 

who agree to participate in human research studies. 

 

16 Further information and who to contact 

 

The person you may need to contact will depend on the nature of your query.  

If you want any further information concerning this project or if you become distressed whilst 

participating in the study you can contact the principal study doctor on (03) 9496 5000 (24 hour 

contact number) or any of the following people.  

 

 Clinical contact persons 

 

 

 

Name Belinda Jackson 

Position IBD Research Fellow 

Telephone (03) 9496 5000 

Email Belinda.Jackson@austin.org.au 

Name Peter De Cruz 

Position Director of Inflammatory Bowel Diseases at Austin Health 

Telephone (03) 9496 5000 

Email Peter.Decruz@austin.org.au 

Name Adrienne.Matthews 

Position IBD Research Nurse 

Telephone (03) 9496 5000 

Email Adrienne.Matthews@austin.org.au 
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For matters relating to research at the site at which you are participating, the details of the local 

site complaints person are: 

Complaints contact person 

If you have any complaints about any aspect of the project, the way it is being conducted or any 

questions about being a research participant in general, then you may contact: 

Reviewing HREC name Austin Health Human Research Ethics Committee 

HREC Executive Offcier Ms Chelsea Webster 

Telephone (03) 9496 4090 

Email ethics@austin.org.au 
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Consent Form - Adult providing own consent 

Title 

An integrated eHealth strategy to optimise outpatient 
disease and psychological management in 
Inflammatory Bowel Disease – Evaluation of an 
eHealth decision support tool within a health services 
model framework. 
 

Short Title eHealth in IBD 

Project Sponsor Ferring Pharmaceuticals and The Gutsy Group  

Coordinating Principal Investigator 
Dr Peter De Cruz 
 

Associate Investigator(s) 
 

Dr Belinda Jackson 
Dr Jakob Begun 

Location  Austin Health and Mater  

Declaration by Participant 
 
I have read the Participant Information Sheet or someone has read it to me in a language that I 
understand. 
I understand the purposes, procedures and risks of the research described in the project. 
I give permission for my doctors, other health professionals, hospitals or laboratories outside this hospital 
to release information to Austin Health/Mater concerning my disease and treatment for the purposes of 
this project. I understand that such information will remain confidential.  
I have had an opportunity to ask questions and I am satisfied with the answers I have received. 
I freely agree to participate in this research project as described and understand that I am free to 
withdraw at any time during the study without affecting my future health care.  
I understand that I will be given a signed copy of this document to keep. 
 

 
 Name of Participant (please 

print) 
    

 

 Signature  
 
Date   

 
Under certain circumstances (see Note for Guidance on Good Clinical Practice CPMP/ICH/135/95 at 
4.8.9) a witness* to informed consent is required.  

 
 Name of Witness* to Participant’s 

Signature (please print) 
  

 

 Signature  
 
Date   

 
* Witness is not to be the investigator, a member of the study team or their delegate.  In the event that an 
interpreter is used, the interpreter may not act as a witness to the consent process.  Witness must be 18 
years or older. 
Declaration by Study Doctor/Senior Researcher† 

I have given a verbal explanation of the research project, its procedures and risks and I believe that the 
participant has understood that explanation. 

 
 Name of Study Doctor/ 

Senior Researcher† (please 
print) 

  

  

 Signature  
 
Date   

 
† A senior member of the research team must provide the explanation of, and information concerning, the 
research project. 
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Appendix 1.3: Patient Information and Consent Form (PICF) for the 

non-DST group 
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Participant Information Sheet/Consent Form 

Interventional Study - Adult providing own consent 

Title 

An integrated eHealth strategy to optimise 

outpatient disease and psychological 

management in Inflammatory Bowel Disease – 

Evaluation of an eHealth decision support tool 

within a health services model framework. 

 
Protocol Number  1 

Principal Investigator Dr Peter De Cruz  

Principal Research Fellow 

Associate Investigator(s):   

 

 

 

Dr Belinda Jackson 

Dr Jakob Begun 

 

 

 

 

Location:  

 

Austin Health, Heidelberg, Victoria 

Mater, South Brisbane, Queensland 

Sponsors:                                                         Gutsy Group and Ferring Pharmaceuticals 
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Part 1 What does my participation involve? 

1 Introduction 

You are invited to take part in this research project to help us evaluate an internet-based 

management program for individuals with stable inflammatory bowel disease (IBD), in particular, 

ulcerative colitis (UC). Our aim is to manage individuals with stable UC online to help us better 

support patients attending IBD outpatient services. 

This project involves you as the participant completing a questionnaire following your outpatient 

clinic review. The questions will ask you about your IBD management, your psychological 

wellbeing management, preventive care and shared decision-making. You may also be 

allocated to one of two groups who will use a decision support tool (DST) on an ipad whilst you 

are in the waiting room of the clinic, prior to your appointment.  

This Participant Information Sheet/Consent Form tells you about the research project. It 

explains the questionnaires involved. Knowing what is involved will help you decide if you want 

to take part in the research. 

Please read this information carefully. Ask questions about anything that you don’t understand 

or want to know more about. Before deciding whether or not to take part, you might want to talk 

about it with a relative, friend or your local doctor. 

Participation in this research is voluntary. If you don’t wish to take part, you don’t have to. You 

will receive the best possible care whether or not you take part. 

 

If you decide you want to take part in the research project, you will be asked to sign the consent 

section. By signing it you are telling us that you: 

• Understand what you have read 

• Consent to take part in the research project  

• Consent to the use of your personal and health information as described. 

You will be given a copy of this Participant Information and Consent Form to keep. 

 

 

2  What is the purpose of this research? 
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Inflammatory bowel disease can have a significant impact on your health, both medically (e.g. 

fatigue, pain, diarrhoea) and psychologically (e.g. stress, anxiety, depression). The numbers of 

patients with IBD has increased over the last decade and has resulted in an increased use of 

health care resources and longer waiting times to see IBD specialists.  

The purpose of this research is to undertake a study of IBD patients with well-controlled UC 

comparing standard outpatient clinic management to a web-based online management strategy 

using standardised algorithms to manage IBD. The aim is to explore the care of your disease 

and psychological wellbeing.  

Your participation will help us to gather important information about the quality of care the 

doctors provide, the consistency of care between doctors, and how well you understand your 

management.  

Based on the information collected we aim to manage patient’s IBD and psychological wellbeing 

more effectively and efficiently. We hope that such an approach will improve your care and 

minimise unnecessary clinic visits.  

This research has been initiated by the study doctor, Dr Peter De Cruz. All data, when collated, 

will be non-identifiable. The information collected will form the basis of a Doctor of Philosophy 

thesis undertaken by Dr Belinda Jackson. 
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3 What does participation in this research involve? 

All patients attending Austin Health and Mater Hospital’s IBD outpatient clinics with mild-to-

moderate, stable UC will be invited to participate in the study.  

You will be asked to complete a questionnaire following your outpatient review regarding the 

consultation as well as your understanding of your IBD management.  

Project investigators (Dr Peter De Cruz, Dr Belinda Jackson and Dr Jakob Begun) will be 

available in person to assist in any technology issues regarding completing the decision support 

tool questions during the IBD clinic.  

The questionnaire following the outpatient review will take approximately 5 minutes to complete. 

An IBD nurse will be available to assist you in completing the questionnaire (in case you have 

concerns regarding the questionnaires). The questionnaire will be completed on a paper form 

which will be entered onto a computer which is stored at The Austin.  

If you become distressed whilst completing the questionnaires, you may finish completing the 

questionnaires at another time within a two-week period from when you commence the 

questionnaires or you may choose to withdraw from the study. A study organiser will be 

available during the clinic to assist in completing the questionnaires if assistance is required. 

 

 

 

Additional costs 

There will be no additional costs associated with participating in this research project, nor will 

you be paid.  

 

4 What do I have to do? 

You will need to commit approximately 5 minutes of your time to completing the questionnaire at 

the conclusion of your clinical review.  

 

5 Other relevant information about the research project 
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All IBD patients with mild-to-moderate UC at Austin Health and Mater Hospital will be invited to 

participate over a six-month period, starting from January 2017.  

The project will be conducted by: the Head of IBD at The Austin, Dr Peter De Cruz; an IBD 

Fellow at The Austin, Dr Belinda Jackson; and, a Gastroenterologist at Mater Hospital, Jakob 

Begun. A clinical psychologist, Dr Simon Knowles; Professor of Epidemiology at Monash 

University, Professor Danny Liew; Senior Research Fellow at the Department of Health 

Informatics at the University of Melbourne, Kathleen Gray; statistician at Melbourne EpiCentre, 

Alexandra Gorelik; biostatistician at Monash University, Arul Earnest; and, Head of the Registry 

Sciences Unit at Monash University, Susannah Ahern, have assisted with the study design of 

the project. 

Information about you may be obtained from your health records to assist with recruitment of 

patients for the study. 

 

6 Do I have to take part in this research project? 

Participation in any research project is voluntary. If you do not wish to take part, you do not have 

to. If you decide to take part and later change your mind, you are free to withdraw from the 

project at any stage. 

If you do decide to take part, you will be given this Participant Information and Consent Form to 

sign and you will be given a copy to keep. 

Your decision whether to take part or not to take part, or to take part and then withdraw, will not 

affect your routine treatment, your relationship with those treating you or your relationship with 

The Austin or Mater Hospital.   

 

7 What are the alternatives to participation?  

You do not have to take part in this research project to receive treatment at this hospital.    

 

8 What are the possible benefits of taking part? 

We cannot guarantee or promise that you will receive any benefits from this research.  

 

9 What are the possible risks and disadvantages of taking part? 

There are no anticipated risks or disadvantages of taking part in this study as it is a survey of 

your current management.  
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If you become upset or distressed as a result of your participation in the research, the 

researcher is able to arrange a referral for counselling and/or other appropriate support.  Any 

counselling or support will be provided by individuals who are not members of the research 

team.  Psychological support will be provided by the Hospital’s psychologists if required. 

 

10 What if I withdraw from this research project? 

If you decide to withdraw from the project, please notify a member of the research team before 

you withdraw. There will be no consequences of withdrawing from the study after agreeing to 

participate. If you withdraw after completing some questionnaires, the information collected to 

that point will be kept and analysed with information collected form other participants. 

 

11 Could this research project be stopped unexpectedly? 

There is no anticipated reason for this project to be stopped unexpectedly. 

 

 

12 What happens when the research project ends? 

The information and results collected will be analysed and documented in a research 

publication. The outcomes of the study will be available to those participants who would like to 

view the results. The results should be available in 2017. 

 

 



 

   377 

 

 

Part 2 How is the research project being conducted? 

13 What will happen to information about me? 

By signing the consent form you consent to the study doctor and relevant research staff 

collecting and using personal information about you for the research project. Any information 

obtained in connection with this research project that can identify you will remain confidential. 

Your information will only be used for the purpose of this research project and it will only be 

disclosed with your permission, except as required by law. 

Data will be entered on a password-protected computer in the Austin Academic Centre at Austin 

Health. The principal investigator will have access to this data. The data will be stored for 7 

years following the completion of the study. 

It is anticipated that the results of this research project will be published and/or presented in a 

variety of forums. In any publication and/or presentation, information will be provided in such a 

way that you cannot be identified, except with your permission. No identifiable information will 

be released.  

In accordance with relevant Australian privacy and other relevant laws, you have the right to 

request access to your information collected and stored by the research team. You also have 

the right to request that any information with which you disagree be corrected. Please contact 

the study team member named at the end of this document if you would like to access your 

information. 

Any information obtained for the purpose of this research project and for any future research 

that can identify you will be treated as confidential and securely stored.  It will be disclosed only 

with your permission, or as required by law. 

 

 

14 Who is organising and funding the research? 

This research project will be conducted by Dr Peter De Cruz, Dr Belinda Jackson and Dr Jakob 

Begun. Ferring, a pharmaceutical company, have funded the development of a decision support 

tool which will used later in the study, and The Gutsy Group have provided funding for a project 

coordinator for the study. No persons will benefit financially from this project. 

 

15 Who has reviewed the research project?   
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All research in Australia involving humans is reviewed by an independent group of people called 

a Human Research Ethics Committee 357.  The ethical aspects of this research project have 

been approved by the HREC of The Austin hospital (Austin Health).  

This project will be carried out according to the National Statement on Ethical Conduct in 

Human Research (2007). This statement has been developed to protect the interests of people 

who agree to participate in human research studies. 

 

16 Further information and who to contact 

 

 

The person you may need to contact will depend on the nature of your query.  

If you want any further information concerning this project or if you become distressed whilst 

participating in the study you can contact the principal study doctor on (03) 9496 5000 (24 hour 

contact number) or any of the following people.  

 

 Clinical contact persons 

 

 

Name Belinda Jackson 

Position IBD Research Fellow 

Telephone (03) 9496 5000 

Email Belinda.Jackson@austin.org.au 

Name Peter De Cruz 

Position Director of Inflammatory Bowel Diseases at Austin Health 

Telephone (03) 9496 5000 

Email Peter.Decruz@austin.org.au 

Name Adrienne.Matthews 

Position IBD Research Nurse 

Telephone (03) 9496 5000 

Email Adrienne.Matthews@austin.org.au 
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For matters relating to research at the site at which you are participating, the details of the local 

site complaints person are: 

Complaints contact person 

If you have any complaints about any aspect of the project, the way it is being conducted or any 

questions about being a research participant in general, then you may contact: 

Reviewing HREC name Austin Health Human Research Ethics Committee 

HREC Executive Offcier Ms Chelsea Webster 

Telephone (03) 9496 4090 

Email ethics@austin.org.au 
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Consent Form - Adult providing own consent 

Title 

An integrated eHealth strategy to optimise outpatient 
disease and psychological management in 
Inflammatory Bowel Disease – Evaluation of an 
eHealth decision support tool within a health services 
model framework. 
 

Short Title eHealth in IBD 

Project Sponsor Ferring Pharmaceuticals and The Gutsy Group  

Coordinating Principal Investigator 
Dr Peter De Cruz 
 

Associate Investigator(s) 
 

Dr Belinda Jackson 
Dr Jakob Begun 

Location  Austin Health and Mater  

Declaration by Participant 
 
I have read the Participant Information Sheet or someone has read it to me in a language that I 
understand. 
I understand the purposes, procedures and risks of the research described in the project. 
I give permission for my doctors, other health professionals, hospitals or laboratories outside this hospital 
to release information to Austin Health/Mater concerning my disease and treatment for the purposes of 
this project. I understand that such information will remain confidential.  
I have had an opportunity to ask questions and I am satisfied with the answers I have received. 
I freely agree to participate in this research project as described and understand that I am free to 
withdraw at any time during the study without affecting my future health care.  
I understand that I will be given a signed copy of this document to keep. 
 

 
 Name of Participant (please 

print) 
    

 

 Signature  
 
Date   

 
Under certain circumstances (see Note for Guidance on Good Clinical Practice CPMP/ICH/135/95 at 
4.8.9) a witness* to informed consent is required.  

 
 Name of Witness* to Participant’s 

Signature (please print) 
  

 

 Signature  
 
Date   

 
* Witness is not to be the investigator, a member of the study team or their delegate.  In the event that an 
interpreter is used, the interpreter may not act as a witness to the consent process.  Witness must be 18 
years or older. 
Declaration by Study Doctor/Senior Researcher† 

I have given a verbal explanation of the research project, its procedures and risks and I believe that the 
participant has understood that explanation. 

 
 Name of Study Doctor/ 

Senior Researcher† (please 
print) 

  

  

 Signature  
 
Date   

 
† A senior member of the research team must provide the explanation of, and information concerning, the 
research project.  
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Appendix 2: Validated questionnaires 

 

Appendix 2.1 Simple Clinical Colitis Activity Index  

 

Evertsz et al., JCC 2013; Walmsley et al. Gut 1998 
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Appendix 2.2 K10 

 

Kessler, R.C., Andrews, G., Colpe, .et al (2002) Short screening scales to 
monitor population prevalences and trends in non-specific psychological 
distress. Psychological Medicine, 32 , 959-956. 
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Andrews, G., Slade, T (2001). Interpreting scores on the Kessler 
Psychological Distress Scale (k10). Australian and New Zealand Journal of 
Public Health, 25, 494-497. 

 

Appendix 2.3 HADS 
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Appendix 2.4 Work productivity and activity index 
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Reilly et al. Clinical Therapeutics, 2008. 
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Appendix 2.5 IBDQ 
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 391 
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Appendix 3: Questionnaires for beta-testing 

Appendix 3.1 Questionnaire regarding the use of process 

indicators 

Please choose from Yes (Y), No (N), non-applicable 392 or Can’t Recall (C) 

 

1. Was there discussion of use of rectal therapy (enemas or suppositories) in 

mild-to-moderate or severe UC (write N/A if in clinical remission with no 

diarrhoea, urgency or rectal bleeding)? _____ 

 

2. Was an increase in oral 5-ASA (Pentasa, Salofalk or Mezavant) dose to 4g or 

greater (or an increase in sulfasalazine to 3g daily; an increase in 

colazide to 3 tablets three times per day; or an increase of Mesasal to 2 

tablets three times per day) discussed in mild-to-moderate or severe UC 

(write N/A if in clinical remission with no diarrhoea, urgency or rectal 

bleeding)? _____ 

 

3. Was commencement of oral corticosteroids (prednisolone or budesonide) 

discussed in severe UC where maximal oral and topical therapy was 

already initiated? ____ 

 

4. Was the dose of oral 5-ASA (Pentasa, Salofalk or Mezavant) reduction to 2-

2.4g (or a reduction in sulfasalazine to 1.5g daily; a reduction of colazide 

to 2 tablets twice daily; or a reduction in Mesasal to 1 tablet three times 

per day) discussed if in clinical remission (no diarrhoea, urgency or 

rectal bleeding)? _____ 

 

5. Was psychological wellbeing (mental health) discussed? _____ 

 

6. Was there discussion regarding the most recent bone scan (if applicable)? 

_____ 
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7. Was there discussion regarding the most recent skin cancer check (if 

applicable)? _____ 

 

8. Was there discussion regarding the most recent flu vaccination (if applicable)? 

_____ 

 

9. Was there discussion regarding the most recent ferritin (iron level) (if 

applicable)? _____ 

 

10. Was there discussion regarding the most recent vitamin D (if applicable)? 

_____ 

 

11. Was there discussion regarding the date for the next colonoscopy for 

dysplasia surveillance (abnormal cells or inflammation) (if applicable)? 

_____ 

 

12. Was there discussion regarding smoking cessation (if applicable)? ____ 

 

13. Was there discussion regarding female cancer screening for cervical and 

breast cancer (if applicable)? _____ 
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Appendix 3.2 Questionnaire regarding shared decision-making 

 

1. Did you experience any distress after receiving feedback about your results 

and management plan? (Circle your response)  

 

YES / NO  

 

If yes, provide comment as to why.   

______________________________________________________________

_____________________________________________________________ 

 

The following questions relate to your doctor’s advice regarding your 

management. 

 

 2.    How much personal input did you have in your management plan? (Circle your 

response)  

No input / A little bit / Some input / A lot of input / It was purely my 

decision 

3. To what extent do you agree with these statements: 

1. Strongly agree  

2. Agree  

3. Neither agree nor disagree  

4. Disagree  

5. Strongly disagree 

 

A. “I was satisfied with the management recommendations suggested by the 

doctor?” ____ 

 

 

B. “I was satisfied with my involvement in the management plan” ____ 

 

C. “I know the benefits of each medication which has been prescribed” ____ 

 

D. “I understand how and when to use my medication” ____ 
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E. “I was satisfied with the doctor’s involvement in the management plan” 

____ 

 

F. “ The doctor helped me understand my blood test results” ____ 

 

G. “The doctor helped me understand my current level of disease activity” 

____ 

 

H. “The doctor helped me understand my current level of psychological 

distress” ____ 

 

I. “The doctor helped me understand the importance of preventive health 

care (e.g. bone health, vaccinations)” ____ 

 

J. “The doctor understood what is important to me” ____ 

 

K. “The doctor answered all of my questions or concerns” ____ 
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Appendix 3.3 Questionnaire regarding usability of the decision 

support tool 

 

SUS was developed as part of the usability engineering 

programme in integrated office systems development at 

Digital Equipment Co Ltd., Reading, United Kingdom.  
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Appendix 3.4 Questionnaires regarding acceptability of the 

decision support tool 

 

Patient acceptability questionnaire following use of the shared decision 

support tool 

 

1. Did you experience any distress after receiving feedback about your results and 

management plan?  

 

YES/NO  

 

If yes, provide comment as to why. 

The following questions relate to the design support tool’s 

recommendation regarding your management. 

 

2. Did the feedback provided to you from the DST (personalized care app) help 

you to think about your: 

a. Disease management   YES/NO 

b. Psychological management  YES/NO 

c. Chronic disease prevention (e.g. bone health, skin cancer screening, 

flu vaccinations )  YES/NO 

 

If no, provide comment as to why not.  

 

3. How likely are you to follow-up on the advice that the app provided?    

 

EXTREMELY LIKELY / LIKELY / DON’T KNOW / UNLIKELY / NOT AT ALL 

LIKELY 

 

4. Did the app show your current health status in a way that matches your sense 

of your disease activity and mental health?  

 

YES/NO  

 

If no, provide comment as to why not.  
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5. If you could manage your IBD using this app to connect to a DST website 

managed by the IBD clinic, would you be interested in using this app (but with a 

doctor available to talk to you if required)?  

 

YES/NO      

If no, provide comment as to why not. 

6. If you could manage your IBD by logging into a website remotely (at home) and 

using this DST, how often would you want to use it (e.g. weekly, monthly, every 

3 months, only when I’m having a flare)?  

 

 

 

Do you have any other comments? 
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Appendix 4: The decision support tool 

 

Appendix 4.1: Alpha testing 

 

Alpha testing was performed to determine the acceptability and usability of the 

decision support tool (DST). Alpha testing involved both patients and clinicians 

reviewing the DST and providing feedback. The methods and results of alpha testing 

are described below.  

 

Background and aim of Alpha testing for the decision support tool 

The DST was developed to help minimise variation in care and thereby improve the 

quality of IBD health care delivery. Developing a DST for mild-to-moderate UC was 

deemed to be the most feasible and the best starting point for management of 

IBD.362 The framework used to guide the development of the tool included 

conceptualisation, formative research and stakeholder engagement as previously 

described in Chapter 5 of this thesis and followed the approached suggested by 

Coulter et al. (see Figure below).340 Steps leading to the development of the clinical 

algorithms incorporated into the DST have been documented in Chapter 1.  

Alpha testing was undertaken to ensure that the DST addressed key aspects of the 

Australian health systems performance framework, incorporating accessibility, 

continuity of care, effectiveness, efficiency, sustainability, responsiveness and safety 

requirements.393 Identification of desired features, content and functionality of the 

DST occurred during the alpha testing phase. Alpha testing also aimed to evaluate 
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clinical care pathways for incorporation into the DST. The refinement and finalisation 

of the DST is described in this section.  

 

 

Model development for decision aids from Coulter et al. 
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Content and algorithm design of the DST 

The internationally recognised ECCO guidelines and the Australian Therapeutic 

Guidelines122,394 on management of mild-to-moderate UC were reviewed and 

incorporated into three clinical algorithms, which were then incorporated into a 

program accessible on a tablet computer (see Figures 6.4-6.6). The three algorithms 

included disease activity assessment (using the SCCAI), psychological wellbeing 

assessment (using the K10 screening tool), and chronic disease prevention 

assessment.  

Management of each domain used a traffic-light-guided feedback loop.  A home 

page was designed to be included at the start of the DST, followed by a 

demographics page, a page detailing the user’s UC history and a page detailing 

medication use, all of which were required to follow a pathway within each algorithm.  

Technical and functional design of the DST app 

An app developer, previously used to develop other DSTs in IBD, was chosen to 

incorporate the information and algorithms into a DST.  

The DST was developed on an Android platform only, with the view to conducting 

subsequent beta testing on Android devices. The DST was written primarily in 

JavaScript language. The development of the DST was conducted through an 

iterative process between the principal research fellow (BD Jackson) and the 

developer. The iterative process continued until the principal research fellow was 

satisfied that the DST was able to progress from alpha testing to beta testing. 
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The final version of the DST is organised into 4 sections. The DST is accessed via a 

navigation bar at the bottom the of tablet’s home page. A demographics page then 

follows where user age and gender are entered, followed by UC data (including 

number of years since diagnosis and extent of disease). Medications are entered 

into the following page and a question is asked regarding compliance with 

medication in the previous 7 days. Each page on the tablet has a ‘Next’ bar which 

when tapped, navigates to the following screen.  

The disease activity section begins with an alert to exclude acute severe UC 

according to the Truelove and Witts criteria.395 If acute severe UC is not suspected, 

the SCCAI is undertaken. A suggested management plan is then displayed to the 

user, with a diagram to visually display the extent of their UC.  

The K10 is then undertaken, preceded by an alert for any suicidal or self-harm 

thoughts and a description of why psychological wellbeing is assessed, together with 

an explanation of the screening nature of the questions rather than its use as a 

diagnostic tool.  

The final section contains preventive care questions wherein each user is required to 

enter their most recent investigation results. If any question is missed, the program 

probes the user to complete the question.  

A final summary page is then displayed to the user prior to the screen returning to 

the home page. The study team is then sent the summary page via email which is 

then printed for the clinician and user/patient to view. 
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Individual interviews  

Once the DST was developed, the tool was preloading on an Android tablet and was 

shown simultaneously to five separate testers for alpha testing.  

Feedback from patients and clinicians 

A total of two patients (one male and one female) and three clinicians (one female, 

two males) in Melbourne, Victoria, reviewed the DST content and functionality using 

a variety of mock patient scenarios (active disease or clinical remission for proctitis, 

left-sided colitis and extensive colitis). Although mostly positive, each assessor 

documented their thoughts and feedback on current problems and difficulties and 

potential changes in a de-identified word document. These documents were then 

analysed by the principal research, and appropriate (minor) modifications were made 

to the DST program (via the developer). Examples of comments from the assessors 

that were used to guide modifications are documented in the Table below.  

Qualitative interviews with each of the reviewers were also conducted to clarify any 

suggested refinements of the tool and to assess ease of use of the tool.  

After five assessments of the tool, information saturation was reached in that no 

additional feedback was identified. At this point, the DST was deemed usable and 

acceptable to proceed to beta testing to be used in the outpatient setting. 
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Alpha testing feedback 

Assessor Quotes from feedback 

Patient “Change the ‘lets go’ to ‘press here to 

start”  

Patient “Increase the font size on the home page 

and for the questions” 

Clinician “Change ‘you are currently experiencing 

severe levels of …’ to ‘you may be 

experiencing…’ for both disease activity 

and psychological wellbeing”  

Clinician “If yes has been pressed for ‘have you 

had any of the following symptoms (for  

acute severe UC)’, ask again ‘are you 

sure you have had the following 

symptoms” 

Clinician “After giving the management plan for 

UC, before the page that says ‘Have you 

considered hurting yourself…’ add a new 

page that says ‘IBD can lead to anxiety, 

depression or a low mood. Identifying 

and managing these is as important as 

managing the inflammation in your bowel 

to ensure that you have a better quality 
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of life. You are now going to be asked 

about your psychological/mental health’ ” 

Clinician “After current level of psychological 

stress is reported, before preventive 

health care, insert a new slide that says 

‘You are now going to be asked 

questions about prevention of chronic 

diseases related to and unrelated to your 

UC.’ “ 
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Appendix 4.2: The first slide on the decision support tool 
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Appendix 4.3: A suggested management plan following completion 

of the decision support tool   
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 412 

 

Appendix 5: Abstracts presented as poster presentations 
 

ECCO (European Crohn’s and Colitis Organisation), Amsterdam, Netherland, 2016 

Jackson BD; Con D; Gorelik A; Liew D; Knowles S; De Cruz P. Examination of the 

relationship between disease activity and patient-reported outcome measures in an 

inflammatory bowel disease cohort.  

Jackson BD; Con D; Liew D; De Cruz P. Clinicians’ adherence to international 

guidelines in the clinical care of adults with inflammatory bowel disease.  

Jackson B; Con D; Ma R; Gorelik A; Liew D; De Cruz P. Health care costs 

associated with Australian tertiary inflammatory bowel disease care.  

 

DDW (Digestive Disease Week), San Diego, USA, 2016 

Jackson BD; Con D; Gorelik A; Liew D; Knowles S; De Cruz P. Examination of the 

relationship between disease activity and patient-reported outcome measures in an 

inflammatory bowel disease cohort.  

Jackson B; Con D; Ma R; Gorelik A; Liew D; De Cruz P. Health care costs 

associated with Australian tertiary inflammatory bowel disease care.  

 

UEGW (United European Gastroenterology Week), Vienna, Austria 2018 

Jackson BD; Begun J; Gray K; Liew D; Knowles S; De Cruz P. Clinical decision 

support improves quality of care in patients with ulcerative colitis.  
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Appendix 6: Oral presentations 
 

EHealth in IBD Colloquium, 2015 

Invited Lecture – “Summary of eHealth interventions in IBD” 

 

Crohn’s Colitis Australia, Annual General Meeting, 2015 

Invited Speaker – “eHealth in IBD” 

 

World Health Organization 2015 and Australian Gastroenterology Week, 2015 

Invited Lecture – “eHealth interventions for disease management in inflammatory 

bowel disease” 

 

First National EHealth in IBD Symposium, 2017 

Invited Speaker – “eHealth in IBD”  

 

IBD Nurses meeting, 2018 

Invited Speaker – Improving quality of care in IBD  

 

AGW (Australian Gastroenterology Week), Brisbane, Australia, 2018 

Jackson BD; Begun J; Gray K; Liew D; Knowles S; De Cruz P. Clinical decision 

support improves quality of care in patients with ulcerative colitis.  
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Appendix 7: Published papers 
 

Jackson BD; Gray K; Knowles SR; De Cruz P. 2016. EHealth Technologies in 

Inflammatory Bowel Disease: A Systematic Review. Journal of Crohn’s and Colitis. 

10(9):1103-21. 

 

Jackson BD; Con D; Liew D; De Cruz P. 2017. Clinicians’ adherence to international 

guidelines in the clinical care of adults with inflammatory bowel disease. 

Scandinavian Journal of Gastroenterology. 52(5):536-542. 

 

Jackson B; Con D; Ma R; Gorelik A; Liew D; De Cruz P. 2017. Health care costs 

associated with Australian tertiary inflammatory bowel disease care. Scandinavian 

Journal of Gastroenterology. 52(8)851-856. 

 

Con D; Jackson B; Gray K; De Cruz P. 2017. eHealth for inflammatory bowel 

disease self-management – the patient perspective. Scandinavian Journal of 

Gastroenterology. 52(9):973-980 

 

Jackson BD; Con D; De Cruz P. 2018. Design considerations for an eHealth 

decision support tool in inflammatory bowel disease self-management. IMJ. 

48(6):674-681. 
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Jackson BD; Con D; Gorelik A; Liew D; Knowles S; De Cruz P. 2018. Examination 

of the relationship between disease activity and patient-reported outcome measures 

in an inflammatory bowel disease cohort. IMJ. April 16 published online, awaiting 

print. 

Jackson BD, De Cruz P. 2018. Quality of Care in Patients With Inflammatory Bowel 

Disease. Inflammatory Bowel Diseases. doi: 10.1093/ibd/izy276. [Epub ahead of 

print]. 

Jackson BD, De Cruz P. 2018. Algorithms to facilitate shared decision-making for 

the management of mild-to-moderate Ulcerative Colitis. Expert Reviews in 

Gastroenterology (accepted for publication)  

https://www.ncbi.nlm.nih.gov/pubmed/30169698
https://www.ncbi.nlm.nih.gov/pubmed/30169698
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Appendix 8: Awards 
2015 

1 National Health and Medical Research Council Scholarship 

2 The Avant Doctor in Training Research Scholarship 
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