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ABSTRACT 
 
Objective: Chronic illness places high demands on patients. Interventions 
supporting self-management and providing personalized feedback might help 
patients to gain new perspectives and enhance use of constructive self-
management strategies. We developed three comparable web-based CBT-
grounded interventions including e-diaries and feedback delivered through 
PDAs/smartphones. The feasibility and efficacy of these interventions have been 
investigated for patients with irritable bowel syndrome (in an RCT), chronic 
widespread pain (RCT) and type 2 diabetes (feasibility study). 
Methods: This is a descriptive study that summarizes the content, feasibility and 
efficacy of the interventions and discusses issues relevant for implementing this 
type of web-based therapeutic interventions in clinical practice. 
Results: The web-based interventions appear feasible, acceptable and 
supportive. In a short and midterm time frame, the interventions promote self-
management. 
Conclusion: Booster sessions may be needed for prolonged effects. Given the 
physical and mental symptoms of the patients under study and the nature of the 
intervention, providers who deliver the feedback need a health care background 
and training in this specific way of counseling. 
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INTRODUCTION 
 
Communicating using wireless devices such as mobile phones and computers has 
become an integral and accepted part of our daily life. Smartphone services can make 
health care more accessible to patients, especially for those living in remote areas or 
those who are housebound [1]. Smartphone services can also provide educational 
information about habits related to health, which help improve preventive care [2]. 
The use and applicability of Internet is still rapidly increasing [3]. More and more 
people receive their health information from the Internet [4]. The studies described in 
this paper contribute to this development by investigating a new type of web-based 
interventions in three different groups of patients with chronic illness. 
Chronic diseases are the leading cause of disability and mortality worldwide, 
representing 63% of all deaths and 43% of the global burden of disease [5]. Easily 
applicable interventions that have a positive effect on self-management of chronic 
conditions are needed. After all, the treatment of a chronic illness places high 
demands on patients; the daily confrontation with restrictions, discomfort, treatment 
regimens and complex self-management activities can impact heavily on a person's 
quality of life and psychological wellbeing. This burden of treatment and symptoms 
seems to be intensified by condition-related thoughts and behaviors. Challenging and 
correcting dysfunctional thoughts and behaviors in patients with chronic conditions 
could support them in placing the illness into perspective while stimulating and 
maintaining constructive self-management. 
Such psychological support based on Cognitive Behavioral Therapy (CBT) 
principles is likely to be especially helpful when tailored to the patients’ needs and 
incorporated in their daily life without entailing extra healthcare visits. Until 
recently, most CBT interventions take place on a weekly basis or even less. This 
means that patients usually receive retrospective and non-situational feedback 
regarding their thoughts and behaviors. Providing immediate, situational feedback 
close to the moment dysfunctional thoughts and behaviors occur may increase the 
patients’ self-management skills and help alleviate their somatic complaints. Mobile 
phones and the Internet can assist in this matter by having patients complete 
electronic diaries and subsequently receiving situational personalized feedback. 
We recently developed three web-based interventions using CBT and Acceptance 
and Commitment Therapy (ACT) principles for different types of patients with 
chronic conditions aimed at increasing their self-management skills and quality of 
life [6], [7] and [8]. When developing our studies we have used the Medical Research 
Council framework for developing complex interventions involving four separate 
stages [9]; (a) development, (b) feasibility and piloting, (c) evaluation, and (d) 
implementation. 
In the present paper, the content, feasibility and outcomes of these studies are 
summarized and subsequently discussed in view of the following questions: 
 

1. Do the results of the studies indicate that it is worthwhile implementing web-
based situational feedback interventions in daily healthcare practice for 
patients with chronic conditions? 
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2. Who would be the most suitable provider to offer web-based counseling: a 
family physician, a practice nurse, or a psychologist? 

2. METHODS 

2.1. Design 
 
This descriptive study presents and discusses the content, the results and the 
implementation challenges of three web-based therapeutic interventions. 

2.2. Content and underlying concepts of the three web-based interventions 
 
Three web-based interventions incorporating electronic diaries and situational 
feedback were developed for patients with irritable bowel syndrome (IBS) [6], 
chronic widespread pain (CWP) [7], and type 2 diabetes (T2DM) [8], respectively. The 
content and set up of these interventions were based on: (1) theoretical frameworks 
well-known for their relevance in enhancing patients’ quality of life and behavior 
change, i.e. CBT and ACT [10], and (2) the results of a systematic review on 
predictors of adherence to completing electronic diaries [11]. 
CBT teaches patients how events, thoughts, emotions, actions, and physiological 
responses are interrelated. CBT is oriented toward change and development of new 
skills and strategies for coping with problems. ACT is regarded as the third-
generation CBT based on the assumption that suffering may largely be caused by our 
thinking about painful experiences rather than the experiences themselves. Suffering 
can be reduced through an enhanced focus on personal values, mindfulness, 
acceptance and committed action [12]. 
A systematic review of web-based interventions with electronic diaries (e-diaries) 
revealed that adherence to the diary protocols was high (83%). Higher compliance 
rates were reported with shorter diaries and older patients. In addition, several 
strategies were identified that contributed to compliance, such as providing patients 
with a manual, a trigger alarm indicating when a diary must be filled out, and 
financial compensation [11]. These theoretical and practical considerations provided 
input for our three studies, i.e. two randomized controlled trials and one pilot 
feasibility study [6], [7] and [8] (see Table 1 and Table 2). 

2.3. The studies 
 
In the first trial, participants with IBS were randomized to an intervention and a 
control group. The 38 participants in the control group received standard care and the 
37 intervention group participants received standard care supplemented with a 4-
week CBT intervention including e-diaries and situational feedback on a PDA, i.e. a 
personal digital assistant [6]. All participants fulfilled the diagnostic Rome III criteria 
for IBS [4] (see Table 1, Table 2 and Table 3). 
In the second trial, 140 women with CWP participated in a 4-week inpatient 
rehabilitation program and were subsequently randomized into two groups: an 
intervention group (completers, n = 48) with, and a control group (completers, n = 
64) without a smartphone intervention. Both groups were given access to an 
informational website after discharge to promote constructive self-management. The 
smartphone intervention used ACT-principles and consisted of one face-to-face 
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session and 4 weeks of web-based communication [7] (see Table 1, Table 2 and Table 
3). 
The third study was a pilot feasibility study targeting persons with T2DM. Eleven 
participants completed the intervention which included individualized written 
personalized feedback (daily for 4 weeks and weekly for another 8 weeks) based on 
three daily e-diaries, the provision of audio files with mindfulness and relaxation 
exercises, and a healthcare tool called the Few Touch Application (FTA), a mobile 
phone-based system for recording food habits and physical activity [13]. The system 
provides feedback (smile faces), based on users performance viewed in relation to 
their personal goals [8] (see Table 1 and Table 2). 
In all studies the intervention group participants completed e-diaries during several 
weeks on a PDA or smartphone and received personalized, situational feedback 
based on their input on the same day. In the e-diaries, the participants registered 
activities, emotions and pain cognitions three times daily using the mobile device by 
choosing between predefined options and using scales. A therapist had immediate 
access to this information through a secure website and used the situational 
information to formulate and send a personalized message to the participant with the 
aim of stimulating effective self-management in coping with the current situation 
(see Table 1). 
All participants also completed questionnaires at baseline and at 3 or 5-month 
follow-up, inquiring about distress, symptoms, illness perceptions, quality of life, and 
experiences with the web-based intervention. To evaluate these tasks the following 
instruments were used (see Table 2). 
 

1. IBS study: Pain Catastrophizing Scale (PCS) [14], Irritable Bowel Syndrome 
Quality of Life Questionnaire [15] and Cognitive Scale for Functional Bowel 
Disorders [16]; 
 

2. CWP study: PCS, Chronic Pain Acceptance Questionnaire [17], General 
Health Questionnaire [18] and Chronic Pain Values Inventory [19]. 

 
3. T2DM study: Audit of Diabetes Dependence Quality of Life [20] and Problem 

Areas in Diabetes [21]. 

3. RESULTS 

3.1. Feasibility and efficacy of the three intervention studies 
 
The three intervention studies were feasible and evaluated by the participants as 
supportive and meaningful [6], [8], [22] and [23]. The response rate to the daily 
registration entries was high even though from time to time participants did 
encounter technical problems in submitting diaries [6], [8] and [22]. 
In the IBS and CWP studies the results showed that the smartphone delivered 
intervention with diaries and situational feedback can reduce catastrophizing 
thoughts and prevent increase in functional impairment and symptom level. The 
effects persisted for 3 months in the IBS study and for 5 months in the CWP study [6] 
and [7]. In the diabetes study, most participants reported positive life style changes [8] 
(see Table 3). 
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4. DISCUSSION AND CONCLUSION 

4.1. Discussion 
 
Self-management support is established as an evidence-based intervention for IBS 
[24], CWP [25], diabetes [26] and other chronic conditions [27] and [28], and shown to be 
effective, at least in the short to medium-term [29] and [30]. The results from our three 
studies support this evidence by showing that web-based feedback interventions are 
suitable for treatment and/or follow up purposes. 
The interventions targeted persons with chronic conditions known to be bothersome 
due to their annoying and/or painful symptoms and complicated treatment requiring 
long-term self-management. In case of patients with IBS or CWP having conditions 
with not clearly identifiable causes, current guidelines recommend treating patients 
with persisting symptoms by intervening on their cognitions, behaviors and 
emotions. These guidelines were followed in the studies described in this paper [31]. 
The treatment method was also relevant for T2DM patients, but these needed in 
addition support to regulate their blood glucose levels and to maintain their healthy 
lifestyle [32]. 
Most participants considered the web-based interventions acceptable and useful. The 
first results of our studies suggest that the interventions are effective in changing 
dysfunctional thoughts, at least in the medium and short-term range. This indicates 
that for patients with less clearly understood physical complaints, as in IBS or CWP, 
our web-based personalized feedback intervention can be a welcome addition to the 
more or less effective interventions that are available at present. For patients with 
T2DM, the presented web-based intervention comes on top of existing evidence-
based interventions already embedded in general practice or secondary care. To use 
and implement web-based interventions for these patients may therefore demand 
more attitude changes and extra time investment by health care professionals as well 
as patients, and may, at first, have to be reserved for patients who have specific 
problems accepting the chronicity and severity of their condition. 
In the IBS study the participants were recruited by GPs and announcements, while 
they received standard care from their GP. This standard care consisted of 
reassurance, dietary advice and education according to the Dutch guideline in general 
practice. The CWP study recruited their patients from one rehabilitation center. The 
rehabilitation program included an educational program in which pain management 
was offered in a cognitive setting with various forms of aerobic exercises, stretching, 
myofascial pain treatment, relaxation and medication as was needed. In the diabetes 
study the patients were recruited from GPs and researchers’ networks. A striking 
observation from the diabetes study was that many patients did not have sufficient 
knowledge about their disease, and in some cases, the provision of additional 
information already encouraged life style changes [8]. Future studies may be needed 
to distinguish between patients with and without a certain baseline knowledge level 
of diabetes self-management and to tailor the intervention to this level. 
As mentioned above, several self-management studies have shown positive effects 
on health outcomes, and according to a review by Murray, there is a correlation with 
studies’ having strong theoretical foundations and their positive effects [33], such as 
CBT and ACT which grounded the interventions described in this paper. It is also 
common for such studies that the achieved effects diminish over time [29] and [30]. To 
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maintain the positive effects we suggest offering intensive counseling during a short 
period followed by booster sessions on a more continuous basis. A web-based 
intervention may also substitute or be used in addition to standard treatments. Our 
experience indicates that the web-based interventions developed in our three studies 
would be feasible for follow-up purposes. A study conducted by Solomon supports 
this view indicating that web-based interventions can be used to support self-
management in the follow-up phase of traditional interventions, thereby increasing 
effect duration and the potential to reach a broader population [34]. 
A web-based intervention offers an alternative to health care providers to deliver 
tailored counseling to persons who are suffering from chronic diseases. Nevertheless 
it remains important to explore each individual patient's needs to elicit the method 
that best suits him or her. We had a positive experience with this in the diabetes 
study where one of the participants did not show any improvement. This participant 
just answered a few electronic diaries and read few feedbacks and his HBA1 was 
increased at the end of intervention period. During the post-intervention interview it 
became clear that our proposed intervention did not suit this participant and he would 
have preferred a group-based intervention where participants could share their 
experiences. An online diabetes self-management program investigated by Lorig and 
collaborators in 2010 also stimulated participants’ interaction, which lead to positive 
outcomes [35]. Lorig's intervention could be an alternative to the cited participant 
from the T2DM study. Different intervention methods function for different people. 
A person who lives far from a health care institution could greatly benefit from a 
web-based intervention. Those who are unable to meet the health care provider 
would experience similar advantages [1]. 
Based on the feasibility and effectiveness of the developed interventions, the next 
step is to implement these methodologies in daily healthcare practice. As described 
above, the participating patients appreciated the interventions. They found it easy to 
fill in the diaries and were very positive toward the feedback received. Persisting 
challenges remain with regard to the time spent to formulate and write the feedbacks 
and to the implementation of the technology. According to the therapists’ evaluation 
in the CWP and the T2DM studies, the average time to write a tailored feedback was 
about 10–15 min, with substantially more time used on the initial feedbacks given. 
The therapist reported that using information and text segments (for example 
mindfulness exercises) from earlier feedbacks made the feedback process more time 
efficient [8] and [22]. It may be possible to develop a coding system for the different 
kinds of feedbacks the therapist wants to give and to let the therapist select suitable, 
more or less standardized feedback messages from pre stored examples. 
Modifications should then be made to adjust the feedback to each patient's special 
needs. 
To utilize the technology resources even more, it could be possible to use the diary 
input to automate the feedback from a registered databank. This databank could be 
automatically extended with new feedbacks given for specific situations, and a “self-

learning” data system could be developed taking the results of each feedback into 
account. The patients reported that personalized feedback was important. It is 
therefore essential to find a balance between automating the process and making it 
more effective while taking into account the relevance of giving personalized 
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feedback to the patients. These new developments result in a new type of 
intervention, requiring a new round of studies on efficacy and feasibility. 
Automation of the feedback is one way of making the intervention more time 
efficient. Another timesaving action could be to give weekly feedbacks instead of 
daily ones. In the diabetes project the feedbacks were given daily for 4 weeks and 
weekly for 8 weeks. Although the patients preferred the daily feedbacks they became 
used to the weekly feedbacks and continued to fill in the daily diaries as before. This 
indicates that the web-based intervention could be used to maintain adherence to the 
treatment and thereby achieve the effects with less effort. Further studies are needed 
to analyze the effects of automation and reducing the feedback intervals. 
Although there was some variation over the three studies, adherence to the 
intervention protocol was not a big problem for the patients, at least not after the 
startup period. This may be related to the therapist's commitment. Demotivated 
professionals are recognized as an adherence barrier [36]. De Veer and colleagues also 
analyzed factors which impede or enhance the successful implementation of new 
technologies in nursing care among potential users. The factors most frequently 
mentioned as impeding actual use were related to the technology itself, such as 
malfunctioning, ease of use, relevance for patients and risks to patients. Furthermore, 
the nursing staff stressed the importance of an adequate innovation strategy [37]. In 
our projects, we did encounter some problems connected to technology failures [6], [8] 
and [22], and these indeed bothered the participants. Detailed testing in the health care 
organization, where the new technology and therapeutic procedures will be 
embedded, is needed to anticipate potential failures. Involvement of health care 
providers at the beginning of an intervention study is therefore considered essential. 
The insights from the Technology Acceptance Model (TAM) can also be helpful 
throughout the implementation process. The TAM specifies the relationships 
between system design features, perceived usefulness, perceived ease of use, 
attitudes toward using on the one hand and actual usage behavior on the other. The 
TAM provides a model to understand the connection between design and user 
acceptance and is recommended to be used on this technology before rolled out to 
the health care system on a greater scale [38]. 
In all the three developed interventions the feedback was provided by a professional 
with a background in health care (nursing/psychology). In the IBS study, a 
psychologist/researcher performed this task. In the CWP study and in the T2DM 
study feedback was given by a nurse with clinical experience or by a counselor with 
a degree in psychology. Although it is known that there are self-management based 
interventions that do not use a health professional as a provider [35] and [39], our 
experience shows that the method we developed required a health care professional 
with knowledge in the specific chronic disease and in CBT/ACT to assess the 
information received from the diaries and, subsequently, write the feedbacks. Apart 
from the knowledge and training in CBT-based treatment, it is also important – as is 

for all treatments to be effective – that the patient trusts the professional who delivers 
the intervention [40]. Our experience showed that a first face-to-face meeting was 
important to establish an alliance with the participants. In addition, it is important to 
examine each patient individually in order to identify severe psychological problems 
or chronic somatic health problems as early as possible and, if needed, inform the 
patient's GP. To make this possible, in all three studies cooperation with 
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multidisciplinary teams was established. To have a similar structure when 
implementing web-based personalized feedback interventions in the daily health care 
system would be a significant advantage. 

4.2. Conclusion 
 
This paper discusses the possibilities for the implementation of an innovative web-
based intervention. This intervention was tested on three patient groups suffering 
from different chronic diseases. The results show that the methodology was feasible 
and was evaluated as supportive and meaningful by the participants. Positive effects 
on health outcomes were identified. Based on our experience and similar studies we 
may conclude that this type of intervention can be used in addition to more 
traditional interventions. The patient groups for which our intervention is most 
suitable should be evaluated separately, considering that patients will receive therapy 
based on CBT and that the intervention focuses primarily on enhancing self-
management. Our experience is restricted to patients suffering from IBS, CWP and 
T2DM and show that the providers who deliver the intervention should have a health 
care background and be trained in the intervention methodology, including the theory 
behind the intervention. Support from a GP or other physician who can be contacted 
in case of persisting psychological or chronic somatic health problems is important. 
In addition, the support from a multidisciplinary team is also considered to be 
advantageous. 

4.3. Practice implications 
 
Several advantages of using the Internet to deliver self-care and behavior change 
interventions are well recognized. Web-based interventions with a strong theoretical 
foundation can achieve positive results and may be successfully implemented in 
daily health care practice [33]. Such interventions have the potential to substitute 
and/or support treatments in daily practice, making it possible to deliver tailored and 
personalized interventions with a large scalability that may have low marginal costs 
per additional user. Several studies suggest that web-based interventions have the 
potential to be highly cost-effective [41] and [42]. To achieve a successful 
implementation in daily practice of the developed intervention a conceptual 
framework and implementation protocol is strongly recommended. Kilbourne et al. 
[43] described a framework called Replicating Effective Programs (REP) and 
concluded that REP is a well-suited framework for implementing health care 
interventions. The main components of REP are intervention, packaging, training, 
technical assistance and fidelity assessment. As we mentioned before, training of 
health care providers in CBT-based treatment is important for the implementation of 
our proposed intervention. Training is also one of the main components of REP and 
covers a large dimension in the implementation process [43]. In the USA the 
government, represented by Centers for Disease Control and Prevention (CDC) and 
health departments, funds the implementation of REP-packaged interventions by 
over 500 prevention organizations nationwide [44] and in Norway the Norwegian 
Government represented by the Norwegian Research Council and other minor actors 
also funds such implementation projects [45]. 
Positive impact in health outcomes associated with economic gain is highly 
prioritized. Sustaining changes achieved in the implementation process may require 
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strategies beyond financial incentives, such as the dissemination of results on 
improved outcomes [43]. Further studies are needed to evaluate the effect and 
economic impact of the developed intervention that includes the return on the 
investment. 
Coverage and reimbursement policies remain a deployment barrier to e-coaching, but 
the rapid developments in e-health and of studies showing the economic gain, may 
influence a positive change in the near future where the e-coaching is likely to 
become an integral part of health care to be reimbursed in the same way as face-to-
face consultations are [46]. Web-based interventions can be very attractive because 
they are convenient, easily accessible, and can maintain anonymity and privacy [33]. 
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