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Abstract 

A systematic review was conducted to investigate the use of technology in achieving 

behaviour change in chronic illness. Key areas reviewed included (1) methods employed 

to adapt traditional therapy from a face-to-face medium to a computer-assisted platform, 

(2) targets of behaviour change, and (3) level of human (e.g., therapist) involvement. An 

initial literature search produced 2,032 articles. The application of inclusion and 

exclusion criteria resulted in 45 articles reporting 33 separate interventions for review. 

The majority of interventions reported a theoretical basis, with many arising from a 

cognitive-behavioural framework. The sophistication of therapy content ranged 

considerably more than sophistication of the technology component. Therapist 

involvement was reported in 73% of the interventions. A common issue that emerged was 

high participant attrition, which may be related to reduced levels of human interaction. In 

conclusion, the development of technology-based interventions may benefit from 

experimental assessment of how established therapy components are translated to a 

technology mediated platform. Participant engagement and investment without human 

interaction remains a considerable challenge in achieving successful behaviour change. 

Recommendations are made to help in the future research and development of this 

promising area. 
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1. Introduction  

Debilitating chronic conditions such as congestive heart failure, stroke and pain 

are thought to be the primary causes of disability and dependency in advanced 

economies.1-4 Importantly, such conditions are thought, in part, to be caused, maintained 

or exacerbated by behavioural factors.5-6 For example, in heart disease, factors such as 

diet and exercise increase the risk of heart failure,7-8 as well as contributing to both 

morbidity and mortality.9-10 In stroke, behaviours such as physical inactivity, alcohol 

consumption, and diet can increase the risk of new infarct,11 as well as non-compliance in 

self-managed rehabilitation.12 In chronic pain, behavioural factors can maintain disability 

(e.g., passive inactivity), as well as impede rehabilitation and recovery.13-15  

 Given this focus on behaviour, a primary motivation of many interventions is 

behaviour change. Although behaviour change interventions have proved successful, 

there are features within many interventions that can prevent wider uptake and utilization 

in those suffering from chronic illnesses. For example, behaviour change interventions 

tend to be delivered in a face to face format, by specialised health care professionals, 

and/or delivered in secondary health care settings away from the normal environments in 

which maladaptive behaviours are maintained. Such features can serve as barriers to 

accessing effective healthcare, which has led some to explore the potential value of 

technology in delivering behaviour change interventions. Technology, for example, has 

the potential to remove such barriers, through electronic versions of education and 

bibliotherapy16 through decision support systems for assessment and formulation43, or 

fully rendered expert systems for distance rehabilitation.17  
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The use of technology to deliver healthcare is a relatively fast moving field, 

characterized by innovation and optimism.18 These technologies have significant 

potential for positive contributions to interventions aimed at behaviour change, although 

there are lingering challenges, such as the most appropriate method of translating therapy 

from a face to face setting to one that is remote and relies on human-computer 

interaction. An additional difficulty is the speed of technological development, which can 

outpace the empirical literature.  

The purpose of this review was to evaluate the behaviour change approaches that 

have been considered on a technological platform and highlight methodological issues of 

relevance to the design of future effectiveness studies that wish to employ technology to 

achieve behaviour change in those with chronic health conditions. In particular, we 

sought to evaluate the critical features of the designs, methods and technologies that have 

been used in behaviour change therapies.  

2. Methods 

2.1 Literature Search 

A systematic literature search was undertaken in three stages: 1) a broad initial 

search screening for potentially relevant studies, 2) review of article abstracts according 

to specific inclusion/exclusion criteria, and 3) review of final pool of articles in full. 

Figure 1 presents the main steps in data extraction.  

The initial first wave search used the general categories of ‘technology’, 

‘behaviour’, ‘change’, ‘treatment’, and ‘health condition’. In order to extend the search 

beyond each of these categories, a variety of terms and appropriate synonyms were 

compiled, for example: ‘telemedicine’, ‘ehealth’, and ‘interactive’. The search was 
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conducted on all published studies on record, up to the search date (week 2, February 

2008), using the following databases: PubMed, EMBase, PsychInfo, and Medline. These 

initial searches yielded 2,032 unique articles. Research published prior to 1990 was 

excluded due to the rapid development and evolution of technology,18-19 which reduced 

the number of relevant articles to 1,812. 

[Enter Figure 1 about here] 

2.2 Screening using inclusion/exclusion criteria   

Inclusion/exclusion criteria were applied to these 1,812 articles to limit the search. 

A number of criteria were specified: 1) behaviour change must be instigated or 

maintained by some form of technology, 2) there must be longitudinal assessment of 

outcomes (at least two time points), 3) the targeted behaviour must influence health, 4) 

articles must be published in English, and, 5) as stated, the article must have been 

published in or after 1990. Both adult and child populations were included in the review. 

Relevant reviews and theoretical papers were excluded from the final selection, but were 

nonetheless screened for any additional relevant studies that may have been missed from 

the database extraction. Two reviewers (KV, BR) independently assessed the abstracts of 

the 1,812 articles, which resulted in a 91% agreement as to possible inclusion – all 

discrepancies were discussed until a consensus was reached.  

The primary reasons for exclusion were lack of technology involvement in the 

behaviour change intervention and/or cross-sectional designs, which did not allow 

behaviour change to be assessed. This first round of screening resulted in the selection of 

288 articles. These were then subjected to a second round of review based on the type of 

technology employed (e.g., computer, CD-ROM, telephone, mobile device etc.) and 
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behaviour being targeted (e.g., health-related behaviour, clinician behaviour, safety 

training etc.). Articles were included if the intervention specifically utilized technology as 

a means of delivering the behaviour change intervention, at least in part (as opposed to 

technology used strictly for assessment or symptom monitoring, for example), and if 

participants had a diagnosed chronic health condition, which yielded 67 articles for full 

review. Finally, reference sections of these final articles were reviewed, which identified 

an additional 12 articles. Therefore, in total, 79 articles were selected for review. 

2.3 Data coding, extraction and final selection of papers 

The 79 articles were read in full by pairs of reviewers (KV, BR, EK, CE), and a 

standardised data extraction sheet was employed to collate descriptive information (year, 

journal, authors etc.) as well as study details (i.e., research, population, technology, and 

outcomes). Given that the review focused on behaviour change, we defined behaviour as 

any observable action, physiological activity, and/or pattern of cognition and emotion.20-

21 The information extracted was compared within and between pairs of reviewers, and 

discrepancies were discussed until a consensus reached. This processes resulted in a 

further 34 articles being excluded as the full reading indicated that they did not fulfil 

inclusion/exclusion criteria, yielding a final set of 45 articles for review.  

3. Results  

The review sought to examine how technology has been used to deliver behaviour 

change in health conditions, and so focused on targeted behaviour, therapy adaptation, 

and technological and therapist involvement. Table 1 presents a summary of the studies 

reported. The majority of studies were published in 2004-2006 (48.9%) and conducted in 

North America (68.9%). Just over half of the articles were delivered on-line (n=24). Of 
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these, only one did not restrict participation based on geographical criteria.55 A number of 

articles were associated with a specific group of authors and/or a specific intervention; 

the most common of these was ‘MoodGYM’ with seven articles.33-37,48,60 There were also 

three articles on ‘Watch, Discover, Think, and Act’,28-29,64 and the ‘Diabetes Priority 

Program’42,46,70 respectively, and two articles on ‘Student Bodies’.31,66 Where appropriate, 

data from these studies were collated to prevent over-representation of the reported 

intervention. Also, there were three studies conducted by the same group, which reported 

identical participant descriptive data, and so were considered as the same.34,37,48 These 

data were combined when describing samples and attrition rates to prevent over-

representation. 

[Enter Table 1 about here] 

3.1 Participant characteristics/health conditions 

The majority of studies reported interventions designed for and administered to 

adults – only five studies involved participants less than 18 years of age. The samples 

tended to be comprised of more females than males – in total, 62.8% of participants were 

female. The interventions targeted a range of long-term health conditions, although 

71.1% did not report details of duration. Forty-nine percent of the articles were primarily 

concerned with psychological conditions, with depression and anxiety being the most 

common. Five articles assessed both depression and anxiety (11.6%), a further five 

assessed depression only (11.6%), and three assessed anxiety only (7.0%). Body image 

disturbance (4.7% of the articles) and obsessive compulsive disorder (2.3% of the 

articles) were also targeted. Of non-psychological studies, the most common health 

condition targeted was diabetes (24.4% of the articles), six articles focused on 
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cardiovascular heart disease and its risk factors (14.0%; two of these articles also 

included diabetes), and three articles focused on asthma (7.0%). Alcohol consumption, 

obesity, breast cancer, and AIDS/HIV was the focus of one article each (2.3%). Of the 23 

studies that focused on physical health conditions, 65.2% included assessment of 

psychological functioning (e.g., depression and anxiety) as either a primary or secondary 

measure. 

3.2 Targeted behaviours and outcomes 

Targeted behaviours varied across studies, and included physical activity, dietary 

management, maladaptive cognitions, obsessive rituals, smoking, and alcohol 

consumption. The most common outcomes measured were behavioural activity and/or 

psychological functioning, which were assessed by 51.1% and 82.2% of studies, 

respectively. The behaviours targeted in the physical health conditions related mainly to 

the reduction of risk factors (e.g., poor diet, physical inactivity) whereas psychological 

conditions focused on reducing psychological distress (e.g., depression, anxiety). There 

was, however, an overlap between the targets of these interventions, with physical 

conditions often targeting experience and quality of life, and psychological conditions 

often targeting physical (risk) behaviours (e.g., eating behaviour, ritual behaviour, 

avoidance). These behavioural outcome variables were predominantly assessed using 

self-report measures (97.7%); 20% of articles also included physical assessment. 

3.3 Therapy content 

Most interventions reported some theoretical basis for the intervention, the most 

common being Cognitive Behavioural Therapy (CBT; 38.2%), the Transtheoretical 

Model (17.6%) and Social Cognitive Theory (5.9%). A few articles reported a theoretical 
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basis but did not report the specific framework. Descriptions of therapy/intervention 

varied, and many did not provide much detail. For example, interventions citing CBT as 

the theoretical basis did not always report the inclusion of cognitive change and 

behavioural management exercises. Education was frequently reported (90.9% of the 

articles) as a therapy component, as was behavioural management (75.8%). Cognitive 

change exercises were reported in just over a third of the articles. Personal goal setting 

and barrier identification emerged as common therapy components for a variety of 

conditions, most frequently diabetes (53.8%), but also including asthma, eating disorders, 

AIDS, and heart disease. Goal setting was often, but not exclusively, employed within the 

Transtheoretical Model framework. Goals were either selected from a pre-defined list or 

defined by the participant – often both options were available. 

Details relating to intervention duration and follow-up assessment were often 

unclear. From information provided, interventions ranged from 1-52 weeks in length, 

with an average of 16.5 weeks (SD=14.8). In many of the interventions there was no 

standardised duration of therapy or uniform access period – this was especially the case 

with the online therapies where participants could access treatment and skip content as 

they saw fit. 

3.4 Technology involvement 

Just over half of the articles discussed interventions that were web-based (52.9%), 

and ten of these included an additional technology or extension alongside the main 

system (e.g., telephone, web-based discussion group). Although all interventions used a 

computer as the primary delivery system, its usage was broad, with therapy delivered 

through a variety of forms (e.g., interactive therapy modules, physiological monitoring, 
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computer-generated personalised feedback, online social support groups). Technology 

was generally used as the platform for therapy delivery, ranging from basic information 

provision and advice31,66 to progressive modules providing interactive assessment, skills 

training,43-45 self-monitoring30,59 and mobile therapy delivery.58 There was also one 

instance of employing virtual reality to simulate experiences relevant to the targeted 

behaviour.63 Table 2 presents a summary of therapy and technological content of the 

reported interventions. 

A common adjunct to the computer platform in internet-based therapy was the 

inclusion of social support through on-line message board discussion, which was present 

in 17.8% (n = 8) of the studies reviewed. In some instances the discussions were therapist 

led,59 but the majority were unstructured. Only two of the eight studies that included 

message board discussion assessed whether the intervention improved perceived social 

support, with neither reporting a statistically significant effect.49,68  

[Enter Table 2 about here] 

3.5 Intervention automation and therapist involvement 

The majority of interventions were not completely automated or free standing. 

Twenty-four of the thirty-three interventions reviewed (72.7%) involved some therapist 

involvement within treatment, often in the form of supervision, assistance, or instruction. 

In many cases the technology-based therapy was used as an adjunct to face to face 

therapy and/or as a component of a larger intervention.38,42,44-46,70,71 The most automated 

therapies were also the most simplistic and were generally based around education and 

simple skills training modules. The most sophisticated interventions often required 

consistent therapist involvement and guidance of therapy progression. Many of the more 
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complex interventions included multiple components, incorporating self-management 

technology with face to face therapy, which made it impossible to extrapolate the level of 

therapist involvement and/or impact of each component. 

3.6 Attrition 

Perhaps one of the most striking aspects of the reviewed articles was the relatively 

high attrition rate found in many studies. Intervention drop-outs ranged from 0 - 84%, 

with an average of 25.9% (SD = 22.0%). Although the average sample size reported at 

the beginning of the studies was impressive it varied considerably, n = 780.4 (SD = 

3043.6). Sample size after accounting for participant dropouts was much lower, although 

still quite variable, with an average of 257.6 (SD = 509.9).  

We conducted a follow-up analysis to compare percentage of attrition based on 

whether the intervention included any therapist involvement. This analysis indicated that 

there were significantly lower attrition rates in the interventions that included some 

therapist involvement (Median = 12.8%; Mean = 20.3%, SD = 15.8%) compared to those 

that had no therapist involvement (Median = 33.7%; Mean = 39.6%, SD = 29.3%), U = 

85.0; p = 0.041.  

4. Discussion 

A significant number of behaviour change interventions have been developed 

making use of technological innovations, often with the goal of increasing treatment 

access or effectiveness outside the confines of the traditional clinic. The reviewed articles 

provide insight into the interventions presently available, methods used, as well as 

advances and limitations.  
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The review demonstrates that technology has been considered as a method of 

delivering targeted interventions for a range of different behaviours and conditions. 

Physical activity and dietary management appear to be the behaviours most frequently 

targeted for intervention, which may have been expected given that both exercise and diet 

influence a variety of health conditions.22 Furthermore, in spite of a traditional distinction 

between primarily “physical” and “psychological” health conditions, there was 

substantial overlap in the actual behaviours targeted for change. It is possible that this 

overlap indicates behaviours that are broadly applicable across health conditions and that 

the utility of strict distinctions between these two types of conditions are of limited 

utility. There is a suggestion within these data that future studies may benefit from 

broadening their approach or behaviour change goals beyond a disease-specific focus and 

incorporating information available from other chronic health conditions.  

The majority of technologies involved in the interventions reviewed used standard 

computer systems for delivery. There was not an abundance of “cutting edge” 

technology. Perhaps the most likely explanation for this finding is the natural lag from 

technology development through evaluation and publication in peer-reviewed sources. 

Further, as noted, technology is developing at a rapid speed and therefore may quickly 

become outdated. In spite of this limitation of the literature, the use of established, tested, 

and refined technologies is likely to provide a more stable and predictable platform for 

evaluation. 

A number of theoretical frameworks were reported to underpin the behaviour 

change interventions. The most frequently reported was CBT, although the 

Transtheoretical Model and Social Cognitive Theory were also present. All three posit 
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that maladaptive cognitions and feelings are the primary determinant of maladaptive 

actions,23 and that internal (i.e., unobservable) events, such as self-efficacy24-25 and 

motivation26-27 should be the primary target of intervention. One of the main benefits of a 

theoretical basis to the behaviour change intervention is structural. Employing the 

framework of the theory can provide a clear structure of therapy content, identification of 

core targets for change, progression and technological needs during the development of 

the intervention. Furthermore, with such theoretical frameworks, one tends to find more 

tried and tested forms of therapy being used, providing a sensible starting point when 

trying to achieve behaviour change through a distanced self-management device. 

However, care should be taken to ensure the relevance of the therapeutic model to the 

treatment goals, and the evidence for the effectiveness of treatments based on it.  

Despite the emphasis on technology in delivering therapy, therapists played a 

considerable role in many of the interventions. The specific role varied, and ranged from 

distance monitoring and overseeing use of technology to more traditional face to face 

therapy sessions. Even in cases where the intervention was relatively automated, some 

additional human involvement such as phone call reminders often occurred (e.g., to 

maintain involvement and reduce attrition). The more ambitious therapies were highly 

complex combinations of automated self-help technology and therapist involvement. The 

continuing involvement of therapists in many interventions suggests that there is not, as 

of yet, an adequate substitute for the complex role they play. This area is likely to be key 

in the development of future studies, as there may be a need for more sophisticated 

interaction to initiate and sustain behaviour change in humans suffering from complex 

and chronic illnesses. 
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A primary theme that emerged from the review was the problem of attrition, with 

a number of studies reporting substantial drop-outs and non-completion rates. Attrition is 

an important issue to consider, as substantial drop-outs may preclude definitive 

conclusions regarding the efficacy of an intervention. No study reported an examination 

of reasons for drop out. We hypothesized that human contact could influence drop out 

rates and our exploratory analyses provided support for this hypothesis, as interventions 

that were completely automated had almost twice as many drop-outs on average than 

those that involved some human interaction. In addition, the MoodGYM system33-37,48,60 

which was one of the more automated and free-standing therapies, demonstrated fewer 

drop-outs when incorporating an adjunctive non-automated telephone component. As 

noted, this is an area in need of further development – it may be that attrition rates are 

reduced through the use of more advanced and interactive technologies, but it does not 

appear that interactive devices are able to mimic the role of human contact in therapeutic 

settings at present. 

The observed high rates of attrition may also have been associated with individual 

level of experience with technology. Although speculative, it is possible that overly 

complicated interfaces may serve as a barrier to use in individuals with less technological 

knowledge and experience. Whatever the explanation, it seems that the issue of attrition 

needs to be carefully considered, both in providing more reliable assessment, as well as 

more effective interventions. 

5. Recommendations 

A number of recommendations for future technology-based behaviour-change 

interventions can be made based on the findings of this review. These recommendations 
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relate mainly to the development of therapy interventions, although there are also 

implications for research that seeks to explore their effectiveness.  

 The retention of participants throughout the course of treatment stands as a 

considerable challenge to developing successful behaviour change technologies. Our 

preliminary analyses suggest that human contact may improve retention. Future research 

will be needed to substantiate these results. Furthermore, successful adaptation of therapy 

to a remote setting likely requires sufficient flexibility in the technological platform to 

respond to the complexities inherent in human behaviour. Therefore, future work in this 

area will likely need to identify and quantify the features of traditional therapy which 

contribute to engagement and retention. 

 In addition, a previous review of telemedicine services73 suggested that an 

evaluation of the independent contributions of human and technological involvement in 

treatment was needed. In the papers reviewed for the present manuscript, there was no 

evidence of analyses regarding these individual contributions. This area should be a key 

objective of future work.  

 Finally, the studies reviewed provided little guidance on how best to adapt therapy 

to a format fit for a telecare environment. Therapy is often complex, subtle, and relies to 

some extent upon a therapist’s experience or ability to adapt to unexpected situations. 

These factors present a considerable challenge when one is attempting to deliver therapy 

through a medium that restricts human contact. 

 Our review has limitations. As noted, the speed of technological development in 

this area is considerable and it is possible that the literature has advanced since our 

literature search. In addition, we did not assess the efficacy of the interventions reviewed 
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as such an analysis was outside the scope of this paper. Although such a review would 

likely be informative, the heterogeneity of health conditions and outcome measures may 

have precluded the aggregation of findings across studies. Finally, publication bias may 

have limited the number of studies available for review. We did attempt a search of the 

so-called “grey literature” (e.g., conference proceedings) to address this limitation; 

however, we found that published abstracts did not provide enough detail for reliable data 

extraction.   

7. Conclusions 

 The articles and interventions reviewed here demonstrate that instigating 

successful behaviour change through technological interventions poses many difficulties 

which are yet to be overcome. However, the potential benefits of therapy translation to 

this platform remain. Technological self-management systems could provide individuals 

with long-term health conditions the practical means to better understand and monitor 

their condition, and the therapeutic guidance to alter maladaptive behaviour.  
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Table 1. Summary of Individual Study Descriptions 

Article Sample 

Size* 

Length to 

Follow up 

Condition Intervention Name Primary Outcome Measures 

28 133/171 32 weeks Asthma Watch, Discover, 

Think and Act 

Self-Efficacy; Condition Knowledge; Condition 

Management; Condition Symptoms (USQ); 

Functional Status (FS II R) 
29 503/982 104 weeks Asthma Watch, Discover, 

Think and Act  

Self-Efficacy; Condition Knowledge; Condition 

Management Behaviours; Condition Symptoms 

(USQ);  
30 33/37 90 days Hypertension no name Physical Assessment; Condition Experience 

(QoLICV) 
31 153 6 months Disordered 

Eating 

Student Bodies Eating Behaviours and Attitudes (EDI; EDE-

Q); Weight concern (WCS); Condition 

Knowledge 
32 26/46 7-12 weeks Panic Disorder no name Condition Experience (BSQ; ACQ; QOLI); 

Anxiety (BAI) 
33 465/2909 No standardized 

duration 

Anxiety and 

Depression 

MoodGYM Mood/Affect (GDS); Anxiety (GAS) 

34 414/525 36 weeks Depression MoodGYM Mood/Affect (CES-D); Treatment seeking 
35 3176/19789 No standardized 

duration 

Anxiety and 

Depression 

MoodGYM Mood/Affect (GDS); Anxiety (GAS); 

Dysfunction thoughts (ETQ); Stress (LWQ) 
36 NE /58398 NR Anxiety and 

Depression 

MoodGYM Mood/Affect (GDS); Anxiety (GAS) 

37 414/525 6 weeks Depression MoodGYM Mood/Affect (CES-D); Knowledge (CBT-Lit) 
38 273/310 36 weeks Diabetes no name Physical Assessment; Physical Activity (PARI); 

Dietary Behaviour 
39 305/451 12 weeks Hyperlipidemia Computer Assisted 

Learning System 

(CALS) 

Physical Assessment 
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40 177/299 32 weeks Depression Overcoming 

Depression on the 

Internet (ODIN) 

Mood/Affect (CES-D) 

41 169/255 52 weeks Depression Overcoming 

Depression on the 

Internet (ODIN) 

Mood/Affect (CES-D); Health-related 

Functioning (SF-12) 

42 398/445 24 weeks Diabetes Diabetes Priority 

Program 

Physical Activity (BRFSS); Dietary Behaviour 

(BFS; BFVS)  
43 301/335 2 months Diabetes Tailored Self-

Management 

Intervention (TSM) 

Dietary Behaviour (BFS; FVS); Condition 

Experience (DDS); Mood/Affect (PHQ); 

Physical Assessment 
44 95 9 months Diabetes no name Quality of Life (GHS); Stage of Change; 

Condition Management (SDSCS); Condition-

Related Beliefs; Motivation (MDCS); Dietary 

Behaviour (FHQ); Physical Assessment 
45 190/206 36 weeks Diabetes no name Dietary Behaviour (FHQ); Physical Assessment 
46 733/886 52 weeks Diabetes The Diabetes 

Priority Program 

Condition Experience (PAID-2; PHQ); Physical 

Assessment  
47 183/218 26 weeks OCD BT Steps Condition Behaviours (YBOCS); Condition 

Improvement (PGI; CGI); Work and Social 

Adjustment (WSAS); Treatment Satisfaction 

(PSQ) 
48 414/525 5 weeks Depression MoodGYM Depression Stigma; Psychological Distress, 

Condition Experience Mood/Affect (CES-D; 

KPDS); Condition (D-Lit) and Therapy 

Knowledge (CBT-Lit) 
49 183/219 20 weeks HIV-positive Comprehensive 

Health 

Enhancement 

Support System 

Physical Activity and Condition Experience 

(MOS); Social Support; Knowledge 
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(CHESS) 
50 27/33 8 weeks PTSD Self help program 

for traumatic event-

related 

consequences 

(SHTC) 

Condition Experience (IES; SHE; SRQF; 

ACTS); Mood/Affect (BDI-II); Anxiety 

(STAI); Self-Efficacy (SES) 

51 82/90 34 weeks Variety of 

Psychological 

Conditions 

Therapeutic 

Learning Program 

 

Condition Experience and Symptoms (PSS; 

BSI); Mood/Affect (BDI); Anxiety (STAI); 

Treatment Satisfaction (SEQ) 
52 301/335 8 weeks Diabetes Diabetes Health 

connection 

Physical Activity (CHAMPS); Physical 

Assessment 
53 22/23 3 weeks Panic Disorder no name Condition Experience (DRF; BVS; ASI); Self-

Efficacy (SEQ) 
54 78/184 6 weeks PTSD Interapy Condition Experience incl. Mood/Affect & 

Anxiety (IES; SCL-90) 
55 784/958 52 weeks chronic disease 

- Heart/lung 

disease; 

diabetes  

Chronic Disease 

Self-Management 

Program 

Condition Experience (VNS; IIS; NHS); 

Mood/Affect (HDS); Physical Activity; 

Condition Management Behaviours; Self-

Efficacy  
56 108/355 NR Anxiety and 

Depression 

Computer-Aided 

Cognitive 

Behavioural 

Therapy (CCBT) 

Condition Experience (HDS; FQ; YBOCS); 

Mood/Affect (DS; BDI); Anxiety (BAI); Work 

and Social Adjustment (WSAS) 

57 68/78 8 weeks Diabetes Diabetes Network 

(D-NET) Active 

Lives 

Physical Activity (BRFSS); Mood/Affect (CES-

D) 

58 18/20 13 weeks Anxiety no name Condition Experience (FQ; MI; ACQ; BSQ) 
59 16/30 3 months COPD iDSMP (internet-

based Dyspnea 

Self-Management 

Condition Symptoms (CRQ); Condition 

Experience (MOS SF-36); Self-Efficacy; Social 

Support (MOS SSS); Physical Activity;  
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Programme) 
60 36/78 16 weeks Depression MoodGYM Mood/Affect (CES-D); Attributional Style 

(CASQ-R); Self-Esteem (RSES); Depression 

Stigma (DSS) 
61 53/62 12 weeks Breast cancer no name Quality of Life (FACT-B; EuroQol-5D); 

Condition Experience (IES; MSAS); Treatment 

Satisfaction 
62 91/167 34 weeks Depression Beating the Blues 

(BtB) 

Mood/Affect (BDI-II); Anxiety (BAI); 

Condition Experience (WSAS) 
63 20 6.5 weeks Disordered 

Eating 

Virtual reality for 

eating disorders 

modification  

Dietary Behaviour (DIET); Anxiety (STAI); 

Self-Efficacy (WELSQ); Stage of Change 

(URICA); Condition Experience (BSS; BIAQ; 

FRS; CDRS)  
64 71/76 3 weeks Asthma Watch, Discover, 

Think and Act 

Condition Knowledge (CKAMQ); Self-

Efficacy; Attributions (KASTAN-R); Condition 

Managament Behaviour; Condition Experience; 

Acceptability 
65 100/104 6 months Cardiovascular 

Disease 

no name Condition Experience (DCOOP); Mood/Affect 

(BDI); Physical Activity (DASI); Dietary 

Behaviour (MEDIFICTS); Physical Assessment 
66 421/480 44 weeks Disordered 

eating 

Student Bodies Eating Behaviours and Attitudes (WCS; EDI; 

EDE-Q); Mood/Affect (CES-D); Social Support 

(MSPSS); Physical Assessment (BMI) 
67 8/14 NR Depression no name Motivation and Self-Efficacy; Acceptability; 

Treatment Satisfaction 
68 130/146 32 weeks Hypertension, 

diabetes, 

dyslipidemia 

HeartWeb Social Support (SSC; NPHS); Physical 

Assessment 

69 187/229 90 days Alcohol 

consumption 

no name Drinking Behaviour (CAGE; AUDIT); 

Condition Experience (SRRS; BCI) 
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70 866 12 months Diabetes Diabetes Priority 

Program 

Physical Assessment; Condition Experience 

(DDS; PHQ) 
71 50/57 24 weeks Obsesity no name Physical Assessment (BMI; DEXA); Eating 

Behaviours and Attitudes (IDED-IV; WLBS; 

ChEAT); Dietary Behaviour (BFFQ); Self-

Efficacy (CDSS); Physical Activity Social 

Support (PASS); Condition Experience (SLS; 

RSS) 
72 31/47 52 weeks Weight loss eDiet.com Physical Assessment; Condition Experience 

(MOS); Mood/Affect (BDI-II); Dietary 

Behaviour (EI) 
Key: 

NR, Not Reported; CE, Cannot be appropriately Extracted; GDS, Goldberg Depression Scale; GAS, Goldberg Anxiety Scale; WTQ, Warpy Thoughts Quiz; 

LWQ, Life Whacks Questionnaire; KPDS, Kessler Psychological Distress Scale; CES-D, Centre for Epidemiologic Studies Depression Scale; D-Lit, Depression 

Literacy; CBT-Lit, Cognitive Behaviour Therapy Literacy; CASQ-R, The Revised Children’s Attributional Style Questionnaire; RSES, The Rosenberg Self-

Esteem Scale; DDS, Depression Stigma Scale; EDI, Eating Disorder Inventory; EDE-Q, Eating Disorder Examination – Questionnaire; Weight Concerns Scale; 

MSPSS, The Multidimensional Scale of Perceived Social Support; BMI, Body Mass Index; CKAMQ, The Child Knowledge of Asthma Management 

Questionnaire; KASTAN-R, The Childen’s Attributional Style Questionnaire; USQ, Usherwood Symptom Questionnaire; BFS, The Block Fat Screener; FVS, 

The All Day NCI Fruit and Vegetable Screener; DDS, Diabetes Distress Scale; PHQ, The Patient Health Questionnaire; GHS, General Health Survey; SDSCS, 

The Summary of Diabetes Self-Care Scale; MDCS, The Multidimensional Desire for Control Scale; FHQ, Food Habits Questionnaire; PARI, The Physical 

Activity Recall Instrument; YBOCS, The Yale-Brown Obsessive Compulsive Scale; PGI, Patient Global Impressions scale; CGI, Clinical Global Impressions 

scale; WSAS, Work and Social Adjustment Scale; PSQ, Patient Satisfaction Questionnaire; CHAMPS, CHAMPS Physical Activity Questionnaire; VNS, Visual 

Numeric Scale; IIS, Illness Intrusiveness Scale; HDS, Health Distress Scale; NHS, National Health Survey; FACT-B, Functional Assessment of Cancer Therapy 

– Breast Cancer Form; EuroQol-5D, Quality of Life Thermometer; IES, Impact of Events Scale; MSAS, Memorial Symptom Assessment Scale; DIET, Dieter’s 

Inventory of Eating Temptations; STAI, State-Trait Anxiety Inventory; WELSQ, Weight Efficacy Life-Style Questionnaire; URICA, University of Rhode Island 

Change Assessment Questionnaire; BSS, Body Satisfaction Scale; BIAQ, Body Image Avoidance Questionnaire; FRS, Figure Rating Scale; CDRS, Contour 

Drawing Rating Scale; SSC, Social Support Scale; NPHS, National Population Health Survey social support scale; CAGE, the CAGE Questionnaire; AUDIT, 

the AUDIT alcohol consumption questionnaire; SRRS, Social Readjustment Rating Scale; BCI, Brief COPE Inventory; BDI-II, Beck Depression Inventory II; 

MOS, Medical Outcomes Study, Short-Form 36; EI, Eating Inventory; BRFSS, Behavioral Risk Factors Surveillance System; BFVS, Block Dietary Data 

Systems Fruit and Vegetables Screener; SHE, Stressful Experience History; SRQF, Stressful Response Questionnaire-Frequency; ACTS, Active Coping with 

Trauma Scale; SES, Self-Efficacy Scale; SCL-90, subscales Anxiety, Depression, Somatization and Sleep Problems; DS, 1-item Depression Scale; BDI, Beck 

Depression Inventory; HDS, Hamilton Depression Scale; BAI, Beck Anxiety Inventory; FQ, Fear Questionnaire; MI, Mobility Inventory for Agoraphobia; ACQ, 

Agoraphobic Cognitions Questionnaire; BSQ, Body Sensations Questionnaire; CRQ, Chronic Respiratory Questionnaire; MOS SF-36, Medical Outcomes Study; 

MOS SSS, Social Support Survey; QoLICV, Quality of Life Index-Cardiac Version IV; PSS, Perceived Stress Scale; BSI, Brief Symptom Inventory; SEQ, 

Service Evaluation Questionnaire;MOS, Medical Outcomes Survey, short form: 23; FS II R, Functional Status Measure. 
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Table 2. Summary of Intervention Characteristics and Target Behaviour 

Article Intervention Name Targeted Behaviours Therapy Content Technology 

Involvement 

Therapist Involvement 

33-37 

48 

60 

MoodGYM Depressive/anxious 

cognitions; condition 

management  

Five modules provide 

information about condition, 

cognitive restructuring and 

condition management 

behaviour training. 

Interactive website 

delivery 

None* 

31 
66 

Student Bodies Body image concern, 

disordered eating 

behaviours, physical 

activity 

Predominantly psycho-

education about condition, 

risks and health advice; 

personalised feedback & 

journal keeping to monitor 

risk factors; online social 

support through message 

boards. 

Website delivery 

 

Online message 

board 

None on main 

intervention; group 

discussions moderated 

28-29 

64 

Watch, Discover, 

Think and Act 

Condition and self-

management related 

knowledge 

Computer game scenarios 

educate and test children on 

appropriate asthma 

management behaviours.  

Personalised feedback 

provides progress 

information and further self-

management advice. 

CD-ROM computer 

game delivery 

 

Feedback printouts 

Therapist aid with data 

input, and physician 

provided with data 

output to monitor 

progress 

43 Tailored Self-

Management 

Intervention (TSM) 

Dietary management 

and physical activity 

Personal plan strategy 

generating – programme 

guides through goal setting, 

and determining potential 

barriers. Printed feedback 

sheet for patient and 

Interactive  

CD-ROM 

programme 

delivery 

 

Feedback printouts 

‘Health Coach’ is 

consistently involved 

supervising and further 

tailoring personalised 

plan 
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summary sheet for physician. 
44 no name Dietary management Potential barriers to 

behaviour change generated 

from computerized 

questionnaire. 

Personalised feedback 

summarises barriers and 

areas to focus effort. 

Physician gets summary 

sheet to informs consultation. 

Interactive video relevant to 

the patients ‘stage of change’ 

presents healthy behaviours 

and strategies for 

overcoming barriers. Patient 

is provided with educational 

and self-monitoring materials 

(not technology based). 

Touch-screen 

computer delivery 

 

Feedback printouts 

 

Video presentation 

of behavioural 

strategies and goals 

Physician involvement 

is consistent and guides 

therapy 

45 no name  Dietary management Brief computer questionnaire 

assessing potential barriers. 

Feedback highlights barriers 

for patient and physician, to 

inform counselling. Some 

patients also received 

behavioural strategies video. 

Touch-screen 

computer delivery. 

Feedback printouts. 

Video presentation 

of behavioural 

strategies [for some 

patients]. 

Physician involvement 

is consistent and guides 

therapy 

38 no name Dietary management 

and physical activity 

Computer assessment of 

‘readiness to change’, goal 

setting and barriers. 

Feedback printout produced 

for patient and physician – 

feedback informs 

Computer delivery 

 

Feedback printouts 

Physician involvement 

is consistent and guides 

therapy 
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consultation. 
47 BT Steps Obsessive rituals and 

behaviours 

Nine step therapy plan 

providing education about 

condition and guided 

exposure therapy. 

Interactive Voice 

Response (IVR) 

Technology via 

telephone 

Some therapist 

involvement – 

personalised response 

can be requested via 

IVR 
52 Diabetes Health 

connection; TSM 

Physical activity Activity goal specification 

(type, duration), barrier 

identification and printout of 

action plans. Includes 

activity coaching session 

with trainer. 

Follow-up telephone support. 

CD-ROM delivery 

 

Telephone follow-

up support 

Consistent therapist 

involvement in the 

form of coaching and 

follow-up support. 

55 Chronic Disease 

Self-Management 

Program 

Physical activity and 

maladaptive 

cognitions  

Cognitive symptom 

management workshops, 

online bulletin boards social 

groups. Participants have a 

reference book providing 

content and education. 

Interactive website 

delivery. 

Online message 

board. 

Consistent involvement 

and moderation 

61 no name  Maladaptive 

cognitions and coping 

behaviours 

Condition education and 

advisory content, message 

board social groups; six 

coping-skills training 

exercises to teach coping 

strategies and reduce 

psychological distress. 

Website delivery. 

Online message 

boards. 

Online resource 

links 

None 

63 Virtual reality for 

eating disorders 

modification  

Disordered eating 

behaviours and 

physical activity 

Dysfunctional behaviours 

and cognitions are 

confronted though exposure 

simulations 

Virtual reality 

delivery 

Consistent therapist 

involvement 

67 no name  Negative Prior to internet component Interactive website Therapist motivational 
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cognitions/psychologi

cal distress 

participants undergo a face-

to-face motivational 

interview. 

The programme consists of a 

series of modules beginning 

with identification of 

personal goals. The other 

modules provide training to 

identify and counter negative 

cognitions and provide 

behavioural strategies to 

reduce stress and aid 

resiliency. Printouts from 

each module are available. 

delivery 

 

interviewing is required 

prior to internet 

component 

68 HeartWeb Dietary management Assessment of ‘stage of 

change’ followed by module 

applicable to the identified 

stage. Modules designed to 

reinforce change, education 

on diet and its impact, and 

advice. 

Social support bulletin board. 

Interactive website 

delivery 

 

Online message 

boards 

None 

69 no name  Alcohol consumption 

and psychologication 

distress 

Computer questionnaire 

assessment of alcohol-related 

beliefs and behaviours, and 

stress levels. 

Personalised feedback sheet 

is generated from participant 

responses. 

Interactive website 

delivery 

None 

71 no name  Dietary management 

and physical activity 

Provision of education on 

nutrition. Targeting of 

Interactive website 

delivery 

Consistent therapist 

involvement and 
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unhealthy diet and physical 

inactivity with behaviour 

monitoring, graphical 

presentation of progress and 

knowledge assessment. 

Online communications with 

counsellor. Additional face-

to-face therapy alongside 

technological intervention. 

 

Email contact with 

therapist 

guidance of therapy 

72 eDiet.com Dietary management 

and physical activity 

Virtual dietician generates 

personalised appropriate diet 

and animated fitness coach.  

Social support group 

message boards. 

Interactive website 

delivery 

 

Online message 

boards 

Regular meetings with 

psychologist to assess 

progress. 

Consistent availability 

of therapist through 

24hr helpline. 

Message boards 

moderated. 
42 

46 

70 

Diabetes Priority 

Program 

Dietary management 

and physical activity 

Personalised action plan 

generation through goal 

setting, barrier identification 

and behavioural strategies. 

Education on recommended 

guidelines for diet and 

physical activity compare to 

participant responses. 

Feedback printouts of 

participant action plan, goals 

and strategies for patient and 

therapist. Brief counselling 

reviewed goals and 

strategies. 

Touch-screen 

computer CD-ROM 

delivery 

 

Feedback printouts 

Therapist involvement 

in counselling sessions 

following technology 

component 
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50 Self help program 

for traumatic event-

related 

consequences 

(SHTC) 

Anxiety/ 

psychological distress 

Interactive modules 

providing cognitive-

behavioural therapy content: 

e.g. cognitive restructuring, 

relaxation training; also 

writing exposure component. 

Patients assessed on mastery 

of module. 

Interactive website 

delivery 

 

Email reminders 

Therapist involvement 

was limited to email 

reminders to use 

intervention 

54 Interapy Anxiety/ 

psychological distress 

Education followed by a 

series of writing exposure 

modules with therapist 

feedback. 

Interactive website 

delivery 

Consistent therapist 

involvement and 

feedback 

56 Computer-Aided 

Cognitive 

Behavioural 

Therapy (CCBT) 

Anxiety/depression/ 

psychological distress 

Cognitive-behavioural 

therapy – no therapy details 

reported 

Computer delivery Not reported 

58 no name  Psychological 

distress and 

maladaptive 

behaviour 

Modules exposure, symptom 

control, and positive 

behaviour reinforcement. 

Therapy content accessed 

immediately if participant 

requires or otherwise at 

regular intervals.  

Palmtop computer 

delivery 

Therapist involvement 

to guide use of self-

management 

technology 

59 iDSMP (internet-

based Dyspnea 

Self-Management 

Programme) 

Physical activity and 

psychological distress 

Education on condition, goal 

setting, behaviour and 

cognitive strategies to 

improve health. Online 

nurse-led group discussion 

and education. 

Online self-monitoring tools 

(e-diaries). 

Interactive website 

delivery 

 

Airwatch: mobile 

monitor of 

expiratory flow. 

Consistent facilitation 

of therapy content 
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30 no name  Dietary management 

and physical activity 

Home monitor of blood 

pressure, heart rate and 

weight – informs patients of 

their vital statistics; uploads 

information to network 

which is accessed by 

telemetry technicians.  

Monitoring device. 

Data-receiving 

computer. 

 

Data transferred via 

telephone line. 

Constant external 

monitoring of patient 

vital statistics 

39 Computer Assisted 

Learning System 

(CALS) 

Dietary management Assesses dietary behaviour 

and generates goals and 

strategies to improve diet and 

health.  

Computer 

programme 

delivery 

None 

65 no name Dietary management 

and physical activity 

Educational modules with 

knowledge tests. Distance 

communications with case 

manager. Diet reports which 

a dietician uses to inform 

feedback. 

Social support discussion 

groups. 

Interactive website 

delivery. 

Email 

communications 

with case manager 

and dietician. 

Online message 

board 

Consistent involvement 

and guidance of 

therapy 

53 no name Maladaptive 

cognitions and 

psychological distress 

Education on nature and 

causes of condition. 

Education of negative 

thoughts and methods to 

combat them. 

Website delivery None 

40-41 ODIN Maladaptive 

cognitions and 

psychological distress 

Adapted CBT manuals; 7 

modules providing skills 

training to 

recognise/challenge negative 

thoughts through cognitive 

restructuring. 

Interactive website 

delivery 

None 

57 D-NET Active Physical activity Baseline assessment of Interactive website Consistent involvement 
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Lives physical activity informs 

specific feedback and 

exercise programme. 

Personal goal and barrier 

identification. Feedback 

printout. Social support peer 

discussion areas. 

delivery. 

 

Feedback printouts. 

Online message 

board. 

from online therapist 

32 no name Psychological 

distress and 

maladaptive 

behaviour 

Six modules providing 

psychoeducation, behaviour 

and cognitive training 

techniques; used within 

exposure therapy in 

intervention. Each module 

has knowledge assessment, 

which is marked by 

supervisor and replied to by 

email. 

Website delivery 

 

Email feedback 

Consistent involvement 

and monitoring of 

progress by supervisor 

49 CHESS Risk factor 

behaviours 

Modules applying to cancer, 

heart disease, Alzheimer’s 

disease, alcoholism, and 

AIDS.  

Relevant information 

provided on condition, 

supportive resources, risk 

factors, advice, goal and 

barrier identification.  

Also facilitated online 

support groups, and able to 

question a health care 

professional. 

Interactive website 

delivery 

 

Online message 

boards 

Supervisors facilitate 

group discussions and 

health care 

professionals are 

accessible for response  

51 Therapeutic Psychological Identify problem behaviours; Computer-based Consistent therapist 
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Learning Program distress and 

maladaptive 

behaviour 

develop action plan, barrier 

identification. Personalised 

feedback produced for 

discussed with therapist. 

delivery 

 

Feedback printouts 

involvement utilising 

feedback output 

62 Beating the Blues 

(Btb) 

Negative cognitions 8 sessions provide vignettes 

educating about condition 

and teaching CBT to manage 

condition. Session produce 

feedback and homework 

exercises for the patient; GP 

receives progress summary. 

Computer 

programme 

delivery. 

 

Introductory video. 

Feedback printouts 

GP aware of patient 

progress; nurses 

available during 

session 

* except two papers [Christensen et al 2004, BMJ; Christensen et al, 2006, BMC] where there was telephone contact from interviewers alongside the intervention 
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Figure Legend 

Figure 1. Systematic Review Search Strategy and Article Selection 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


