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Ready to Change evidence review 
 
Executive summary 
Based on a review of the current evidence, several key findings and recommendations were 
found for developing digital interventions that support smoking cessation, alcohol 
consumption, weight management, healthy dietary behaviours, and physical activity: 
 

• Digital interventions have been shown to be effective in supporting all five of the 
proposed key health behaviours.  

• There is some evidence that digital behaviour change interventions that are tailored and 
personalised may be more effective in influencing intervention uptake and engagement, 
as well as in producing positive behaviour change outcomes than those that are not 
tailored/personalised. 

• Text messaging and email are useful enhancements to other digital based behaviour 
change interventions (including websites). While emails can be effective, they show 
smaller effect sizes than text message enhancements. Text messages are also highly 
versatile in their use and are effective for a range of different user groups.  

• The inclusion of a combination of behaviour change techniques (BCTs) is recommended 
for digital behaviour change interventions. The specific BCTs of ‘goal setting’, ‘feedback 
on behaviour’ (particularly personalised, normative feedback), ‘social support’, and ‘self-
monitoring’ were the most commonly recommended across all the target behaviours in 
systematic reviews and meta-analyses reviewed.  

• There were also clear BCT recommendations specific to each of the behaviours. These 
are detailed in the following sections and summarised in a table on page 11.  

• Evidence also suggests that digital behaviour change interventions should incorporate 
some mental health support and advice, particularly focused around stress 
management, as stress may underpin these key health behaviours. 

• Presently there is an absence of evidence around the most effective approach for 
changing multiple behaviours, simultaneously or in sequence.  
 
 

Search strategy 
This report drew on evidence from the Norfolk County Council (NCC) Digital Content Team user 
insights testing as well as reviews, systematic reviews and meta-analyses from peer reviewed 
journal articles recommended by consulting team experts and through a primary search of key 
electronic databases, e.g., PubMed. 

We chose to include and review literature relevant to internet-delivered interventions including 
smartphones, as while the intended intervention resource will be web-based, it is likely users 
will view this resource on their mobile phones.  
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Overview of the Norfolk County Council (NCC) Digital Content Team user insights testing 
The Norfolk County Council (NCC) Digital Content Team conducted a series of qualitative 
interviews with participants local to the Norfolk area (N=16). These interviews aimed to 
understand the possible determinants for health behaviour change (e.g., their motivations) in 
regard to the ‘Big 4’ (smoking, weight loss, activity, and alcohol consumption) and how a web-
based resource might support local users to change their behaviour.  
 
Based on the findings of the NCC interviews, key recommendations for website content include: 

• Content based around mental health support and advice, particularly in regard to 
managing stress which may be linked to unhealthy behaviours. 

• A combination of simple ‘nudges’ as well as more complex behaviour change 
interventions.  

• Recommended activities and interventions should have the option to involve the users’ 
wider family. 

• Signposting to relevant events in the local county including online events and guidance 
on how to start up groups. 

• Links to trusted, credible websites, particularly the NHS. 
 

Recommended website functionality and design elements include: 
• Functionality in a wide range of formats, particularly mobile phones. 
• Having a social media presence and links to partners’ social media e.g., Active Norfolk. 
• A considered search engine optimisation (SEO) approach to increase accessibility and 

awareness to the site. 
 
Overview of findings from a review of peer-reviewed academic literature 
In addition to the findings from the NCC user testing interviews, a review was conducted of the 
relevant, peer-reviewed academic literature to determine the key recommendations for 
developing digital interventions to promote health behaviour change. These findings are 
described below. 

 

Key recommendations for developing digital interventions to promote health behaviour 
change  
There are many effective, evidence-based digital interventions that support health behaviour 
change across a number of key health behaviours (Rogers et al., 2017). However, many of these 
evidence-based interventions are not publicly available (Rogers et al., 2017). In addition, there 
are currently no evidence-based digital interventions that are available to the community of 
Norfolk that support multi-behaviour change, which might include smoking cessation, weight 
management, physical activity, dietary behaviour, and alcohol consumption. Developing a 
publicly available, evidence-based, digital intervention that can support multiple behaviours 
relevant to the people of Norfolk is therefore warranted. 
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Factors influencing uptake and engagement in digital interventions to promote health 
behaviour change 
Digital interventions are commonly associated with low uptake and poor engagement (Kohl et 
al., 2013; Michie et al., 2017). Szinay et al. (2020) recently performed a review which 
determined 26 factors which influence uptake and engagement with wellbeing smart phone 
apps. These factors might reasonably be considered when developing other digital 
interventions to benefit health behaviour change more broadly. These factors are presented 
below. 

 

Factors related to uptake 
 

Factors related to 
engagement 

Both 

• Low cost  
• App awareness 
• Recommendations from 

others for 
apps/websites 

 

• Health information 
• Statistical information 

on progress 
• Well-designed 

reminders 
• Designed to reduce 

cognitive load 
• Self-monitoring 
• Positive tone 
• Personalisation 
• Embedded health 

professional support 
• Social networking 
• Positive feedback 
• Available rewards 
• Goal setting 
• Perceived utility of the 

app 
 

• Literacy skills 
• Available user guidance 
 

 

Recommended behaviour change techniques (BCTs) to promote general health 
behaviour change 
Behaviour change techniques (BCTs) are considered to be the specific strategies or ‘active 
ingredients’ included in interventions that promote changes in behaviour (Michie et al., 2013). 
A review of the evidence shows that several BCTs have been recommended as effective when 
included in digital interventions that promote general health behaviour change (Michie et al., 
2013).  
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Webb et al. (2010) conducted a systematic review investigating which characteristics of 
internet-based interventions best promoted health behaviour change. They found that a higher 
number of BCTs used in an intervention were associated with larger effect sizes. Specific BCTs 
of ‘modelling’, ‘relapse prevention/coping planning’, ‘facilitating social comparison’, ‘goal 
setting’, ‘action planning’, and ‘provision of feedback on performance’ specifically were 
associated with positive behaviour change (Webb et al., 2010). The largest effect sizes were 
observed for interventions that included stress management and general communication skills 
training, although few studies incorporated these components (Webb et al., 2010). This finding 
suggests that the inclusion of stress management and general communication skills could 
enhance the proposed ‘Healthy lifestyles’ website resource. 

The use of normative feedback is regularly cited as an effective BCT, used across a range of 
digital interventions supporting various health behaviours (e.g., alcohol reduction, weight 
management, and smoking cessation) (Riper et al., 2018, Asbjornsen et al., 2019, McCrabb et 
al., 2019). In Webb et al’s (2010) review it was noted that there are two main types of 
normative feedback that might be used – information about others’ approval and information 
about others’ behaviour. They found that information about others’ behaviour can influence 
behaviour and decision making more than information about others’ approval (Webb et al., 
2010).  

Recommended delivery channels to enhance digital interventions that promote health 
behaviour change 
Digital interventions that promote health behaviours can be enhanced by the use of text 
messaging and emails. Webb et al (2010) found that internet-based interventions that support 
health behaviour change that included text messages, as an adjunct, reported large effects on 
behaviour, whereas interventions enhanced with emails were associated with smaller effect 
sizes. Text messaging interventions (TMIs) have been shown to be effective in supporting a 
range of important health behaviours including smoking cessation, weight management and 
physical activity (Hall et al. 2015). TMIs have also been shown to be cost-effective and versatile 
as they can be tailored, interactive and personalised (Hall et al., 2015).   

Key recommendations for developing digital interventions that promote specific primary 
health behaviours 
The proposed intervention aims to support local users to make healthy lifestyle choices and 
reduce the prevalence of the mains behaviours that cause morbidity and mortality: smoking, 
consumption of poor diet, alcohol consumption, lack of physical activity, and weight gain. The 
key recommendations for developing effective digital interventions to promote these specific 
behaviours are summarised below.  

Smoking cessation 
Internet-based smoking cessation interventions have been associated with improved rates of 
smoking cessation both in the short and long term (McCrabb et al., 2019). There is also 
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evidence to suggest that websites that are tailored and interactive may be more effective than 
low intensity websites (e.g., listing resources) (Civjlak et al., 2010). 
 
Specific BCTs that have been found to be associated with internet-based, smoking cessation 
intervention effectiveness in the short and long term include: ‘goals and planning’, ‘social 
support’, ‘natural consequences’, ‘comparison of outcomes’, and ‘regulation’ (McCrabb et al., 
2019). ‘Feedback and monitoring’ was only associated with effectiveness in the short term, and 
‘rewards and threats’ were only associated with effectiveness in the long term (McCrabb et al., 
2019).  
 
Other evidence shows text messaging interventions (TMIs) have been found to be generally 
effective for smoking cessation with no evidence to show that high intensity TMIs are more 
effective than low intensity ones (Whittaker et al., 2019). However, TMIs may be less effective 
for women than men (Scott-Sheldon et al., 2016). Reasons for this gender disparity are unclear 
but it has been recommended that TMIs try to target women’s specific needs around smoking 
cessation (Scott-Sheldon et al., 2016). There is also evidence that TMI interventions can 
increase smoking cessation behaviour among pregnant smokers (Griffiths et al., 2018). 
 
There is currently no evidence that smartphone apps are effective at promoting smoking 
cessation (Whittaker et al., 2019). 
 
One study compared the effectiveness of different email schedules on smoking cessation and 
found that emailing users 3-4 emails with links to downloadable smoking cessation resources 
was as effective as more intensive email schedules, and more effective than a single, non-
tailored email on smoking abstinence (Westmaas et al., 2018). In addition, another study 
examined user preferences for smoking cessation information during the current COVID-19 
pandemic, which showed a strong preference for email-based information and support 
(Pettigrew et al., 2020).   
 
Some evidence indicates that digital-based smoking cessation interventions may be as effective 
as some person-delivered cessation services (Graham et al. 2016).  
 

Alcohol reduction 
Recent reviews have shown that compared with comparators, internet-based interventions are 
effective in reducing alcohol consumption (Kaner et al., 2017; Ramsey et al., 2019; Riper et al., 
2019; Sundström et al., 2017). There is also some evidence to show that multi-session 
interventions may be more effective than single session interventions and that those users who 
are above 55 years of age and female may have a better response to treatment than younger, 
male counterparts (Black et al., 2016; Riper et al., 2019; Sundström et al., 2017).  
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In terms of effective intervention behaviour change components, a Cochrane review by Kaner 
et al. 2017 found that digital behaviour change interventions that included ‘goal setting’, 
‘information about antecedents’, ‘behaviour substitution’, ‘problem solving’ and ‘credible 
source’ were associated with reduced alcohol consumption rates. Personalised normative 
feedback (PNF) is also reported as a commonly used intervention component for reducing 
alcohol consumption (Black et al., 2016; Riper et al., 2019). Evidence has shown PNF is most 
effective when used in conjunction with other integrated therapeutic principles rather than a 
standalone technique (Black et al., 2016; Riper et al., 2019).  
 
Internet-delivered cognitive behaviour change (iCBT) interventions have also shown promising 
findings in reducing alcohol consumption. One recent review of iCBT based approaches for 
reducing alcohol consumption showed small to large effect sizes in reducing alcohol 
consumption (Hadjistavropoulos et al., 2020). It was noted that most iCBT interventions also 
included modules pertaining to ‘alcohol education’, ‘preparing for change’, ‘skills training’ and 
‘wellbeing’ (Hadjistavropoulos et al., 2020).  
 
Weight management 
Internet-based weight loss interventions achieve greater post-intervention weight loss than 
those with no-intervention controls and minimal intervention (Hutchesson et al., 2015, 
Sorgente et al., 2017). In addition, self-directed interventions which provide personalised 
feedback and tailored information appear to have promising effects in promoting weight loss 
(Tang et al., 2014). Feedback includes progress charts, physiological calculators, and past 
journals (Krukowski et al., 2007). Interventions which provide information alone without 
feedback appear to have very limited effectiveness on weight loss (Neve et al., 2010; Saperstein 
et al., 2007; Tang et al., 2014). Engagement with internet-based interventions (e.g., number of 
log-ins) has also been strongly associated with positive weight loss outcomes (Arem & Irwin, 
2010). Neve et al. 2010 found that retention rates and engagement with digital interventions 
can be improved with the inclusion of enhanced programme features such as email reminders 
or telephone prompts. 
 
Maintaining weight after initial weight loss poses a significant ongoing challenge to individual 
users and intervention developers (Asbjørnsen et al., 2019). Several reviews of effective BCTs in 
internet-based weight loss maintenance interventions found those that included ‘self-
monitoring’, ‘feedback’, ‘goal setting’, and ‘shaping knowledge’, combined with a human social 
support component resulted in significant weight loss maintenance effects (Asbjørnsen et al., 
2019, Krukowski et al., 2007). A recommended ideal combination of these BCTs was not found 
however.  
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Dietary behaviours 
Several recent reviews reporting on the effectiveness of healthy eating interventions (e.g. 
increasing or reducing particular food groups, adherence to specific diets) across a range of 
populations (e.g., adults in retirement age and overweight, obese adults) identified ‘self-
monitoring’ of diet with ‘personalised feedback’ and ‘goal setting’ as effective behaviour 
change techniques (Mandracchia et al., 2019; McCarroll et al., 2017; Prestwich et al., 2014; 
Samdal et al., 2019). Specifically for those in peri-retirement, the BCTs of ‘barrier 
identification/problem solving’, and ‘plan for social support/social change’ may increase the 
effectiveness of dietary interventions promoting fruit and vegetable uptake (Lara et al., 2014a).  
 
There is also some evidence to show that ongoing social support, the number of intervention 
contacts and ‘long-lasting’ interventions are associated with maintenance of dietary changes 
(Lara et al., 2014b; Mandracchia et al., 2019).  
 
Self-efficacy (an individual’s belief that they are capable of performing a behaviour) has also 
been shown to be a key determinant of healthy eating behaviours. A meta-analysis by 
Prestwich et al. (2014) that looked to determine which BCTs might support dietary self-efficacy, 
found that healthy eating interventions which included stress management techniques were 
consistently associated with improved self-efficacy. ‘Self-monitoring’, ‘feedback on behaviours’, 
‘social support’, ‘prompted review of behavioural goals’ and ‘contingent rewards’ were BCTs 
found to significantly increase dietary self-efficacy as well (Prestwich et al., 2014).  
 
Physical activity 
A recent review found that physical activity (PA) interventions (including digital based 
interventions) successfully promoted behaviour change and maintenance (at 6 months 
postintervention) in healthy, inactive adults (Howlett et al., 2019). Specific BCTs that were 
effective in changing PA behaviours were ‘biofeedback’, ‘demonstration of the behaviour’, 
‘behaviour practice/rehearsal’, and ‘graded tasks’ (Howlett et al., 2019). BCTs associated with 
maintenance of PA included ‘action planning’, ‘instruction on how to perform the behaviour’, 
‘prompts/cues’, ‘behaviour practice/rehearsal’, ‘graded tasks’, and ‘self-reward’ (Howlett et al., 
2019). It should be noted that maintenance of PA is important for generating sustained health 
benefits (Goldberg et al., 2007).  

Internet-based interventions have been shown to have a significant effect on improving PA 
levels across a diverse range of age groups (Davies et al., 2012, Cotie et al., 2018, Muellman et 
al., 2016). Theoretical foundation and BCTs are considered to be positive elements of effective 
e and mHealth interventions (Fielder et al., 2020). 

More specifically, a review of mHealth interventions for PA also found mHealth interventions 
were equally as effective at increasing PA and walking, and more effective at reducing 
sedentary behaviours when compared with usual care, traditional interventions or intensive 



 8 

counselling (Hardeman et al., 2019). BCTs noted as commonly used across mHealth 
interventions (but not necessarily found to be effective) were ‘goal setting’, ‘self-monitoring of 
behaviour’, ‘social support’, ‘feedback on behaviour’, ‘instruction on how to perform the 
behaviour’, ‘adding objects to the environment’ (e.g., a pedometer or wearable), ‘information 
about health consequences’ of being active, and ‘prompts and cues’ (Hardeman et al., 2019).  

There is also promising evidence to show that text messaging may be an effective enhancement 
to PA interventions (increased step/day) and can be used in a number of ways, e.g., to provide 
education, provide feedback related to goals, enhance motivation, and remind participants of 
PA plans (Smith et al., 2020). 
 

Recommendations for multiple health behaviour change digital interventions 
A review by the Programme Development Group (PDG) for the National Institute for Health and 
Care Excellence (NICE) (2014) found a lack of evidence pertaining to the most effective 
approach for targeting multiple behaviours. Some important evidence gaps identified included 
whether behaviours should be addressed in sequence or in combination and if in combination, 
how an order of preference might be determined. The PDG recommended that further research 
be conducted to address these gaps. 

 
Summary 
There is a large amount of evidence to show that digital behaviour change interventions can 
effectively promote health behaviour change in the areas of smoking cessation, alcohol 
consumption, weight management, dietary behaviours, and physical activity. There are also 
clear recommendations for components (including functionality aspects and BCTs) that can help 
to increase uptake, engagement and positive behaviour change outcomes in digital behaviour 
change interventions. All these findings taken together support the development of a digital 
multi-behaviour change intervention relevant for the needs of people in the local Norfolk 
community and beyond.  
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