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A B S T R A C T   

Background: There has been a lack of systematic exploration of remotely delivered intervention content and their 
effectiveness for behaviour change outcomes. This review provides a synthesis of the behaviour change tech-
niques (BCT) contained in remotely delivered alcohol and/or substance misuse approaches and their association 
with intervention promise. 
Methods: Searches in MEDLINE, Scopus, PsycINFO (ProQuest), and the Cochrane Library, included studies 
reporting remote interventions focusing on alcohol and/or substance misuse among adults, with a primary 
behaviour change outcome (e.g., alcohol levels consumed). Assessment of risk of bias, study promise, and BCT 
coding was conducted. Synthesis focussed on the association of BCTs with intervention effectiveness using 
promise ratios. 
Results: Studies targeted alcohol misuse (52 studies) or substance misuse (10 studies), with predominantly 
randomised controlled trial designs and asynchronous digital approaches. For alcohol misuse studies, 16 were 
very promising, 17 were quite promising, and 13 were not promising. Of the 36 eligible BCTs, 28 showed po-
tential promise, with seven of these only appearing in very or quite promising studies. Particularly promising 
BCTs were ‘Avoidance/reducing exposure to cues for behaviour’, ‘Pros and cons’ and ‘Self-monitoring of 
behaviour’. For substance misuse studies, three were very promising and six were quite promising, with all 12 
BCTs showing potential promise. 
Conclusions: This review showed remotely delivered alcohol and substance misuse interventions can be effective 
and highlighted a range of BCTs that showed promise for improving services. However, concerns with risk of bias 
and the potential of promise ratios to inflate effectiveness warrant caution in interpreting the evidence.   

1. Introduction 

Alcohol and substance misuse place a considerable burden on public 
health systems worldwide. Harmful alcohol use accounts for 5.1 % of the 
Global Burden of Disease (WHO, 2018a, 2020), and is believed to result 
in more than three million deaths per year globally (WHO, 2018b). In 
terms of substance misuse, in 2019 the World Health Organization 
estimated that 18 million years of healthy life were lost to drug use 
disorders (WHO, 2020), with annual rates of death from drug use 

recently estimated at in excess of 500,000 (United Nations Office on 
Drugs and Crime, 2021). More generally, the misuse of illicit substances 
has been linked to short and long-term impacts on mental health (e.g., 
depression, self-harm, and suicide; Dick et al., 2019). The cost of a range 
of impacts to society from drug use in the UK alone, was estimated at 
over £ 19 billion (Black, 2020). 

As internet access becomes more ubiquitous (Pew Research Center, 
2017), smartphones or websites may increasingly support the delivery of 
treatments for alcohol and substance misuse (Ashford et al., 2019; 
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Bergman et al., 2018; Pew Research Center, 2017). Furthermore, liter-
ature reviews suggest that remote interventions may be as effective as 
face-to-face interventions (Kaner et al., 2017; NHS Digital, 2020) and 
may be particularly useful to engage with groups less likely to access 
face-to-face services (e.g., women or younger people; White et al., 
2010). However, past reviews in this area have either looked at only one 
facet of remote delivery such as smartphone or limited versions of 
remote interventions where live synchronous interactions are not 
possible. For example, Dedert et al. (2015) looked at electronic in-
terventions (e.g., online, mobile applications, or interactive voice 
response) for alcohol misuse and another review focused on in-
terventions delivered through mobile technology only (Fowler et al., 
2016). Reviews of substance misuse interventions have also had narrow 
focuses on internet and mobile-delivered interventions for misuse harm 
reduction (Dick et al., 2019) or prevention (Kazemi et al., 2017), or 
digital recovery support services (Ashford et al., 2019). Across all of 
these reviews the evidence base was preliminary in nature and effects 
were positive but small (e.g., reductions of one drink per week; Dedert 
et al., 2015). Adaptions to services during COVID-19, alongside ad-
vances in the quality and availability of video calling technology (e.g., 
Zoom or Teams), have provided the opportunity to test synchronous 
versions of face-to-face services that can provide ‘virtual care’ (i.e. 
comparable levels of interaction but remotely delivered; Coughlin et al., 
2021). No review to date has explored whether the full range of remote 
delivery options being used by services can work. 

Alongside knowing whether remote interventions are effective, it is 
equally important to know what intervention content is being utilised 
and how this relates to whether the approach works or not. Behaviour 
change techniques (BCTs) are the ‘active ingredients that bring about 
behaviour change’ (Michie et al., 2013, p. 82), and can be used to 
provide explicit detail on the content of any intervention that has a 
target behaviour as an outcome. The BCT taxonomy version 1 (Michie 
et al., 2013) includes 93 techniques which allow researchers and prac-
titioners to describe and synthesize the range of components within 
interventions. BCTs can be related to study effectiveness with three 
different methods. If a meta-analysis is possible then BCTs can be input 
into a meta-regression to analyse whether they explain variation in ef-
fect sizes across studies (e.g., Michie et al., 2009). If a meta-analysis is 
not possible (due to heterogeneity in outcome, analysis methods, and/or 
statistics reported) then there are two further options. Firstly, promise 
ratios can be calculated for each BCT by comparing the number of very 
or quite promising studies with the number of not promising studies 
(Gardner et al., 2016). Secondly, an effectiveness ratio (or percentage) 
calculates the number of effective studies featuring a particular BCT 
compared with all of the studies featuring that BCT (Martin et al., 2013). 
A ratio of more than 2:1 indicates potential promise for a specific BCT 
using both of these methods. Each of these three methods attempt to 
analyse the effects that individual BCTs might be having on a behav-
ioural outcome such as alcohol misuse, which can provide further evi-
dence for the development or commissioning of services. 

While some previous reviews on alcohol and substance misuse have 
coded BCTs, they have focussed on face-to-face delivery to specific 
groups, such as pregnant participants (Fergie et al., 2019; Gomez et al., 
2020) or elective surgery patients (Budworth et al., 2019) and have not 
sought to explore how the highlighted BCTs are related to effectiveness. 
Reviews that have attempted to relate BCTs with effectiveness in alcohol 
and/or substance misuse studies have also either been in samples of 
pregnant women (Fergie et al., 2019) or have focused only on alcohol 
and a digital-only mode of delivery (i.e., a computer or mobile device; 
Garnett et al., 2018). Garnett et al. (2018) found that the BCTs 
‘Behaviour substitution’, ‘Problem solving’, and ‘Credible source’ were 
associated with greater alcohol reduction. No systematic review to date 
has explored the BCTs used in any form of remotely delivered alcohol 
and substance misuse intervention and the relative promise of these 
BCTs. 

This review is particularly timely, with the United Nations Office on 

Drug and Crime yearly drug review, concluding that COVID-19 had led 
to significant and rapid innovation in prevention and treatment services, 
and recommended that scientific standards be updated to “keep abreast 
of the acceleration of internet-based services” (United Nations Office on 
Drug and Crime, 2021). The same report also suggested that the 
post-COVID-19 economic crisis may lead to an increase in drug use 
disorders. The COVID-19 pandemic and the public health measures 
implemented to control spread of the virus have caused significant al-
terations and led to many changes in the configuration and delivery of 
substance and alcohol services since early 2020. In some cases, this led 
to the cessation of face-to-face interventions and the transition to remote 
delivery. Research has established that already vulnerable communities 
have been disproportionately affected by these changes (Hall et al., 
2020; Timothy, 2020). At the same time, these changes have provided a 
unique natural experimental opportunity to evaluate new models of 
remote delivery and content across services. Therefore, this review ex-
plores the BCTs included in remotely delivered substance and alcohol 
misuse interventions among adults and their associated promise. 

1.1. Objectives 

This review aimed to answer the following questions:  

a) What BCTs are contained within remotely delivered alcohol and 
substance misuse interventions? 

b) Which BCTs show promise in remotely delivered alcohol and sub-
stance misuse interventions? 

2. Methods 

Members of the Public Involvement in Research group (PIRg), part of 
the NIHR-funded PHIRST Connect, were involved in refining the review 
questions, eligibility criteria, adding accessibility (i.e., whether the 
ability of participants to access the remote elements was assessed) to the 
data extraction sheet, and contributing additional considerations for the 
context of the review. The Guidance for Reporting Involvement of Pa-
tients and the Public, Version 2 reporting checklist (Staniszewska et al., 
2017) has been used alongside the Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses (PRISMA; Page et al., 2021) and 
Synthesis without meta-analysis (SWiM; Campbell et al., 2020) report-
ing guidelines. 

2.1. Eligibility criteria 

Eligibility criteria for primary study inclusion were determined using 
the Population-Intervention-Comparator-Outcome-Study design criteria 
(PICOS; Amir-Behghadami and Janati, 2020). These were as follows: 

2.1.1. Population 
To be included in this review, participants had to be 18 years of age 

or older and who qualified as experiencing alcohol and/or substance 
misuse. Alcohol and/or substance misuse was understood as potentially 
harmful use of alcohol or substances (including, illicit substances, psy-
choactive substances, novel psychoactive drugs, non-medical use of 
prescription medications, performance enhancement drugs, and other 
substances that may lead to substance misuse). Participants had to be 
screened for alcohol/substance use risk before inclusion and meet the 
following thresholds: for alcohol, a score of 8 or above on the Alcohol 
Use Disorders Identification Test (AUDIT; 3 or above on AUDIT-C; 
Haroon et al., 2018; Justice et al., 2018; Saunders et al., 1993). We 
also considered studies where the entry threshold was lower but the 
mean of the sample at baseline exceeded these scores. Studies containing 
alternative measures, such as Heavy Episodic Drinking (HED) were also 
considered. For cannabis, studies were included if they reported over 
half of participants with a Cannabis Use Disorder (CUD; Volkow et al., 
2014), multiple cannabis-related problems and/or cannabis use on at 
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least half of the days in the last month. Alternative measures, such as a 
Drug Use Disorders Identification Test (DUDIT; Berman et al., 2005) 
score above eight, were also considered. Substance misuse was consid-
ered to also include the use of opiate or other medications when these 
had not been prescribed or were being used in excess of the prescribed 
dose. 

2.1.2. Interventions 
Interventions had to be delivered remotely and focus on alcohol and/ 

or substance misuse support, harm reduction, and recovery. This review 
did not include interventions focused on tobacco or nicotine-based 
products. Remote interventions were defined as primarily delivered 
through computer or mobile devices (e.g., laptops or smart phones) and 
being specific to the service user (not readily available libraries of 
content). Interventions could be asynchronous or synchronous. Those 
interventions targeting multiple behaviours or conditions (e.g., mental 
health conditions) were included if the data related to alcohol and/or 
substance misuse was reported and discussed separately. 

This review did not consider interventions whose remote elements 
were solely deployed to support face-to-face elements (e.g., online 
screenings and referral forms for subsequent face-to-face treatment, or 
online activities to be completed after face-to-face sessions). We also did 
not consider face-to-face interventions that were delivered remotely 
temporarily due to the service user’s inability to access face-to-face 
services (e.g., temporary disability); nor did we consider interventions 
solely focused on preventing or reducing alcohol and/or substance use 
in people planning to get pregnant or already pregnant. Interventions 
delivered by post were also not included. We excluded studies where all 
or most participants were under 18 years-old, were not living freely in 
the community (e.g., hospital inpatients, prisoners), or were mandated 
to participate in the interventions. 

2.1.3. Comparator groups 
For intervention studies, we expected a wide range of comparators 

such as no intervention, service-as-usual care, face-to-face interventions, 
or hybrid interventions with significant remote and face-to-face 
components. 

2.1.4. Outcomes 
Outcomes from interventions could be measured using both objec-

tive methods and self-report. Primary outcomes were those which 
captured behaviour change related to alcohol and/or substance misuse 
at least at baseline and post-intervention. Secondary outcomes consid-
ered were: physical health outcomes (e.g. associated health conditions), 
mental health outcomes (e.g. depression), health inequality related data 
(e.g. subgroup analysis by Index of Deprivation score) or changes in 
alcohol and/or substance related outcomes (e.g. Accident & Emergency 
visits). 

2.1.5. Study design 
Included studies were randomised control trials (RCT), non- 

randomised control trials, quasi-randomised trials, and natural experi-
mental studies (pre- and post- studies, interrupted time series studies). 

2.2. Information sources 

Searches were limited to peer reviewed published articles in English 
language available in: MEDLINE, Scopus, PsycINFO (ProQuest) and the 
Cochrane Library. No beginning year limit was imposed, and searches 
were run for evidence published until the end of November 2020. 
Additionally, the reference list of each included article was manually 
examined for further relevant articles (i.e., cited reference searching). 

2.3. Search strategy 

A sample strategy for PUBMED is available in the published protocol 

(Howlett et al., 2021) and included the combination of MeSH terms and 
keywords used in line with PICOS. No restrictions were applied 
regarding date or publication type. 

2.4. Selection process 

The results from the literature searches were imported into the 
citation reference manager Mendeley and duplicates were removed. One 
author screened the title and abstract of all records for inclusion. A 
second author screened a random sample of 10 % of articles. Disagree-
ments at the title-and-abstract stage were included for assessment in the 
next stage. After title-and-abstract screening, the full-text version of all 
included studies was reviewed independently by two authors, with a 
third author adjudicating disagreements. A record of reasons for ex-
clusions can be seen in Fig. 1. 

2.5. Data collection process 

Due to potential variability between studies in terms of population, 
intervention, comparator, outcomes, design, and data type, the data 
extraction process was piloted with a sample of 10 % of the included 
studies, the data of which was extracted independently by two authors 
to a Microsoft Excel spreadsheet, with a third author moderating dis-
agreements. Then, one author extracted the data from the remaining 
studies. 

2.6. Data items 

Data were extracted where available on general study information 
(e.g., duration of intervention, sample size), study population (e.g., 
demographics, inclusion criteria), intervention characteristics (e.g., 
theoretical basis, degree of personalisation), and study evaluation (e.g., 
outcome measures, follow-up). 

2.7. BCT coding 

All included studies and any related papers (e.g., protocols) were 
coded for Behaviour Change Techniques (BCT) using the BCT Taxonomy 
version 1 (Michie et al., 2013) by two authors separately. The first 10 % 
of studies were also coded independently by an additional author to 
check consistency and moderate the initial coding. This process was 
repeated with another 10 % of studies halfway through to ensure coding 
remained consistent. 

2.8. Study risk of bias assessment 

The Cochrane Risk of Bias (RoB 2; Sterne et al., 2019) tool was 
employed for RCTs, with the following five domains rated: Random-
isation process; Deviations from intended interventions; Missing 
outcome data; Measurement of the outcome; Selection of the reported 
result. All five domains are rated as ‘low risk’, ‘some concerns’, or ‘high 
risk’, with the tool producing an overall rating. The Mixed Methods 
Appraisal Tool (MMAT; Hong et al., 2019) was utilised for 
non-randomised studies as it allows the potential to code qualitative, 
non-randomised, quantitative descriptive, and mixed methods studies. 
All studies are rated on five domains covering sampling, measurements, 
confounders, completeness of data, and analysis. Two coders indepen-
dently rated all studies and if any disagreements remained after dis-
cussions a third reviewer was enlisted. 

2.9. Effect measures 

There was a high level of heterogeneity in primary outcome mea-
sures, analysis methods, and statistics reported across studies. Measures 
included alcohol units per day or week, frequency and percentage of 
heavy drinking days, blood alcohol concentration, number of days of 
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use, number of days since last use, number of substances used, or 
changes to AUDIT and DUDIT scores. Outcomes were presented as mean 
scores, medians, frequencies, or percentages. In addition to the hetero-
geneous outcomes, effect sizes and other key statistical detail (e.g., 
standard deviations) were not consistently reported. 

2.10. Synthesis method 

Given the wide range of outcomes and analysis methods across 
studies, this review includes a narrative analysis with the main focus 
being the assessment of promise ratios in the line with the published 
protocol (Howlett et al., 2021). Promise ratios are an established syn-
thesis method used in a range of systematic reviews without 
meta-analysis (e.g., Hailey et al., 2022; Hallward et al., 2020; Nyman 
et al., 2018). Promise ratios were calculated for all studies with a 
comparator group, using the two-step method refined by Gardner et al. 
(2016). Firstly, the promise of each study was rated independently by 
two authors. A very promising rating was given when there was a sta-
tistically significant improvement in a primary outcome (alcohol or 
substance misuse) within the experimental group and the difference was 
significantly greater than the control group improvement (e.g., an 
interaction effect). A quite promising rating was given if there was either 
a statistically significant improvement within the experimental group or 
the between-subjects difference was significantly greater than the con-
trol group. Studies were rated as not promising where there was no 
statistically significant between or within-subjects difference. Secondly, 
promise ratios were calculated for each BCT across studies by dividing 
the number of (very or quite) promising interventions featuring the BCT 
by the number of non-promising interventions featuring the BCT. 
Promise ratios were calculated separately for alcohol and substance 
misuse interventions. BCTs were only analysed if they featured in at least 
two studies and were unique to the intervention arm (i.e., not also in the 
control arm and, therefore, if a study was promising this content could 
have driven the effect). 

To examine the certainty of the findings, an additional check against 
stricter effectiveness criteria was conducted utilising analysis originally 
by Martin et al. (2013) by computing the number of very promising 
interventions featuring the BCT divided by the number of quite or 
non-promising interventions featuring the BCT. For both methods a 
minimum ratio threshold of 2:1 was considered promising. Furthermore, 
to test for the effect of studies that were judged as having high risk of 
bias, a sensitivity analysis was completed whereby the high-risk studies 
were removed from the promise ratio calculations. The data synthesis 
also included a summary of the types of remote delivery (e.g., website 
only, direct remote contact with therapist, synchronicity) and degree of 
personalization (e.g., personalized normative feedback, participant or 
intervention-directed goal setting, interactions with individual partici-
pants) that occurred. 

3. Results 

The results from the data extraction and synthesis were discussed 
with the PIRg, to ‘sense-check’ the findings from their lay perspective. 

3.1. Study selection 

After duplicates were removed 3851 studies were screened, pri-
marily from database searches. At the full text stage, 194 studies were 
assessed for eligibility, with 62 studies included in the final review (see 
Fig. 1). 

3.2. Study characteristics 

The countries in which the 62 studies were conducted were diverse 
with the largest number from USA (21 studies, 34 %), Australia (eight 
studies, 13 %) Sweden (six studies, 10 %), and the Netherlands (6 
studies, 10 %; see Supplementary Table 1 for full details). The behaviour 
targeted was alcohol misuse in 52 studies (84 %) and substance misuse 

Fig. 1. PRISMA flowchart.  
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Fig. 2. Risk of bias summary.  
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in 10 studies (16 %). Of the substance misuse studies, cannabis was 
targeted in six studies, with cocaine, methamphetamine, benzodiaze-
pines, and a mix of substances targeted once each. An RCT design was 
used in 53 studies (85 %), with the remaining studies using non- 
randomised studies (k = 7, 11 %) or quantitative descriptive studies 
(k = 2, 3 %). 

The mode of delivery was predominantly website based (42/62 
studies, 68 %), with the remaining studies using smartphone apps (eight 
studies, 13 %), text messages (six studies, 10 %), automated voice 
software (two studies, 3 %), or various combinations (full details in 
Supplementary Table 1). The majority of studies used asynchronous 
delivery (57/62 studies, 92 %). There were however four studies (6 %) 
using a mixture of asynchronous and synchronous features and one 
synchronous approach. Synchronous features tended to be live chat 
functions rather than video or phone conversations. Personalisation was 
mostly in the form of tailored feedback, goal setting, and risk informa-
tion. The theoretical basis of intervention approaches was reported 
poorly overall. When reported the most common was cognitive behav-
ioural, motivational interviewing or a combination of both, with the 
stages of change element of the Transtheoretical model, and the Theory 
of Planned Behaviour also utilised. 

Average intervention duration was just over 9.5 weeks ranging from 
a single session up to one year. Only 32/62 studies (52 %) collected 
follow-up data, with an average duration of 20 weeks after the inter-
vention was completed. The average reported age of participants was 33 

years old with a fairly even gender split (47.5 % female), and an average 
baseline sample size per study of 698. Just over half of the studies 
captured secondary outcomes including: usability and satisfaction; 
accessibility; quality of life; readiness/stages of change; mood, anxiety, 
and/or depression; health, social, and legal consequences; emergency 
department data; self-efficacy; sleep quality. 

3.3. Risk of bias 

3.3.1. Randomised controlled trials 
All of the 53 RCTs had either some concerns (k = 39) or were judged 

to have high risk of bias (k = 14; for full breakdown see Fig. 2). The 
domain judged as having the lowest risk of bias was ‘Deviations from 
intended interventions’ (35/53 studies judged low risk) followed by 
‘Randomisation process’ (31/53 studies judged low risk). A consistent 
issue with the ‘Selection of the reported result’ domain (9/53 studies 
judged low risk), was the lack of a detailed pre-specified analysis plan in 
either a trial registry or published protocol. The risk of bias domains 
judged to have the most high-risk studies were ‘Randomisation process’ 
(6/53 studies judged low risk) and ‘Selection of the reported result’ 
domain (6/53 studies judged high risk). The main problems with the 
missing outcome data (38/53 studies judged as having some concerns) 
and measurement of outcome (27/53 studies judged as having some 
concerns) domains were relatively high dropout rates and the self-report 
nature of substance misuse measures (precluding blinding of assessor) 

Fig. 2. (continued). 
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respectively. 

3.3.2. Non-RCT designs 
The non-RCT studies contained in this review were either non- 

randomised studies such as single group quasi-experimental designs, 
or quantitative descriptive studies. For non-randomised designs, par-
ticipants were judged to be representative of the target population and 
the intervention was judged to have been administered as intended for 
all studies (k = 7). There was however missing data and lack of ac-
counting for confounders at times (see full ratings in Supplementary 
Table 2). For the two quantitative descriptive studies, measures were 
deemed appropriate, but there were issues with inappropriate analysis 
plans (e.g., lack of adjustment for missing data) and sample represen-
tativeness (e.g., the sample may not have been representative of the 
target population). 

3.4. Results of synthesis 

3.4.1. Promise ratings 
Overall, 19 studies (34%) were rated as very promising, 23 studies 

(42 %) as quite promising, and 13 studies (24 %) as not promising (see  
Table 1 for full ratings). The seven studies utilising single group pre-post 
designs were not included in the promise ratings calculations as a very 
promising rating was not possible. 

3.4.2. Behaviour change techniques 
In studies targeting alcohol misuse a total of 45 BCTs were used in at 

least one study, and 36 BCTs used in at least two studies. The most 
prevalent BCTs were ‘Feedback on behaviour’ (k = 27), ‘Problem solv-
ing’ (k = 25), and ‘Goal setting (behaviour)’ (k = 23) (see Supplemen-
tary Table 1 for full breakdown). The number of BCTs unique to the 
intervention group reported in individual studies ranged from 2 to 18, 
with a mean of 7.4 BCTs per study. In studies targeting substance misuse 
a total of 30 BCTs were used in at least one study, and 12 BCTs used in at 
least two studies. The most prevalent BCTs were ‘Feedback on behav-
iour’ (k = 6), ‘Problem solving’ (k = 5), ‘Self-monitoring of behaviour’ 
(k = 5), and ‘Goal setting (behaviour)’ (k = 5). The number of BCTs 
unique to the intervention group reported in individual studies ranged 
from 0 to 13, with a mean of 6.1 BCTs per study. 

3.4.3. Promise ratios 
For studies targeting alcohol misuse, 16 (35 %) were very promising, 

17 (37 %) were quite promising, and 13 (28 %) were not promising 
studies. Of the 36 BCTs that were used in at least two studies and unique 
to the intervention condition, 28 showed potential promise, with seven 
of these only appearing in very or quite promising studies. Therefore, 
although a ratio could not be calculated, these could be particularly 
promising BCTs. For example, ‘Reduce negative emotions’ appeared in 
11 studies all showing some level of promise. 

Particularly promising BCTs were ‘Avoidance/reducing exposure to 
cues for behaviour’ – 7:1 promise ratio; ‘Pros and cons’ – 6.5:1 promise 
ratio; and ‘Self-monitoring of behaviour’ – 4.3:1 promise ratio Fig. 3. 
Using the stricter criteria of only very promising studies associated with 
BCTs, all of the promise ratios dropped below the threshold of 2:1 apart 
from ‘Restructuring the social environment’ – 4:1 promise ratio, ‘Social 
support (emotional)’ – 3:1 promise ratio, and ‘Review behaviour goals’ – 
2:1 promise ratio. 

For studies targeting substance misuse, three (33 %) were very 
promising and six (67 %) were quite promising. Of the 12 BCTs that were 
used in at least two studies, all showed potential promise. Using the 
stricter criteria of only very promising studies associated with BCTs, all 
of the promise ratios dropped below the threshold of 2:1 apart from 
‘Social support (unspecified)’ – 2:1 promise ratio Table 3. 

3.4.4. Sensitivity analysis 
A sensitivity analysis was conducted to explore the effect of 

removing high risk studies from the promise ratio calculations (Full 
results can be found in Supplementary Tables 3 and 4). For studies 
targeting alcohol misuse, 11 (31 %) were very promising, 13 (37 %) 
were quite promising, and 11 (31 %) were not promising studies. Of the 
34 BCTs, 26 showed potential promise, with eight of these only 
appearing in very or quite promising studies. Particularly promising 
BCTs were still ‘Self-monitoring of behaviour’ – 7:1 promise ratio. 

Table 1 
Promise ratings for all studies with a comparator group.  

Study Very promising 
(n = 19) 

Quite promising 
(n = 23) 

Not promising 
(n = 13)  

Andersson (2015) X    
Andrade et al. (2016)   X  
Baldin et al. (2018)  X   
Bertholet et al. (2015) X    
Blankers et al. (2011) X    
Bock et al. (2016)  X   
Boß et al. (2018) X    
Brief et al. (2013) X    
Copeland et al. (2017)*  X   
Crane et al. (2018)a   X  
Cucciare et al. (2013)  X   
Cunningham (2012)  X   
Cunningham (2012) - 
PRT   

X  

Deady et al. (2016)  X   
Finfgeld-Connett, 
Madsen (2008)  

X   

Gajecki et al. (2014)   X  
Gajecki et al. (2017)  X   
Geisner et al. (2015)   X  
Gonzalez, Dulin (2015)  X   
Guillemont et al. 
(2017) 

X    

Hester et al. (2011)  X   
Hester et al. (2013)  X   
Jonas et al. (2018)*  X   
Kramer et al. (2009) X    
Kypri et al. (2009) X    
Kypri et al. (2013) X    
Lee et al. (2014)   X  
O’Donnell et al. (2019)   X  
Paschall et al. (2011)  X   
Pedersen et al. (2017) X    
Postel (2010) X    
Reback et al. (2019)*  X   
Riggs et al. (2018)* X    
Riper et al. (2008) X    
Riper et al. (2009) X    
Rooke et al. (2013)* X    
Rose et al. (2017)  X   
Sanchez, Sanudo 
(2018)  

X   

Schaub et al. (2015)* X    
Schaub et al. (2019)*  X   
Schulz et al. (2013)   X  
Sinadinovic et al. 
(2014)  

X   

Suffoletto et al. (2012) X    
Suffoletto et al. (2014)  X   
Suffoletto et al. (2019)   X  
Sundström et al. (2016) X    
Tensil et al. (2013)  X   
Tiburcio et al. (2018)*  X   
Tossmann et al. (2011) 
*  

X   

Voogt et al. (2013)   X  
Voogt et al. (2014)   X  
Wagener et al. (2012)   X  
Wallace et al. (2017)  X   
Wilks et al. (2018) X    
Wright et al. (2018)   X 

Note: *signifies a substance misuse study (rather than alcohol); asignifies that 
this study can be given a promise rating but was not included in the promise 
ratio calculations as all intervention arms represented a BCT. 
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‘Avoidance/reducing exposure to cues for behaviour’ – 5:1 promise 
ratio; and ‘Pros and cons’ – 5:1 promise ratio. Using the stricter criteria 
of only very promising studies associated with BCTs, the original three 
BCTs remained promising in addition to two others, ‘Behaviour prac-
tice/rehearsal’ – 2:1 promise ratio; and ‘Credible source’ – 2:1 promise 
ratio. 

For studies targeting substance misuse, two were very promising and 
three were quite promising. Of the 6 BCTs, all showed potential promise. 
Using the stricter criteria of only very promising studies associated with 
BCTs, ‘Problem Solving’ – 2:1 promise ratio and ‘Self-monitoring of 
behaviour’ – 2:1 promise ratio, remained promising. 

4. Discussion 

4.1. General interpretation 

This review aimed to explore the BCTs contained in remotely 
delivered alcohol and/or substance misuse approaches and then 
examine the association between BCTs and intervention promise. A 
range of BCTs were present across studies, with ‘Feedback on Behav-
iour’, ‘Problem Solving’, and ‘Goal Setting (behaviour)’ featuring most 
frequently for both alcohol and substance misuse interventions. ‘Goal 
setting (behaviour)’ and ‘Problem Solving’ have been used frequently in 

studies targeting alcohol and or substance misuse in reviews featuring 
participants during pregnancy or motherhood (Fergie et al., 2019; 
Gomez et al., 2020). The included studies covered mostly website-based 
interventions, with asynchronous features. Where synchronous features 
were present, this included messaging with a therapist or peer health 
educator, or chat functions with a researcher or other participants. The 
majority of included studies targeting alcohol and all of the substance 
misuse studies showed some promise in improving outcomes. However, 
only one third of studies targeting either behaviour was effective in 
traditional trial terms (more effective than the control group over time). 

There were a large number of potentially promising BCTs for each 
behaviour, with a more conservative criterion shrinking this number 
considerably. Particularly promising BCTs for alcohol were ‘Avoidance/ 
reducing exposure to cues for behaviour’, ‘Pros and cons’ and ‘Self- 
monitoring of behaviour’. An example of ‘Avoidance/reducing exposure 
to cues for behaviour’ would be to find alternative venues, spaces, or 
activities in which to spend leisure time. ‘Pros and Cons’ involves listing 
and comparing the advantages and disadvantages of quitting alcohol 
(and to ideally help the person to decide that quitting alcohol is more 
advantageous than continuing with current consumption levels). ‘Self- 
monitoring of behaviour’ involves recording daily consumption of 
alcohol. It must also be noted that the BCT ‘Reduce negative emotions’ 
appeared in 11 studies, all of which were potentially promising. A 

Table 2 
Behaviour change techniques and intervention promise for studies targeting reductions in alcohol misuse.  

Behaviour change technique Very Promising 
(n = 16) 

Quite promising 
(n = 17) 

Not promising 
(n = 13) 

All studies 
(n = 46) 

Promise 
Ratio 

Very promising 
ratio 

1.1 Goal setting (behaviour)  10  8  5  23  3.6  0.8 
1.2 problem solving  8  12  5  25  4  0.5 
1.3 Goal setting (outcome)  0  1  2  3  0.5  0 
1.4 Action planning  6  1  4  11  1.8  1.2 
1.5 Review behaviour goals*  2  0  0  2    2 
1.6 Discrepancy between current behaviour and 

goal  
1  1  2  4  1  0.3 

1.9 Commitment  1  1  1  3  2  0.5 
2.2 Feedback on behaviour  10  7  10  27  1.7  0.6 
2.3 Self-monitoring of behaviour  9  8  4  21  4.3  0.8 
2.4 Self-monitoring of outcomes  1  1  3  5  0.7  0.3 
2.6 Biofeedback  0  2  1  3  2  0 
2.7 Feedback on outcome of behaviour  4  7  5  16  2.2  0.3 
3.1 Social support (unspecified)  9  6  5  20  3  0.8 
3.3 Social support (emotional)  3  0  1  4  3  3 
4.1 Instruction on how to perform a behaviour  5  5  3  13  3.3  0.6 
4.2 Information about Antecedents  5  6  3  14  3.7  0.6 
5.1 Information about health consequences  4  5  3  12  3  0.5 
5.2 Salience of consequences  2  1  2  5  1.5  0.7 
5.3 Information about social and environmental 

consequences  
5  6  5  16  2.2  0.5 

5.4 Monitoring of emotional consequences  0  0  2  2  0  0 
5.6 Information about emotional consequences  1  2  2  5  1.5  0.3 
6.2 Social comparison  8  4  6  18  2  0.8 
7.1 Prompts and cues  2  5  2  9  3.5  0.3 
8.1 Behaviour practice/rehearsal  2  1  1  4  3  1 
8.2 Behaviour substitution  1  3  1  5  4  0.3 
9.1 Credible source*  3  0  0  3     
9.2 Pros and Cons  7  6  2  15  6.5  0.9 
9.3 Comparative imagining of future outcomes*  1  1  0  2    1 
10.9 Self-reward*  0  3  0  3    0 
11.2 Reduce negative emotions*  3  8  0  11    0.4 
12.2 Restructuring the social environment  4  0  1  5  4  4 
12.3 Avoidance/reducing exposure to cues for 

behaviour  
4  3  1  8  7  1 

12.4 Distraction  1  1  1  3  2  0.3 
12.6 Body changes*  1  3  0  4    0.3 
13.2 Framing/reframing*  1  2  0  3    0.3 
15.3 Focus on past success*  0  2  0  2    0 

Note: *Techniques were used only in promising interventions. 
Potentially promising BCTs highlighted in bold. 
Promise ratio calculation = Very + quite promising/not promising 
Very promising ratio calculation = Very promising/quite + not promising 
One ‘not promising’ study was not eligible due to each intervention arm being an individual BCT (Crane, 2018) 
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previous review of digital alcohol interventions highlighted the BCTs 
‘Behaviour substitution’, ‘Problem solving’, and ‘Credible source’ as 
associated with greater alcohol reduction (Garnett et al., 2018), which is 
consistent with the findings in this review, with all three of these BCTs 
showing promise for reducing alcohol misuse. Alcohol service providers 
are encouraged to review whether these approaches are already in use 
and adapt their practice to include the most promising techniques. 

4.2. Limitations of evidence included 

The intention of this review was to synthesise remotely delivered 
interventions for alcohol and substance misuse, with the potential to 
inform research, practice, and commissioning in relation to the adap-
tions made since COVID-19. This review did not find any studies that 
explored the effect of remote synchronous methods such as video call-
ing, which would have provided relevant evidence for adaptions made 
to drug and alcohol support services during COVID-19. The studies 
included were predominantly website based and asynchronous, rather 
than service provision. Furthermore, most studies were rated as having 

some concerns or high risk of bias, so caution must be applied in 
interpreting the body of evidence presented. However, a sensitivity 
analysis with high-risk studies removed showed findings consistent with 
the overall results. Previous reviews in this area have had similar issues 
with moderate to high risk of bias (Dedert et al., 2015) and weak study 
quality due to minimal blinding of participants and researchers, and 
self-reported measures (Dick et al., 2019; Kazemi et al., 2017). Many 
traditional trial approaches were reported clearly (e.g., randomisation 
and allocation procedures), but the nature of behaviour change in-
terventions necessitates that a lack of blinding in terms of deliverers and 
outcomes (e.g., with self-report measures the participant is the assessor) 
precludes a low rating overall. One area that was a particular problem 
was a lack of detailed protocols. Most studies were recorded in a trial 
registry, but this contained minimal information, particularly related to 
outcomes and analysis plan. 

Effect sizes were rarely reported, which prevented the review from 
highlighting whether changes in outcomes were clinically as well as 
statistically significant. Only half of the studies attempted to collect 
long-term follow-up to assess behaviour change maintenance. This may 

Fig. 3. Summary of promise ratios by BCTs in descending order of promise for alcohol studies.  

Table 3 
Behaviour change techniques and intervention promise for studies targeting reductions in substance misuse.  

Behaviour change technique Very Promising 
(n = 3) 

Quite promising 
(n = 6) 

Not promising 
(n = 0) 

All (n = 9) Promise 
Ratio 

Very promising 
ratio 

1.1 Goal setting (behaviour)*  2  3  0  5   1 
1.2 problem solving*  3  2  0  5   1.5 
1.5 Review behaviour goal(s)*  1  1  0  2   1 
2.2 Feedback on behaviour*  2  4  0  6   0.5 
2.3 Self-monitoring of behaviour*  3  2  0  5   1.5 
2.7 Feedback on outcome of behaviour*  1  1  0  2   1 
3.1 Social support (unspecified) *  2  1  0  3   2 
4.2 Information about Antecedents*  1  1  0  2   1 
5.1 Information about health 

consequences*  
1  1  0  2   1 

6.2 Social comparison*  1  1  0  2   1 
9.2 Pros and Cons*  1  2  0  3   0.5 
13.2 Framing/ reframing*  1  1  0  2   1 

Note: *Techniques were used only in promising interventions. 
Promise ratio calculation = Very + quite promising/not promising. 
Very promising ratio calculation = Very promising/quite + not promising. 
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have inflated the ‘promise’ of the studies as a consistent finding in in-
terventions targeting other health behaviours is that effects become 
smaller over time with no intervention contact (e.g., Howlett et al., 
2019). On a related note, there was a lack of process evaluations nested 
within the interventions, which would have helped ascertain the 
acceptability of these approaches, and whether synchronous elements of 
the interventions were delivered as intended. Similarly, there was a 
dearth of studies exploring health inequalities, particularly with digital 
health approaches, where digital exclusion could have a real impact on 
who can access the interventions, and risks further exacerbating existing 
disparities in health outcomes (Serafino, 2019). 

4.3. Limitations of review process 

This review searched a limited number of databases and only 
selected English language studies to manage capacity to undertake the 
review. It is possible that some relevant studies may have been missed, 
although a large number of studies were screened and included. 
Furthermore, included studies were all conducted in North America, 
Europe, or Australia, so this review cannot comment on complementary 
or alternative approaches in other regions. The search terms were also 
designed around the PICOS framework, and were therefore, orientated 
towards quantitative studies, even though the initial intention was to 
cover all study types. Subsequently, it was not possible to answer the 
research question from the protocol around the experiences of service 
providers and users of alcohol and substance misuse services. In future, 
it would be best to conduct separate reviews for such diverse study 
designs (e.g., Brown et al., 2019, 2020). Furthermore, the review 
attempted to develop a consistent definition of ‘misuse’ across a range of 
substances, but it might be better in future reviews to divide substance 
misuse into more specific categories. Lastly, due to a high degree of 
heterogeneity in outcomes, analysis, and statistics reported, a 
meta-analysis was not possible, precluding us from commenting on the 
strength of effects across study or potential publication biases. 

4.4. Implications for practice, policy, future work 

The changes that have been made, and continue to persist, in relation 
to COVID-19 have been a catalyst for adaptations to alcohol and sub-
stance misuse treatment services. This review did not capture findings 
that could lead to explicit recommendations for best practice going 
forward for remote service delivery. We recommend that future research 
examines the effects of remote service delivery utilising video technol-
ogy (such as Zoom) and telephone-based support. In the next 5–10 years, 
it would then be possible to revisit this topic with a systematic review to 
more fully answer this question. In the future, we also call for more 
routine assessment of behaviour change maintenance and improved 
reporting of study methodology and outcomes. It is essential for public 
health stakeholders to know that money spent on these programmes will 
have lasting effects beyond the more intensive initial stages. Nested 
process evaluations would also allow stakeholders to know how the 
programme worked (or not), including acceptability for the target 
population. 

While coding the risk of bias for RCTs, two observations were made 
that may be relevant for rating other types of behaviour change in-
terventions. Firstly, outcome measures are often self-report (i.e., un-
blinded assessment) and dropout of participants is usually relatively 
high (i.e., missing outcome data), meaning that it is very hard for studies 
to be rated as low risk on the third and fourth domains (and therefore 
overall). In the case of alcohol and substance misuse studies, the inci-
dence of missing data may reflect the relatively high drug and alcohol 
treatment non-completion rate (e.g., 33 % in England in 2020/21, Office 
for National Statistics). As these interventions are often being tested in 
real-world service provision, it may be appropriate to have more prag-
matic criteria for rating risk of bias going forward. Secondly, a key 
improvement that these types of studies could make is to provide more 

detailed pre-registered protocols, particularly related to outcomes and 
analysis plan. The lack of detail provided often made it impossible to tell 
whether analysis was undertaken as planned. 

The last consideration is around the use of promise ratios, which can 
potentially inflate the effect of individual BCTs. This was a particular 
concern in this review where a majority of studies were rated as quite 
promising because of improvements over time in the intervention group 
only. Stricter effectiveness criteria may be needed going forward, at 
least as a comparison, to drill into the most effective techniques where 
the evidence is mixed. 

A key strength of this review was the active involvement of the 
Public Involvement in Research group (PIRg), which is an integral part 
of the NIHR-funded PHIRST Connect based at the University of Hert-
fordshire. Members of the PIRg were actively involved in different stages 
of the review process, including refining the review questions, eligibility 
criteria, data synthesis, and the dissemination strategy. 

5. Conclusion 

Overall, this review showed that a large number of interventions 
targeting alcohol misuse can be potentially promising in the short term 
and highlighted a range of BCTs that showed promise in improving 
outcomes. The smaller collection of studies targeting substance misuse 
also showed promise, with all of the interventions having some positive 
effect. The BCTs highlighted as most promising should help guide a 
range of stakeholders who fund and deliver services to include this 
content in service provision so that they have the greatest chance of 
success. Future research needs to examine the effects of synchronous 
remote delivery via video and/or telephone, and include detailed pre- 
registration and more robust process evaluation, with the measure-
ment of behaviour change maintenance a priority. 
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