Supplementary Information C: Narrative summaries of trials
Supplementary Information C.1: Alcohol consumption
Dulin et al conducted an RCT in the US in 2021 with 191 adult Facebook users who drank alcohol (54% to 64% female, mean age: between 41 and 43 years, mean drinks per day: between 2 and 3) to estimate the effectiveness of the Step Away app with an AI chatbot compared with the same app without an AI chatbot or assessment only for reducing alcohol consumption over 12 weeks (14, 40-42). Step Away was an alcohol assessment and intervention app, including motivational enhancement, relapse prevention, and community reinforcement. The AI powering the chatbot was not described beyond it being “artificially intelligent” and including all the content in the Step Away app. 

There was little evidence Step Away with the AI chatbot or the Step Away app alone were more effective than assessment only at 12 weeks for change in self-reported alcoholic drinks per day (AI chatbot mean = -0.89, app only mean = -1.18, assessment only mean = -0.62, η2=0.03, p=0.18) or change in the percentage of days abstinent (AI chatbot mean = 14%, app only mean = 20%, assessment only mean = 18%, η2 not reported, p value not reported), with both being slightly more effective than assessment only for change in heavy drinking days (AI chatbot mean = -3.95, app only mean = -4.40, assessment only mean = -1.36, η2=0.04, p=0.11). 


Guertler et al conducted a cluster RCT in Germany between 2020 and 2023 with 2,568 students from 376 vocational school classes (46% female, mean age: 19.7 years, median drinks per day: 0.2) to estimate the effectiveness of the ready4life app with a rules-based chatbot compared with a control group with no app access after baseline for addiction prevention (including alcohol consumption and smoking) over 12 months (17, 43-47). Ready4life was an app for addiction prevention, which provided modules with individually tailored coaching from a rules-based chatbot. Users selected 2 of 6 program modules (cannabis, social media and gaming, alcohol, tobacco, stress management, or social competence) and received 8 weeks of tailored coaching from the chatbot for each selected module, including weekly dialogues (around 5 minutes each) and other conversations as needed, incorporating motivation, feedback, tailored information, and media (videos, images, links). Users could also chat with addiction prevention experts as needed. The control group had access to the app for screening and individualized feedback on their risk, with a link to information on how to improve health behaviours (no further access to app, including the modules and chatbot). Alcohol consumption was assessed using Quantity-Frequency-Index (QFI) method (number of alcoholic drinks in past month).

There was little evidence for an effect of the ready4life app on alcohol consumption at either 6 months (ready4life mean = 3.05, SE: 0.20; control mean = 3.2, SE: 0.20) or 12 months (ready4life mean = 2.35, SE: 0.21; control mean = 2.63, SE: 0.21, time x group effect = -0.011, 95% CI: -0.025 to 0.004, p=0.15).


Haug et al conducted a cluster RCT in Switzerland between 2021 and 2022 with 1,351 students from 153 vocational school classes (43% female, mean age: 17.3 years, mean number of alcoholic drinks consumed in preceding 30 days: 14.9, at-risk drinking in the preceding 30 days: 33%) to estimate the effectiveness of the ready4life app compared with delayed access to the app for reducing for addiction prevention (including alcohol consumption and smoking) over 6 months (18, 48). Ready4life was an earlier version of the app user by Guertler (2025) (17, 43-47), described above, with the only notable difference being that the Haug 2022 version of the app included an internet skills module and no social media and gaming module. The delayed access group did not have access to the app until after the trial ended. At-risk drinking was defined as any of the following in the preceding 30 days: more than 4 (female) or 5 (male) alcoholic standard drinks on one occasion; more than 20 (female) or 40 (male) alcoholic standard drinks; or the number of alcohol consumption days was more than 20.

The evidence suggested the ready4life app reduced the chance of at-risk drinking (change for ready4life = -10.9%, change for delayed access = -7.6%, OR = 0.68, 95% CI: 0.52 to 0.89, p<0.01) and mean alcohol consumption (change for ready4life = -8 drinks, change for delayed access = -5.6 drinks, mean difference = -2.66 drinks, Cohen’s d=0.07, p<0.01) in the preceding 30 days at 6 months. There were no statistically significant differences in the effectiveness of the ready4life app when assessing age and sex interactions (all p>0.05, no further information).


Zill et al conducted an RCT in Germany between 2015 and 2017 with 608 adults with unhealthy alcohol use (53% female, mean age: 41 years, mean grams of alcohol per day in the previous week: 50) to estimate the effectiveness of the Vorvida website compared with usual care for reducing alcohol consumption over 6 months (49-52). Vorvida used principles of cognitive behavioural therapy and comprised 4 modules that were tailored by a rules-based AI (no further information reported) for each user, recommended to be used for 2 hours a week. Alcohol consumption was assessed using the Timeline Follow Back (TFB) method (mean grams of alcohol per day over the past 7 days) and QFI method (grams of alcohol per day over the past 30 days), as well as days of binge drinking and days of drunkenness over the past 30 days.

The evidence suggested Vorvida reduced self-reported alcohol drinking at 3 months (QFI: Vorvida = 40.8, usual care = 56.8, d = 0.28, p=0.001; TFB: Vorvida = 34.3, usual care = 43.7, d = 0.42, p<0.001; days of binge drinking: Vorvida = 8.1, usual care = 14.6, d = 0.87, p<0.001; days of drunkenness: Vorvida = 2.9, usual care = 4.6, d = 0.39, p<0.001) and 6 months (QFI: Vorvida = 32.3, usual care = 44.1, d = 0.327, p<0.001; TFB: Vorvida = 25.7, usual care = 38.6, d = 0.54, p<0.001; days of binge drinking: Vorvida = 4.6, usual care = 14.5, d = 1.40, p<0.001; days of drunkenness: Vorvida = 1.5, usual care = 4.4, d = 0.742, p<0.001). 



Supplementary Information C.2: Smoking
Chatbots
Bricker et al conducted an RCT in the US between 2018 and 2019 with 404 adult smokers who wanted to quit smoking (70% female, mean age: 36 years, 16% smoked more than one pack per day) to estimate the effectiveness of QuitBot compared with SmokefreeTXT and delayed access for quitting smoking over 42 days (15, 53). QuitBot was a chatbot hosted on Facebook Messenger, and included a digital coach called "Ellen" who engaged participants with daily 2-to-3-minute conversations about the importance of quitting smoking, setting a quit date, preparing to quit, quitting, and maintaining abstinence, as well as messages check in about quit status. Keywords could be sent to QuitBot at any time to receive help, and text was parsed using the Microsoft Language Understanding (LUIS) platform for natural language processing. SmokefreeTXT comprised text messages about the importance of quitting smoking, setting a quit date, preparing to quit, quitting, and maintaining abstinence, as well as messages check in about quit status. Keywords could also be sent at any time to receive help. The delayed access group had no access to QuitBot or SmokefreeTXT for 3 months. We considered this trial to have only some concerns of bias.

Participants in the QuitBot group were slightly less likely to have self-reported 30-day cigarette abstinence at 3 months compared with participants in the SmokefreeTXT group (31% vs 35%, OR = 0.81, 95% CI: 0.50 to 1.29, p=0.36), but substantially more likely to be abstinent compared with participants in the delayed access group (31% vs 7%, OR = 5.97, 95% CI: 2.04 to 17.45, p=0.005). Results were similar for 7-day cigarette abstinence. 


Guertler et al conducted a cluster RCT in Germany between 2020 and 2023 with 2,568 students from 376 vocational school classes (46% female, mean age: 19.7 years, median number of cigarettes per day: 0), described above (17, 43-47). There was evidence the ready4life app slightly reduced the number of cigarettes per day at 12 months (ready4life mean = 0.05, SE: 0.008; control mean = 0.06, SE: 0.015, time x group effect = -0.031, 95% CI: -0.053 to -0.009, p=0.007), though not at 6 months (ready4life mean = 0.08, SE: 0.013; control mean = 0.08, SE: 0.015).


Guo et al conducted an RCT in Hong Kong between 2019 and 2021 with 664 adult smokers (26% female, 63% below 40 years of age, 70% smoked one to 10 cigarettes a day) to estimate the effectiveness of an intervention that included a chatbot (Quit-Buddy) compared with brief advice only (16). Quit-Buddy was an instant messaging rules-based chatbot with 5 layers of pre-programmed options and text. The intervention also included brief advice, one week free nicotine replacement therapy sampling, weekly personalised behavioural support for 12 weeks delivered by smoking cessation advisors via instant messaging. Brief advice also included regular SMS messages on healthy lifestyles.

There was little evidence the Quit-Buddy chatbot was more effective than brief advice for CO-validated 7-day cigarette abstinence at 6 months (OR=1.22, 95% CI: 0.53 to 2.82, p=0.64) and 12 months (OR=1.14, 95% CI: 0.56 to 2.33, p=0.72), or 24-week cigarette abstinence at 6 months (OR=0.91, 95% CI: 0.48 to 1.72, p=0.78) and 12 months (OR=0.88, 95% CI: 0.49 to 1.59, p=0.67). There was some evidence the intervention was more effective in female compared with male participants (12 months: female OR=3.91, 95% CI: 0.79 to 19.42, male OR=0.82, 95% CI: 0.36 to 1.88, p value for interaction = 0.09, similar results at 6 months), in younger compared with older participants (12 months: 18 to 29 years OR=2.93, 95% CI: 0.75 to 11.38, 30 to 39 years OR=1.41, 95% CI: 0.31 to 6.47, 40 years and older OR=0.58, 95% CI: 0.20 to 1.67, p value for interaction=0.17, results similar at 6 months), but there was little evidence of an interaction with education (p value for interaction=0.49 at 12 months). 


Haug et al conducted a cluster-randomised RCT in Switzerland between 2021 and 2022 with 1,351 teenagers in vocational schools (43% female, mean age: 17 years, 37% smoked tobacco or e-cigarettes in previous 30 days), described above (18, 48). There was evidence the ready4life app was moderately more effective at 6 months than delayed access for change in self-reported tobacco or e-cigarette use in the past 30 days (absolute risk change: -10.6% vs -5.6%, OR = 0.74, 95% CI: 0.55 to 1.01, p=0.06) and slightly more effective for change in the mean number of cigarettes used in the past 30 days (-35.7 vs -22.5 cigarettes, d=0.07, p=0.4). There were no statistically significant differences in the effectiveness of the ready4life app when assessing age and sex interactions (all p>0.05, no further information).


Jackson et al conducted an RCT online (worldwide) between 2020 and 2021 with 3,143 adult smokers (75% female, mean age: 49 years, mean number of cigarettes smoked per day: 18) to estimate the effectiveness of the Smoke Free app compared with no access to the app for smoking cessation over 7 months (60-63). The Smoke Free app included a chatbot that delivered evidence-based guidance about quitting smoking through a conversational interface. The app had a further 9 components, including a calculator for tracking money not spent on cigarettes, a calendar, a scoreboard with virtual badges, health improvements, a diary, a graph to display cravings, daily missions, access to smoking cessation advisors, and advisor-led stop smoking clinics held in the app four times a day. The Smoke Free app was also used by Perski (2019) (70).

There was little evidence the Smoke Free app was more effective at 7 months than no access to the app for 6-month cigarette abstinence (22.4% vs 20%, relative risk [RR] = 1.12, 95% CI: 0.94 to 1.33, p=0.21) with similar results at 4 months for 3-month cigarette abstinence. There were no statistically significant differences in the effectiveness of the Smoke Free app when assessing age, gender, education or financial situation interactions for 3-month or 6-month cigarette abstinence


Masaki et al conducted an RCT in Japan between 2017 and 2019 with 584 adult smokers who intended to quit smoking immediately (25% female, mean age: 46 years, median pack-years: 20) to estimate the effectiveness of the CureApp Smoking Cessation (CASC) app compared with a control app for quitting smoking over 52 weeks (64, 65). The CASC app had 4 components: (1) keeping a smoking cessation digital diary with daily entries; (2) viewing animated videos and educational tutorials designed to help users learn how to quit smoking; (3) a personalized chatbot, described as an "artificial intelligence nurse", that offered interactive counselling and assembled tailor-made smoking cessation programs suitable to each participant; and (4) measuring and recording exhaled (CO) concentrations at home once a day using a mobile CO checker. The control app had 6 components: (1) showing the user guide; (2) entering participants’ profiles and setting a target quit date; (3) displaying the schedule of 5 visits during the 12-week treatment with a summary of objectives of each visit; (4) showing the date of the next appointment; (5) getting the contact form for technical support; and (6) displaying an app version, privacy policy, and administrative information. We considered this trial to have only some concerns of bias.

There was evidence the CASC app was moderately more effective than the control app for CO-tested 43-week cigarette abstinence at 52 weeks (52.3% vs 41.5%, OR = 1.55, 95% CI: 1.11 to 2.16, p=0.01). Results were similar for 15-week smoking abstinence at 24 weeks, 3-week smoking abstinence at 12 weeks, and for 7-day cigarette abstinence at 4, 8, 12, 24, and 52 weeks. 


Olano-Espinosa et al conducted an RCT in Spain between 2018 and 2019 with 513 adult smokers who would accept professional help for quitting (59% female, mean age: 50 years, mean number of daily cigarettes: 17) to estimate the effectiveness of the Dejal@bot chatbot compared with usual clinical practice for quitting smoking over 6 months (66-69). The Dejal@bot chatbot was delivered through Telegram, and had similar behavioural treatment content as usual clinical practice. Dejal@bot incorporated an expert system with natural language processing, used a probabilistic interpretation of participant messages, and delivered either a specific script or a script in a pre-designated order set by the expert system, depending on whether the system tags the participant as requiring special attention. Dejal@bot also provided multimedia links to cessation advice, information about prescribed medications for quitting, advice on coping with abstinence-related problems and relaxation exercises (videos, games, graphs, web links), gamification elements, as well as messages of encouragement. Participants in the Dejal@bot group had no face-to-face meetings with health care professionals. Usual care comprised behavioural and pharmacological treatments and face-to-face meetings with health care professionals.

There was some evidence Dejal@bot was moderately more effective than usual care for CO-tested 6-month cigarette abstinence at 6 months (26.0% vs 18.8%, OR = 1.52, 95% CI: 0.99 to 2.33, p=0.05). 


Perski et al conducted an RCT between 2018 and 2019 with 57,214 adult smokers who had already set a quit date (proportion female not reported, mean age not reported, mean number of daily cigarettes: 15) to estimate the effectiveness of the pro-version of the Smoke Free app with a chatbot compared with the pro-version of the Smoke Free app without a chatbot for quitting smoking over one month (70). Participants had to purchase the pro-version of the Smoke Free app, but there was reportedly no restriction on place of residence, meaning the RCT may have been conducted with participants from across the world. The pro-version of the Smoke Free app included: (1) a calculator that tracked the total amount of money not spent on buying cigarettes and the number of cigarettes not smoked; (2) a calendar that tracked the amount of time elapsed since cessation; (3) a scoreboard that awarded virtual ‘badges’ to users for not smoking; (4) progress indicators that informed users of the health improvements made since the start of their quit attempt (for example, pulse rate, oxygen levels, CO levels); (5) a diary that tracked the frequency, strength and location of cravings to smoke; (6) a graph that displayed the frequency, strength and location of cravings to smoke; and (7) daily missions that were assigned from the start of a user’s quit date for one month. The chatbot reportedly used AI (with no further details) to guide users through the UK Stop Smoking Services’ standard smoking cessation programme in a friendly and knowledgeable tone of voice.

The evidence suggested the Smoke Free app with a chatbot was substantially more effective than the Smoke Free app without a chatbot for self-reported one-month cigarette abstinence at one month (15.8% vs 7.1%, OR = 2.38, 95% CI: 2.19 to 2.58, p<0.001). 

Recommender systems
Carrasco-Hernandez et al conducted an RCT in Spain between 2016 and 2018 with 240 adult smokers who desired to stop smoking (49% female, mean age: 50 years, mean number of daily cigarettes: 21) to estimate the effectiveness of the Social-Local-Mobile (So-Lo-Mo) app plus usual therapy compared with usual therapy for quitting smoking over 12 months (19). The So-Lo-Mo app included an AI recommender system designed to learn from patient interests through their interactions with the app to: (1) determine, personalize, and send short, simply motivational messages (up to 150 across the trial); (2) schedule the message delivery frequency; and (3) calculate the most convenient time to send a motivational message. The app also had a user profile linked to physical activity, 4 smoking cessation benefit indicators (savings, smoke-free days, regained life hours by not smoking, and number of non-smoked cigarettes since quitting), text-based information about smoking cessation, and a section containing relaxing and distracting elements (breathing exercises and minigames). Usual therapy included bupropion or varenicline and 8 behavioural therapy sessions during face-to-face follow-up consultations.

The evidence suggested the So-Lo-Mo app was substantially more effective than usual therapy for CO- and urine cotinine-tested one-year cigarette abstinence at one year (27.5% vs 15%, OR = 3.13, 95% CI: 1.53 to 6.71, p=0.002). 


Faro et al conducted an RCT in the US between 2017 and 2019 with 1,487 adult smokers (75% female, 36% at least 55 years old, 21% smoked at least 21 cigarettes daily) to estimate the effectiveness of computer-tailored emails compared with standard emails for quitting smoking over 6 months (20, 54-57). The computer-tailored emails were selected by a machine learning recommender system (Bayesian probabilistic matrix factorization), and contained messages to help people stop smoking. Standard emails were selected from the same bank of emails, but were selected based on participants readiness-to-quit. All participants received 2 emails weekly for 4 weeks after registration, then one email per week for 4 months. Sadasivam 2016 was a pilot trial for this trial (71), and Kamberi 2025 uses the same machine learning algorithm (72).

The evidence suggested the computer-tailored emails were slightly less effective than standard emails for self-reported (with saliva-testing if willing) 7-day cigarette abstinence at 6 months (35.4% vs 40.1%, OR = 0.86, 95% CI: 0.63 to 1.18, p=0.35) and change in cigarettes smoked per day at 6 months (-8.9 cigarettes vs -9.9 cigarettes, p=0.20). 


Hors-Fraile et al conducted an RCT in Taiwan (and worldwide) between 2017 and 2020 with 371 adult smokers who were willing to stop smoking (22% female, mean age: 37 years, mean nicotine dependence score: 5.1) to estimate the effectiveness of the Quit and Return app with and without a hybrid algorithm recommender system for 7-day cigarette abstinence over 6 months (58, 59). The Quit and Return app sent motivational messages to participants from a pool that was limited by a knowledge-based algorithm (an expert system) by matching on the characteristics of the participant (age, gender, quitting date, number of smoked cigarettes, weekly tobacco expenditure, time of day). The hybrid algorithm prioritised the resulting messages by those found relevant by similar participants (Pearson nearest neighbour). The messages were randomly selected in the other group.

The evidence suggested the addition of a hybrid algorithm was not more effective than a knowledge-based algorithm for self-reported 7-day cigarette abstinence at 6 months (3.4% vs 3.3%, OR = 0.96, 95% CI: 0.61 to 1.50, p=0.85). 


Sadasivam et al conducted an RCT in the US between 2014 and 2015 with 120 adult smokers (64% female, 38% at least 45 years old, 80% wanted to stop smoking) to estimate the effectiveness of the Patient Experience Recommender System for Persuasive Communication Tailoring (PERSPeCT) recommender system compared with computer-tailored health communication (CTHC) system for quitting smoking over one month (71). The PERSPeCT recommender system used Bayesian probabilistic matrix factorization to select pre-generated messages for daily emails. The CTHC system used a rules-based system based on each participant’s readiness-to-quit to select pre-generated messages for daily emails. This was a pilot trial for Faro 2023 (20).

There was little evidence to suggest the PERSPeCT recommender system was more effective than the CTHC system for self-reported smoking cessation for at least one day at one month (36% vs 32%, p=0.7) and smoking cessation by one month (15% vs 11%, no p value reported). 

Ongoing trials
Kamberi et al are conducting an RCT in the US (recruitment between 2020 and 2024) with 757 smokers from socioeconomically disadvantaged backgrounds to estimate the effectiveness of the Adapt2quit recommender system plus texting facilitation (connecting participants to a quitline) compared with texting facilitation only for smoking cessation at 6 months (72). The Adapt2quit recommender system uses a machine learning algorithm (Bayesian probabilistic matrix factorization) to select motivational messages for participants from a messaging database. Sadasivam 2016 (71) was listed as a pilot trial for this trial, and Faro 2023 (20) used the same machine learning algorithm. 

