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Table 1: Search strings 
 

Database and Date 

of search 

Search string No of 

hits 

PubMed (11 Nov 

2024) 

(((((((((((Gamification[Title/Abstract]) OR (game-

based[Title/Abstract])) OR (digital game[Title/Abstract])) OR 

(serious game[Title/Abstract])) OR (game 

design*[Title/Abstract])) OR (game mechanic*[Title/Abstract])) 

OR (game intervention*[Title/Abstract])) OR (game 

element*[Title/Abstract])) OR (mobile app*[Title/Abstract])) OR 

(digital intervention[Title/Abstract])) AND 

((((((((((((smok*[Title/Abstract]) OR (tobacco*[Title/Abstract])) 

OR (cigar*[Title/Abstract])) OR (vape*[Title/Abstract])) OR 

(vaping[Title/Abstract])) OR (e-cig*[Title/Abstract])) OR 

(nicotine*[Title/Abstract])) OR (heated tobacco[Title/Abstract])) 

OR (cigar*[Title/Abstract])) OR (ENDS[Title/Abstract])) OR 

(electronic nicotine delivery system*[Title/Abstract])) OR 

(electronic cigarett*[Title/Abstract]))) AND 

((((quit*[Title/Abstract]) OR (abstain*[Title/Abstract])) OR 

(cessat*[Title/Abstract])) OR (abstinence[Title/Abstract])) 

255 

Web of Science (3 

Nov 2024) 

((((((((((((TI=Gamification OR AB=Gamification)) OR 
((TI=game-based OR AB=game-based))) OR ((TI="digital 
game" OR AB="digital game"))) OR ((TI="serious game" OR 
AB="serious game"))) OR ((TI="game design*" OR AB="game 
design*"))) OR ((TI="game mechanic*" OR AB="game 
mechanic*"))) OR ((TI="game intervention*" OR AB="game 
intervention*"))) OR ((TI="game element*" OR AB="game 
element*"))) OR ((TI="mobile app*" OR AB="mobile app*"))) 
OR ((TI="digital intervention" OR AB="digital intervention"))) 
AND (((((((((((((TI=smok* OR AB=smok*)) OR ((TI=tobacco* OR 
AB=tobacco*))) OR ((TI=cigar* OR AB=cigar*))) OR ((TI=vape* 
OR AB=vape*))) OR ((TI=vaping OR AB=vaping))) OR ((TI=e-
cig* OR AB=e-cig*))) OR ((TI=nicotine* OR AB=nicotine*))) OR 
((TI="heated tobacco" OR AB="heated tobacco"))) OR 
((TI=cigar* OR AB=cigar*))) OR ((TI=ENDS OR AB=ENDS))) OR 
((TI="electronic nicotine delivery system*" OR AB="electronic 
nicotine delivery system*"))) OR ((TI="electronic cigarett*" OR 
AB="electronic cigarett*")))) AND (((((TI=quit* OR AB=quit*)) 
OR ((TI=abstain* OR AB=abstain*))) OR ((TI=cessat* OR 
AB=cessat*))) OR ((TI=abstinence OR AB=abstinence))) 

283 

Scopus (3 Nov 2024) (((((((((((TITLE-ABS(Gamification)) OR (TITLE-ABS(game-

based))) OR (TITLE-ABS("digital game"))) OR (TITLE-

ABS("serious game"))) OR (TITLE-ABS("game design*"))) OR 

(TITLE-ABS("game mechanic*"))) OR (TITLE-ABS("game 

intervention*"))) OR (TITLE-ABS("game element*"))) OR 

(TITLE-ABS("mobile app*"))) OR (TITLE-ABS("digital 

intervention"))) AND ((((((((((((TITLE-ABS(smok*)) OR 

(TITLE-ABS(tobacco*))) OR (TITLE-ABS(cigar*))) OR 

360 



Database and Date 

of search 

Search string No of 

hits 

(TITLE-ABS(vape*))) OR (TITLE-ABS(vaping))) OR (TITLE-

ABS(e-cig*))) OR (TITLE-ABS(nicotine*))) OR (TITLE-

ABS("heated tobacco"))) OR (TITLE-ABS(cigar*))) OR 

(TITLE-ABS(ENDS))) OR (TITLE-ABS("electronic nicotine 

delivery system*"))) OR (TITLE-ABS("electronic cigarett*")))) 

AND ((((TITLE-ABS(quit*)) OR (TITLE-ABS(abstain*))) OR 

(TITLE-ABS(cessat*))) OR (TITLE-ABS(abstinence))) 

CENTRAL (8 Nov 

2024) 

In Title Abstract Keyword: ((gamification OR game-based OR 

(digital NEXT game*) OR (serious NEXT game*) OR (game 

NEXT design*) OR (game NEXT mechanic*) OR (game NEXT 

intervention*) OR (game NEXT element*) OR (mobile NEXT 

app*) OR “digital intervention”) AND (smok* OR tobacco* OR 

cigar* OR vape* OR vaping OR e-cig* OR nicotine* OR "heated 

tobacco" OR cigar* OR ENDS OR "electronic nicotine delivery 

system*" OR (electronic NEXT cigarett*)) AND (quit* OR 

abstain* OR cessat* OR abstinence)) 

318 

ClinicalTrials.gov (8 

Nov 2024) 

(smoking cessation OR "smoking abstinence") | Other terms: 

(smok* OR tobacco* OR cigar* OR vape* OR vaping OR "e-

cig*" OR nicotine* OR "heated tobacco" OR cigar* OR ENDS 

OR "electronic nicotine delivery system*" OR "electronic 

cigarett*") | (gamification OR "game-based" OR "digital game*" 

OR "serious game*" OR "game design*" OR "game mechanic*" 

OR "game intervention*" OR "game element*" OR “mobile 

app*” OR “digital intervention”) | Studies with results 

14 

WHO ICRTP (8 Nov 

2024) 

(gamification OR "game-based" OR "digital game*" OR 
"serious game*" OR "game design*" OR "game mechanic*" 
OR "game intervention*" OR "game element*" OR “mobile 
app*” OR app* OR “digital intervention”) AND (smok* OR 
tobacco* OR cigar* OR vape* OR vaping OR "e-cig*" OR 
nicotine* OR "heated tobacco" OR cigar* OR ENDS OR 
"electronic nicotine delivery system*" OR "electronic 
cigarett*") AND (quit* OR abstain* OR cessat* OR 
abstinence) 

* Search with Result 

148 

 

  



Supplementary figures 1 – 4: Risk of bias assessment using the RoB2 tool 

assessing the risk of bias in RCT (individually randomised, parallel-group 

trial) studies 
 

Supplementary Figure 1. 

Risk of Bias Summary: Individual Domains for Each Included Randomised Controlled 

Trial (Parallel-Group Design) 

 

 

Supplementary Figure 2. 

Risk of Bias Graph: Proportion of Studies Rated at Low, Some Concerns, or High Risk 

Across Domains (Parallel-Group Design) 

 



Supplementary Figure 3. 

Risk of Bias Summary: Individual Domains for Cluster-Randomised Trial 

 

 

 

Supplementary Figure 4. 

Risk of Bias Graph: Overall Assessment for Cluster-Randomised Trial 

 



Table 2: Effectiveness of gamification for smoking cessation (results from 

individual studies) 
 

Mode of 

reporting 

Mode of 

biochemical 

verification 

Duration of 

continuous 

abstinence 

Assessed 

at 

RR / OR 

(CI) 

p-value Author 

(Year) 

Bioverified Carbon 

monoxide 

7-day 7-day RR 0.6 - Hicks et al. 

(2017) 

2 weeks RR 0.9 - Hicks et al. 

(2017) 

4 weeks OR 0.48 

(0.10–

2.21) 

0.347 Vilardaga et 

al. (2019) 

8 weeks OR 13.9 

(0.75–

259) 

0.077 Vilardaga et 

al. (2019) 

12 weeks OR 1.35 

(0.21–

8.7) 

0.752 Vilardaga et 

al. (2019) 

2.8 (1.3-

6.1) 

0.08 Marler et al. 

(2022) 

RR 1.27 

(0.42 - 

3.78) 

0.66 Schnall et 

al. (2022) 

16 weeks OR 3.86 

(0.41–36) 

0.239 Vilardaga et 

al. (2019) 

24 weeks 1.92 

(1.01-

3.68) 

0.048 Houston et 

al. (2022) 

26 weeks 2.3 (1.1-

4.8) 

0.03 Marler et al. 

(2022) 

RR 1.70 

(1.22 to 

2.37) 

0.003 Webb et al. 

(2020) 

52 weeks RR 1.71 

(1.17 to 

2.5) 

0.005 Webb et al. 

(2020) 

30-day 16 weeks OR 3.86 

(0.41–36) 

0.239 Vilardaga et 

al. (2019) 

Since quit date 12 weeks HR 4.31 

(1.87-

9.97) 

p<0.001 Marin-

Gomez et al. 

(2019) 

1.31 

(0.82-

2.09) 

0.26 Palleja-

Milan et al. 

(2020) 

24 weeks 0.5% 

(1/22) 

event 

group. 

0% (0/24) 

control 

group. 

- Peiris et al. 

(2019) 



Mode of 

reporting 

Mode of 

biochemical 

verification 

Duration of 

continuous 

abstinence 

Assessed 

at 

RR / OR 

(CI) 

p-value Author 

(Year) 

26 weeks 2.7 (1.1-

6.4) 

0.03 Marler et al. 

(2022) 

52 weeks 1.02 

(0.58-

1.79) 

0.94 Palleja-

Milan et al. 

(2020) 

Salivary 

cotinine 

7-day 4 weeks 30% 

(4/13) 

event 

group. 

18% 

(2/11) 

control 

group. 

- Krebs et al. 

(2019) 

7-14 day 12 weeks 0 - Hicks et al. 

(2017) 

24 weeks 0 - Hicks et al. 

(2017) 

30-day 6 weeks RR 5 

(1.2-21.4) 

0.03 Chen et al. 

(2020) 

Self-reported 24-hour 4 weeks RR 1 - Scholten et 

al. (2019) 

12 weeks RR 0.96 - Scholten et 

al. (2019) 

7-day 1 week 2.39 

(1.78-

3.22) 

0.003 Chen et al. 

(2024) 

2 weeks 3.36 

(2.43-

4.64) 

p<0.001 Chen et al. 

(2024) 

3 weeks 2.97 

(2.16-

4.07) 

p<0.001 Chen et al. 

(2024) 

4 weeks 3.42 

(2.48-

4.70) 

p<0.001 Chen et al. 

(2024) 

3.46 

(1.38-

8.69) 

0.007 Chen et al. 

(2020) 

RR 1.55 

(1.23 to 

1.96) 

p<0.001 Webb et al. 

(2020) 

6 weeks 2.25 

(0.92-

5.52) 

0.07 Chen et al. 

(2020) 

12 weeks 1.4 (0.8-

2.7) 

0.28 Marler et al. 

2022 

RR 1.27 

(0.26 - 

6.76) 

0.77 Schnall et 

al. 2022 



Mode of 

reporting 

Mode of 

biochemical 

verification 

Duration of 

continuous 

abstinence 

Assessed 

at 

RR / OR 

(CI) 

p-value Author 

(Year) 

2.04 

(1.64-

2.54) 

p<0.001 Bricker et 

al. (2021) 

24 weeks 1.73 

(1.42-

2.10) 

p<0.001 Bricker et 

al. (2021) 

26 weeks 1.7 (0.9-

3.2) 

0.12 Marler et al. 

(2022) 

RR 1.32 

(1.03 to 

1.69) 

0.03 Webb et al. 

(2020) 

52 weeks RR 1.20 

(0.94, 

1.54) 

0.19 Webb et al. 

(2020) 

1.35 

(1.12-

1.63) 

0.002 Bricker et 

al. (2021) 

30-day 12 weeks 1.4 (0.7-

2.8) 

0.32 Marler et al. 

2022 

12 weeks 2.20 

(1.68-

2.89) 

p<0.001 Bricker et 

al. (2021) 

24 weeks 2.03 

(1.63-

2.54) 

p<0.001 Bricker et 

al. (2021) 

26 weeks 1.7 (0.9-

3.4) 

0.12 Marler et al. 

2022 

52 weeks 1.49 

(1.22-

1.83) 

p<0.001 Bricker et 

al. (2021) 

90-day 52 weeks 2.00 

(1.45-

2.76) 

p<0.001 Bricker et 

al. (2021) 

Since quit date 4 weeks OR 5.92 

(3.78-

9.26) 

p<0.001 Chen et al. 

(2024) 

0.5% 

(1/22) 

event 

group. 

0% (0/24) 

control 

group. 

- Peiris et al. 

(2019) 

12 weeks 1.2 (0.6-

2.3) 

0.56 Marler et al. 

(2022) 

2.1 (0.4-

10.8) 

0.42 Peek et al. 

(2021) 

26 weeks 1.6 (0.9-

3.1) 

0.13 Marler et al. 

(2022) 



Mode of 

reporting 

Mode of 

biochemical 

verification 

Duration of 

continuous 

abstinence 

Assessed 

at 

RR / OR 

(CI) 

p-value Author 

(Year) 

RR 1.82 

(1.29 to 

2.58) 

p<0.001 Webb et al. 

(2020) 

52 weeks RR 1.93 

(1.29 to 

2.90) 

0.002 Webb et al. 

(2020) 

NB:  

RR = relative risk; OR = odds ratio; 95% CI = 95% confidence interval  
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