Supplement to article “Combination of two behavioral techniques reduces craving in problematic alcohol consumption by one third. A randomized controlled trial”
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1. Description of decoupling for body-focused repetitive behaviors and how we adapted it to addictive behavior
In decoupling (DC) for body-focused repetitive behaviors (BFRBs), participants are instructed to reshape their dysfunctional behavior into a similar but benign movement. Two steps need to be distinguished. In the initiating phase of DC, the movement is performed similarly to the dysfunctional behavior. Shortly before reaching the prior behavioral target (e.g., the fingernails), the movement is intentionally deviated to either another location on the body (e.g., an ear) or to a certain point in the room with a rapid throwing movement. DC can be practiced when the participant is either symptomatic or symptom-free. A variant of this approach is called decoupling in sensu. Unlike DC, which is executed at a behavioral level throughout, in DC in sensu the movement of the initiating phase is imagined. Shortly before performing the imagined BFRB (e.g., biting fingernails), the imagined movement is interrupted by an actual counter-movement. Here, the hand (previously only imagined), in the case of nail biting, for example, is physically moved away from the body with the fingers spread wide (the hand was clenched into a fist during the first phase). The revised DC protocol is intended to allow for greater generalization than conventional DC 1. DC has shown benefits over control conditions in a number of studies 2–5. 
3P for addictive behavior follows a related approach. Again, in the initiating phase, the new movement is performed similarly to the dysfunctional behavior, that is, the hand is moved as if one is bringing an alcoholic beverage to one’s mouth (importantly, the drink is only imagined). Shortly before reaching the mouth, the movement is deviated and the arm targets either another location on the body (e.g., ear) or a certain point in the room with a rapid throwing movement. The participant is asked to imagine throwing the drink away, whereas in conventional DC or DC in sensu no additional objects are imagined. 
For all conditions, the same general instructions were given. 

2. Expanded description of the sample, including information (online Table 1) on sociodemographic and psychopathological baseline characteristics
As shown in Table 1, groups did not differ on any of the psychopathological scales (AUDIT, PHQ-9) nor on education or work status. However, despite randomization, participants’ age and gender differed across groups. As we show below, these variables did not moderate group differences. 
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Notes. AUDIT = Alcohol Use Disorders Identification Test; PHQ-9 = Patient Health Questionnaire-9

3. CONSORT flowchart
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Figure 1. CONSORT Flow chart 

4. Group differences across time for intention to treat and per protocol analyses 
Table 2 shows the results of the intention to treat (ITT; expectation–maximization algorithm) and per protocol (PP) analyses. We calculated a two-way ANOVA with time (pre, post) as the within-subject factor and condition as the between-subject factor. The main analysis of interest is the interaction of time and group. The latter only considered participants who endorsed that they had performed the exercises as instructed, which was the case for 91.2% of the sample, and adherence did not differ among the conditions, χ2(4) = 4.87, p = .301. Within-subject comparisons showed that craving only declined significantly in the 3P condition. Results for the ITT and PP analyses were comparable, with 3P differing from the wait-list control group, the zooming out condition, and the imaginal retraining group without movement at an almost medium to large effect size (ITT: d = .489–.670; PP: d = .417–.610). Although craving in the 3P condition declined more than in the imaginal retraining group with movement condition at a small effect size (ITT: d = .253, PP: d = .214), the difference did not achieve significance. 
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5. Moderation analyses 
For exploratory purposes, we performed moderation analyses using the PROCESS macro by Andrew Hayes, which considered all baseline variables displayed in Table 1 and Table 2. These moderators were entered for all group comparisons relating to 3P. The difference in craving served as the dependent variable, while conditions were entered as the independent variables. Only three of the analyses achieved significance (see Table 3). People with higher craving in the 3P (decoupling) condition showed a differentially stronger decline compared to those in the wait-list control, zooming out, and imaginal retraining without movement conditions. Importantly, age and gender, where some group differences emerged (see online Table 1), did not moderate any of the effects (p > .2), which was corroborated by a nonsignificant interaction of the two-way ANOVA with group (all conditions) and age (above or below 50 years of age) or gender (both p > .7). In addition, neither the AUDIT nor any of its items moderated results. 
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6. Stimulus material 
Picture shown to participants along with the instructions for each condition
[image: https://ww3.unipark.de/uc/retraining_revised/images/craving_Ubung.jpg]

Pictures shown to participants before the self-report assessment of craving (baseline, post intervention)
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Table 1. Sample characteristics across conditions.

Wait list Zooming Out _ Imaginal Tmaginal Decoupling/3P _ Statistics,
Control (C,n= (Z,n=46)  Retraining Retraining With (D, n=46)
43) Without Movement
Movement (R, (R n=43)
n=49)
Demographics
Age (years) 53.91(14.44)  52.04(1345)  59.53 (1330) 49.16 (15.88) 59.09(11.87)  F(4222)=
Gender (women) 1627 (37.2%) 2323 (50.0%) 14535 (28.6%)  23/20(53.5%) 2917 (63.0%) (4]

School (lower level vs.
at least 13% grade)

13/30 (30.2%)

14132 (30.4%)

1435 (28.6%)

16127 (37.2%)

17129 (37.0%)

£

Work status (working  14/20 (32.4%) 1531 (32.6%) 1633 32.7%) 1231 (27.9% 1828 (39.1%) 2(4)=129,p= 862

versus not working)

Psychopathology

AUDIT 1230(580)  1191(677) 1345 (7.69) 13.09 8.16) 13.74(173)  F@.22)=051,p=512,n,
PHQ-9 726 (5.84) 5830650 67197 751 (5.05) 561(325  F(4,222)=1037.p= 389, n;

Notes. AUDIT = Alcohol Use Disorders Identification Test: PHQ-9 = Patient Health Questionnaire-9
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Table 2. Changes across time in craving. Paired r-test and improvement in percentage inside square brackets.

Wait-list Zooming Out _Tmaginal Tmaginal Decoupling/3P _ Statistics
Control (C,n (Z,n=46)  Retraining Retraining With (D, n=46)
=43) Without Movement
Movement (R 1=43)
Ry, n=49)
Tntention to Treat
Craving bascline 2535(2685) 2174(2532) 2041(2217) 2674(3022)  24.57(2881)  F(4222)=0.440,p=.779,m = 008
Craving post 26.74(29.50) 2087(2640) 2041(22.73) 2279(2567)  1609(22.75)  F(4.222)=1031p
[Changeinteraction]  [-5.52% [4.00%p= [000%p>  [1477%p=  [3451%p= Interaction: F(4,222) = =
(worsening). p 622, d= 99,d~.000] .139,d=1230] .003,d=458] 059 [D>C(p=.001,d=.670),D>Z(p=
=33,d=  073] 011, d= 489), D =R,y (p=136.d=
150] 253),D=1R,, (p=.542)]
Per protocol
Craving bascline 2439(2693) 2227(25.69) 2044(2205) 2553(29.66)  24.10(3032)  F(4.202)=0233,p =920, ;7= 005
Craving post 2610(29.74) 2159 (2676) 2044(22.66) 2237(2583)  1718(2438)  F(4.202)=0.621,p =648, = 012
[Changeinteraction]  [7.01% [B05%p=  [00%%p> [1238%p= Interaction: F(4,202) = 2273, p = 063, n>
A1d 701, d= 999,d=000] 267,d=.183] 043[D>C (p=025,d=610.D>Z(p=
0.186] 058] 007.d= 417), D =Ry, (o= 241.d=

214), D=1R,, (p =025, d= 447)]
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Table 3. Moderation analyses (the pre-post difference in craving served as the dependent variable).

Variable Coefficient ~ Standard t ? LLCI ULCI 1 Standard ~ Mean 1 Standard
Error Deviation Deviation
Below Above
Mean Mean
Dvs.C 0.110 0.024 4.590 <.001 0.062 0.158 187 .001 <.001
Dvs. Z 0.109 0.035 3.114 .002 0.039 0.179 867 .015 .001
Dyvs. IR, 0.263 0.112 2.341 .021 0.040 0.486 .692 .010 .001

Notes. C = wait-list control, D = decoupling/3P, IR , = imaginal retraining without movement, LLCI = lower limit confidence interval, ULCI = upper limit

confidence interval, Z = zooming out




