
I. Characteristics of baseline variables entered into logistic regression models to determine smoking status at follow-up 

Table 1 Characteristics of baseline variables entered into logistic regression models to determine smoking status at follow-up 

Variable group Across trials Within trials 

  Trial 1 Trial 2 Trial 3 Trial 4 Trial 5 

Nicotine 

dependence 

FTND (continuous variable; 

range 0 to 10; 0=low 

dependence) 

FTND FTND FTND FTND FTND 

Treatment status Treatment status (binary 

variable; 0=placebo 1=active) 

Treatment status Treatment status Treatment status Treatment status Treatment status 

Demographic Age (continuous variable) Age Age Age Age Age 

 Sex (Categorical variable, 

1=Male 2=female) 

Sex Sex Sex Sex Sex 

Intention to reduce  How much does a part of 

you want to go on smoking? 

(continuous variable; range 

0 to 3; 0=not at all, 3=a lot) 

Motivation to reduce 

smoking? (continuous; 

range 0 to 10; 

10=maximum) 

Likelihood of not smoking in one 

year (continuous; range 0 to 10; 

10=maximum) 

Likelihood of not 

smoking in one year 

Likelihood of not 

smoking in one year 

    Likelihood of reducing smoking 

during the next 6 months 

(continuous; range 0 to 10; 

10=maximum) 

 Likelihood of reducing 

smoking during the next 

6 months 

Intention to reduce  What is your personal goal 

in terms of cigarettes per 

day? (continuous variable) 

Motivation to reduce 

smoking from current level? 

(continuous; range 0 to 10; 

10=maximum) 

Likelihood within one year from 

now will be smoking at least 50% 

less than current level (continuous; 

range 0 to 10; 10=maximum) 

Likelihood within one 

year from now will be 

smoking at least 50% 

less than current level 

Likelihood within one 

year from now will be 

smoking at least 50% 

less than current level 

    Likelihood of making a serious 

attempt to reduce smoking during 

the next month (continuous; range 

0 to 10; 10=maximum) 

Likelihood of making a 

serious attempt to reduce 

smoking during the next 

month 

Likelihood of making a 

serious attempt to reduce 

smoking during the next 

month 



    Likelihood of reducing smoking by 

50% (continuous; range 0 to 10; 

10=maximum) 

Likelihood of reducing 

smoking by 50% 

Likelihood of reducing 

smoking by 50% 

Smoking history Age started regular smoking 

(continuous variable) 

Age started regular smoking Age started regular smoking Age started regular smoking Age started regular 

smoking 

Age started regular 

smoking 

 Time since last tried to reduce 

(continuous variable 

Time since last tried to 

reduce) 

Time since last tried to 

reduce 

Time since last tried to reduce Time since last tried to 

reduce 

Time since last tried to 

reduce 

 How long time was the last time 

you tried to stop? (categorical 

variable; range 1 to 3; 1= 0-6 

months, 3= >12 months)* 

How long time was the last 

time you tried to stop? 

How long time was the last 

time you tried to stop? 

How long time was the last time 

you tried to stop? 

How long time was the 

last time you tried to 

stop? 

How long time was the 

last time you tried to 

stop? 

 Longest period without smoking 

(categorical variable; range 1 to 

4; 1= <1 week, 4= >3 months)* 

Longest period without 

smoking 

Longest period without 

smoking 

Longest period without smoking Longest period without 

smoking 

Longest period without 

smoking 

 Times Tried to Reduce 

Smoking? (categorical variable; 

range 0 to 4; 0=never, 4=more 

than 10 times)* 

Times Tried to Reduce 

Smoking 

Times tried to reduce 

smoking 

Times tried to reduce smoking Times tried to reduce 

smoking 

Times tried to reduce 

smoking 

SF-36 SF-36 mental health score 

(continuous variable; range 0 to 

100; 0=worse mental health) 

SF-36 mental health score SF-36 mental health score SF-36 mental health score SF-36 mental health 

score 

SF-36 mental health 

score 

Cigarettes per day 

(CPD) 

Number of cigarettes smoked 

per day (continuous variable) 

Number of cigarettes 

smoked per day 

Number of cigarettes 

smoked per day 

Number of cigarettes smoked per 

day 

Number of cigarettes 

smoked per day 

Number of cigarettes 

smoked per day 

Relief from 

smoking 

questionnaire 

Experience from last cigarette 

(continuous variable; range 1 to 

5; 1=very unpleasant, 5=very 

pleasant) 

Experience from last 

cigarette 

Experience from last 

cigarette 

Experience from last cigarette Experience from last 

cigarette 

Experience from last 

cigarette 

 Calming effect of smoking 

(continuous variable; range 0 to 

10; 10=maximum) 

Calming effect of smoking Calming effects of smoking Calming effect of smoking Calming effect of 

smoking 

Calming effect of 

smoking 



  Unpleasant symptoms from 

your last cigarette 

(continuous variable; range 

0 to 4; 0=not at all, 4=very 

strong) 

    

 Pepping up feeling from 

smoking (continuous variable; 

range 0 to 10; 10=maximum) 

Pepping up feeling from 

smoking 

Pepping up feeling from 

smoking 

Pepping up feeling from smoking Pepping up feeling from 

smoking 

Pepping up feeling from 

smoking 

   Strength of urges to smoke 

(continuous; range 0 to 10; 

10=maximum) 

Strength of urges to smoke Strength of urges to 

smoke 

Strength of urges to 

smoke 

   Satisfaction from smoking 

(continuous; range 0 to 10; 

10=maximum) 

Satisfaction from smoking Satisfaction from 

smoking 

Satisfaction from 

smoking 

   Frequency of urges to 

smoke (continuous; range 0 

to 10; 10=maximum) 

Frequency of urges to smoke Frequency of urges to 

smoke 

Frequency of urges to 

smoke 

Highlight in grey indicates variable was measures consistently across trials 

* indicates categorical variable treated as continuous 

 



II. Description of propensity score model adequacy checks 

To determine the adequacy of the PSM model we checked the balance of means and 

variances of covariates after matching (1) by examining the standardized mean differences 

between smokers and reducers, before and after matching (2, 3), calculating  the achieved 

percentage of reduction in bias and compared each covariate’s standardised % bias before 

and after matching, and examining the kernel density estimate of the probability distribution 

of the propensity scores before and after matching. 

  



III. Analysis breakdown: PSM analyses and linear regressions conducted after 

matching 

Table 2 Analysis breakdown: PSM analyses and linear regressions conducted after matching 

Matching 

within/across trials 

Within/without 

common support 

restriction 

Predictor Outcome Adjusted for 

Within trials Within (primary 

model)* 

Smoking status Mental health (SF-36)
1
 

at 18 week follow-up 

Baseline mental 

health, age, sex 

Without  Smoking status Mental health (SF-36)
 1
 

at 18 week follow-up 

36) 

Baseline mental 

health, age, sex 

Across trials Without  Smoking status Mental health (SF-36)
 1
 

at 18 week follow-up 

Baseline mental 

health, age, sex, Trial 

ID 

Within  Smoking status Mental health (SF-36)
 1
 

at 18 week follow-up 

Baseline mental 

health, age, sex, Trial 

ID 

*main model   
1 Emotional wellbeing subscale 

 

  



IV. Primary PSM model 

Variables which contributed to propensity scores 

Table 3 presents odds ratios (OR) and 95% CIs for baseline covariates which predicted 

sustained reduction at P<0.10, after forced entry of FTND and treatment allocation. 

Covariates which predicted smoking status were different within trials and included: FTND 

scores, active treatment, age started smoking, report of calming effects from smoking, report 

of pepping-up effect from smoking, SF-36 mental health (1 trial), report of making serious 

attempt to reduce smoking within one month from baseline, report of making serious attempt 

to reduce smoking within one year from baseline, report of not smoking in one year from 

baseline and report of satisfaction from smoking. 

Main model adequacy checks 

There was a common support area to perform PSM and participants were predominately 

matched within a common region (ssupplementary material). In all cases, variables which 

were imbalanced between groups, within trials, before matching were no longer imbalanced 

after matching (i.e., a P<0.10 cut off was used to account for small samples available for 

within-trial matching, range N=97 to 160 (4)). There were no cases where variables became 

imbalanced after matching. Difference in bias between groups after matching was examined 

to determine which variables were adequately matched. Matching led to a ≥90% reduction in 

bias for 13/20 variables (3). 

  



Table 3 Odds ratios and 95% CI for covariates entered into propensity scores, by trial 

Trial Covariate OR for 

reduction 

95% CI P-value 

1 FTND (high score = more dependent) 0.85 0.69 to 1.03 0.099 

Active treatment (active=1) 2.54 1.29 to 5.02 0.007 

Cigarettes per day (CPD) 1.06 1.02 to 1.10 0.005 

“Pepping-up effect” from smoking (high score = 

maximum effect) 

1.36 0.97 to 1.88 0.071 

2 FTND (high score = more dependent) 1.17 0.89 to 1.54 0.273 

Active treatment (active=1) 2.60 1.01 to 6.69 0.047 

Age started smoking 1.15 1.02 to 1.31 0.001 

3 FTND (high score = more dependent) 0.94 0.71 to 1.25 0.660 

Active treatment (active=1) 1.52 0.51 to 4.51 0.448 

Baseline mental health 0.97 0.94 to 1.0 0.026 

4 FTND (high score = more dependent) 0.80 0.64 to 1.00 0.050 

Active treatment (active=1) 1.59 0.50 to 16.79 0.208 

Self-rated likelihood of making serious attempt to reduce 

smoking within one month from baseline (10=maximum 

likelihood) 

0.60 0.43 to 0.84 0.003 

Self-rated likelihood of making serious attempt to reduce 

smoking within one year from baseline (10=maximum 

likelihood) 

1.50 1.10 to 2.03 0.009 

CPD 1.05 1.00 to 1.10 0.033 

5 FTND (high score = more dependent) 0.97 0.68 to 1.38 0.867 

Active treatment (active=1) 6.61 1.64 to 26.62 0.008 

Self-rated likelihood of not smoking in one year from 

baseline (high rating = maximum likelihood) 

1.33 1.01 to 1.74 0.039 

Self-rated calming effect from smoking (high rating = 

maximum effect) 

1.70 1.16 to 2.48 0.007 

Self-rated satisfaction from smoking (high rating = 

maximum effect) 

0.76 0.57 to 1.02 0.067   

  



V. Kernel density plots of groups' propensity score distributions before and after 

PSM 
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VI. Main PSM model: Within trial balance of matching variables before and after PSM 

Table 4 Main PSM model - Within trial balance of matching variables before and after PSM: means, % bias difference and % reduction in bias 

 Mean % bias T-test 

 Variable Unmatched 

/matched 

Reducers Smokers % bias 

difference 

% reduction 

bias 

t p 

Trial 1 FTND Unmatched 5.63 5.61 1.1 
-633.8 

0.07 0.946 

Matched 5.63 5.47 7.9 0.42 0.678 

Treatment received Unmatched 0.67 0.45 44.1 
92.3 

2.74 0.007 

Matched 0.67 0.65 3.4 0.19 0.849 

Cigarettes per day (CPD) Unmatched 31.28 26.86 39.4 
45.4 

2.57 0.011 

Matched 31.28 26.87 21.5 1.14 0.256 

Self-rated pepping-up effect from smoking Unmatched 0.73 0.45 27.4 
88.2 

1.78 0.076 

Matched 0.73 0.77 -3.2 -0.16 0.870 

Trial 2 FTND Unmatched 6.54 6.22 19.8 
50.8 

0.88 0.380 

Matched 6.65 6.81 -9.7 -0.38 0.707 

Treatment received Unmatched 0.71 0.49 47.5 
100 

2.63 0.031 

Matched 0.69 0.69 0.0 0.00 1.000 

Age started smoking Unmatched 17.75 16.04 37.6 
93.3 

2.22 0.028 

Matched 16.42 16.54 -2.5 -0.14 0.893 

Trial 3 FTND Unmatched 6.52 6.45 4.2 
100.0 

0.17 0.869 

Matched 6.40 6.40 0.0 0.00 1.00 

Treatment received Unmatched 0.48 0.45 5.4 
-83.8 

0.23 0.822 

Matched 0.45 0.50 -9.9 -0.31 0.759 

Mental health (SF-36) Unmatched 64.95 73.71 -53.4 
97.7 

-2.20 0.030 

Matched 66.80 67.00 -1.2 -0.04 0.965 

Trial 4 FTND Unmatched 6.08 6.32 -12.1 
83.0 

-0.71 0.481 

Matched 6.08 6.12 -2.1 -0.10 0.920 

Treatment received Unmatched 0.57 0.46 21.4 
42.9 

1.25 0.21 

Matched 0.57 0.51 12.2 0.60 0.55 



Self-rated likelihood of seriously attempting to reduce 

smoking during the next month 

Unmatched 8.76 9.21 -37.7 
64.1 

-2.31 0.022 

Matched 8.76 8.92 -13.6 -0.63 0.527 

Self-rated likelihood of smoking at least 50% less than 

current CPD within the next year 

Unmatched 9.12 8.74 26.9 
52.4 

1.52 0.131 

Matched 9.12 9.30 -12.8 -0.77 0.442 

CPD Unmatched 30.38 28.62 18.6 
88.5 

1.12 0.265 

Matched 30.38 30.18 2.1 0.10 0.917 

Trial 5 FTND Unmatched 4.94 5.11 -9.0 
-473.9 

-0.34 0.735 

Matched 4.94 4.00 51.7 1.68 0.102 

Treatment received Unmatched 0.72 0.42 62.7 
100.0 

2.35 0.021 

Matched 0.71 0.71 0.0  -0.00 1.00 

Self-rated likelihood of quitting within one year Unmatched 8.07 6.57 54.7 
86.2 

1.96 0.053 

Matched 8.00 7.79 7.5 0.29 0.773 

Self-rated calming effect from smoking Unmatched 7.91 6.37 68.1 
11.0 

2.29 0.024 

Matched 7.79 7.55 11.0 0.37 0.711 

Self-rated satisfaction from smoking Unmatched 6.04 6.40 -12.5 
-4.8 

-0.51 0.610 

Matched 6.25 6.63 -13.1 -0.38 0.705 



VII. PSM sensitivity models: Comparison of effect estimates between main model and 

sensitivity models 

PSM sensitivity models 

When matching was repeated across trials variables that contributed to the propensity score 

were similar to matching within trials (Table 5). When the models were run without 

restricting to the area of common support, smokers and reducers still presented balanced 

baseline mental health scores within trials at P<0.10 cut off. At follow-up non-reducers’ 

mean scores indicated either a slight improvement or slight worsening, and in all analyses 

groups’ showed little change in mental health. There was no association between smoking 

reduction and change in mental health, regardless of matching methodology. The coefficients 

for the difference between reducers and continuing smokers ranged from 0.34 (95% CI: -2.40 

to 3.12) to 1.06 (95% CI: -2.00 to 4.12) indicating no evidence of an association. 

Table 5 PSM sensitivity models : Comparison of effect estimates between main model and sensitivity 

models 

Matching occurred 

within/ across trials 

Within/without 

common 

support 

restrictions 

Group (n) Baseline 

SF-36 

mental 

health 

m(SE) 

Follow-up 

SF-36 

mental 

health 

M(SE) 

B (95% CI) 

Within trials (adjusted 

for baseline mental 

health, age and sex) 

Within 

Smokers(n=176) 70.77(1.20) 71.51(1.30) 
1.06 (-2.00 to 

4.12) Reducers(n=176) 73.88(1.27) 
74.21 

(1.34) 

Without  
Smokers(n=176) 70.55(1.20) 71.50(1.27) 1.03 (-1.97 to 

4.04) Reducers(n=176) 73.80(1.26) 74.25(1.32) 

Across Trials (adjusted 

for baseline mental 

health, Trial ID, age and 

sex) 

Without  
Smokers(n=177) 72.77(1.23) 73.63(1.25) 0.34 (-2.40 to 

3.12) Reducers(n=177) 73.74(1.26) 74.17(1.32) 

Within  

Smokers(n=177) 72.76(1.23) 
73.62 

(1.25) 0.36 (-2.40 to 

3.11) Reducers 

(n=177) 
73.74(1.26) 74.17(1.32) 

Highlighted in blue indicates main analysis 

 

  



VIII. Quality assessment of study 

Table 6 Newcastle-Ottawa quality assessment scale cohort studies (NOS) adapted version 

  Star 

awarded 

system 

Star (*) 

awarded 

Reasons 

Study’s selection criteria  

1) Representativeness of 

the exposed cohort 

(maximum 1 star) 

a) truly representative of the average 

_______________ (describe) in the 

community  

* *  

b) somewhat representative of the average 

______________ in the community  

*   

c) selected group of users e.g. nurses, 

volunteers                                                

(no  star)   

d) no description of the derivation of the 

cohort                                                               

(no  star)   

2) Selection of the non-

exposed cohort (maximum 

1 star) 

a) drawn from the same community as the 

exposed cohort  

* * Both groups 

were derived 

from the same 

sample. 

b) drawn from a different source (no  star)   

c) no description of the derivation of the non-

exposed cohort 

(no  star)   

3) Ascertainment of 

exposure (maximum 1 

star) 

a) bio-validated smoking status   * *  

b) smoking status validated only by self-report (no star)   

c) no description                                                                                                                                                                                               (no star)   

Study’s outcome criteria  

1) Assessment of outcome 

(maximum 1 star)1 

a) standardised self-report questionnaire * *  

b) standardised interview schedule with blind 

assessor 

*   

c) non-standardised self-report questionnaire 

or non-standardised interview schedule 

(no  star)   

d) no description (no  star)   

2) Adequacy of follow-up 

of cohorts (maximum 1 

star) 2 

a) complete follow-up - all subjects accounted 

 

*   

b) subjects lost to follow-up unlikely to 

introduce bias - small number lost - > ____ % 

(select an                     adequate %) follow-up, 

 

*   

c) follow-up rate < ____% (select an adequate 

%) and no description of those lost 

(no  star)  * Overall 47% 

loss to follow-

up.   

d) no statement (no  star)   

Final Score 4* 

1 In the case that a study has used a standardized self-report questionnaire and a standardized interview schedule, only one 

star will be awarded. This is as use of both outcome assessments will not improve the study’s quality for the purpose of this 

review. 
2 Describe based on attrition from enrolment to final follow-up 
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