
Supplementary table 1. The distribution of alcohol consumption among participants who 

provided data on alcohol consumption at baseline, but not provided corresponding data at one 

aProvided valid answers on the items of alcohol intake in baseline and two follow-up surveys 
bProvided none or invalid answers on the items of alcohol intake in one or both follow-up 

surveys. 
The mean of continuous variables was compared using two-sided t-tests or Wilcoxon signed-ranked 

test. Proportions were compared by the Chi-square test.   

  

Baseline characteristics Sub-cohort 2002-2010-2014 Sub-cohort 2006-2010-2014 

Completers Drop-outs p-values Completers Drop-outs p-values 

N of participants 13,898 9056  16,330 15,468  

Age mean (S.D.) 47.7±14.2 48.5±18.5 <0.001 50.2±15.0 46.3±18.1 <0.001 

Alcohol consumption categories 

  Non-drinkers 1547 (11.3%) 1768 (19.5%) <0.001 1583 (9.7%) 2917 (18.7) <0.001 

  Moderate drinkers 10,864 (78.2%) 6319 (69.8%)  13,194 (80.1%) 10,999 (71.1%)  

  Heavy drinkers 1487 (10.7%) 969 (10.7%)  1583 (9.7%) 1552 (10.0)  

Self-rated health 

  Good 10,624 (77.3%) 5962 (66.7%) <0.001 12,592 (77.8%) 10,244 (67.2%) <0.001 

  Average 2629 (19.1%) 2404 (27.0%)  3039 (18.8%) 3849 (25.2%)  

  Poor 495 (3.6) 564 (6.3)  549 (3.4%) 1160 (7.6%)  

Psychological distress at 

baseline 

2240 (16.3%) 1648 (18.6%) <0.001 14,404 (88.2%) 12,930 (83.6%) <0.001 

Gender 

  Women 7970 (57.4%) 4934 (54.5%) <0.001 9281 (56.8%) 8121 (52.5%) <0.001 

  Men 5928 (42.6%) 4122 (45.5%)  7049 (43.2%) 7347 (47.5%)  

Country of birth       

  Sweden  12,033 (87.0%) 7357 (81.5%) <0.001 14,205 (87.0%) 11,917 (77.0%) <0.001 

  Not Sweden 1798 (13.0%) 1632 (18.2%)  2125 (13.0%) 3551 (23.0%)  

Employment status       

  Employment 9823 (72.1%) 4894 (56.8%) <0.001 11,202 (86.1%) 9238 (76.8%) <0.001 

  Unemployed 399 (1.8%) 308 (3.5%)  532 (4.1%) 824 (6.9%)  

  Others 3395 (24.9%) 3485 (39.7%)  1275 (9.8%) 1963 (16.3%)  

Socioeconomic position       

  High skilled non-

manual 

2089 (15.7%) 1893 (22.5%) <0.001 1929 (12.7%) 2679 (20.2%) <0.001 

Other non-manual  3236 (24.5%) 2427 (28.8%)  3899 (25.7%) 3973 (30.0%)  

  manual  7031 (52.7%) 3542 (42.1%)  7966 (52.4%) 5302 (40.0%)  

  Self-employed 991 (7.4%) 562 (6.7%)  1403 (9.2%) 1296 (9.8%)  

Marital status       

  Married / cohabiting 7276 (52.4%) 4104 (45.3%) <0.001 8671 (53.1%) 9057 (58.6%) <0.001 

 Single/divorced/widowed 6622 (47.7%) 4952 (54.7%)  7657 (46.9%) 6404 (41.4%)  

Tobacco use       

  Daily user 2975 (21.4%) 2307 (25.5%) <0.001 3219 (19.7%) 4350 (28.2%) <0.001 

  Non-daily user 10,909 (78.6%) 6730 (74.5%)  13,106 (80.3%) 11,102 (71.8%)  

Physical activity       

  Active 1953 (14.2%) 1143 (13.0%) <0.001 2804 (17.3%) 2383 (15.7%) <0.001 

  Inactive 11,748 (85.8%) 7614 (87.0%)  13,396 (82.7%) 12,815 (84.3%)  

Fruit consumption       

  High 8771 (63.7%) 5059 (57.2%) <0.001 11,693 (71.9%) 9357 (60.9%) <0.001 

  Low 4998 (36.3%) 3792 (42.8%)  4569 (28.1%) 6014 (39.1%)  

Longstanding illnesses       

  Yes 3747 (27.3%) 2867 (32.3%) <0.001 4868 (30.3%) 5081 (33.6%) <0.001 

  No 10,003 (72.7%) 6013 (67.7%)  11,220 (69.7%) 10,043 (66.4%)  

Supplementary material BMJ Open

 doi: 10.1136/bmjopen-2018-028878:e028878. 9 2019;BMJ Open, et al. Gémes K



Supplementary table 2. Distribution of alcohol consumption, baseline poor self-rated health 

and psychological distress among participants who participated at baseline, but dropped out at 

the first and second follow-up surveys, respectively. 

Variables Participated 

only at 

baseline 

Participated only 

at baseline and 

first follow-up 

Participated at all 

surveys 

P-values  

Number of participants (n) 13,544 10,980 30,228   

Alcohol consumption  n(%)      

  Non-drinker 2771 (20.5%) 1914 (17.4%) 3130 (10.4%) <0.001* <0.001† 

  Light-moderate drinker 9324 (68.8%) 8004 (72.9%) 24,058 (79.6%)   

  Heavy drinker 1459 (10.8%) 1062 (9.8%) 3040 (10.1%)   

Poor self-rated health at 

baseline n(%) 

1067 (8.0%) 657 (6.1%) 1044 (3.5%) <0.001* <0.001† 

Psychological distress at 

baseline n(%) 

2452 (18.3%) 1734 (15.9%) 4166 (13.9%) <0.001* <0.001† 

*Comparing those who only participated to baseline to those who answered all three surveys.  

†Comparing those who answered to the baseline survey and the first follow-up to those who 

answered to all three surveys. Chi-square test were used to compare the distribution of 

participants according to alcohol consumption categories and outcome values.  
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Supplementary table 3. Definition of alcohol consumption trajectory groups according to the 

level of alcohol consumption baseline and follow-up surveys of the Stockholm Public Health 

Cohort 

Trajectories Alcohol consumption 

Baseline surveys  

(2002 or 2006) 

First follow-up (2010) Second follow-up 

(2014) 

Stable non-drinkersa Non-drinker Non-drinker Non-drinker 

Stable moderate drinkersa Moderate Moderate Moderate 

Stable heavy drinkersa Heavy  Heavy Heavy 

Unstable moderate 

drinkersb 

Moderate Moderate Heavy 

 Moderate Heavy or non-drinker Moderate 

 Heavy or non-drinker Moderate Moderate 

Unstable heavy drinkersb Heavy Heavy Moderate 

 Heavy Moderate or non-drinker Heavy 

 Moderate or non-drinker Heavy Heavy 

Unstable non-drinkers Non-drinker Non-drinker Moderate or heavy 

Former drinkers Non-drinker Moderate or heavy Non-drinker 

 Moderate or heavy Non-drinker Non-drinker 

 Moderate or heavy Moderate or heavy Non-drinker 

Mixed-type drinkersd Non-drinker Moderate Heavy 

 Non-drinker Heavy Moderate 

 Moderate Non-drinker Heavy 

 Heavy Non-drinker Moderate 
aStable non-drinkers, stable moderate drinkers, and stable heavy drinkers include those who 

reported the corresponding alcohol consumption level at all three measurement points.  

b Unstable non-drinkers, unstable moderate drinkers, and unstable heavy drinkers include 

those, who reported the corresponding alcohol consumption level at two out of three 

measurement points. 

c Former drinkers include those who reported non-drinking at the last measurement point and 

any drinking during the prior measurements.  

d Mixed-type drinkers include any other types of trajectories  
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Supplementary table 4. Characteristics of the study participants according to the Stockholm 

Public Health Cohort waves (2002-2010-2014 and 2006-2010-2014) 

 Sub-cohort  

2002-2010-2014 

Sub-cohort  

2006-2010-2014 

P-values 

N (%) N (%)  

N of participants 13,898 (100) 16,330 (100)  

Alcohol trajectories 

  Stable non-drinkers 900 (6.5) 1071 (6.6) <0.001 

  Unstable non-drinkers 283 (2.0) 276 (1.7) 

  Former drinkers 1359 (9.8) 1512 (9.3) 

  Stable moderate drinkers 8198 (59.0) 10,121 (62.0) 

  Unstable moderate drinkers 1972 (14.2) 1985 (12.2) 

  Stable heavy drinkers 445 (3.2) 535 (3.3) 

  Unstable heavy drinkers  689 (5.0) 799 (4.9) 

  Other, mixed trajectories 52 (0.4) 31 (0.2) 

Gender 

  Women 7970 (57.4) 9281 (56.8) 0.370 

  Men 5928 (42.7) 7049 (43.2) 

Age groups  

  <30 1913 (13.8) 1799 (11.0) <0.001 

  ≥30 and <50 5571 (40.1) 6135 (37.6) 

  ≥50 6414 (46.2) 8396 (51.4) 

Country of birth    

  Sweden  12,033 (87.0) 14,205 (87.0) 0.973 

  Not Sweden 1798 (13.0) 2215 (13.0) 

Employment status 

  Employment 9823 (72.2) 11,202 (83.9) <0.001 

  Unemployed 399 (2.9) 749 (5.6) 

  Others 2053 (24.9) 714 (9.8) 

Socioeconomic position 

  Higher non-manual 2089 (15.7) 1929 (12.7) <0.001 

  Intermediate non manual 1196 (9.0) 1588 (10.4) 

  Lower non-manual 2040 (15.3) 2311 (15.2) 

  Skilled manual 3808 (28.5) 4248 (28.0) 

  Unskilled manual 3223 (24.1) 3718 (24.5) 

  Self-employed 991 (7.4) 1403 (9.2) 

Marital status 

  Married / cohabiting 7276 (52.4) 8671 (53.1) 0.192 

  Single/divorced/widowed 6622 (47.6) 7657 (46.9) 

Tobacco use 

  Daily user 10,909 (78.6) 13,106 (80.3) <0.001 

  Non-daily user 2975 (21.4) 3218 (19.7) 

Physical activity 

  Active 11,748 (85.7) 13,396 (82.7) <0.001 

  Inactive 1953 (14.3) 2804 (17.3) 

Fruit consumption 

  High 8771 (63.7) 11,693 (71.9) <0.001 

  Low 4998 (36.3) 4569 (28.1) 
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Longstanding illnesses 

  Yes 3747 (27.6) 4868 (30.3) <0.001 

  No 10,003 (72.5) 11,220 (69.7) 
The means of continuous variables were compared using two-sample t-tests or Wilcoxon signed-

ranked tests. Proportions were compared by the Chi-square test.   
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Supplementary table 5. Associations between self-rated health and psychological distress at 

baseline and alcohol consumption trajectories 

 OR (95% CI) 

 Poor-self rated health Psychological distress 

Stable moderate drinkers Reference Reference 

Unstable moderate drinkers 1.42 (1.15-1.77) 1.07 (0.96-1.19) 

Former drinkers 1.90 (1.54-2.36) 1.08 (0.95-1.22) 

Stable abstainers 2.22 (1.76-2.79) 1.05 (0.90-1.23) 

Unstable abstainers 2.99 (2.11-4.24) 1.29 (1.00-1.67) 

Stable heavy drinkers 1.71 (1.18-2.79) 1.09 (0.89-1.34) 

Unstable heavy drinkers 1.73 (1.27-2.35) 1.22 (1.04-1.44) 

Mixed trajectory group 2.14 (0.83-5.48) 0.84 (0.42-1.70) 

Note: the analyses were adjusted for age, gender, marital status, country of birth, current main 

activity, socioeconomic position, tobacco use, physical activity, fruit consumption and 

longstanding illness at baseline. Logistic regression was used to analyze the association 

between self-rated health and psychological distress at baseline and alcohol consumption 

trajectories. Self-rated health was dichotomized as “(very) poor” and “(very) good, average”. 
Psychological distress was defined as a score of ≥4 on the General Health Questionnaire-12. 

OR: odds ratio; CI: confidence interval 
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Supplementary table 6. Association between alcohol consumption trajectories and changes 

in self-rated health and mental health between the baseline and the follow-up. 

 Worsening self-

rated health  

(n=6617) 

Improving self-

rated health 

(n=4487) 

Worsening 

mental health 

(n=3910) 

Improving 

mental health 

(n=4189) 

 OR (95% CI) 

Stable moderate drinkers Reference  Reference Reference  Reference 

Unstable moderate 

drinkers  

1.09 (1.00-1.20) 1.08 (0.97-1.19) 1.05 (0.94-1.17) 0.96 (0.84-1.10) 

Stable non-drinkers 1.15 (1.01-1.31) 1.00 (0.86-1.17) 1.03 (0.88-1.21) 0.86 (0.70-1.06) 

Unstable non-drinkers 1.06 (0.84-1.34) 0.99 (0.76-1.30) 1.01 (0.76-1.33) 0.97 (0.69-1.37) 

Former drinkers 1.41 (1.27-1.57) 0.98 (0.86-1.12) 1.34 (1.19-1.52) 1.17 (1.00-1.38) 

Stable heavy drinkers 1.34 (1.16-1.59) 1.00 (0.81-1.22) 1.33 (1.10-1.62) 1.24 (0.97-1.58) 

Unstable heavy drinkers 1.21 (1.06-1.38) 0.81 (0.68-0.97) 1.03 (0.87-1.22) 1.03 (0.84-1.27) 

 Note: Mental health (psychological distress) was measured by the General Health 

Questionnaire12. Change in psychological distress was defined as at least ±2 points difference 

in the GHQ scale. Change in self-rated health was defined as ±1 point different in self-rated 

health between the baseline and the end of follow-up. All analyses were adjusted for the 

baseline outcome value, age, gender, marital status, country of birth, current main activity, 

socioeconomic position, tobacco use, physical activity, fruit consumption and longstanding 

illness. Reference categories of the outcomes was no change between the baseline and follow-

up (reported by n=13,765 participants for self-rated health and n=16,366 participants for 

psychological distress). Multinomial logistic regression was used for statistical analysis.  

OR, odds ratio; CI, confidence intervals 
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Supplementary table 7. Association between alcohol consumption trajectories and poor self-

rated health and psychological distress, stratified by sub-cohorts 

 OR (95% CI) OR (95% CI) P for interaction 

 Sub-cohort  

2002-2010-2014 

(n=13,846) 

Sub-cohort  

2006-2010-2014 

(n=16,299) 

 

 Poor self-rated health 

Stable moderate drinkers Reference Reference  

Unstable moderate drinkers  1.16 (0.87-1.54) 1.80 (1.31-2.48) 0.035 

Stable non-drinkers 2.42 (1.80-3.25) 2.09 (1.41-3.10) 0.598 

Unstable non-drinkers 1.59 (0.93-2.72) 3.31 (1.83-6.01) 0.058 

Former drinkers 2.65 (2.07-3.39) 2.91 (2.12-4.01) 0.668 

Stable heavy drinkers 1.70 (1.08-2.68) 2.57 (1.6- 4.14) 0.248 

Unstable heavy drinkers 1.21 (0.79-1.85) 1.92 (1.22-3.03) 0.150 

 Psychological distress 

Stable moderate drinkers Reference Reference  

Unstable moderate drinkers  0.98 (0.84-1.15) 1.20 (1.03-1.41) 0.074 

Stable non-drinkers 1.01 (0.69-1.50) 0.91 (0.72-1.16) 0.204 

Unstable non-drinkers 1.10 (0.89-1.38) 0.79 (0.51-1.22) 0.378 

Former drinkers 1.25 (1.05-1.49) 1.20 (1.00-1.45) 0.735 

Stable heavy drinkers 1.16 (0.86-1.56) 1.27 (0.95-1.69) 0.885 

Unstable heavy drinkers 1.03 (0.80-1.32) 1.12 (0.88-1.44) 0.780 

Note: Psychological distress was measured by the General Health Questionnaire-12. All 

analyses were adjusted for age, gender, marital status, country of birth, current main activity, 

socioeconomic position, tobacco use, physical activity, fruit consumption and longstanding 

illness. Logistic regression was used to analyze the association between alcohol consumption 

trajectories and poor self-rated health and psychological distress in 20014. Self-rated health 

was dichotomized as “(very) poor” and “(very) good, average”. Psychological distress was 

defined as a score of ≥4 on the General Health Questionnaire-12.   

OR, odds ratio; CI, confidence intervals 
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Supplementary table 8. Association between alcohol consumption trajectories and poor self-

rated health and psychological distress, stratified by age at baseline 

 OR (95% CI) OR (95% CI) P for 

interaction 

Age at baseline ≤ 50 
years 

(n=15,418) 

Age at baseline > 

50 years 

(n=14,810) 

 

 Poor self-rated health 

Stable moderate 

drinkers 

Reference Reference  

Unstable moderate 

drinkers  

1.34 (1.00-1.79) 1.50 (1.10-2.05) 0.464 

Stable non-drinkers 2.19 (1.53-3.12) 2.50 (1.82-3.42) 0.210 

Unstable non-drinkers 2.75 (1.62-4.67) 1.61 (0.88-2.94) 0.965 

Former drinkers 2.37 (1.77-3.17) 3.16 (2.42-4.12) 0.264 

Stable heavy drinkers 2.28 (1.45-3.58) 1.82 (1.12-2.96) 0.240 

Unstable heavy drinkers 1.17 (0.72-1.91) 1.77 (1.18-2.66) 0.611 

 Psychological distress 

Stable moderate 

drinkers 

Reference Reference  

Unstable moderate 

drinkers  

1.10 (0.97-1.25) 1.16 (0.94-1.43) 0.214 

Stable non-drinkers 0.88 (0.71-1.09) 1.29 (0.99-1.67) 0.088 

Unstable non-drinkers 0.74 (0.51-1.09) 1.21 (0.77-1.91) 0.300 

Former drinkers 1.14 (0.97-1.34) 1.57 (1.27-1.94) 0.330 

Stable heavy drinkers 1.32 (1.02-1.70) 1.09 (0.76-1.57) 0.810 

Unstable heavy drinkers 1.11 (0.89-1.38) 1.12 (0.84-1.51) 0.836 

Note: Psychological distress was measured by the General Health Questionnaire-12. All 

analyses were adjusted for gender, marital status, country of birth, current main activity, 

socioeconomic position, tobacco use, physical activity, fruit consumption and longstanding 

illness. Logistic regression was used to analyze the association between alcohol consumption 

trajectories and poor self-rated health and psychological distress. Self-rated health was 

dichotomized as “(very) poor” and “(very) good, average”. Psychological distress was defined 

as a score of ≥4 on the general health questionnaire 12.   

OR, odds ratio; CI, confidence intervals 
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Supplementary table 9. Association between alcohol consumption trajectories and poor self-

rated health and psychological distress, stratified by having longstanding illnesses at baseline 

 OR (95% CI) OR (95% CI) P for interaction 

No longstanding 

illness 

(n=17,812) 

Longstanding 

illness at baseline 

(n=6769) 

 

 Poor self-rated health 

Stable moderate 

drinkers 

Reference Reference  

Unstable moderate 

drinkers  

1.48 (1.08-2.01) 1.32 (0.99-1.76) 0.319 

Stable non-drinkers 2.08 (1.4-3.1) 2.44 (1.82-3.27) 0.967 

Unstable non-drinkers 2.05 (1.05-4.00) 2.18 (1.33-3.55) 0.767 

Former drinkers 2.83 (2.1-3.8) 2.69 (2.08-3.48) 0.342 

Stable heavy drinkers 1.82 (1.10-3.02) 2.18 (1.42-3.36) 0.790 

Unstable heavy 

drinkers 

1.55 (0.99-2.42) 1.39 (0.91-2.13) 0.441 

 Psychological distress 

Stable moderate 

drinkers 

Reference Reference  

Unstable moderate 

drinkers  

1.03 (0.89-1.18) 1.22 (1.01-1.48) 0.158 

Stable non-drinkers 0.85 (0.68-1.07) 1.27 (1.00-1.62) 0.018 

Unstable non-drinkers 0.71 (0.47-1.08) 1.19 (0.79-1.81) 0.089 

Former drinkers 1.06 (0.91-1.26) 1.56 (1.28-1.91) 0.004 

Stable heavy drinkers 1.09 (0.84-1.41) 1.47 (1.05-2.07) 0.137 

Unstable heavy 

drinkers 

0.71 (0.47-1.08) 1.13 (0.84-1.53) 0.663 

Note: Psychological distress was measured by the General Health Questionnaire 12. All 

analyses were adjusted for age, gender, marital status, country of birth, current main activity, 

socioeconomic position, tobacco use, physical activity and fruit consumption. Logistic 

regression was used to analyze the association between alcohol consumption trajectories and 

poor self-rated health and psychological distress. Self-rated health was dichotomized as 

“(very)poor” and “(very) good, average”. Psychological distress was defined as a score of ≥4 

on the general health questionnaire 12.   

OR, odds ratio; CI, confidence intervals 
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Supplementary table 10. Association between alcohol consumption trajectories and self-

rated health (categorical variable) 

 Self-rated health OR (95% CI) 

Alcohol consumption 

trajectories 

Very good/Good Average Poor/Very poor 

Stable moderate drinkers Reference Reference Reference 

Unstable moderate drinkers Reference 1.08 (0.98-1.20) 1.42 (1.14-1.76) 

Former drinkers Reference 1.56 (1.40-1.75) 3.29 (2.69-4.03) 

Stable abstainers Reference 1.39 (1.21-1.60) 2.52 (1.98-3.21) 

Unstable abstainers Reference 1.28 (1.00-1.64) 2.33 (1.54-3.53) 

Stable heavy drinkers Reference 1.44 (1.21-1.71) 2.33 (1.67-3.25) 

Unstable heavy drinkers Reference 1.35 (1.17-1.57) 1.67 (1.22-2.29) 

Mixed trajectory group Reference 1.42 (0.77-2.61) 4.15 (1.73-9.91) 

Note: All analyses were adjusted for age, gender, marital status, country of birth, current main 

activity, socioeconomic position, tobacco use, physical activity, fruit consumption and 

longstanding illness. Multinomial logistic regression was used to assess the association 

between alcohol consumption trajectories and self-rated health in 2014.  

OR: odds ratio; CI: confidence interval 
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Appendix: 

Alcohol-use related questions in the Stockholm Public Health Surveys in 2002, 2006, 2010 

and 2014: 

1. Have you during the last 12 months ever consumed at least one glass of spirit, strong 

wine, light wine, strong beer or normal beer? 

2. How your alcohol consumption looks like in a normal week? (it can varies during the 

year, try to give an average.)  

Participants had to give the type of alcoholic beverages, i.e., spirit, stark wine, normal 

wine, strong beer and folk-beer consumption in centiliters. They got guide for the 

standard volume in cl for different type of alcoholic beverages.  
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