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Fig. S1  Flowchart of menuCH study population. Of the target sample of 4,627,878 Swiss residents a gross sample of 13,606 

individuals were invited to participate in the menuCH study. 5496 individuals were successfully contacted, and 2086 

individuals agreed to participate in the first 24-hour dietary recall (24HDR). Out of these 2086 participants, 2057 

participants completed both 24HDR and were therefore used for the analyses. By applying the weighting strategy in the 

analyses, these 2057 participants represented the initial target sample of 4,627,878 Swiss residents [1] 
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Table S1 Alcohol consumption groups based on amount and context (during or outside 

mealtime) of consumption 

Group name Descriptiona 

Abstainer 

 

Safe_no 

 

Safe_during 

 

Safe_outside 

 

Heavy_during 

 

Heavy_outside 

Participants reporting alcohol avoidance in questionnaire and not 

consuming alcohol in both 24HDR.  

Participants reporting no alcohol avoidance in questionnaire and not 

consuming alcohol in both 24HDR.  

Participants consuming not more than recommended by the EKAL and 

consuming ≥ 50% during mealtime. 

Participants consuming not more than recommended by the EKAL and 

consuming > 50% outside mealtime. 

Participants consuming more than recommended by the EKAL and 

consuming ≥ 50% during mealtime. 

Participants consuming more than recommended by the EKAL and 

consuming > 50% outside mealtime.  

EKAL = Swiss federal commission for alcohol issues; 24HDR = 24-hour dietary recall 

a Participants not consuming alcoholic beverages in the 24HDR were categorized as ‘abstainer’ if reporting alcohol 

avoidance, and as ‘safe-no’ if not. Participants consuming alcoholic beverages in the 24HDR were categorized based on 

whether the participants consumed more alcohol during or outside mealtime (‘during’ and ‘outside’, respectively) and on 

whether their consumption was below or above the maximum daily recommendations (‘safe’ and ‘heavy’, respectively) [2, 

3]
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Fig. S2 menuCH study participants’ amount of pure alcohol consumed per day stratified by sex (unweighted data, n = 1865, 

excluding abstainers). The maximal daily recommendations proposed by the EKAL [2] are displayed as dashed lines (in red 

for men and in blue for women) 
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Fig. S3 menuCH study participants’ amount of pure alcohol consumed per day stratified by context of drinking (A: during 

mealtime; B: outside mealtime) and sex (unweighted data, n = 1865, excluding abstainers) 
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Fig. S4 Visualization of local Moran’s I for all-cancer mortality using a local indicators of spatial autocorrelation (LISA) cluster 

map at the district level (n = 75). ‘High-High’ represents districts which had a higher residual mean than the overall residual 

mean and a lagged value which was also higher than the overall mean lagged value. ‘Low-Low’ indicates districts for which 

both values were lower than the corresponding average value. ‘High-Low’ represents districts which had a higher residual 

mean than the overall mean and a lagged value which was lower than the overall mean lagged value and ‘Low-High’ 

represents districts for which the opposite was the case. Districts with a non-significant local Moran’s I estimate are colored 

in gray. Districts which were not part of the menuCH study are colored in white. A significance level of 0.05 was applied 
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Fig. S5 Standardized mortality ratios (SMR) at the district level (unweighted data, number of districts = 143). The SMR were 

standardized for sex, age, and year of death. The SMR were calculated using an indirect method with the Swiss population 

as reference population. Prostate cancer SMR (A) were calculated only for men. For all other causes of death (B, C, D), the 

data of both sexes were included to calculate the SMR 
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Table S2 Association of alcohol consumption with sex-, age-, and district-specific mortality 

rate (n = 2057) (rate ratios and 95% confidence intervals) 

 Eight specific cancer sites 

combined in one groupa 

 

RR 95% CI  

Alcohol consumption groupb,c  

   Abstainer 1.11* 1.03, 1.21  

   Safe_no (ref.) 1.00   

   Safe_during 1.08* 1.01, 1.14  

   Safe_outside 1.06 0.95, 1.19  

   Heavy_during 1.08* 1.02, 1.14  

   Heavy_outside 1.01 0.90, 1.13  

RR = rate ratio; CI = confidence interval 

a Eight specific cancer sites were combined in one group, as there is evidence for a carcinogenic effect of alcoholic 

beverages for these organs [4, 5]. The following cancer types were considered (encoded using the 10th revision of the 

international classification of diseases (ICD-10) [6]): colorectal cancer (ICD-10: C18-C21), liver cancer (ICD-10: C22),  UADT 

cancer (all organs and tissues of the respiratory tract, upper part of the digestive tract, and the upper esophagus (ICD-10: 

C00-C15 and C32), but excluding the stomach),  breast cancer (ICD-10: C50), prostate cancer (ICD-10: C61), pancreatic 

cancer (ICD-10: C25), urinary tract cancer (ICD-10: C67-C68), stomach cancer (ICD-10: C16) [7, 8] 

b The menuCH participants’ data were weighted according to the weighting strategy [9] for sex, age, marital status, major 

living region in Switzerland, nationality, household size, weekday, and season of the recall day. The negative binomial 

regression model included data of both sexes and was further adjusted for sex, age, smoking category, physical activity, 

BMI group, education level, and alternate health eating index 

c Participants not consuming alcoholic beverages in the 24HDR were categorized as ‘abstainer’ if reporting alcohol 

avoidance, and as ‘safe-no’ if not. Participants consuming alcoholic beverages in the 24HDR were categorized based on 

whether the participants consumed more alcohol during or outside mealtime (‘during’ and ‘outside’, respectively) and on 

whether their consumption was below or above the maximum daily recommendations (‘safe’ and ‘heavy’, respectively) [2, 

3] 
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* Statistical significance (significance level 𝛼	= 0.05)  
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