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Crude associations between the repeated observations of the outcome variable

Table S1. Matrix of the crude associations (odds-ratios) between repeated observations of the outcome variable (eating vegetables daily), available cases (pairwise deletion) in the GAZEL cohort, France 1989-2009.
	Year
	Men

	
	1990
	
	1998
	
	2004
	
	2009

	
	OR
	CI
	
	OR
	CI
	
	OR
	CI
	
	OR
	CI

	1990
	1
	
	
	
	
	
	
	
	
	
	

	1998
	2.76
	2.45, 3.10
	
	1
	
	
	
	
	
	
	

	2004
	2.2
	1.97, 2.45
	
	4.83
	4.33, 5.38
	
	1
	
	
	
	

	2009
	2.32
	2.08, 2.59
	
	4.07
	3.65, 4.54
	
	5.16
	4.68, 5.69
	
	1
	


	Year
	Women

	
	1990
	
	1998
	
	2004
	
	2009

	
	OR
	CI
	
	OR
	CI
	
	OR
	CI
	
	OR
	CI

	1990
	1
	
	
	
	
	
	
	
	
	
	

	1998
	3
	2.45, 3.69
	
	1
	
	
	
	
	
	
	

	2004
	2.42
	1.98, 2.97
	
	3.74
	3.03, 4.62
	
	1
	
	
	
	

	2009
	2.78
	2.25, 3.44
	
	3.78
	3.04, 4.70
	
	5.63
	4.60, 6.89
	
	1
	


Unadjusted odds-ratios based on available cases (pairwise deletion) and 95% CI. 

Multiple imputation of the missing data

When missing data are not “missing completely at random”, GEE may yeald biased estimates. In our survey, each year 13% (in 1990) to 26% of the subjects did not return their mail questionnaire, leading to missing data on vegetable consumption, spouse’s status, diet and place of lunch.
Not returning the questionnaire was the main cause for non-response to the vegetable item (only 2% of the returned questionnaires had non-response to the vegetable item in the FFQs). In this study not returning the questionnaire is known to be linked with gender, age, occupational status and retirement, as well as with unhealthy lifestyle such as smoking and alcohol drinking (25). These variables had very good response rates because they were collected at inclusion in 1989 or from the company records (occupational status, retirement, age). They are also known predictors of vegetable consumption (3, 10-12). The imputation model was therefore designed so as to reduce biais linked to these variables. We included the following baseline characteristics : smoking status (as an indicator of lifestyle), health, marital status, occupational status at age 35 when not relevant and educational level. 

We imputed the missing data using multiple imputations with chained equations (26, 27). We imputed separately for men and women. In order to account for the repeated nature of the data, we imputed vegetable consumption, spouse status, place of lunch, prescribed diet in 1990, 1998, 2004 and 2009 using information from the preceding and following FFQs. dieting Education level (323 missing values) was also imputed. Birth cohort, retirement status (with interaction with place of lunch and age), age (piecewise, with interaction with retirement status) and age at retirement (lower than 55, 55, higher than 55) had no missing values and were also used for imputation. We ensured that the models of interest were nested in the imputation model for vegetable consumption, including the interactions (retirement * lunch place).

Since the effect of age was of crucial interest we were very cautious in imputing its effect on the outcome variable. In a first step, we built an imputation model with a dummy for each year to pass before (passed since) retirement (results not shown). We used the imputed data in order to fit the best model for the age effect. The piecewise model with two knots accomodated the best the time trends in men and women. We then imputed again with this specification before running the model of interest as presented in the paper. 

We generated 50 imputed files using Stata 12 mi impute chained  command. 
Table S2. Imputation models for the variables of interest in GAZEL cohort, France 1989-2009.
	Variable
	Model
	Time-varying predictive variables  from questionnaires
	Predictive variables from questionnaires at inclusion
	Predictive variables from company records

	Vegetables_Ta,b
	Logit
	Vegetables other years than T, diet_T spouse_T, place of lunch before retirement, lunchplace*retirement status_T
	suboptimal healthc, smoking status, spouse’s social statusd 
	Retirement status_T,

education, age at retirement, age_Te birth cohort,

	Diet_T
	Logit
	Diet other years than T, vegetables_T
	suboptimal health, smoking status, 
	Education, age at retirement, age_Te birth cohort

	Lunch place before retirement
	Logit
	Vegetables all years, place of lunch 1990, has a spouse all years
	suboptimal health, smoking status, spouse's occupational status at baseline
	Education, age at retirement, occupational status at age 35, birth cohort

	Education
	Ordered logit
	Vegetables all years, diet all years
	spouse's occupational status, suboptimal health, spouse's status all years
	Occupational status at age 35,  age at retirement,

	Spouse's status_T
	Multino-mial logit 
	Vegetables all years, spouse's status other years than T, place of lunch before retirement
	spouse's occupational status, suboptimal health, spouse's status all years
	Retirement statusT,

occupational status at age 35,  age at retirement


a T : year of measurement. Takes values 1990, 1998, 2004, 2009.
b  Vegetables: binary variable (1= consumes vegetables daily).
c Suboptimal health : self-rated health <6 on a scale ranging from 1 to 9, 9 being very healthy.
d Spouse’s social status for men only. This variable was not relevant for women.
e Age coded piecewise with knots at ages 50 and 61.
Imputations were stratified by sex.
Robustness check: excluding year 1990
In 1990 the FFQ included the item green vegetables (légumes verts). In 1998 the item was changed to cooked vegetables (légumes cuits). Running the model after excluding year 1990 results in a loss of information (only 3 observations per subject) but allws to test whether this change in wording affects the results.
Table S3. Odds-ratios of eating vegetables everyday after excluding year 1990, multiply imputed data, GAZEL cohort, France 1989-2009.
	
	Men
	
	Women

	
	OR
	CI
	
	OR
	CI

	Age: slope 50- 61 y
	1.06
	1.05, 1.07
	
	1.07
	1.05, 1.10

	Age: slope after 61 y
	1.03
	1.02, 1.05
	
	1.04
	1.01, 1.06

	Works & lunches home 
(ref : works and lunches out)
	1.29
	1.14, 1.46
	
	1.15
	0.94, 1.42

	Retired & lunched out
	1.29
	1.15, 1.45
	
	1.2
	0.99, 1.45

	Retired & lunched home
	1.36
	1.20, 1.54
	
	1.2
	0.95, 1.52

	Diet prescribed by a doctor
	1.28
	1.16, 1.42
	
	1.67
	1.36, 2.05

	Born 1944-48 (ref: 1939-43)
	1.12
	1.04, 1.20
	
	1.29
	1.12, 1.49

	Education medium (ref: low)
	1.16
	1.06, 1.28
	
	1.1
	0.95, 1.28

	Education high
	1.18
	1.07, 1.31
	
	1.45
	1.19, 1.76

	Spouse works (ref: no spouse)
	1.39
	1.24, 1.57
	
	1.11
	0.94, 1.32

	Spouse inactive
	1.68
	1.51, 1.88
	
	1.3
	1.13, 1.51

	Observations
	38826
	
	8217

	Subjects
	12942
	
	2739


