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Socioeconomic Differences in Fruit and Vegetable Consumption among Middle-Aged French Adults: Adherence to the 5 A Day Recommendation

Background Numerous studies support the protective effect of high fruit and vegetable consumption on chronic disease risk, mainly against cancer and cardiovascular diseases. The increase of fruit and vegetable intake has become a public health priority in many countries. Objective The aim of the study was to investigate the relationships of socioeconomic, demographic, and behavioral factors with both quantity and variety of fruit and vegetable consumption. Design/subjects Fruit and vegetable intake was assessed using repeated 24-hour dietary records collected during a 2-year period from 4,282 French subjects (2,373 men and 1,909 women), aged 45 to 62 years, who participated in a large prospective study. Statistical analysis Both education level and occupation categories were used as socioeconomic indicators. Logistic regression models were applied to assess factors related to meeting the 5 A Day fruit and vegetable recommendation. Covariance analyses were performed to compare the fruit and vegetable variety scores and the contributions of fruit and vegetables to the total daily diet cost across socioeconomic indicators within each sex.

Results

Meeting the 5 A Day recommendation was more likely in subjects aged 50 years and older, higher education levels, nonsmokers, moderate alcohol drinkers and in women engaging in regular physical activity. The odds ratio (95% confidence interval) for the lower vs higher education level was 0.70 (0.54 to 0.92) in men and 0.65 (0.48 to 0.85) in women. No significant difference was observed between occupation categories. A positive relationship between vegetable variety and education level was found in both sexes. Fruit variety was positively associated with both education and occupation categories, but only in men. The contribution of fruits to the total daily diet cost increased with occupation (PϽ0.02) and education (PϽ0.0001) in men, but decreased with occupation in women (PϽ0.05). Conclusions Although cost constraints may explain the lower fruit and vegetable intake in lower socioeconomic groups, the relative influence of budgetary resources, nutrition knowledge, and social and environmental barriers in socioeconomic disparities need further investigation.

H

igh consumption of fruits and vegetables has been suggested to be associated with a lower mortality risk [START_REF] Agudo | Fruit and vegetable intakes, dietary antioxidant nutrients, and total mortality in Spanish adults: Findings from the Spanish cohort of the European Prospective Investigation into Cancer and Nutrition (EPIC-Spain)[END_REF] and a reduced incidence of many chronic diseases such as cardiovascular disease [START_REF] Dauchet | Fruit and vegetable consumption and risk of coronary heart disease: A meta-analysis of cohort studies[END_REF], stroke [START_REF] He | Fruit and vegetable consumption and stroke: Meta-analysis of cohort studies[END_REF], and certain cancers (4). A recent report of the World Health Organization stated that there is convincing evidence that fruit and vegetable consumption also decreases risk of diabetes and obesity [START_REF]Diet, Nutrition, and the Prevention of Chronic Diseases[END_REF]. The report recommended a minimum intake of 400 g fruits and vegetables per day.

Increasing fruit and vegetable intake by the general population has become a public health priority in many countries (4-6), with government agencies around the world asserting that everyone should eat at least five servings of fruit and vegetables daily (ie, Ն400 g/day) [START_REF]Diet, Nutrition, and the Prevention of Chronic Diseases[END_REF]. The Healthy People 2010 health objectives in the United States include increasing to 75% the number of people who eat at least two daily servings of fruit and increasing to 50% the number of those who eat at least three daily servings of vegetables. In France, fruit and vegetables are targeted by one of the nine nutrition priority goals specified in the Programme National Nutrition Santé for the 2001-2010 period. More precisely, the objective is to reduce the frequency of low consumers (Ͻ3.5 servings per day [START_REF] Beer-Borst | Dietary patterns in six european populations: Results from EURALIM, a collaborative European data harmonization and information campaign[END_REF]) by 25%. As in several other countries, a national campaign has been launched to promote the consumption of at least five servings of fruits and vegetables per day.

Identifying the correlates of fruit and vegetable consumption is a first step that may help health policy makers target at-risk populations and guide the development of specific actions to improve fruit and vegetable intake by low consumers. According to previous studies, socioeconomic factors like occupation categories and education level are important determinants of low fruit and vegetable intake [START_REF] Irala-Estevez | A systematic review of socio-economic differences in food habits in Europe: Consumption of fruit and vegetables[END_REF][START_REF] Kamphuis | Environmental determinants of fruit and vegetable consumption among adults: A systematic review[END_REF]. Compared to the United States and other European countries [START_REF] Irala-Estevez | A systematic review of socio-economic differences in food habits in Europe: Consumption of fruit and vegetables[END_REF][START_REF] Kamphuis | Environmental determinants of fruit and vegetable consumption among adults: A systematic review[END_REF][START_REF] Roos | Disparities in vegetable and fruit consumption: European cases from the north to the south[END_REF], there are few data regarding the consumption of fruit and vegetables and its relation with socioeconomic status in France.

The aim of this study was to investigate relationships of socioeconomic, demographic, and behavior factors with both quantity and variety of fruit and vegetable consumption in a sample of middle-aged French subjects. This study also quantified the contribution of fruit and vegetables to total diet cost according to socioeconomic status. The hypothesis was that due to budgetary constraints people with low education and from low occupation categories have lower fruit and vegetables intake in terms of both consumed quantity and variety.

MATERIALS AND METHODS Study Population

This study was conducted using data from the SUpplémentation en VItamines Minéraux et AntioXydants (SU.VI.MAX) cohort, a large sample of middle-aged adults living all over French territory. The design, methods, and rationale of the SU.VI.MAX study have been described elsewhere [START_REF] Hercberg | A primary prevention trial using nutritional doses of antioxidant vitamins and minerals in cardiovascular diseases and cancers in a general population: The SU.VI.MAX study-Design, methods, and participant characteristics. SUpplementation en VItamines et Mineraux AntioXydants[END_REF]. The SU.VI.MAX study was initially designed as a randomized, double blind, placebocontrolled, primary prevention trial to test the efficacy of daily supplementation with antioxidant vitamins and minerals at nutritional doses in reducing the incidence of ischemic heart disease and cancers. A total of 13,017 subjects (5,141 men aged 45 to 62 years; 7,876 women aged 35 to 62 years) were included in 1994-1995 for a planned follow-up of 8 years. The SU.VI.MAX study was approved by the Ethical Committee for Studies with Human Subjects at the Paris-Cochin Hospital (CCPPRB No. 706) and the Commission Nationale Informatique et Liberté (CNIL No. 334641).

For our analyses, the only subjects included were those aged 45 to 62 years who completed at least six 24-hour dietary records during the first 2 years of follow-up and with available data for all sociodemographic and behavioral characteristics. Furthermore, to take into account seasonal variations in fruit and vegetable consumption [START_REF] Capita | Differences in reported winter and summer dietary intakes in young adults in Spain[END_REF], the study sample was restricted to subjects having at least two 24-hour dietary records in the autumn-winter period (November to April) and at least two 24-hour dietary records in the spring-summer period (May to October).

Dietary Assessment

Dietary data were collected using the Minitel Telematic Network. The Minitel is a small terminal that was widely used as an adjunct to the telephone in France at the beginning of the SU.VI.MAX study. Participants were invited to transmit dietary data every 2 months. At enrollment, they received a scheduled calendar of 24-hour dietary data recording and a tiny central processing unit specifically developed for the study containing specialized software that allowed subjects to fill out the computerized dietary record off-line and to transmit data during brief telephone connections. The 24-hour records were distributed randomly for 2 weekend days and 4 weekdays per year, so that each day of the week was covered in all seasons for the mean intake of each participant. Diet has been shown to be very stable across the years in this cohort so diet measured over the first 2 years was considered to be representative of usual diet. Subjects were assisted by the conversational features of the software and an instruction guide for codification of foods, including photographs to facilitate estimation of portion size. This manual includes photographs of more than 250 foods (corresponding to 1,000 generic foods) represented in three different portion sizes. Along with the two intermediate and two extreme quantities, there are seven choices of amounts. Edible portions corresponding to each food were previously validated in a pilot study [START_REF] Moullec | Validation du manuel-photos utilisé pour l'enquête alimentaire de l'étude SU.VI.MAX {Validation of photographic document used to estimate the amounts of foods eaten by subjects in the SU.VI.MAX study[END_REF].

The nutritional values of the diet were estimated using a recently published French food composition table [START_REF] Hercberg | Table de composition des aliments SU.VI.MAX [French food composition databank from the SU.VI.MAX study[END_REF]. This database was completed by the unit cost of each food, based on the mean retail prices in France in 1997, obtained from marketing research, from the French National Institute of Statistics and Economic Studies, and from supermarket Web sites. To account for potential seasonal and weekly variations, all values reported here are based on the average dietary intakes of each subject including beverages.

The fruit and vegetable group includes fruits, vegetables, 100% fruit or vegetable juices, and mixed foods whose ingredients contain fruits or vegetables. To comply with French guidelines, dried fruits, potatoes, and legumes were not included in the fruit and vegetable group [START_REF] Hercberg | The French National Nutrition and Health Program: 2001-2006-2010[END_REF]. French recipes validated by food and nutrition professionals were used to assess the amounts consumed from mixed foods. To assess the compliance with fruit and vegetable recommendations (at least five servings per day), one serving was defined as 80 g fruit and vegetable (ie, a common portion size described in the literature) [START_REF] Williams | Healthy eating: Clarifying advice about fruit and vegetables[END_REF][START_REF]for Cancer Research. Food, Nutrition, Physical Activity, and the Prevention of Cancer: A Global Perspective[END_REF]. Furthermore, fruit and vegetable were classified using the International Agency for Research on Cancer classification (4) adapted to French dietary habits (see the Figure ). Methodology used to calculate fruit or vegetable variety scores was similar to those described by Giskes and colleagues [START_REF] Giskes | Socio-economic differences in fruit and vegetable consumption among Australian adolescents and adults[END_REF]. Separate scores were calculated for fruits and vegetables. Variety was measured as the number of different types of fruits/vegetables consumed. Each type of fruits/vegetables consumed was given a score of 1. Mixed dishes were given a score of 2 when the recipe contained at least two types of fruits/ vegetables.

Assessment of Sociodemographic and Behavior Characteristics

At enrollment subjects were asked to fill in a questionnaire to provide sociodemographic and lifestyle information. Level of education was coded in three categories: elementary school, secondary school (junior and high school), university, or equivalent. Occupation categories were used as proxy for income ranges because direct measure of material resources was not available. In France, subjects are generally unwilling to provide their income. The official French classification [START_REF]Les nomenclatures des professions et catégories socioprofessionnelles[END_REF] was used to classify subjects into four occupation categories according to their self-reported occupation or last occupation if they were retired or unemployed. The incomes of these different occupation categories are generally quite close for intermediate professions, employees, farmers, and manual workers and higher for managerial staff.

The location of residence was classified in two categories (urban/rural) according to the definition of the French National Institute of Statistics and Economics Studies, which is based on both population density and economic activity of the area corresponding to each subject's zip code [START_REF] Jeannic | Pôles urbains et périurbanisation, le zonage en aires urbaines [Urban and peri-urban zoning[END_REF]. Smoking status was categorized as current, former, or never. Overall level of habitual physical activity was assessed using the following questions: "Do you get regular physical activity (transportation, work, and leisure combined): yes/no? If yes, is it equivalent to at least 1 hour of walking per day?" Responses were coded in three categories (irregular, Ͻ1 hour of walking per day, Ն1 hour of walking per day) [START_REF] Czernichow | Indicators of abdominal adiposity in middle-aged participants of the SU.VI. MAX study: Relationships with educational level, smoking status and physical inactivity[END_REF]. Alcohol intake was estimated in grams of alcohol per day, from a short validated semiquantitative dietary questionnaire [START_REF] Lasfargues | Validity of a short self-administered dietary questionnaire compared with a dietetic interview[END_REF].

Statistical Analyses

Data were analyzed by gender to account for differences in dietary behaviors between men and women. All statistical analyses were performed using SAS software (version 8.2, 2001, SAS Institute Inc, Cary, NC). Descriptive results are reported as percentages or meanϮstandard deviation. The Student t test and 2 test were used to compare sexes, as appropriate. Logistic regression models were applied to assess factors related to meeting the recommendation to consume five servings of fruits and vegetables per day. Multivariate models included age, education level, occupation categories, marital status, household location, smoking status, physical activity categories, alcohol consumption, and total daily energy intakes. Adjusted odds ratios and their 95% confidence intervals are reported. Covariance analyses were performed to compare average fruit and vegetable variety scores, expenses to eat fruit and vegetables, and contributions of fruit and vegetables to the total cost of the daily diet, across socioeconomic status (ie, education level and occupation categories) within each sex after adjustment for total energy intake. Global and linear trend tests were performed. Because of skewed distribution of variety score values, comparisons were based on squareroot transformed data. For all analyses, the significance level was set at PϽ0.05.

RESULTS

Table 1 summarizes the general characteristics of the subjects. Mean age was 52.1Ϯ4.7 years in men and 51.1Ϯ4.6 years in women (PϽ0.0001). All sociodemographic and behavior factors significantly differed between sexes. More than 83% of men and women lived in an urban area (PϽ0.35 for sex difference).

Consumption of Fruit and Vegetables

Mean daily energy intakes were 2,431Ϯ537 kcal/day in men and 1,775Ϯ421 kcal/day in women (PϽ0.0001). As shown in Table 1, more than 50% of men and women consumed at least five servings of fruit and vegetables per day (ie. Ն400 g per day). After controlling for total energy intakes, women had higher consumption than men for both fruits and vegetables. However, the contributions of fruit and vegetable groups to total fruit and vegetable intake and the fruit and vegetable variety scores were very similar in both sexes (Table 1). Apple, pear, and other pome fruits; fruit juices; and citrus fruits (eg, orange and grapefruit) were the most consumed. Fruits used as vegetables (eg, tomato and cucumber) (Ͼ25%), root vegetables (Ͼ19%), green salads (Ͼ14%), and green Separate variety scores were calculated for fruits and vegetables. Methodology used was similar to those described by Giskes and colleagues [START_REF] Giskes | Socio-economic differences in fruit and vegetable consumption among Australian adolescents and adults[END_REF]. Variety was measured as the number of different types of fruits/vegetables consumed. Each variety of fruits/vegetables consumed was given a score of 1. Mixed dishes were given a score of 2 when the recipe contained at least two types of fruits/vegetables.

beans and peas (Ͼ13%) were the major contributors to total vegetable intake.

Intake of Composite Foods in Daily Fruit and Vegetable Consumption

The mean intake of vegetables from composite foods was around 50 g/day, which represents 25% of total vegetable consumption. For fruit, composite foods were a less important contributor, at 20 g/day (9% to 10% of total fruit intake). Fruit juices represented 40 g/day (20% of total fruit intake).

Meeting the 5 A Day Recommendation

Results from univariate associations showed that, in both sexes, the percentages of subjects who consumed at least five servings per day increased with age and education level (Table 2). Borderline significant differences between occupation categories were found in men (PϽ0.06). In both sexes, achieving the fruit and vegetable recommendation was negatively related to smoking status and positively to physical activity. A negative association was also observed with alcohol consumption, although only significant in men. No relationship was found with household location and marital status. In multivariate analyses, occupation categories in both sexes, and physical activity in men, were no longer related to fruit and vegetable intakes. Marital status was weakly associated with achieving recommended levels in men (Pϭ0.07).

Variety Score

Older subjects had higher vegetable variety scores in both sexes (Table 2). In contrast, no difference in fruit variety was observed between age groups. Fruit variety scores significantly increased with both education level and occupation categories in men, whereas vegetable variety score was positively associated with education in both sexes. Moreover, being married/living with a partner was associated with a higher fruit variety in women, and a higher vegetable variety in both men and women. Fruit variety was also associated with a more healthful lifestyle, including nonsmoking in both sexes, and low alcohol consumption and regular physical activity in men. Vegetable variety was inversely related to smoking status in men.

Contribution of Fruit and Vegetables to Total Cost of Daily Diet

Mean total cost of daily diet was €6.92Ϯ1.8 in men and €5.36Ϯ1.5 in women (Table 3). Managerial staff had more expensive diets than farmers/self-employed or manual workers in men, whereas both occupation and education were positively associated with total daily diet cost in women. The contribution of fruit and vegetable to the total diet cost was 16% of total diet cost (€1.09) and 20% (€1.05), respectively, in men and women. Significant differences were found in men for education (mainly due to the contribution of fruits), whereas in women an association was found for occupation categories. In men, managerial staff and intermediate professions had the highest fruit cost contribution compared to manual workers (Table 3). In contrast, in women, managerial staff had the lowest fruit and vegetable contribution to total daily diet cost.

Contribution of Fruit and Vegetable Categories to Total Cost of Daily Diet

Analyses of the relationship between the two indicators of socioeconomic status (ie, occupation and education) and the various fruit and vegetable groups showed that the contribution of apple, pear, and other pome fruits to fruit expenses decreased with increasing education in women (Table 4). In both sexes, less-educated subjects spent more money to eat tropical fruits (other than banana).

The contributions of fruit juices to daily fruit cost increased with education in both sexes and with occupation categories in men. A positive association with education was also observed for the contribution of fruits used as vegetables and green salads to vegetable cost, in women. Conversely, the contributions of root vegetables, green beans and peas, bulb, and stem vegetables to daily vegetable cost decreased with education. Occupation and education categories were positively related to green salad cost contribution only in women. No vegetable categories differed significantly according to education and occupation in men.

DISCUSSION

In this study, achieving the 5 A Day fruit and vegetable recommendation was positively related to education level in both sexes. Older subjects, nonsmokers, and moderate alcohol drinkers were more likely to meet fruit and vegetable recommendations. In women, a positive relationship between fruit and vegetable consumption and physical activity level was also observed. No association was found with occupation categories, after adjustment for education, sociodemographic, and behavior characteristics. Variety scores increased with education level for fruits and vegetables in men and only for vegetables in women. Occupation categories were positively associated with fruit variety in men. Contribution of fruit and vegetable to total daily diet cost also differed between socioeconomic groups with some sex-specific relationships.

Intake of Composite Foods in Daily Fruit and Vegetable Consumption

Most studies do not take into account composite foods and fruit juices, although composite foods are an important sources of fruit and vegetable intake. In our study, the results demonstrate that composite foods and fruit juices should be included when estimating fruit and vegetable intakes to avoid bias in estimates of intake, as mentioned elsewhere [START_REF] O'brien | The importance of compos-December 2008 • Journal of the AMERICAN DIETETIC ASSOCIATION 2029 ite foods for estimates of vegetable and fruit intakes[END_REF]. It is interesting to note that the higher consumption of fruit and vegetable found for managerial and intermediate professions vs manual workers was due to the higher consumption of fruit juices. This result was also found among British adults [START_REF] Billson | Variation in fruit and vegetable consumption among adults in Britain. An analysis from the dietary and nutritional survey of British adults[END_REF].

Socioeconomic Status and Adherence to the 5 A Day Recommendation

The observed relationship between adherence to the 5 A Day recommendation and education level is consistent with previous literature [START_REF] Irala-Estevez | A systematic review of socio-economic differences in food habits in Europe: Consumption of fruit and vegetables[END_REF][START_REF] Roos | Disparities in vegetable and fruit consumption: European cases from the north to the south[END_REF][START_REF] Perrin | Ten-year trends of dietary intake in a middle-aged French population: Relationship with educational level[END_REF]. However, it has been suggested that relationships with several indicators of socioeconomic status should be addressed simultaneously to provide a better understanding of the social inequalities in dietary habits [START_REF] Galobardes | Diet and socioeconomic position: does the use of different indicators matter?[END_REF][START_REF] Lallukka | Multiple socio-economic circumstances and healthy food habits[END_REF][START_REF] Turrell | Measuring socioeconomic position in dietary research: Is choice of socio-economic indicator important?[END_REF]. Occupation category is another widely used indicator of socioeconomic status. In Separate variety scores were calculated for fruits and vegetables. Methodology used was similar to those described by Giskes and colleagues [START_REF] Giskes | Socio-economic differences in fruit and vegetable consumption among Australian adolescents and adults[END_REF]. Variety was measured as the number of different types of fruits/vegetables consumed. Each variety of fruits/vegetables consumed was given a score of 1. Mixed dishes were given a score of 2 when the recipe contained at least two types of fruits/vegetables. c ORϭodds ratio. OR determined by logistic regression analyses. Variables included in the model were age, education level, occupation categories, marital status, household location, smoking status, physical activity categories, alcohol consumption, and total daily energy intakes. d CI-confidence interval. CI determined by logistic regression analyses. Variables included in the model were age, education level, occupation categories, marital status, household location, smoking status, physical activity categories, alcohol consumption, and total daily energy intakes. e The official French classification [START_REF]Les nomenclatures des professions et catégories socioprofessionnelles[END_REF] was used to classify subjects into four occupation categories according to their self-reported occupation or last occupation if they were retired or unemployed. The incomes of these different occupation categories are generally quite close for intermediate professions, employees, farmers, and manual workers and higher for the managerial staff. The overall level of habitual physical activity was assessed using the following questions: "Do you get regular physical activity (transportation, work, and leisure combined): yes/no? If yes, is it equivalent to at least 1 hour of walking per day?" [START_REF] Czernichow | Indicators of abdominal adiposity in middle-aged participants of the SU.VI. MAX study: Relationships with educational level, smoking status and physical inactivity[END_REF]. Responses were coded in three categories. h Alcohol intake was estimated in grams of alcohol per day, from a short validated semiquantitative dietary questionnaire [START_REF] Lasfargues | Validity of a short self-administered dietary questionnaire compared with a dietetic interview[END_REF].

our study, occupation was not an independent correlate of fruit and vegetable consumption. Education level reflects other aspects than socioeconomic status, such as dietary knowledge and ability to interpret health education messages [START_REF] Galobardes | Diet and socioeconomic position: does the use of different indicators matter?[END_REF][START_REF] Turrell | Measuring socioeconomic position in dietary research: Is choice of socio-economic indicator important?[END_REF]. That may be another explanation of the differential relationships of adherence to the recommendation to consume five servings of fruits and vegetables per day with education level and occupation category.

Sociodemographic and Lifestyle Characteristics and the 5 A Day Recommandation

Numerous studies have reported inverse associations between fruit and vegetable consumption and other lesshealthful behaviors, including smoking status [START_REF] Billson | Variation in fruit and vegetable consumption among adults in Britain. An analysis from the dietary and nutritional survey of British adults[END_REF][START_REF] Birkett | Intake of fruits and vegetables in smokers[END_REF][START_REF] Pollard | Motivations for fruit and vegetable consumption in the UK Women's Cohort Study[END_REF], alcohol consumption [START_REF] Agudo | Vegetable and fruit consumption associated with anthropometric, dietary, and lifestyle factors in Spain. EPIC Group of Spain. European Prospective Investigation into Cancer[END_REF][START_REF] Padrao | Smoking, alcohol, and dietary choices: Evidence from the Portuguese National Health Survey[END_REF], and low physical activity level [START_REF] Agudo | Vegetable and fruit consumption associated with anthropometric, dietary, and lifestyle factors in Spain. EPIC Group of Spain. European Prospective Investigation into Cancer[END_REF][START_REF] Oppert | Leisure-time and occupational physical activity in relation to cardiovascular risk factors and eating habits in French adults[END_REF]. The results from our study are in line with previous data, even though in men physical activity level was not related to the adherence of the 5 A Day recommendation. Previous studies have shown that married people have higher fruit and vegetable intakes [START_REF] Kamphuis | Environmental determinants of fruit and vegetable consumption among adults: A systematic review[END_REF]. In our study, being married/living with a partner was weakly inversely associated with meeting fruit and vegetable recommendation in men (borderline significant) and no association was observed in women. No difference in fruit and vegetable consumption was found according to urban/rural location, whereas Johansson and colleagues [START_REF] Johansson | Healthy dietary habits in relation to social determinants and lifestyle factors[END_REF] reported that subjects living in rural areas had lower fruit and vegetable intakes than their counterparts living in cities, even after adjustment for age, sex, and education. However, good local access to food stores and availability of fruit and vegetable may be a more important environmental determinant of fruit and vegetable consumption as suggested by a growing body of literature [START_REF] Kamphuis | Environmental determinants of fruit and vegetable consumption among adults: A systematic review[END_REF]. Moreover, Giskes and colleages [START_REF] Giskes | Socioeconomic inequalities in food purchasing: The contribution of respondent-perceived and actual (objectively measured) price and availability of foods[END_REF] recently showed that perceived availability of healthful foods may be a major contributor of food purchasing.

Socioeconomic Status and Fruit and Vegetable Variety

In addition to encouraging fruit and vegetable consumption, promotion of their variety may be important to ensure sufficient intakes for certain nutrients [START_REF] Giskes | Socioeconomic differences among Australian adults in consumption of fruit and vegetables and intakes of vitamins A, C and folate[END_REF]. Only one study has previously examined the differences in fruit or The official French classification [START_REF]Les nomenclatures des professions et catégories socioprofessionnelles[END_REF] was used to classify subjects into four occupation categories according to their self-reported occupation or last occupation if they were retired or unemployed. The incomes of these different occupation categories are generally quite close for intermediate professions, employees, farmers, and manual workers and higher for the managerial staff.

vegetable varieties according to socioeconomic status.

Giskes and colleagues reported a lower variety in adults from low-income socioeconomic groups [START_REF] Giskes | Socio-economic differences in fruit and vegetable consumption among Australian adolescents and adults[END_REF]. The observed fruit variety score is approximately the same as those found in Australian adults, whereas the variety in vegetables consumed was one point lower in this sample [START_REF] Giskes | Socio-economic differences in fruit and vegetable consumption among Australian adolescents and adults[END_REF]. This discrepancy could be related to differences in dietary assessment. In fact, the choice to select at least six 24hour dietary records over a 2-year period allows a more reliable diet estimation and limits misclassification by decreasing intraindividual variation [START_REF] Sempos | Effects of intraindi-vidual and interindividual variation in repeated dietary records[END_REF]. Precision of data from other studies is limited because they used only food frequency questionnaires or one 24-hour dietary recall. Another possibility to this discrepancy is eventually the fruit and vegetable classification used, which was not specified in the article by Giskes and colleagues. However, in accordance with this previous study, a negative relationship of vegetable variety with education level was found in both sexes. In addition, fruit variety was posi-tively associated with both education and occupation categories, but only in men. These results support the hypothesis that economic constraints may be one of the barriers to fruit and vegetable consumption, especially in low-income populations [START_REF] Drewnowski | Food choices and diet costs: An economic analysis[END_REF]. Men from the highest occupation categories had higher total daily diet cost and spent more money to eat fruit and vegetable. In women, diet cost and fruit and vegetable expenses were positively related to education and negatively to occupation. Differences in fruit and vegetable product prices (38) may also explain some differential fruit and vegetable consumption patterns because subjects with a primary school level or having a manual occupation consumed more lowpriced fruit and vegetables, such as pome fruits, fruits used as vegetables and beans/peas. Several studies also suggest that access to food stores and availability and variety of fruit and vegetable may be lower in poorer neighbourhoods [START_REF] Morland | The contextual effect of the local food environment on residents' diets: The atherosclerosis risk in communities study[END_REF]. In addition to influence of local environment, results from a recently published study showed that several dimensions of the social context might also influence fruit and vegetable consumption [START_REF] Sorensen | The influence of social context on changes in fruit and vegetable consumption: Results of the healthy directions studies[END_REF]. Several limitations should be addressed. Because our study was performed in a French context, these results should be compared to data obtained in other populations with caution. More than half of subjects achieved the five servings a day of fruit and vegetables recommendation. Fruit and vegetable consumption seems particularly high compared to other populations [START_REF] Guenther | Most Americans eat much less than recommended amounts of fruits and vegetables[END_REF][START_REF] Naska | Fruit and vegetable availability among 10 European countries: How does it compare with the '5-A-Day' recommendation? DAFNE I and II projects of the European Commission[END_REF]: In a study based on the 1989-1991 Continuing Surveys of Food Intakes by Individuals, 32% of US adults older than age 20 years old met the 5 A Day objective [START_REF] Krebs-Smith | US adults' fruit and vegetable intakes, 1989 to 1991: A revised baseline for the Healthy People 2000 objective[END_REF]. In 1999-2000, it has been estimated that only 40% of Americans ate an average of five or more servings of fruits and vegetables per day [START_REF] Guenther | Most Americans eat much less than recommended amounts of fruits and vegetables[END_REF]. However, our study was limited to the age range 45 to 62 years and previous studies have shown that the percentages of subjects meeting the 5 A Day fruit and vegetable recommendation were lower in younger age groups [START_REF] Guenther | Most Americans eat much less than recommended amounts of fruits and vegetables[END_REF][START_REF] Agudo | Dietary intake of vegetables and fruits among adults in five regions of Spain. EPIC Group of Spain. European Prospective Investigation into Cancer and Nutrition[END_REF]. Another limitation is that subjects were participants of a nutrition intervention study [START_REF] Hercberg | .VI.MAX Study: A randomized, placebo-controlled trial of the health effects of antioxidant vitamins and minerals[END_REF], thus they may have had more healthful lifestyle and dietary patterns. Another potential limitation is the bias that can be derived from over-reporting consumption among those with higher levels of education [START_REF] Irala-Estevez | A systematic review of socio-economic differences in food habits in Europe: Consumption of fruit and vegetables[END_REF].

CONCLUSIONS

In this study of middle-aged French subjects, socioeconomic disparities in both quantity and variety of fruit and vegetable consumed were found. Higher socioeconomic groups also spent more to eat fruit and vegetables. This suggests that price intervention may be a valuable strategy for increasing the proportion of subjects who attain the recommended levels, especially in low-income socioeconomic groups. A reduction in the price of fruit and vegetables, which can be achieved by means of public policies, could lead to an increase in fruit and vegetable intake [START_REF] Claro | Income, food prices, and participation of fruit and vegetables in the diet[END_REF]. In addition, for underprivileged people with particularly low income, distribution of fruit and vegetable vouchers (or checks), has been demonstrated as an useful measure to encourage low-income consumers to increase the consumption of such products [START_REF] Anderson | 5 A Day fruit and vegetable intervention improves consumption in a low income population[END_REF][START_REF] Herman | Choices made by low-income women provided with an economic supplement for fresh fruit and vegetable purchase[END_REF]. Achieving the recommendation to consume five servings per day of fruit and vegetables was related to education but not to occupation categories, suggesting that factors other than budgetary resources may explain the socioeconomic disparities in fruit and vegetable consumption.

To develop effective interventions and policies, there is a need to better understand the relative influence of budgetary constraints, nutrition knowledge and skills, social context, and environmental barriers. Whatever the country, nutrition education is a practical intervention that can be applied by many health professionals until global policy changes can be accomplished.
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 . Figure.Classification of fruits and vegetables according to French dietary habits. Methodology adapted from reference (4).
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  The location of residence was classified in two categories (urban/rural) according to the definition of the French National Institute of Statistics and Economics Studies, which is based on both population density and economic activity.
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Table 1 .

 1 Basic characteristics of selected participants in the Supplémentation en Vitamines et Minéraux Antioxydants study

	Characteristic	Men		Women	
	Sociodemographic	(n)373,2؍		(n)909,1؍	
		4 ™™™™™™™™™™ n % ™™™™™™™™ 3
	Age group (y) a				
	45-49	866 36.5	860 45.1
	50-54	727 30.6	560 29.3
	55ϩ	780 61.5	489 38.5
	Education level a				
	University or equivalent	959 40.4	676 35.4
	Secondary school	843 35.5	834 43.7
	Elementary school	571 24.1	399 20.9
	Occupation categories ab				
	Managerial staff	1,007 42.4	355 18.6
	Intermediate professions,				
	employees	1,074 45.3 1,420 74.4
	Farmers, self-employed	127	5.4	87	4.6
	Manual workers	165	7.0	47	2.5
	Marital status a				
	Living alone	224	9.4	360 18.9
	Cohabiting	2,149 90.6 1,549 81.7
	Household location c				
	Urban	1,989 83.8 1,620 84.9
	Rural	384 16.2	289 15.1
	Smoking status a				
	Nonsmokers/former smokers	2,056 86.7 1,696 88.8
	Current Smokers	317 13.4	213 11.2
	Physical activity ad				
	Irregular	550 23.2	473 24.8
	Ͻ1 h/d of walking	586 24.7	671 35.2
	Ն1 h/d of walking	1,237 52.1	765 40.0
	Dietary intake				
	Alcohol consumption				
	(g/d) ae				
	Ͻ20 g/d	821 34.6 1,763 92.4
	Ն20 g/d	1,552 65.4	146	7.6
	>5 fruits and vegetables				
	per day	54%		53%	
		4™ meanϮstandard deviation ™ 3
	Energy intake (g/d) af	2,431.0Ϯ537	1,775.0Ϯ421
	Fruits and vegetables				
	(g/d) ag	424.4Ϯ194.5	492.4Ϯ163.5
	Fruits (g/d) ag	228.3Ϯ152.0	266.4Ϯ119.0
	Apple, pear, and other pome				
	fruits (% of fruit intakes) a	33.8Ϯ21.4	31.2Ϯ18.3
	Citrus fruits (% of fruit				
	intakes) a	10.9Ϯ12.6	12.7Ϯ11.0
	Grapes (% of fruit intakes)	4.5Ϯ8.6	4.1Ϯ6.8
	Berries (% of fruit intakes) a	8.5Ϯ10.2	9.5Ϯ10.2
	Stone fruits (% of fruit				
	intakes) a	9.1Ϯ11.1	9.9Ϯ10.3
	Melon (% of fruit intakes)	5.3Ϯ9.3	5.5Ϯ8.8
	Banana (% of fruit intakes) a	5.6Ϯ9.6	4.1Ϯ6.7
	Other tropical fruits (% of fruit				
	intakes)	9.3Ϯ11.9	9.1Ϯ10.2
	Fruit juices (% of fruit intakes)	15.4Ϯ20.3	15.0Ϯ18.5
				(continued)

Table 1 .

 1 Continued

	Characteristic	Men	Women
	Sociodemographic	(n)373,2؍	(n)909,1؍
	Variety score (% of fruit		
	intakes) ah	2.1Ϯ0.5	2.4Ϯ0.5
	Vegetables (g/day) ag	196.1Ϯ89.8	226.0Ϯ83.6
	Green salads (% of		
	vegetable intakes)	14.2Ϯ9.8	14.3Ϯ9.1
	Leafy vegetables (% of		
	vegetable intakes)	7.8Ϯ8.4	8.3Ϯ8.9
	Fruits used as vegetables		
	(% of vegetable intakes)	26.3Ϯ17.8	25.7Ϯ13.1
	Root vegetables (% of		
	vegetable intakes)	19.5Ϯ11.0	19.4Ϯ10.4
	Green beans and peas (% of		
	vegetable intakes)	13.4Ϯ10.6	13.1Ϯ10.0
	Bulb and stem vegetables		
	(% of vegetable intakes)	9.6Ϯ6.6	9.2Ϯ6.2
	Flowering vegetables (% of		
	vegetable intakes)	5.9Ϯ7.6	7.1Ϯ8.5
	Mushrooms (% of vegetable		
	intakes) a	4.6Ϯ5.8	3.8Ϯ4.5
	Sprouts (% of vegetable		
	intakes)	0.4Ϯ1.8	0.4Ϯ1.5
	Vegetable juices (% of		
	vegetable intakes)	0.3Ϯ2.2	0.4Ϯ3.2
	Variety score (% of		
	vegetable intakes) ah	1.9Ϯ0.3	2.1Ϯ0.3

a Test of difference between sexes. P value from

2 

test for categorical variables and from Student t test for continuous variables Ͻ0.05.

b

The official French classification

[START_REF]Les nomenclatures des professions et catégories socioprofessionnelles[END_REF] 

was used to classify subjects into four occupation categories according to self-reported occupation or last occupation if subject was retired or unemployed. The incomes of these different occupation categories are generally quite close for intermediate professions, employees, farmers, and manual workers and higher for the managerial staff. c The location of residence was classified in two categories (urban or rural) according to the definition of the French National Institute of Statistics and Economics Studies, which is based on both population density and economic activity of the area corresponding to each subject's zip code

[START_REF] Jeannic | Pôles urbains et périurbanisation, le zonage en aires urbaines [Urban and peri-urban zoning[END_REF]

. d

The overall level of habitual physical activity was assessed using the following questions: "Do you get regular physical activity (transportation, work, and leisure combined): yes/no? If yes, is it equivalent to at least 1 hour of walking per day?"

[START_REF] Czernichow | Indicators of abdominal adiposity in middle-aged participants of the SU.VI. MAX study: Relationships with educational level, smoking status and physical inactivity[END_REF]

. Responses were coded in three categories. e Alcohol intake was estimated in grams of alcohol per day, from a short validated semiquantitative dietary questionnaire

[START_REF] Lasfargues | Validity of a short self-administered dietary questionnaire compared with a dietetic interview[END_REF]

. f Mean energy intakes estimated from repeated 24-hour dietary records collected during the 1995-1997 period. g Adjusted for total daily energy intakes.

h

Table 2 .

 2 [START_REF]Diet, Nutrition, and the Prevention of Chronic Diseases[END_REF] A Day consumption and variety score, in both sexes, according to sociodemographic and behavior characteristics a

		Men (n)373,2؍			Women (n)909,1؍		
		Fruits and Vegetables			Fruits and Vegetables		
		>5 Servings per Day	Variety Score b	>5 Servings per Day	Variety Score b
	Characteristic	%	O R c (95% CI d )	Fruits	Vegetables	%	OR (95% CI)	Fruits	Vegetables
	Age (y)								
	45-50	49.2	1.00 (Referent)	2.13	1.88	48.8	1.00 (Referent)	2.43	1.99
	50-55	53.7	1.26 (1.02-1.56)	2.10	1.93	52.7	1.19 (0.95-1.50)	2.43	2.1
	55ϩ	60.5	1.75 (1.41-2.16)	2.16	2.02	60.7	1.75 (1.37-2.23)	2.43	2.13
	P for trend	Ͻ0.0001	Ͻ0.0001	0.77	Ͻ0.0001	0.0001	Ͻ0.0001	0.94	0.001
	Education level								
	University or equivalent	58.1	1.00 (Referent)	2.28	2.02	56.7	1.00 (Referent)	2.34	2.1
	Secondary school	52.6	0.74 (0.59-0.92)	2.13	1.88	53.2	0.88 (0.69-1.11)	2.53	2.07
	Elementary school	50.4	0.70 (0.54-0.92)	1.96	1.88	46.4	0.65 (0.48-0.88)	2.37	1.96
	P for trend	0.007	0.0008	0.0002	0.002	0.005	0.009	0.78	0.002
	Occupation categories e								
	Managerial staff	55.6	1.00 (Referent)	2.16	1.93	54.9	1.00 (Referent)	2.43	2.1
	Intermediate professions, employees	55	1.13 (0.91-1.40)	2.19	1.96	52.2	0.96 (0.73-1.27)	2.43	2.07
	Farmers, self-employed	46.5	0.77 (0.51-1.18)	1.74	1.82	58.6	1.34 (0.78-2.30)	2.43	1.99
	Manual workers	47.3	0.86 (0.58-1.28)	1.96	1.88	53.2	1.36 (0.68-2.72)	2.19	1.99
	P for trend	0.06	0.60	0.005	0.19	0.57	0.66	0.71	0.63
	Marital status								
	Cohabiting	53.8	1.00 (Referent)	2.13	1.96	53.7	1.00 (Referent)	2.5	2.1
	Living alone	59.4	1.31 (0.97-1.77)	2.16	1.82	50.0	0.94 (0.73-1.20)	2.16	1.93
	P	0.11	0.07	0.78	0.02	0.20	0.61	0.0003	0.0009
	Household location f								
	Urban	50.3	1.00 (Referent)	2.16	1.93	51.6	1.00 (Referent)	2.37	2.07
	Rural	55.1	1.19 (0.94-1.52)	2.13	1.93	53.3	1.17 (0.89-1.55)	2.43	2.07
	P	0.08	0.12	0.62	0.66	0.59	0.36	0.53	0.98
	Smoking status								
	Nonsmokers/former smokers	57.0	1.00 (Referent)	2.19	1.96	55.4	1.00 (Referent)	2.46	2.07
	Current smokers	36.6	0.44 (0.34-0.57)	1.74	1.74	33.8	0.46 (0.33-0.63)	2.10	1.99
	P	Ͻ0.0001	Ͻ0.0001	Ͻ0.0001	Ͻ0.0001	Ͻ0.0001	Ͻ0.0001	0.001	0.09
	Physical activity g								
	Irregular	49.8	1.00 (Referent)	2.02	1.93	45.2	1.00 (Referent)	2.34	2.02
	Ͻ1 h/d of walking	53.6	1.10 (0.86-1.41)	2.16	1.93	55.4	1.33 (1.04-1.71)	2.46	2.07
	Ն1 h/d of walking	56.6	1.13 (0.91-1.41)	2.19	1.93	55.7	1.44 (1.13-1.85)	2.46	2.07
	P for trend	0.03	0.28	0.03	0.77	0.0005	0.004	0.17	0.16
	Alcohol consumption h								
	Ͻ20 g/d	57.5	1.00 (Referent)	2.31	1.96	53.4	1.00 (Referent)	2.43	2.07
	Ն20 g/d	52.6	0.67 (0.56-0.81)	2.04	1.93	48.0	0.66 (0.45-0.95)	2.25	1.99
	P	0.02	Ͻ0.0001	0.0002	0.65	0.20	0.03	0.15	0.18

a Data from selected participants of Supplémentation en Vitamines et Minéraux Antioxydants prospective study. Mean dietary intakes estimated from repeated 24-hour dietary records collected during 1995-1997.

b

Table 3 .

 3 Contribution of fruits and vegetables to total daily diet cost in both sexes of participants in the Supplémentation en Vitamines et Minéraux Antioxydants prospective study, according to education and occupation characteristics a Costs were based on the mean retail prices in France in 1997, obtained from marketing research, from the French National Institute of Statistics and Economic Studies, and from supermarket Web sites. 1 €ϭ1.49 US$ (as of January 2, 2008).

		Total Daily Diet	Fruits	Vegetables	Fruits and Vegetables
	Characteristic	€/d b	€/d	%	€/d	%	€/d	%
	Men (n,)373,2؍ overall	6.92	0.55	8.2	0.54	8.0	1.09	16.0
	Education level c							
	University or equivalent	6.9	0.59	8.8	0.55	8.2	1.14	16.9
	Secondary school	6.97	0.54	7.9	0.53	7.8	1.07	15.7
	Elementary school	6.84	0.51	7.6	0.53	7.9	1.04	15.5
	P for trend	0.4	Ͻ0.0001	Ͻ0.0001	0.21	0.2	Ͻ0.0001	Ͻ0.0001
	Occupation categories de							
	Managerial staff	7.09	0.57	8.2	0.54	7.9	1.1	16.0
	Intermediate professions, employees	6.8	0.56	8.4	0.53	8.0	1.09	16.4
	Farmers, self-employed	6.66	0.49	7.5	0.53	8.1	1.01	15.6
	Manual workers	6.87	0.5	7.5	0.54	8.3	1.04	15.8
	P for trend	0.0001	0.006	0.02	0.88	0.48	0.06	0.21
	Women (n,)909,1؍ overall	5.36	0.54	10.2	0.5	9.7	1.05	19.9
	Education level c							
	University or equivalent	5.48	0.56	10.5	0.51	9.6	1.07	20.0
	Secondary school	5.35	0.55	10.4	0.51	9.7	1.05	20.2
	Elementary school	5.19	0.5	9.7	0.49	9.7	0.99	19.4
	P for trend	0.0002	0.0001	0.02	0.07	0.72	0.0001	0.13
	Occupation categories de							
	Managerial staff	5.56	0.51	9.6	0.5	9.3	1.01	18.9
	Intermediate professions, employees	5.31	0.54	10.4	0.5	9.7	1.05	20.1
	Farmers, self-employed	5.52	0.57	10.6	0.56	10.4	1.14	21.0
	Manual workers	5.14	0.55	10.6	0.51	10.0	1.06	20.6
	P for trend	0.003	0.14	0.05	0.04	0.08	0.03	0.008
	a Mean dietary intakes estimated from repeated 24-hour dietary records collected during 1995-1997.					

b Including beverages. c Adjusted for age, total daily energy intake, and occupation categories.

d

Table 4 .

 4 Contribution of the major fruit and vegetable categories to total daily fruit and vegetable costs, based on data from selected participants in the Supplémentation en Vitamines et Minéraux Antioxydants prospective studyab The official French classification[START_REF]Les nomenclatures des professions et catégories socioprofessionnelles[END_REF] was used to classify subjects into four occupation categories according to their self-reported occupation or last occupation if they were retired or unemployed. The incomes of these different occupation categories are generally quite close for intermediate professions, employees, farmers, and manual workers and higher for the managerial staff.

			Contribution to Total Fruit Cost (%)		Contribution to Total Vegetable Cost (%)
		Apple, pear,						Fruits			Green	Bulb and
		and other	Fruit	Citrus	Tropical	Stone		used as	Root	Green	beans	stem
	Characteristic	pome fruits	juices	fruits	fruits c	fruits Berries	vegetables	vegetables	salads	and peas	vegetables
	Men (n,)373,2؍ overall 33.8	15.3	11.3	9.3	9.1	8.5	27.5	19.3	14.3	13.7	9.6
	Education level d											
	University or equivalent	33.2	16.4	11.3	8.7	9.0	8.5	28.7	19.3	14.2	12.8	9.3
	Secondary school	33.7	15.3	10.9	9.4	9.3	8.6	26.8	19.8	13.8	14.0	9.8
	Elementary school	35.0	14.2	10.3	10.1	9.0	8.4	27.7	19.7	14.5	13.7	9.8
	P for trend	0.14	0.06	0.14	0.04	0.94	0.91	0.47	0.52	0.61	0.13	0.18
	Occupation categories ef											
	Managerial staff	32.6	16.3	11.0	9.4	9.1	8.7	28.8	19.1	14.4	12.8	9.4
	Intermediate professions,											
	employees	34.3	15.7	10.7	9.1	9.2	8.4	26.8	19.6	14.2	13.8	9.8
	Farmers, self-employed	37.0	9.9	12.3	10.2	8.7	9.0	25.6	20.7	14.7	12.9	10.0
	Manual workers	35.1	12.9	10.7	8.7	9.3	7.9	28.3	21.3	12.1	14.7	9.3
	P for trend	0.13	0.006	0.6	0.72	0.96	0.77	0.07	0.13	0.07	0.14	0.47
	Women (n,)909,1؍											
	overall	31.2	15.2	12.2	9.1	9.9	9.6	27.3	19.6	14.1	12.8	9.5
	Education level d											
	University or equivalent	29.7	16.1	12.2	8.8	10.2	10.3	28.9	18.2	14.8	11.9	9.0
	Secondary school	31.8	14.7	13.1	8.6	9.9	9.2	26.6	19.6	14.3	13.3	9.6
	Elementary school	32.5	13.6	12.7	10.7	9.5	8.9	24.7	20.8	13.5	14.6	10.0
	P for trend	0.02	0.04	0.47	0.007	0.35	0.05	Ͻ0.0001	0.0001	0.03	Ͻ0.0001	0.01
	Occupation categories ef											
	Managerial staff	31.2	13.9	12.8	10.2	8.7	9.9	28.2	18.3	15.8	12.1	9.3
	Intermediate professions,											
	employees	30.9	15.5	12.6	9.1	10.1	9.5	26.9	19.6	14.1	13.2	9.5
	Farmers, self-employed	33.3	13.3	12.7	7.5	12	9.2	24.5	19.8	13.0	13.9	10.8
	Manual workers	36.2	11.9	14.5	6.9	10.1	9.2	26.4	19.5	12.7	15.9	8.8
	P for trend	0.18	0.24	0.68	0.08	0.05	0.9	0.15	0.24	0.01	0.09	0.16

a Mean dietary intakes estimated from repeated 24-hour dietary records collected during 1995-1997. b Costs were based on mean retail prices in France in 1997, obtained from marketing research, from the French National Institute of Statistics and Economic Studies, and from supermarket Web sites. 1 €ϭ1.49 US$ (as of January 2, 2008). c Excluding banana. d Adjusted for age, total daily energy intake, and occupation categories. e Adjusted for age, total daily energy intake, and education level. f 2028 December 2008 Volume 108 Number 12
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