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Background. A self-administered dietary history questionnaire, especially developed for use in a large French 
prospective cohort study, was tested for accuracy of food intake measurement by comparing it to the average of 
9–12 24-hour recalls. This questionnaire was structured according to the French meal pattern. An important 
feature of the questionnaire was the separation into a quantification part and qualification part. The first part 
quantifies consumption by frequency and portion sizes per food group or food item. The second part provides 
more detailed qualitative information on separate items within one food group. The total number of food items in 
the questionnaire was 238. 
Methods. The questionnaire was administered twice to 119 study subjects, with an interval of approximately one 
year (1990–1991). During that year, 24-hour recalls were carried out monthly. Reproducibility and relative 
validity of the questionnaire were assessed. 
Results. The correlation coefficients for reproducibility ranged from 0.40 to 0.74 for foods and from 0.54 to 0.75 
for nutrients. The correlation coefficients for relative validity ranged from 0.10 to 0.71 for foods and from 0.29 
to 0.81 for nutrients (adjustment for total energy and attenuation for nutrients). Percentage of subjects classified 
in the same or adjacent quintile by questionnaire as well as by 24-hour recall was on average 76% for foods and 
72% for nutrients. 
Conclusions. These data indicate that this questionnaire can be used to classify study subjects according to their 
food or nutrient intake over a one-year period, within a known degree of precision. 
Keywords: relative validity, reproducibility, dietary history questionnaire, recall, France, EPIC 
 
 

The role of dietary factors in the aetiology of different types of cancer is increasingly accepted, although 
few associations have been reported consistently. One of the bottlenecks of studies focusing on dietary factors is 
due to the limitations of the methodology used to estimate dietary intake. The choice of one method or another 
depends not only on the type of information sought but also on the practicality of the method. For large cohorts, 
a self-administered questionnaire seems the most convenient method when aiming at a description of habitual 
diet. Although French studies1–3 have been collecting information on food consumption using interviews or food 
diaries, no self-administered French food questionnaire was available which could be used to gather information 
from a large number of subjects. A dietary history questionnaire was therefore especially developed for use in a 
large French cohort study, called E3N (Etude Epidémiologique auprès de Femmes de l’Education Nationale), 
with 103 809 volunteers who agreed to participate from 1990, and which is part of the European Prospective 
Investigation into Cancer and Nutrition (EPIC).4 Since it concerns a prospective study on nutrition and cancer 
for which hypotheses are still open, the questionnaire was designed with the aim of collection of information on 
all possible foods consumed, avoiding oversimplification of food description and identification typical of short 
food frequency questionnaires. 
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The objective of the present study was to test the accuracy of food intake assessment by the French 
dietary history questionnaire in order to determine whether the questionnaire is reliable and valid for ranking 
individuals by dietary and nutrient intake. 
 
STUDY DESIGN 
Subjects 

Female employees (n = 784) of a large anti-cancer hospital (Institut Gustave-Roussy) in Villejuif, aged 
36–65 years, were contacted and asked to participate in the study. Of 123 study subjects who were initially 
enrolled, one died, one moved away and two others dropped out. All study subjects signed a consent form to 
comply with the rules of the French ethical committee for medical research. The study subjects had an average 
of 45 years and represented a wide variety of professional categories within the hospital: medical staff, nurses, 
administrative staff, technicians and researchers. The 15% participation rate suggests that only compliant women 
who were interested in nutrition participated in the study. 

 
Methods 
Dietary history questionnaire. Study subjects were asked to complete two self-administered dietary history 
questionnaires at the beginning and end of a one-year study period—starting in May–July 1990. We developed 
the questionnaire, according to the French meal pattern, in a similar way to the interview method of Péquignot.1,2 
Questions were asked about all consumption occasions from breakfast to after-dinner snacks, including in-
between meals such as the aperitif before lunch or dinner. Usually two hot meals are eaten per day in France, 
lunch and dinner, often with similar foods. Another important feature of the questionnaire was the separation 
into two parts for most food groups of the quantification of food consumption from the description of qualitative 
aspects of different food items within each food group. 

The first part included questions on consumption frequency and portion sizes of 66 food types or items 
grouped by meal: 38 items for breakfast and in-between snacks, 50 for lunch and dinner, and 13 for aperitifs. For 
frequency, the following 11 categories were allowed: never or less than once a month, one, two or three times a 
month and one to seven times a week. Portion sizes were estimated with the help of an album with photos of 42 
food items and dishes. Study subjects could choose portions smaller than, equal to or larger than the three 
portion sizes shown, and indicate the different types of bread or biscuits consumed, as represented by photos. 
Foods which could not be represented by pictures, were estimated in natural units (e.g. eggs, biscuits, croissants). 

The second part of the questionnaire contained qualitative questions concerning specific food items 
within one of the generic food groups which were used in the first part. Study subjects were asked to score their 
relative consumption frequency for each single food item within the group (four answer categories were allowed: 
never or seldom, every now and then, regularly, very often). For example, questions in the first part concerned 
fish as a generic food group whereas the question in the second part concerned the relative consumption 
frequency of different types of fish such as mackerel, tuna and cod. A weighting factor can be attributed to the 
nutrient values of different types of fish consumed and applied to the frequency and quantity of fish consumed as 
mentioned in part 1 of the questionnaire. In this way, combining the first and the second part of the 
questionnaire, together with the photo album, permitted an increase in the total number of items on which 
qualitative and quantitative information was available to a total of 238 food items. Specific attention was paid to 
the fat and sugar content of dairy products consumed by the study subjects as well as to cooking habits 
concerning the type and quantity of fat used. A complete list of all 66 general food groups is given in Appendix 
1. No specific questions were asked about vitamin or mineral supplements. 
 
24-hour recalls. The reference method with which the questionnaire assessments were to be compared consisted 
of 12 24-hour recalls carried out monthly, during the year between the first and the second administration of the 
food questionnaire. Due to holidays or other reasons of absence, some subjects had less than 12 recalls (27% 11 
recalls, 6% 10 recalls, 2% 9 recalls). The interviews were carried out by two experienced dieticians, who were 
specifically trained for this study. In order to ensure consistency of data, each subject was followed by the same 
dietician during the entire study period. The level of agreement between the first questionnaire and 24-hour 
recalls according to the interviewer was not assessed. The dieticians were instructed to proceed according to a 
common protocol agreed with other EPIC countries and consistent with usual practice.5,6 For each subject, the 
recall days were distributed across the days of the week: Sundays through Thursdays were sampled twice, 
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Fridays and Saturdays were sampled once. Study subjects were asked to recall what they had eaten the previous 
day, except for data for Saturdays which were collected on Mondays with data for Sundays. The recall 
interviews were performed face-to-face without previous notice, except for the Friday recalls which were 
recalled by telephone on Saturdays, and about which the study subjects were informed in advance. 

During the interview, care was taken to identify foods and beverages as precisely as possible and special 
attention was paid to the quantification of added fats used for cooking and seasoning. Visual aids (household 
measures, a photo album for 42 foods, and three-dimensional food models for seven foods) were provided in 
order to estimate portion sizes. The number of portion sizes on photos ranged from 3 to 10, depending on the 
item represented. For telephone interviews the study subjects were asked to use the photo album which they had 
received with the first questionnaire, or household measures. Since most subjects had lunch in the hospital 
cafeteria on working days, average portion sizes were provided by the cafeteria in case a subject could not recall 
the portion size. 
 
Photographs. Two different albums with photographs of 42 foods and beverages were made by a professional 
photographer. The album which was used for the self-administered questionnaire presented 3–5 different portion 
sizes per item (A, B, and C in increasing order). However, subjects could choose between seven response 
categories since they could also indicate the consumption of a portion smaller than or larger than each 
photograph (e.g. ‘smaller than A’, or ‘between A and B’). For the 24-hour recalls the same food items were 
presented but the number of photos ranged from 3 to 10 portion sizes and the subjects had to choose one of these 
portion sizes and nothing in between. The subjects’ ability to recognize correct portion sizes with the help of 
pictures was evaluated in a separate study.7
 
DATA ANALYSIS 

For four study subjects, data from the first administration of the questionnaire were incomplete (n = 115), 
and this applied to 11 subjects for the second questionnaire (n = 108). For all study subjects an average was 
calculated from the total number of 24-hour recalls. Conversion of foods into nutrients was carried out using a 
French food composition table compiled ad hoc for this study which was derived from a major French table,8 the 
McCance and Widdowson’s food composition table9 and several other published sources. The second part of the 
questionnaire served to calculate the relative weighting of different food items within a major food group and 
their contribution to total food intake. A significance test has been carried out on the averages of the differences 
between the first questionnaire and the 24-hour recalls.  

Reproducibility of the questionnaire assessments was estimated by calculating the correlation coefficient 
between the first and the second questionnaire for each food group and nutrient of interest. An estimate for 
relative validity of the questionnaire was obtained by calculating the correlation coefficient between the first 
questionnaire and the average of 9–12 24-hour recalls per subject. Spearman correlation coefficients were used 
for food groups and Pearson correlation coefficients were used for nutrients. For some nutrients a log 
transformation was used to obtain a sample distribution of intake values which was closer to normal. For 
nutrients adjustments for total energy intake and attenuation were carried out. Adjustment for total energy intake 
was needed because we are interested in whether a correlation found for a nutrient is independent of energy 
intake and not just because those subjects who eat more, eat more of everything. This adjustment also simulates 
the type of analyses that will be carried out later for the relation between food intake and disease causation 
which is independent of factors such as body size, physical activity or individual metabolic efficiency, all related 
to energy intake.10 A correction for attenuation is carried out in order to adjust for the within-subject random 
errors of the reference measurements.11,12 However, such corrections are only permitted when the variables 
follow a normal distribution, as is the case for nutrients. 

Relative over- or underestimation of food or nutrient intake as estimated by the questionnaire are 
expressed as percentages of the intake as estimated by the recalls. 

In order to estimate the level of misclassification between the questionnaire and 24-hour recalls data 
were grouped in a tertile and a quintile classification. Percentage of concordant classification for the same tertile 
are given, together with concordant classification in the same or adjacent quintile. 

 
RESULTS 
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Means of daily consumption of different food group and nutrients as estimated by the first and second 
administration of the questionnaire and the 24-hour recalls are shown in Tables 1 and 2, respectively. Dietary 
intakes were generally overestimated by the first questionnaire in comparison to the recalls, both for foods and 
nutrients. For the 115 subjects with data for both the first questionnaire and the 24-hour recalls, an important 
average overestimation of 155 g/day was found for dairy products and for non-alcoholic beverages (165 g/day). 
Food groups with a modest average under- or overestimation were potatoes (–8 g/day), meat (16 g/day), sugar 
and sweets (0 g/day) and alcoholic beverages (–6 g/day). The overestimation of nutrients seemed to be rather 
general. Energy was on average overestimated by 2596 kJ/day, protein by 30 g/day and cholesterol by 129 
mg/day. Such a systematic overestimation will not interfere when using the dietary questionnaire for ranking 
subjects according to food consumption. 
 
Table 1. Average daily intake of food groups (in g) as estimated by the first and second questionnaire and by 24-hour 
recalls for French study subjects 
Foods Food questionnaire 1  

n = 115 
 Food questionnaire 2  

n = 108 
 24-hour recalls  

n = 119 
 Mean SD  Mean SD  Mean SD 
Potatoes 37 32 34 33  45* 32 
Vegetables 254 124 221* 111  198* 83 
Legumes 11 16 13 18  5* 10 
Fruits 197 133 162* 98  166 86 
Dairy products 395 287 359 222  239* 132 
Cereals 179 106 171 94  137* 49 
Meat 141 65 125* 58  123* 43 
Fish 37 25 32* 33  28* 18 
Eggs 34 28 27* 22  23* 19 
Fats 29 28 20* 20  22* 11 
Sugar and sweets 34 41 24* 23  34* 21 
Cakes 29 42 31 29  39* 28 
Non-alcoholic beverages 1425 616 1214* 488  1247* 456 
Alcoholic beverages 91 105 93 103  94 80 
Seasoning and sauces 18 18 17 15  13* 14 
Soups 55 90 61 85  33 51 
Mixed dishes 45 58 35 39  11* 13 
Miscellaneous 0 0 0 0  1* 3 
* Significantly different from the value of the first questionnaire: Signed rank test for foods, Student’s t-test P = 0.05 for nutrients. 
 
Table 2. Average daily intake of nutrients as estimated by the first and second questionnaire and by 24-hour recalls 
for French study subjects 
Nutrients Food questionnaire 1  

n = 115 
 Food questionnaire 2  

n = 108 
 24-hour recalls 

n = 119 
 Mean SD  Mean SD  Mean SD 
Energy kJ 9656 3645  8502* 2688  6993* 1455 
Protein g 107 37  95* 26  76* 13 
Carbohydrates g 217 96  195* 72  170* 45 
Fat g 109 49  93* 37  74* 19 
Alcohol g 9 11  9 9  8 7 
Cholesterol mg 516 228  438* 189  386* 155 
Dietary fibre g 18 6  16* 5  13* 3 
Vitamin C mg 117 62  95* 42  83* 32 
Retinol μg 1206 1165  1019* 942  629* 769 
β-carotene μg 5265 2839  4464* 2547  3915* 2008 
Vitamin E mg 14 8  12* 6  10* 4 
Calcium mg 1243 719  1111* 567  777* 245 
Iron mg 14 4  12* 3  10* 2 
Energy (no alcohol) kJ 9392 3586  8235 2663  6742 1421 
Energy % from         
   alcohol 3 3  3 3  4 3 
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   protein 19 4  19 4  18 3 
   carbohydrate 37 8  38 8  41 6 
   fat 42 7  41 7  39 4 
* Significantly different from the value of the first questionnaire: Signed rank test for foods, Student’s t-test P = 0.05. 
 

Reproducibility as estimated by correlations of intakes between the first questionnaire and the second 
questionnaire, and relative validity as estimated by correlations of intakes between the first questionnaire and the 
24-hour recalls are presented in Table 3. Correlation coefficients for reproducibility range from 0.40 (seasoning 
and sauces) to 0.74 (fats) for food groups and from 0.54 (vitamin E) to 0.75 (calcium) for nutrients. Correlation 
coefficients for relative validity range from 0.12 (seasoning and sauces) to 0.71 (alcoholic beverages) for food 
groups and from 0.28 (iron) to 0.63 (alcohol and carotene) for nutrients. These are uncorrected correlation 
coefficients. Corrections for attenuation and for total energy intake have been made for nutrients (Table 4). 
Correlation coefficients adjusted for energy and attenuation range from 0.29 (retinol) to 0.81 (carotene). 

Another way to examine the level of agreement in ranking between the two dietary assessment methods 
is by cross-classification in tertiles or quintiles. Although quintile classification is more precise and therefore 
preferable, the number of subjects in our study was not always sufficient to fill a 5 x 5 contingency table. Both 
analyses are shown here to allow comparison with other studies described in the literature (Table 5). The 
percentage of subjects classified in the same tertile by both methods was 53% for foods and 51% for nutrients. 
The percentage of subjects classified in the same or the adjacent quintile by questionnaire as well as by 24-hour 
recall was on average 76% for foods and 72% for nutrients. No gross misclassification (subjects in two tertiles 
away) occurred. 
 
Table 3. Reproducibility and relative validity of a self-administered dietary history questionnaire for food groups 
and nutrientsa

Food groupsb Reproducibility 
Q1e versus Q2f

n = 105 

Relative validity
24h recall 

n = 115 

Nutrientsc Reproducibility 
Q1 versus Q2 

n = 105 

Relative validity
24h recall 

n = 115 
Potatoes 0.67 0.52 Energy 0.70 0.40 
Vegetables 0.64 0.50 Protein 0.69 0.29 
Legumes 0.63 0.25 Carbohydrates 0.59 0.42 
Fruits 0.59 0.44 Fat 0.73 0.49 
Dairy products 0.73 0.67 Alcohold 0.68 0.63 
Cereals 0.61 0.56 Cholesterold 0.65 0.46 
Meat 0.64 0.43 Dietary fibre 0.59 0.44 
Fish 0.51 0.39 Vitamin Cd 0.73 0.55 
Eggs 0.57 0.40 Retinold 0.66 0.33 
Fats 0.74 0.58 Carotened 0.66 0.63 
Sugar and sweets 0.69 0.62 Vitamin Ed 0.54 0.44 
Cakes 0.50 0.43 Calcium 0.75 0.38 
Non-alcoholic beverages 0.61 0.55 Iron 0.62 0.28 
Alcoholic beverages 0.69 0.71 Energy, no alcohol 0.71 0.40 
Seasoning and sauces 0.40 0.12 Energy % from  0.78 
      alcohol 0.75  
Soups 0.67 0.41    protein 0.60 0.66 
Mixed dishes 0.62 0.10    carbohydrates 0.69 0.59 
      fat 0.62 0.50 
a95% confidence intervals for N = 110 are: –0.09, 0.28 for r = 0.1; 0.01, 0.37 for r = 0.2; 0.12, 0.46 for r = 0.3; 0.27, 0.54 for r = 0.4; 0.35, 
0.63 for r = 0.5; 0.46, 0.71 for r = 0.6; 0.59, 0.79 for r = 0.7; 0.72, 0.86 for r = 0.8; 0.86, 0.93 for r = 0.9. 
bFor food groups a Spearman correlation is used. 
cFor nutrients a Pearson correlation is used. 
dLog transformed data. 
eQ1 = first questionnaire. 
fQ2 = second questionnaire. 
 
 
DISCUSSION 
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This study evaluated the reproducibility and relative validity of a self-administered dietary history 
questionnaire used in the French cohort study which is part of the European Prospective Investigation into 
Cancer. The questionnaire was developed by us, and was structured according to the French meal pattern. This 
structure was already used for interviews carried out in another French study.1,2 Boutron13 compared two 
questionnaires used by a dietician for interviews, one organized by meal and one by food group. The results 
appeared to be better for the questionnaires organized by meal than by food group. 
 
Table 4. Relative validity of a self-administered dietary history questionnaire; nutrients corrected for attenuation 
and energy (Pearson correlation)a

Nutrients Correlation recalls 
versus Q1c 

Correlation 
adjusted for 
attenuation 

Correlation 
adjusted for energy 

Correlation 
adjusted for energy 

and attenuation 
Energy 0.40 0.43 – – 
Protein 0.29 0.35 0.46 0.56 
Carbohydrates 0.42 0.45 0.58 0.64 
Fat 0.49 0.55 0.43 0.49 
Alcoholb 0.63 0.70 0.65 0.71 
Cholesterolb 0.46 0.53 0.54 0.68 
Dietary fibre 0.44 0.51 0.61 0.72 
Vitamin Cb 0.55 0.63 0.60 0.69 
Retinolb 0.33 0.37 0.25 0.29 
β-caroteneb 0.63 0.79 0.64 0.81 
Vitamin E 0.44 0.49 0.36 0.42 
Calcium 0.38 0.42 0.47 0.53 
Iron 0.28 0.34 0.49 0.63 
Energy %     
   alcohol 0.78 0.86 – – 
   Protein 0.66 0.67 – – 
   carbohydrates 0.59 0.74 – – 
   Fat 0.50 0.60 – – 
a95% confidence intervals for N = 110 are: –0.09, 0.28 for r = 0.1; 0.01, 0.37 for r = 0.2; 0.12, 0.46 for r = 0.3; 0.27, 0.54 for r = 0.4; 0.35, 
0.63 for r = 0.5; 0.46, 0.71 for r = 0.6; 0.59, 0.79 for r = 0.7; 0.72, 0.86 for r = 0.8; 0.86, 0.93 for r = 0.9. 
bLog transformed data. 
cQ1 = First questionnaire. 
 
Table 5. Agreement between classification by intake level by 24-hour recall and by questionnaire 
Food groups % of study 

subjects 
classified in 
same tertile 

% of study 
subjects 

classified in same 
or adjacent 

quintile 

Nutrients % of study 
subjects 

classified in 
same tertile 

% of study 
subjects 

classified in same 
or adjacent 

quintile 
Potatoes 59 76 Energy 51 70 
Vegetables 56 75 Protein 47 63 
Legumes (pulses)a 46 – Carbohydrates 50 72 
Fruits 52 68 Fat 50 72 
Dairy products 60 85 Alcohol 66 90 
Cereals 60 72 Cholesterol 54 73 
Meat 50 70 Dietary fibre 49 73 
Fish 46 74 Vitamin C 50 75 
Eggs 53 70 Retinol 45 64 
Fats 56 76 β-carotene 59 77 
Sugar and sweets 66 83 Vitamin E 53 73 
Cakes 47 67 Calcium 51 70 
Non-alcoholic beverages 58 81 Iron 41 57 
Alcoholic beverages 63 90 Energy, no alcohol 48 72 
Seasoning and saucesa 46 –    
Soupsa 50 –    
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Mixed dishesa 33 –    
Miscellaneousa 56 –    
aThese food groups have a large number of non-consumers (>20%) and therefore classes have been defined as follows: class = 1 when 
consumption = 0; class = 2 when consumption 0–p50, class = 3 when consumption is >p50. It was of no use to classify these variables in 
quintiles because of the small number of consumers. 
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All dietary assessment methods have their limitations and do not necessarily provide a true and absolute 
estimate of food consumption. Comparison of intake estimates with minimal energy requirements provides an 
indirect indication of bias. Basal metabolic rate (BMR) was calculated using weight according to the equation of 
Schofield.14 Energy requirements, as given by WHO,14 are 1.56*BMR for light activity level, 1.64*BMR for 
moderate activity level, and 1.82*BMR for high activity level. Energy intake as estimated in our study by the 24-
hour recalls is below the requirements for light activities (1.27*BMR, 95% CI : 1.22–1.32) and below the cutoff 
point (1.35*BMR) as defined by Goldberg et al.15 whereas the energy intake as estimated by the questionnaire 
corresponds to requirements for moderate and high activity level (1.76*BMR, 95% CI : 1.64–1.88). No 
systematic underestimation of food consumption as estimated by the 24-hour recalls was found for subjects with 
an energy intake below 1.27*BMR when comparing them to subjects with an energy intake of 1.27*BMR and 
higher. Our reference method seems to be biased and underestimates energy intake. Part of the absolute 
differences between the 24-hour recall and dietary questionnaire data may be explained by this bias. 

Important relative overestimation by the dietary questionnaire of certain food groups, especially dairy 
products and non-alcoholic beverages, may account for the overestimation of some nutrients (calcium, 
cholesterol). The overestimation of non-alcoholic beverages may be caused by water consumption which is 
classified in this group and which is systematically asked in the questionnaire but easily forgotten during the 24-
hour recall. No explanation is found for the overestimation of dairy products. 

Our study showed a good reproducibility for foods (range: 0.40–0.74) and for nutrients (range: 0.54–
0.75). Reproducibility in other studies does not differ from ours since wide ranges from 0.20 to 0.80 are found.16–

19 An important factor influencing reproducibility is the time period between the two questionnaires. Since some 
of the subjects were late in answering the questionnaire, the time span between the two questionnaires was 14–
18 months, which means that the two questionnaires were administered in different seasons. 

Relative validity was tested by comparing the first questionnaire with the average of the 24-hour recalls. 
Although correlations between the second questionnaire and the recalls were generally better (data not shown), it 
was chosen to focus the statistical analyses for relative validity on the first questionnaire to avoid bias due to a 
learning effect in the second questionnaire. This situation is closer to the real cohort where subjects do not have 
any previous experience in quantifying their diet. The crude correlation between questionnaire assessment and 
mean 24-hour recalls ranged from 0.10 to 0.71 for foods and from 0.28 to 0.78 for nutrients. The lowest 
correlations were found for foods which are not consumed regularly such as legumes, (pulses) fish or seasoning 
and sauces. Adjustment for total energy intake and for attenuation improved correlation coefficients for nutrients 
(range: 0.29–0.81). 

Among the validation studies of dietary questionnaires carried out so far, most show correlations ranging 
from 0.45 to 0.70.18–20 The results of an evaluation of relative validity depend on several factors which have been 
mentioned by Block.20 These factors include choice of reference method, the degree of homogeneity of intake 
values within the population, recall period, and the number of days of record collection. The last factor is not 
relevant provided the sample size is large enough, when values are corrected for attenuation. The reference 
method used in our study was an average of 9–12 24-hour recalls over a one-year period. Our study population 
was a group of women with a fairly homogeneous life style, (they were working in the same hospital and often 
eating in the same cafeteria); this may partly account for the moderate correlations. The large national cohort 
study is carried out in a more heterogeneous group of 103 809 female volunteers in all regions of France. 
However, the study populations of both the validation study and the cohort study consist of women aged 40–65 
years with a comparable level of education. Response rate was also comparable for the two populations 
(validation study: 15%, cohort study: 20%). 

Despite some overestimations in both foods and nutrients by the questionnaire, agreement in 
classification is comparable to what other studies have shown. Classification in the same tertile shows a mean of 
over 50% agreement21 and classification in the same or next quintile shows an agreement of over 70% 
agreement.22,23

Study subjects classified as non-consumers were compared for both methods (data not shown). Because 
the recall covered at most 12 days of the year, foods eaten with a frequency of less than once in 12 days, such as 
legumes, were missed in the recalls but not in the questionnaire. On the other hand, underreporting in the 
questionnaire occurred when people did not report consumption of some foods, but did consume them during 
one of the recall days. Food groups such as sugar and sweets or alcoholic beverages, which are considered by the 
subjects as socially undesirable can be underestimated in this way. 
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This study reveals the errors involved in the use of the dietary history questionnaire. It can be concluded 
that the questionnaire can be used to classify study subjects according to their food or nutrient intake over a one-
year period. It is important to note that this methodological study was carried out before starting the real cohort 
and it was therefore possible to make several changes in the structure and the layout of the questionnaire 
suggested by the results of the relative validity study. Instructions to fill out the questionnaire were more detailed 
in the final version of the questionnaire. The picture book for portion size quantification has been printed by 
professionals and several pictures have been revised. Some foods have been deleted or combined in one item and 
the final questionnaire contains 202 food items. The effect of these changes on the validity and reproducibility of 
the questionnaire has not been tested.  

This questionnaire has been sent to those study subjects of the cohort study having answered the first 
two questionnaires and data analysis started in 1996. 
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APPENDIX 
Foods and food groups mentioned in first part of the French dietary history questionnaire 
No. Food No. Food 
1 water 34 port, martini, etc 
2 fruit juice 35 punch, cocktail 
3 sodas 36 whiskey, gin, etc 
4 fruits 37 pastis 
5 chicory 38 brandy, rum 
6 coffee with milk/black coffee 39 olives 
7 tea 40 salty biscuits 
8 chocolate drink 41 cheese cubes 
9 milk 42 soup 
10 bread 43 green salad 
11 crackers 44 composed salad 
12 butter, margarine 45 fish conserves 
13 cereals 46 shellfish 
14 croissants 47 sausage, hot meal 
15 biscuits 48 fish 
16 jam, honey 49 liver 
17 yoghurt 50 other offals 
18 fresh cheese 51 meat 
19 ‘petit suisse’ 52 pizza, quiche, etc 
20 cream dessert 53 sandwich, hamburger, etc 
21 dried fruits 54 salty pancakes 
22 nuts 55 pasta 
23 chocolate bars 56 rice 
24 chocolate 57 french fries 
25 bonbons 58 potatoes 
26 boiled egg/fried egg 59 legumes (pulses) 
27 ham 60 vegetables 
28 sausage, cold meat product 61 cream cakes 
29 paté 62 fruit pie 
30 cheese 63 other pies 
31 beer 64 canned fruits 
32 cider 65 sweet pancakes 
33 wine 66 milk dessert (rice pudding etc) 
Foods mentioned only in second part 
 sugar/sweetener  onions 
 salt  red peppers 
 pepper  salad dressing 
 garlic  cooking fats 
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