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Abstract

To improve the dietary offering in schools, the French authorities published recommendations on nutrition in 1999, which were then

revised in 2007. The aim of the present study was to assess the nutritional offering in secondary school meals and the extent to which

the recommendations promote balanced nutritional offerings. In 2005, a national survey was conducted on a representative sample of sec-

ondary schools, either administrated by the Ministry of Education (ES) or the Ministry of Agriculture (AS). Information on school-catering

organisation and twenty consecutive meals was collected from each of the 707 secondary schools surveyed. Nutritional composition was

estimated according to the French food composition database. Univariate and multivariate analyses were used to investigate the impact of

food-group frequency guidelines (FFG) on nutritional offering. It was found that 15 and 26 % of ES and AS schools, respectively, had high

compliance with the FFG, at lunch. Macronutrient content was unbalanced in ES school lunches in which 42·8 % lipids, 21·5 % proteins and

35·7 % carbohydrates contributed to the energy. Nevertheless, proper offerings in Fe, Ca and vitamin C content were observed. In addition,

a lower offering in lipids and a higher offering in proteins, Ca, vitamin C and Fe were found when the FFG were applied (P,0·001). Similar

results were found for AS schools. This paper confirms the effectiveness of FFG in providing nutritionally balanced school meals. However,

others measures such as nutrition promotion and actions to improve children’s food habits have to be introduced to make the recommen-

dations more effective and easier to understand.
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From preschool to high school, 65·6 % of French children aged

between 3 and 17 years have lunch at school at least once a

week, 71·5 % of children in lower secondary schools and

64·4 % in upper secondary schools(1), and 4·2 % have dinner

(i.e. internal students)(2). In addition, the last French National

Dietary Survey (INCA 2) showed that children aged 3–17

years consumed 33·6 and 31·1 % of their daily energy intake

at lunch and dinner, respectively(3). Thus, school meals

contribute widely to the dietary and nutritional intakes of

schoolchildren in France. Furthermore, both childhood and

adolescence are the periods during which food habits and

preferences are acquired and settled(4–7). In this context, it

is necessary that schools offer balanced meals that help fulfil

the nutritional requirements. Schools have to set an example,

especially given the growing preoccupation with obesity

among the general population and the need to teach children

to adopt more healthy dietary behaviour(8,9). In addition,

when given the choice, students often prefer fatty and

sweetened foods over fruit and vegetables(10). Consequently,

several countries have agreed on the importance of applying

food policies at schools to improve the nutritional quality of

food and beverages available on school premises (in cafeter-

ias, vending machines or other convenience stores)(11,12).

Indeed, several studies have already pointed out the beneficial

effect of such policies (restriction of competitive food items)

on children’s food consumption and choices at school(13,14),

even though they were sometimes not effective enough to

guarantee balanced diets in school meals(15).

In France, several reports on dietary intake in school meals

drew attention to the issue of unbalanced nutrition and diet on

offer(16–19). In 2007, the study group on catering and nutrition

markets (Groupe d’Etude des Marchés de Restauration

Collective et Nutrition, GEMRCN) revised its recommen-

dations(20), first published in 1999(21), to help caterers improve
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the nutritional quality of meals served at school. This revision

added two new nutritional objectives (restrict total sugar

intake, especially in desserts, and achieve a more balanced

intake of fatty acids) to the original ones (reduce fat intakes

and increase fibre, Ca and Fe intakes). To reach these nutri-

tional objectives, the GEMRCN proposed fifteen food-group

frequency guidelines (FFG) based on twenty meals (either

on twenty successive lunches or twenty successive dinners),

which were better described and generally more restrictive

than the 1999 guidelines (see Table S1 of the supplementary

material, available online http://www.journals.cambridge.

org/bjn).

Further to the second National Nutrition and Health Pro-

gramme(22), these FFG are about to become compulsory

instead of simply being recommended. With the advent of

this new legislation on school meal composition, it is import-

ant to ensure that these guidelines do actually lead to healthier

meals by bringing the nutritional amounts served in line with

the national nutritional requirements.

Given this background, this article (1) describes both the

compliance of nutrients on offer and FFG in secondary

school meals and (2) assesses FFG with respect to their effec-

tiveness and relevance to get a balanced nutritional offering.

Methods

Subjects

The present study is based on a cross-sectional survey carried

out on a representative sample of 1440 French lower and

upper secondary state schools (i.e. 10- to 18-year-old children)

from November 2005 to April 2006. The methodology has

been described elsewhere(18). Briefly, the schools were

selected from two independent samples. The first sample

included 1200 lower and upper secondary schools from

France’s mainland and overseas departments, randomly

selected from among the 7000 secondary schools admini-

strated by the Ministry of Education (ES) and having a cafe-

teria. The second sample included the 240 upper secondary

schools administrated by the Ministry of Agriculture (AS).

To ensure national representativeness of the sample, we

randomly selected the 1200 ES schools by a balanced

sampling design, based on four controlled variables (geo-

graphical location, school size and type, size of urban area

and location in a deprived area or not).

After validation of questionnaire and verification of a mini-

mum of fifteen meals returned, 707 schools were finally

retained for statistical analysis. In this sample, 570 schools

were administrated by the ES and 137 schools were admini-

strated by the AS. Furthermore, of the final sample of 707

schools, 270 had boarding facilities.

Measurements

Every school was asked to fill out a questionnaire on its

catering service management and the implementation of the

guidelines, and was requested to enclose all menus (lunches

and dinners) proposed during the last twenty school days.

The menus consisted of a list of the foods and dishes served

by courses (starters, main dishes, side dishes, dairy products

and dessert) during twenty successive days. However, infor-

mation about the amounts of foodstuffs provided was not col-

lected. Thereby, we used the adequate serving size

recommended by the GEMRCN, according to the food charac-

teristics and courses that were established to help caterers

with their menu elaboration to match the recommendations.

First, the traditional French courses (i.e. starter, main dish,

side dish, dairy product, dessert) were counted and identified

for all the 22 409 menus received (16 893 lunches and 5516

dinners). Then, the food items recorded were allocated a

nutritional composition in accordance with the French food

composition database: CIQUAL(23). When food items met

the specifications for meal courses and nutritional compo-

sition, they were assigned to one or more of the fifteen

food groups defined by the guidelines (see Table S1 of

the supplementary material, available online http://www.

journals.cambridge.org/bjn). Non-described ‘cheese’ and

‘yogurts’ (69·9 % at lunch and 73·5 % at dinner) were ran-

domly assigned, or not, to a particular food group after

taking into account the statistical distribution observed in

the remaining and clearly described cheese and yogurts.

The number of menus sent could differ from one school to

another (sixty-four schools sent fifteen to twenty meal sets

and 643 schools sent twenty or more meal sets), and most

of the menus were free-choice menus. Thus, to enable com-

parisons with the guidelines, the FFG observed in school

meals were related to a set of twenty meals, according to

the following formula:

Smeals foodstuffscorrespondingto thefood-groupdefinition
�

=

Smeals all foodstuffscorrespondingto thecoursesincluded

in the food-groupdefinitionÞ£ ð20£numberof courses

includedin thefood-groupdefinitionÞ

Calculation example: Estimation of a school adequacy to

the FFG ‘fried products $15 % of lipids’.

This particular FFG is to apply to main courses and side

dishes (two possible courses).

If a school returned twenty single menus including twenty

starters, twenty main courses, twenty side dishes, twenty des-

serts, in which ten menus proposed fried products at the main

course and ten menus proposed fried products at the side

dish, the adequacy to the FFG ‘fried products $15 % of lipids’

would be equal to: ((10 þ 10)/(20 þ 20)) £ (20 £ 2) ¼ 20. The

school would have served twenty times products from the

FFG ‘fried products $15 % of lipids’ on twenty meals.

If the school returned fifteen single menus only, in which

fried products were also served ten times at the main course

and ten times at the side dish, the adequacy to the FFG

‘fried products $15 % of lipids’ would be equal to

(10 þ 10)/(15 þ 15)) £ (20 £ 2) ¼ 26·7.

The school would have served 26·7 times products from the

FFG ‘fried products $15 % of lipids’ on twenty meals.

Impact of national guidelines on school meals 417

B
ri
ti
sh

Jo
u
rn
al

o
f
N
u
tr
it
io
n

https://doi.org/10.1017/S000711451100300X  Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S000711451100300X


The number of FFG met by each school was calculated as

the sum of each FFG, followed or not (0 or 1), considering

the meal type (lunch or dinner) separately. The schools’ com-

pliance regarding the recommendations was estimated both

quantitatively (on a scale from 0 to 15 for the FFG met) and

qualitatively through a three-class variable: low compliance

with the recommendations (six or less out of fifteen FFG fol-

lowed), medium (from seven to eight out of fifteen) or high

(nine or more out of fifteen).

Nutrient amounts and macronutrient contributions to

energy were obtained by the addition of nutritional amounts

in each course of the meal: starter þ main dish þ side dish

(þdairy products) þ desserts. Dairy products were considered

to be a single course in the case of a five-course menu, and

were included in the desserts in the case of four-course

menu. When free-choice menus were offered to the students,

a mean of nutrient amounts was first estimated by course and

then added to the means of other courses of the meal.

Finally, a mean of nutritional amounts was calculated per

school, considering lunch and dinner separately, and com-

pared to the national nutritional requirements when they

were available. On average, a lunch meal must provide

between 11 and 15 % of energy from proteins, 50 and 55 %

from carbohydrates, 30 and 35 % from lipids, at least 300–

400 mg Ca and 4–7 mg Fe(22). No information on the amounts

of vitamin C required has been provided for lunches. The

requirements were set at 35–50 mg as the requirements for

1 d are estimated at 110 mg for teenagers.

Statistical analysis

All analyses were carried out using the Statistical Analysis

System, version 9.1 (SAS Institute, Inc., Cary, NC, USA). The

representativeness of the final samples was tested according

to the controlled variables used for the balanced sampling

design: geographical location, school size and type, size of

urban area and location in a deprived area or not. Only a

little deviation regarding the geographical location was

observed. Therefore, a weighting coefficient was calculated

by the ratio method of the CALMAR macro(24) to ensure the

national representativeness of the final sample.

The number of meal courses (four or five) and type of menu

(free choice, guided choice, no choice (unique menu)) were

considered as possible confounding variables, as they have

been shown to be associated with the level of implementation

of frequency guidelines and the nutritional amounts in the

meals(25). Indeed, five components and free-meal choice

(often associated with five components) were found to be

related to an increase in nutritional amounts (results not

shown). The mean nutrient amounts provided by school

meals were compared between ES and AS schools and

lunch and dinner, using a t test. The relationships between

nutrient amounts (i.e. lipids, proteins, total sugars, Ca, Fe

and vitamin C and energy) and the compliance with their cor-

responding FFG (i.e. the FFG that aimed at the nutrient

reduction or increase) and the overall recommendations ade-

quacy were tested using ANOVA after controlling for the two

adjustment variables. The level of significance used was

P,0·05. ES and AS schools were studied separately because

of their different sampling design.

Results

Compliance of meal food composition with the
recommendations

Table 1 shows the proportion of schools meeting each FFG

and their distribution according to the three levels of compli-

ance defined.

Recommendations were less followed at dinnertime

(P,0·05) for both ES and AS schools, with 44·8 and 60·2 %

of ES and AS, respectively, having a low compliance level,

47·4 and 33·9 % an intermediate one, and 7·7 and 5·9 % a

high level. ES schools followed more guidelines at dinner

than AS schools, whereas the contrary was observed for

lunches (P,0·05). According to the three levels of compliance

defined, 32·9 and 28·2 % of the ES and AS schools, respect-

ively, had a low level for lunches, 52·1 and 45·5 % an inter-

mediate level, and 15·0 and 26·3 % a high level. Food groups

consisting of high-fat starters, fried products, raw fruits, veg-

etables, dairy products and starchy foods were well offered

whereas food groups consisting of highly sweetened desserts,

main courses, preparations, cheese, meat and fish were insuf-

ficiently offered in school meals.

Nutrient amount offered in school lunches and dinners

The mean meal nutrients on offer and macronutrient contri-

bution to energy are shown in Table 2. A significant effect

of the type of meals (lunch or dinner) and of the types of

school was observed for several nutrient offerings. Lipid, pro-

tein and carbohydrate contributed respectively to 42·8, 21·5

and 35·7 % of energy offering at lunch in ES schools. Similar

proportions were noted for dinners in ES schools and

for lunches and dinners in AS schools. Average offerings of

vitamin C, Fe and Ca matched the estimated average require-

ments with 42·2 and 40·6 mg vitamin C, 5·4 and 5·6 mg Fe, and

338·3 and 355·9 mg Ca, respectively, in ES and AS schools

at lunch.

Impact of food-group frequency guidelines on nutrient
offering

The impact of each FFG on its respective nutrient offering is

shown in Table 3. In general, the observations confirmed

that the FFG had been effective in adjusting the nutrient

amount offered.

The impact of the FFG on nutrient offering was generally

greater at lunch and for ES schools. No significant impact

was observed for the food groups that were either fully

followed (fried products, desserts with .15 % of lipids) or

poorly followed (desserts ,15 % of lipids). However, they

did decrease the amounts of lipids and total sugars (desserts)

offered in the meals.

The lipid offering was significantly lower when the starters

with .15 % of lipids were limited by the schools, as suggested

M. Bertin et al.418
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Table 1. Prevalence of schools meeting the food-group frequency guidelines for twenty meals, according to the type of meal and the ministry in charge of the schools*

(Percentages and 95 % confidence intervals)

Lunch (n 707) Dinner (n 270)

ES schools (n 570) AS schools (n 137) ES schools (n 137) AS schools (n 133)

Food group % 95 % CI % 95 % CI % 95 % CI % 95 % CI

Percentage of compliance with the food-group frequency guidelines
Starters containing 15 % fat or more 60·9 56·9, 64·9 40·7 32·5, 49·0 76·1 68·9, 83·2 63·1 54·9, 71·3
Fried products containing 15 % fat or more 100·0 100·0, 100·0 100·0 100·0, 100·0 100·0 100·0, 100·0 100·0 100·0, 100·0
Main courses with protein:fat ratio ,1 22·2 18·8, 25·6 34·6 26·6, 42·6 8·9 4·2, 13·7 6·3 2·2, 10·4
Red meat, not minced 17·7 14·6, 20·9 54·1 45·8, 62·4 14·4 8·5, 20·2 1·5 0·6, 3·6
Fish with a protein:fat ratio $2 16·4 13·3, 19·4 14·7 8·8, 20·7 6·6 2·5, 10·8 2·3 0·3, 4·8
Preparations including ,70 % meat, fish, eggs or cheese 12·2 9·5, 14·9 42·7 34·4, 51·0 6·2 2·1, 10·2 2·8 0·0, 5·5
Raw fruit and vegetables 74·1 70·5, 77·7 62·2 54·0, 70·3 52·0 43·6, 60·4 48·6 40·2, 57·1
Starchy foods 78·8 75·4, 82·1 76·1 69·0, 83·3 90·6 85·7, 95·5 79·0 72·1, 85·9
Cooked vegetables (.50 %) 61·5 57·5, 65·5 62·0 53·9, 70·1 43·6 35·3, 51·9 56·7 48·3, 65·2
Desserts containing raw fruit 89·9 87·4, 92·4 88·1 82·7, 93·5 90·2 85·2, 95·2 89·1 83·8, 94·4
Cheeses containing 150 mg Ca/portion 8·2 6·0, 10·5 22·6 15·6, 29·6 17·9 11·5, 24·3 24·4 17·1, 31·7
Cheeses containing 100 to 150 mg Ca/portion 6·3 4·3, 8·3 18·2 11·7, 24·7 3·8 0·6, 7·1 18·7 12·0, 25·3
Dairy products containing 100 mg Ca and ,5 g fat/portion 76·8 73·4, 80·3 63·0 54·9, 71·1 80·3 73·7, 87·0 63·7 55·6, 71·9
Desserts containing 15 % fat and .20 g total sugar/portion 82·4 79·3, 85·5 89·9 84·8, 94·9 88·4 83·0, 93·7 89·7 84·5, 94·8
Desserts containing ,15 % and .20 g total sugar/portion 1·1 0·2, 1·9 1·2 0·6, 3·0 0·0 0·0, 0·0 0·7 0·7, 2·0

Level of compliance with all food-group frequency guidelines
Low level (0–6) 32·9 29·0, 36·8 28·2 20·7, 35·7 44·8 36·5, 53·1 60·2 51·9, 63·5
Medium level (7–8) 52·1 48·0, 56·2 45·5 37·2, 53·8 47·4 39·0, 55·7 33·9 25·8, 41·9
High level (9–15) 15·0 12·1, 17·9 26·3 18·9, 33·7 7·7 3·2, 12·1 5·9 1·9, 9·9

ES, general and vocational teaching; AS, agricultural teaching.
* Reading example: 60·9 % of the ES schools and 40·7 % of the AS schools met the guideline limiting starters with 15 % of fat or more at lunch; 76·1 and 63·1 % of ES and AS schools, respectively, met this guideline at dinner.
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in the recommendations. Following FFG for the main course

with a protein:fat ratio ,1 and desserts with .15 % lipids

food groups also lowered the lipid amounts offered, even

though the differences were not significant for dinner and

AS schools.

Furthermore, a proper offering in red meats and preparations

including more than 70 % of eggs, meat or fish increased the

protein amounts in the meals served. Amounts of Ca, as

well as amounts of lipids, were significantly higher when the

guidelines related to cheese were met. However, suitable

servings of dairy products decreased the offering in Ca. In

addition, a significant increase in vitamin C was noted when

starters with raw vegetables and desserts with fruit were pro-

posed according to the guidelines. This improvement was also

observed with a greater offering in cooked vegetables in the

side course, but only at dinner. Finally, a better offering in

Fe was found when the FFG regarding red meat was followed,

but the difference was significant only for ES lunches. The

respect of the preparations including more than 70 % eggs,

meat or fish FFG showed to enhance Fe offering for ES

schools only, at both lunches and dinners, whereas following

FFG on fish did not increase the dietary Fe offering.

Compliance with the overall food-group frequency
guidelines on nutritional offering

Table 4 presents the impact of the overall FFG on the different

nutrients and energy offerings in school meals. Higher compli-

ance regarding the overall recommendations is associated

with a ‘lower energy and lipids offering’ (with a significant

difference at lunch for both ES and AS schools). It was also

shown that greater compliance with the FFG made it possible

to increase the ‘vitamin C and reduce the carbohydrate offering’.

Discussion

The main objective of the study was to identify the effective-

ness of the dietary recommendations in enabling schools to

achieve an adequate nutritional offering in school meals.

The present study used data from the only national survey

on school meals and catering in France. The large sample

and national representativeness of the survey on school cater-

ing and meals served offered many advantages for estimating

the effectiveness of the dietary recommendations in adjusting

the nutritional offering of school meals.

Nevertheless, there are several limitations to the present

study. First, the study design itself, which included only state

schools. This limitation remained acceptable, as 78 % of

French pupils go to state schools. However, data on meals

served in private schools should be collected in the future

as they receive nearly 20 % of the schoolchildren that eat

at school. Moreover, the menus were collected only in

autumn/winter, which did not take into account seasonal

availability in some foods such as fruits and vegetables. Never-

theless, this does not invalidate the study results as the FFG

were set up to be relevant throughout the year. Apart from

that, after two reminders during the school year, the final

response rate remained at 49 %, which matched the range ofT
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Table 3. Impact of the Groupe d’Etude des Marchés de Restauration Collective et Nutrition recommendations on nutrient amounts associated, considering the type of meal and ministry in charge of
the schools†

(Mean values and 95 % confidence intervals)

Lunch (n 707) Dinner (n 270)

ES schools (n 570) AS schools (n 137) ES schools (n 137) AS schools (n 133)

Nutrients‡ Food groups Mean 95 % CI Mean‡ 95 % CI Mean 95 % CI Mean‡ 95 % CI

Lipids (g) Starter with .15 % lipids
Yes 34·3*** 33·8, 34·8 36·5*** 35·1, 38·0 36·7*** 35·5, 37·9 38·3*** 36·8, 39·8
No 37·8 37·2, 38·4 40·5 39·3, 41·6 41·4 39·2, 43·5 41·8 40·2, 43·3

Fried products
Yes 35·7 35·2, 36·1 38·6 37·6, 39·6 37·9 36·8, 39·0 39·4 38·3, 40·6
No

Main protein course with protein:fat ratio , 1
Yes 34·3** 33·5, 35·2 38·5 36·9, 40·0 35·2 30·9, 39·5 34·6 28·5, 40·6
No 36·0 35·6, 36·5 38·7 37·4, 40·0 38·1 37·0, 39·2 39·7 38·6, 40·9

Cheese with 100 to 150 mg Ca
Yes 36·8 35·3, 38·2 40·3 38·3, 42·3 37·5 28·4, 46·8 42·0* 39·9, 44·3
No 35·6 35·2, 36 38·8 37·8, 39·8 37·9 36·8, 39·0 39·1 37·8, 40·4

Cheese .150 mg Ca
Yes 36·5 35·2, 37·9 40·6 38·9, 42·5 41·6* 39·3, 44·0 43·2 41·3, 45·1
No 35·6 35·2, 36·0 38·6 37·6, 39·6 37·1 35·9, 38·3 38·5 37·2, 39·8

Desserts with .15 % lipids
Yes 35·4** 34·9, 35·8 34·0 38·0, 40·0 37·8 36·6, 39·0 39·3 38·0, 40·6
No 36·9 36·0, 37·8 37·8 35·1, 40·4 38·8 36·1, 41·4 40·5 37·6, 43·4

Proteins (g) Main protein course with protein:fat ratio , 1
Yes 43·1*** 40·6, 41·8 44·1 43·2, 45·1 40·0 36·2, 43·8 40·1* 35·8, 44·3
No 39·9 39·6, 40·2 43·1 42·2, 43·9 38·7 37·8, 39·5 38·0 37·3, 38·7

Fishes
Yes 41·1 40·5, 41·7 43·2 41·7, 44·6 40·8 36·4, 45·2 37·7 31·3, 44·1
No 40·0 39·7, 40·3 43·5 42·7, 44·2 38·7 37·8, 39·5 38·2 37·5, 38·9

Red meat
Yes 41·2*** 40·5, 41·8 43·8 43·0, 44·5 41·3** 39·2, 43·4 42·7 2·1, 87·4
No 40·0 39·7, 40·3 43·1 41·9, 44·2 38·4 37·5, 39·3 38·1 37·4, 38·8

Preparations including ,70 % of eggs, meats or fish
Yes 41·0** 40·1, 41·9 43·6 42·8, 44·5 42·6* 39·4, 45·7 39·8 24·4, 55·2
No 40·1 39·8, 40·4 43·3 42·3, 44·3 38·7 37·8, 39·5 38·1 37·4, 38·8

Total sugar (g) Desserts ,15 % lipids and .20 g total sugar/portion
Yes 26·1 20·9, 31·4 23·0 1·1, 44·9 0·0 – 28·3 0·0, 0·0
No 26·1 25·8, 26·4 25·1 24·5, 25·6 26·8 26·1, 27·5 26·4 25·7, 27·1

Desserts with . 15 % lipids and .20 g total sugar/portion
Yes 25·9* 25·5, 26·3 25·0 24·4, 25·6 26·7 26·0, 27·5 26·3 25·5, 27·0
No 27·0 26·3, 27·7 25·2 23·8, 26·5 27·2 24·7, 29·7 27·2 24·6, 29·9

Ca (mg) Cheese with 100 to 150 mg Ca
Yes 371·8** 352·2, 391·4 388·3 370·5, 406·1 403·3 349·7, 456·9 457·1* 426·9, 487·3
No 336·9 331·0, 342·8 355·7 341·9, 369·5 381·8 368·5, 395·1 401·1 384·9, 417·3

Cheese .150 mg Ca
Yes 379·5*** 362·1, 396·9 408·8*** 393·5, 424·1 432·5** 411·2, 453·8 468·2*** 445·1, 491·2
No 335·5 329·5, 341·4 347·9 334·3, 361·5 371·7 357·3, 386·1 393·3 376·7, 409·8

Dairy products
Yes 334·0** 327·5, 340·5 354·3** 339·1, 369·4 379·4 365·0, 393·7 394·4** 376·9, 412·0
No 356·0 344·1, 367·9 374·2 354·8, 393·6 395·7 365·2, 426·2 441·6 417·1, 466·2

Fe (mg) Red meats
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Table 3. Continued

Lunch (n 707) Dinner (n 270)

ES schools (n 570) AS schools (n 137) ES schools (n 137) AS schools (n 133)

Nutrients‡ Food groups Mean 95 % CI Mean‡ 95 % CI Mean 95 % CI Mean‡ 95 % CI

Yes 5·5** 5·4, 5·7 5·7 5·5, 5·8 5·5 5·1, 5·9 6·1 2·9, 9·4
No 5·3 5·3, 5·4 5·5 5·3, 5·7 5·4 5·2, 5·5 5·2 5·0, 5·3

Fishes
Yes 5·3 5·2, 5·4 5·6 5·4, 5·8 5·6 4·9, 6·3 5·1 4·4, 5·8
No 5·4 5·3, 5·4 5·6 5·5, 5·7 5·4 5·2, 5·5 5·2 5·1, 5·3

Preparations including ,70 % of eggs, meats or fish
Yes 5·5 5·3, 5·6 5·6 5·5, 5·8 5·9 5·4, 6·6 5·3 2·3, 8·0
No 5·4 5·3, 5·4 5·6 5·4, 5·8 5·4 5·2, 5·5 5·2 5·1, 5·3

Vitamin C (mg) Starter with raw vegetables
Yes 43·9** 43·1, 44·8 44·3 42·2, 46·4 45·9** 44·7, 51·2 47·4 46·6, 54·6
No 37·0 35·6, 38·5 34·4 31·8, 37·1 41·1 37·2, 42·3 42·5 38·2, 43·5

Desserts with fruit
Yes 43·5*** 42·7, 44·2 42·6* 40·7, 44·4 48·0 43·5, 48·3 50·6 44·8, 50·1
No 35·0 33·3, 37·3 34·4 30·3, 38·4 39·8 35·6, 46·7 40·8 36·7, 48·3

Cooked vegetables
Yes 42·2 41·3, 43 40·8 39·0, 42·5 43·0*** 40·9, 45·1 41·9* 39·4, 44·5
No 42·2 40·7, 43·7 40·3 36·5, 44·1 44·8 41·3, 48·3 50·4 45·9, 54·8

ES, general and vocational teaching; AS, agricultural teaching.
Mean values were significantly different according to compliance or not with specific food-group frequency guidelines, tested using ANOVA adjusted on the type of menu and number of components: *P,0·05; **P,0·01;

***P,0·001.
† Reading example: at lunch a meal served in ES schools provided on average 34·3 g lipids if they met the FFG ‘Starter with .15 % lipids’ and provided 37·8 g lipids if not.
‡ A relation between a particular nutrient and a specific FFG was studied if the nutrient was concerned by an FFG. For example: the amounts in Ca were analysed in relation to the FFG that were proposed to improved amounts of

Ca the schools meals that are the FFG: cheese .150 mg Ca, cheese with 100 to 150 mg Ca and dairy products.
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Table 4. Nutrients and energy average offer following the overall food-frequency guideline adequacy (i.e. three levels of adequacy)†

(Mean values and 95 % confidence intervals)

Lunch (n 707) Dinner (n 270)

ES schools (n 570) AS schools (n 137) ES schools (n 137) AS schools (n 133)

Nutrients Low Medium High Low Medium High Low Medium High Low Medium High

Energy (kJ)

Mean 3225·9*** 3109·1 3055·5 3323·5** 3259·8 3217·6 3331·4 3196·6 3244·8 3262·8 3214·6 3146·0

95 % CI 3184·1, 3267·8 3076·0, 3142·2 2999·0, 3112·5 3155·2, 3491·8 3189·1, 3331·0 3120·4, 3314·3 3212·5, 3450·3 3104·9, 3287·9 3133·0, 3356·1 3173·6, 3351·5 3096·6, 3333·1 3030·8, 3260·7

Carbohydrates (g)

Mean 67·9* 66·6 66·3 65·9 64·5 63·6 73·2* 68·5 70·1 66·6 67·2 62·7

95 % CI 66·8, 69·1 65·7, 67·6 64·7, 67·8 62·5, 69·2 62·4, 66·6 60·9, 66·3 70·1, 76·3 66·1, 71·0 63·7, 76·4 64·1, 69·1 64·1, 70·3 57·7, 67·8

Lipids (g)

Mean 37·5*** 35·1 33·5 40·0*** 38·3 37·7 38·7 37·1 37·3 40·1 38·4 38·1

95 % CI 36·8, 38·2 34·5, 35·7 32·4, 34·6 37·1, 42·8 37·1, 39·6 35·9, 39·4 37·0, 40·4 35·4, 38·7 33·8, 40·8 38·5, 41·7 35·9, 41·0 36·1, 40·1

Proteins (g)

Mean 40·3 40·0 40·8 42·6 43·8 43·7 38·6 38·8 39·6 38·0 38·3 39·4

95 % CI 39·8, 40·8 39·6, 40·4 39·9, 41·6 40·6, 44·6 43·0, 44·6 42·7, 44·6 37·3, 40·0 37·6, 40·0 38·5, 40·8 37·0, 38·9 37·1, 39·5 36·4, 42·4

Total sugar (g)

Mean 26·1 26·0 26·5 23·5** 26·0 24·1 26·8 26·3 29·0 26·1 26·9 26·0

95 % CI 25·5, 26·6 25·5, 26·5 25·6, 27·4 21·8, 25·1 25·2, 26·7 22·9, 25·3 25·8, 27·9 25·2, 27·5 27·0, 30·9 25·1, 27·1 25·6, 28·1 24·2, 27·7

Vitamin C (mg)

Mean 41·0 42·5 43·6 34·5** 43·5 42·1 44·3 44·1 44·7 47·0* 42·2 51·0

95 % CI 39·4, 42·5 41·4, 43·5 41·7, 45·6 31·0, 38·0 40·9, 46·0 38·8, 45·3 40·1, 48·4 41·3, 46·8 39·7, 49·7 43·4, 50·6 38·3, 45·9 46·8, 55·1

Ca (mg)

Mean 336·2 338·3 343·2 337·3 364·9 360·2 378·6 382·7 396·7 406·3 415·8 399·4

95 % CI 325·2, 347·1 330·6, 345·9 322·6, 363·9 299·3, 375·4 346·2, 383·7 338·1, 382·3 358·9, 398·3 363·3, 402·0 377·2, 416·2 384·6, 427·8 382·8, 448·7 377·1, 421·7

Fe (mg)

Mean 5·4 5·3 5·4 5·5 5·7 5·5 5·5 5·3 5·3 5·2 5·1 5·0

95 % CI 5·3, 5·5 5·3, 5·4 5·2, 5·5 5·2, 5·8 5·6, 5·9 5·3, 5·7 5·2, 5·7 5·1, 5·5 5·1, 5·4 5·1, 5·4 4·9, 5·3 4·3, 5·6

ES, general and vocational teaching; AS, agricultural teaching; FFG, food-group frequency guidelines.
Mean values were significantly different between the three levels of compliance with FFG, tested using ANOVA adjusted on the type of menu and number of components: *P,0·05; **P,0·01; ***P,0·001.
† Reading example: in ES schools with low adequacy to the FFG, a meal provided on average 3225·9 kJ at lunch.
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response rates observed in studies based on a similar

design(26,27). However, representativeness of the sample

was verified and information was collected on 22 409 meals

(16 893 lunches and 5516 dinners), which strengthens the pre-

sent findings. The present study is based on the menus

returned by the schools, which implies that the quality of

the data relied on the quality of the menu description.

Indeed, a large number of cheese and yogurt items in the

menu were not precisely identified and were randomly

assigned to an amount of Ca (using the amounts observed

for other cheeses or yogurts), which might differ from reality.

Furthermore, to ensure the representativeness of the sample,

schools with only fifteen menus returned or with free-meal

choice were included in the study. Nevertheless, the appli-

cation of the formula enables the management of this aspect

and allows a correct comparison between the offering and

the frequency guidelines.

In addition, theoretical portions were used to estimate nutri-

ent amounts in the meals, which might differ from the portions

actually served and then eaten by schoolchildren(28). To avoid

this issue, in some surveys, food offered and consumption are

collected at the same time on school premises(28). This method

would enable a better accuracy in the description of the food

offered and portion size served but would also require more

materials and involve more people to collect the data. It has

mainly been used in studies with a small sample of schools,

and thus making it difficult to adapt to our large study. Finally,

since the recommendations are first to be targeted to the

offer, the present study concerned the dietary offer of school

meals and did not provide information on the foods chosen

by children.

The analysis of meal composition showed that the FFG

were well followed for high-fat foods, plant products (raw or

cooked vegetables, fruits and starchy foods) and dairy pro-

ducts but not for food groups aimed to improve the nutritional

quality of main courses, to promote the consumption of

cheese or to limit the consumption of high-sugar desserts.

On the whole, the schools appeared to have complied less

with the 2007 FFG than the one released in 1999(21). This

decrease was found for both types of school (ES and AS)

and meals (lunch and dinner). Indeed, the 2007 FFG focused

on more specific food groups and made stricter demands than

the 1999 FFG(21). The differences in compliance between the

two versions of the guidelines are mainly explained by the

reduction of the maximum FFG defined for food groups to

be limited in the earlier guidelines (e.g. high-fat starters),

and by the revision of the foods allowed in food groups

(e.g. red meat, preparations, fishes, main course with

protein:fat ratio). Regarding other food group guidelines, no

direct comparison can be made because of the changes and

supplementary recommendations made in the 2007 guide-

lines. However, the new recommendations revealed that the

guidelines for fruits in dessert were followed more than

those for raw vegetables in starters, and that dairy products

were more often proposed than cheeses. The new constraint

on total sugar content of fatty desserts in the 2007 guidelines

is less restrictive than the previous one and allows more fatty

desserts in meals. Thereby, some adjustments are still to be

made to improve the recommendations. Following the present

study findings, the constraint on sugar content of fatty desserts

will be removed in the upcoming regulations.

The nutritional composition analysis confirmed the ben-

eficial effect of FFG on specific nutrient offers, especially

when the food group concerned a particular nutrient that

should be limited or increased. Thus, food groups aimed at

reducing the lipids and total sugar offered favourably influ-

enced the offering for such nutrients. Similarly, the food

groups established specifically to increase the offering for

Ca, vitamin C, Fe and animal proteins were found to be effec-

tive on the whole. The decrease in Ca offered when more

dairy products are served may be explained by a substitution

effect with cheese, which contains greater amounts of Ca

than other dairy products.

Furthermore, the difference in the nutrient offering was

robust to adjustment for the number of courses and type of

menu, suggesting that they were directly related to compli-

ance with the recommendations rather than reflecting the

meal structure.

Differences between lunch and dinner and ES and AS

schools were noted. The recommendation impact would

appear to be greater for lunch and for ES schools. This differ-

ence might be due to the fact that the ES schools and lunch

samples were bigger than those for the AS schools and

dinner ones.

A comparison between the nutritional offering and general

compliance with the recommendations confirmed that high

observance of the guidelines tended to lead to a more appro-

priate global nutrient offering, especially in limiting the energy

and fat offered and promoting the vitamin C offered in school

meals. The results confirm the influence of the FFG on the

global nutritional offering of school catering. They also

suggest that it is necessary to follow all the recommendations

to get a balanced diet. Even though no significant evidence of

compliance with the general recommendations was observed

for dinners, similar trends were found.

Similar benefits of schools meal recommendations have

been reported in other studies. Gould et al.(29) have shown

that English schools with food provisions closest to the guide-

lines (mandatory nutritional standards) enabled pupils to ben-

efit from superior nutrient intakes. Two others studies have

concluded that the school meal guidelines have the same

beneficial effect on the nutritional offering(13–15). However,

one study observed a decrease in nutritional intake improve-

ment for the second year. This reversal was explained by

students compensating by consuming foods from vending

machines rather than (or in addition to) school cafeteria

meals during the second year(13,30).

These findings suggest that complementary actions are

necessary to provide healthy and nutritious meals at school.

Government policies or recommendations for school cafeteria

dietary offerings do influence the students’ choice of food but

they have to be implemented for all food environments

(through education on nutrition or changes in the whole

school environment (including vending machines)) so that

students cannot change to a different source of foods, thus

getting around any dietary changes(11,13). The third school
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nutritional dietary assessment in the USA has notably shown

a significant reduction in the energy offering from schools

that did not have any snack bars or vending machines. The

reduction was also observed in schools with unique menus

or fewer food choices available in the cafeteria(11). In France,

food vending machines have been prohibited(31). It has also

been suggested that fruits should be provided free of charge

during morning and afternoon breaks as an alternative, to

increase their consumption. Meanwhile, other recommen-

dations for morning snacks have been developed in

France(32). Consequently, the whole school environment is

taken into account. More than merely taking positive measures

to foster the access to healthy food or educate children on

nutrition and cooking, the French authorities are considering

using negative actions such as restricting the food proposition

(through FFG) or source of foods at school. Both methods

have been found to be complementary and necessary. Never-

theless, the recommendations are first established to balance

dietary offering. Thereby, education and training of the

person in charge of school meals design is necessary as a

first step to success. An international collaborative study has

concluded that there is a real and urgent need for national

and international health and nutrition programmes to improve

the feeding habits of adolescents and help them choose heal-

thier foods(14,15,33,34). Designing effective nutrition interven-

tions for children and appropriate educational strategies is a

step forward(35–38) and limiting the temptation is another.

The integration of positive measures such as nutritional edu-

cational programmes, cooking or garden-based education

has been shown to foster healthier eating behaviour(31,36–38)

and is necessary to make the restrictive recommendations

easy to understand. As the environment has been shown to

influence food choices and intake, improvements will also

be needed in the dining room, to make school mealtimes a

more attractive, social and enjoyable experience(11,29,39–42).

However, even though the effect of recommendations on

the nutrients on offer was confirmed, an unbalanced dietary

offering in the macronutrients (excess in proteins, fat and

lack of carbohydrates) was observed. On the other hand, ade-

quate dietary offerings in Ca, Fe and vitamin C were shown.

These findings suggest that improvements are needed to get

schools to comply with the FFG by offering students the nutri-

tional requirements. A US study also found similar results, still

with excess in fat but with most of the schools following the

nutritional requirements for Ca, Fe and vitamin C as well(43).

Moreover, in France, in 2002 a study on meals eaten by chil-

dren at school found similar results concerning the excess of

fat and proteins but better amounts of Ca, Fe and vitamin C

from schools meals have been found since(44). This last obser-

vation confirms improvements in the dietary offering in school

meals over the past few years and the need for compliance

with nutritional recommendations. Nevertheless, this last

study focused on nutrient intakes whereas our results were

based on the nutrients available from the meals proposed.

This could also largely explain the improvement in the nutri-

tional offering for Ca, Fe and vitamin C. Hopefully, children’s

dietary intake in school canteens could be soon estimated

from the INCA 2(4), and it will then be possible and relevant

to confront offering and consumption. Indeed, when given

the choice, students generally choose less healthy options.

Consequently, better nutritional results are found when the

offering is considered than when the analysis concerns food

consumed directly by the students(15,45). Furthermore, the pre-

sent study focused on nutrients that were identified directly

associated to one or several FFG. Therefore, this analysis

excluded other micronutrients (vitamins and minerals), fibres

and saturated fat that were previously shown to be consumed

higher in schools meals as compared to home meals(44).

On the contrary, Na intakes were higher in the meals taken

at school. Further analyses on dietary intakes at school

based on the INCA 2 survey will manage to consider all the

nutrient intakes and will enable the trend in dietary intakes

over time in French schools to be watched.

Conclusion

In conclusion, the present study showed that a relatively high

proportion of schools followed the FFG. However, improve-

ments are still needed to get a proper and balanced dietary

offering for school meals. As these findings confirm the effec-

tiveness and relevance of the recommendations as a way

of positively affecting the nutritional offering, full compliance

with the FFG will help to improve the dietary offering.

Besides, forthcoming legislation based on the last version of

FFG drawn up by the GEMRCN in 2007 will compel all cater-

ers to provide healthier meals, which should hopefully

increase the compliance of school meals with the recommen-

dations and therefore make their dietary offering healthier.
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second degré: respect des recommandations nationales et
profils d’établissements (School meals in French secondary
state schools: compliance with national recommendations
and schools catering pattern). Rev Epidemiol Sante Publi-
que 59, 33–44.

26. Vereecken CA, Bobelijn K & Maes L (2005) School food
policy at primary and secondary schools in Belgium-
Flanders: does it influence young people’s food habits?
Eur J Clin Nutr 59, 271–277.

27. French SA, Story M & Fulkerson JA (2002) School food pol-
icies and practices: a state-wide survey of secondary school
principals. J Am Diet Assoc 102, 1785–1789.

28. Food Standard Agency (2004) Schools Meals in Secondary
Schools in England. Research Report RR557. London: Food
Standard Agency. http://www.dfes.gov.uk/research/data/
uploadfiles/RR557.pdf

29. Gould R, Russell J & Barker ME (2006) School lunch menus
and 11 to 12 year old children’s food choice in three second-
ary schools in England – are the nutritional standards being
met? Appetite 46, 86–92.

30. Neumark-Sztainer D, Story M, Perry C, et al. (1999) Factors
influencing food choices of adolescents: findings from
focus-group discussions with adolescents. J Am Diet Assoc
99, 929–937.

M. Bertin et al.426

B
ri
ti
sh

Jo
u
rn
al

o
f
N
u
tr
it
io
n

https://doi.org/10.1017/S000711451100300X  Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S000711451100300X


31. Martin A (2005) La place de la nutrition dans les établisse-
ments scolaires (The role of nutrition in schools). Cah Nutr
Diét 40, 81–86.
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