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Lunch in all-day schools in
North Rhine-Westphalia based on
menus and recipes1

Anna Kufeld, Kerstin Clausen, Claudia Krämer, Mathilde Kersting, Dortmund

Introduction
As all-day schools are becoming in-
creasingly common, adequate cater-
ing must be provided for the pupils
at lunchtime. According to the Con-
ference of the Ministers of Education
and the Arts, all-day schools must
provide lunch on days with all-day
schooling. It is not specified whether
this must be a hot meal, or whether
a cold meal is acceptable [1].

Lunch in Germany is normally a hot
meal. This contains a different mix-
ture of foods and nutrients than in
conventional cold meals [2]. If the
pupils are provided with a balanced
lunch, all-day schools can provide
nutrition that will help children and
adolescents from all levels of society
to remain healthy [3].

The 2009–2010 “State Survey of
Midday Catering in NRW” consisted

of a core survey and a detailed sur-
vey. The core survey in the total
sample provided structural data on
the school and its midday catering
[4, 5]. In a subsample, the detailed
survey collected the nutritional
characteristics of the available food
on the basis of menus and recipes.
These were then evaluated on the
basis of the “DGE Quality Standard
for School Catering”2 [6] and the hot
meal of the “Optimised Mixed Diet”
of the Research Institute of Child Nu-
trition (FKE) [8]. The present manu-
script contains essential data in the
detailed survey (� Figure 1).

Methods
Survey

The total randomised sample for the
core data consisted of 1,164 all-day
schools. From this, a randomised
subsample for collecting the detailed
data was selected of 189 all-day
schools with the corresponding
kitchens. In the invitation letter
about the core data, these schools
were also requested to send their
current 4-weeks menus and to grant
the FKE access to their food provider,
so that the corresponding recipes
could be collected.
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The detailed survey was split into
the components of questionnaires,
menus and recipes and was ad-
dressed to the on-site kitchen man-
agement or to the management of
external kitchens.

The questionnaires were used to col-
lect structural data on the kitchen,
including its food capacity, the qual-
ification of the staff and the use of
guidelines. To evaluate the frequency
of the available foods, nine groups of
dishes were prepared from the infor-
mation in the menus. The frequency
with which the nine groups of dishes
were used by the kitchen was com-
pared with the information in the
DGE Checklist [6], as well as the
Checklist for the hot meal in the Op-
timised Mixed Diet [8].

To evaluate the nutrient content, the
recipes were recorded at the same
time as the menus, over a period of
two consecutive weeks. For this pur-
pose, the kitchen management were
supplied with recipe forms, together
with instructions on how to com-
plete them. Nutrient densities
(g[mg]/MJ) were used to evaluate
the nutrients in the recipes, as this
permits evaluation independently of
the portion size. Information on the
portion sizes was not available.

Evaluation

For the evaluation of the data, the
kitchens were categorised as follows:

Internal kitchen
Mixed kitchen: Most of the dishes
were prepared fresh on site. How-
ever, ready-to-use products were
also on the menus.
Deep-freeze system: Deep-frozen
food was regenerated on site and
normally complemented with

raw fruit and vegetables and/or
salads.

External kitchen
Cook and hold system: The dishes
were prepared in an external
kitchen, kept hot and supplied to
the school.
Cook and chill system: The dishes
were prepared in an external
kitchen, and delivered cooled to
the school, where they were
heated up before being distributed.

Fig. 1: Sampling and sampled group of the all-day schools in NRW
participating in the survey
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Fig. 2: Two approaches to evaluate lunches with respect to nutrient content:
a) DGE Quality Standard: 25 % of the reference values of the DGE for the daily supply of nutrients [6]
b) Optimised Mixed Diet: mean nutrient supply of the lunch in the 7-day menu of the Optimised Mixed Diet,
expressed as % of daily nutrient supply [8]

a DGE Quality Standard b Optimised Mixed Diet
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The content of energy and nutrients
in the available lunches was calcu-
lated using the food and nutrient
database LEBTAB (� Box). The evalu-
ation was based on the derived nu-
trient density (mg/MJ), which per-
mits age-independent evaluation.
The calculations correct for average

nutrient losses during conventional
preparation. On the other hand, ad-
ditional losses from differences in pe-
riods of keeping the food hot were
not considered. As a criterion for nu-
trients, the DGE Quality Standard
uses the “quarter” approach, which
means that a meal should supply

25 % of the D-A-CH reference values
for the supply of energy and the rel-
evant nutrients per day (� Figure 2).
As shown in � Figure 2, the Opti-
mised Mixed Diet considers foods
and nutrient patterns that are typi-
cal of meals [2]. The meals should be
adjusted in such a way that they
complement each other in a building
block system to yield a daily supply
in accordance with recommenda-
tions. A specific type of meal, e. g. a
hot meal, must not contain the same
proportion of nutrients as other
meals.

Results

Detailed data were supplied by 189
all-day schools and comprised a total
of 94 questionnaires (55 internal
kitchens, 39 external kitchens), 32
complete 4-week menus and 489
recipes.

Dish selection and staff

Most kitchen managements base
their selection of dishes and recipes
on information from suppliers
(46 %) and DGE Standards (43 %),
followed by FKE recommendations
(22 %). Similar distributions were
found in the stratification between
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Fig. 3: Orientation aids used by kitchen managements when preparing
menus and recipes (n = 94)
Multiple answers allowed
DGE = German Society for Nutrition; FKE = Research Institute of Child
Nutrition

0 10 20 30 40 50 60

%

no
orientation

list of
services

supplier

FKE

DGE

overall
internal kitchen
external kitchen

43
35

54

22
15

33

46
49

41

3
2

5

20
27

10

Fig. 4: Frequency of the inclusion of individual groups of dishes in lunch,
in comparison to the DGE checklist and the hot meal of the Opti-
mised Mixed Diet (OMK) (n = 32)
DGE = German Society for Nutrition
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LEBTAB is the special in-house
database for foods and nutrients.
It is specially planned for child nu-
trition and contains data on the
energy content and > 30 nutrients
for currently > 12,000 foods and
products.

The information on the nutritional
values of basic foods in LEBTAB is
taken from standard tables of nu-
tritional values, e. g. Souci-Fach-
mann-Kraut; the values for com-
bined products are taken from
recipe simulation using the list of
ingredients and the declared lev-
els of nutrients. The foods in
LEBTAB reflect the food market for
children in Germany [9].
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internal and external kitchens. In all,
internal kitchens more rarely em-
ploy orientation aids than do exter-
nal kitchens (� Figure 3).

In almost all external kitchens,
trained staff – cooks, nutritionists,
dieticians – were responsible for
preparing lunch. In most kitchens
(92 %), cooks were employed. In
36 % of kitchens, nutritionists or di-
eticians were also employed. Only in
internal kitchens were there persons
responsible without professional
qualifications. Here they made up
the largest group (44 %).

Somewhat more than half of kitchen
managers (60 %), internal and exter-
nal, stated that their staff had to take
training courses. 23 % of kitchen
managers sent their staff to courses
on child nutrition and 35 % to
courses on school catering.

Foods and menus

For most groups of dishes, there are
only minor differences between the
recommendations of the DGE Stan-
dard and the Optimised Mixed Diet.
However, the frequency of vegetar-
ian dishes in the Optimised Mixed
Diet is roughly twice that in the DGE
Standard.

Another difference is that the DGE
recommends a portion of fruit with
each lunch. In the Optimised Mixed
Diet, fruit is mainly a component of
the cold meals. The hot meal can
contain fruit as an ingredient (e. g. in
apple-carrot-salad) (� Figure 4).

In the survey, the availability of
many foods or dishes in the menu
was roughly in accordance with the
recommendations of DGE and FKE,
e. g. for potatoes/noodles/rice (avail-
able on 18 of 20 days recom-
mended), vegetables (16/20) and
peas and beans (2/2). Meat was
available much more often than rec-
ommended (13/7 OMK and 13/8
DGE), but fish more rarely (2/3 and

2/4, respectively). For vegetarian
dishes, the frequency of availability
(4/4 DGE, 4/8 OMK) was in accor-
dance with the recommendations of
the DGE and was thus only half as
great as recommended by the FKE.
Fruit was available much more
rarely than recommended by the
DGE (3/20) (� Figure 4).

In nearly all schools (96 %), drinks
were available for lunch; they were
almost always (91 %) free. In most
of the schools (87 %), mineral water
was available, followed by tap water
(42 %) and tea (unsugared 41 %, sug-
ared 14 %).

Nutrient densities

The mean proportions of carbohy-
drates, fat and protein in the energy
content in the recipes largely corre-
sponded to the values of the hot
meals in the Optimised Mixed Diet.
Relative to the DGE Quality Stan-
dard, the proportion of fat was
clearly higher (36 % vs. 30 %); the
proportion of carbohydrates was
lower and the proportion of protein
slightly lower. The exact values are
shown in � Figure 5.

The calculated nutrient densities for
calcium, iron, vitamin B1 and folate
in the recipes are shown in � Figure
6. On average, they lay below the
values of the DGE Standard, al-
though the densities for fiber, mag-
nesium and vitamin C were higher.
The recipes were generally poorer in
comparison with the nutrient densi-
ties in the Optimised Mixed Diet
(which are generally higher than
in the DGE Standard), than in the
comparison with the DGE Standard
(� Figure 6).

There were no differences between
the internal and external kitchens in
the evaluation of the menus, recipes,
available dishes or nutrient densities.

Discussion

Current recommendations for the
hot lunch at schools contain differ-
ent definitions of lunch, depending
on the source of the recommenda-
tions.

In addition to the hot main menu,
the DGE Quality Standard demands
additional components, in the form
of salad, fruit and a dessert [7]. The

Fig. 5: Mean percentage contributions of macronutrients to the energy
content of the lunch in comparison with the DGE Quality Stan-
dard and the values of the hot meal in the Optimised Mixed Diet
(OMK) (n = 489)
DGE = German Society for Nutrition
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hot meal – including salad, fruit and
a dessert – should supply 25 % of the
daily requirements of energy and all
relevant nutrients.

The prevention concept in the FKE
Optimised Mixed Diet assumes that
the hot menu, including salad,
makes up a complete meal and that
milk and fruit are included in the
normal cold meals [2, 8], so that the
different daily meals complement
each other to provide daily nutritient
supply in accordance with the rec-
ommendations [10]. The FKE as-
sumes that integrating milk and
fruit in the hot meal would bring a
risk that they might displace the
typical foods in the hot meal (such
as specific vegetables, wholemeal
noodles, fish and meat).

The kitchens more often base them-
selves on the DGE Standard than on
the FKE recommendations. One rea-
son for this might be that the DGE
Standard enjoys national support
from the IN FORM campaign and is
therefore better known [11].

The results of the present evaluation
of dishes and recipes depend - in
some cases on which of the current
recommendations are used as com-
parison.

Available foods and dishes

For many groups of dishes, the rec-
ommended frequency of availability
is approximately fulfilled – according
to the menus. This applies to impor-
tant plant foods such as pota-
toes/noodles/rice, vegetables and
peas and beans – all of which are im-
portant in nutritional supply and in
prevention. Within the general diet of
children and adolescents in Germany,
the consumption of these foods is
much less than the recommendations
of the Optimised Mixed Diet [12]. For
meat, the recommendations are ex-
ceeded – both in school foods and in
general consumption. On the other
hand, the recommended values for
fish are not reached [12].

A study with a similar structure has
been performed in Saxony, another

German state. In most groups of
dishes, this found similar frequencies
of availability to the present study
[13]. However, both meat and fish
dishes were more often available
than in NRW.

Paediatric nutritionists complain
that inadequate consumption of veg-
etable foods and excessive consump-
tion of meat are unfavourable from
the point of view of preventive med-
icine. The menus only confirm this
for the availability of meat. A simi-
lar favourable result was found in
Saxony. Further studies are needed to
see whether this result also applies to
other regions in Germany.

In spite of the generally positive as-
sessment of the composition of the
menus from the kitchens in the sur-
vey, none of the 4-week menus ful-
filled all of the criteria of the DGE
Standard or of the Optimised Mixed
Diet simultaneously. Nevertheless, it
is welcome news that the kitchens
already fulfil some of the recom-
mendations.

Drinks

All the consumption surveys in re-
cent years agree that children in Ger-
many should generally drink more
and select their drinks more carefully
[12]. This recommendation [14, 15]
has apparently been accepted in
NRW. Almost all schools offer free
drinks at lunch. In many cases, this
includes water, the drink of first
choice [8].

However, these favourable results
could not be confirmed in the Sax-
ony survey [13], where only just
half of all-day schools offered a free
drink at lunch. Moreover, the quality
of the free drink was often not in ac-
cordance with the recommendations,
due to its high energy content. More
than half of the schools offered juice
(57 %), some also soft drinks (12 %),
but only 14 % drinking water [13].

Fig. 6: Mean energy (MJ/g) and nutrient density (mg/MJ), expressed as
percentage of the values of the DGE Quality Standard and of the
hot meal of the Optimised Mixed Diet (OMK) (each 100 %)
As the DGE Quality Standard provides no information on the portion
size for lunch, it was not possible to calculate a reference value for the
energy density of the DGE Standard.
DGE = German Society for Nutrition
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Nutrient densities

The special feature of this survey
was that, in addition to the menu as-
sessment, the quality of the available
meals was assessed, also on the basis
of calculations of nutritional value.
To achieve this, the (mostly semi
quantitative) information on the
489 recipes had to be converted into
gram weights.

Although the mean energy densities
of the recipes were in accordance
with the recommendations of the
OMK3, the nutrient densities for vi-
tamins and minerals were often un-
satisfactory, particularly in compar-
ison with the OMK hot meal. The
reason for this may be that the hot
meal of the Optimised Mixed Diet ex-
hibits a specific food profile in com-
parison to conventional cold meals.
Thus the hot meal should contain
higher densities of specific nutrients,
particularly vitamins, in order to
complement the lower levels – e. g.
of vitamin C – in cold meals. This is
considered in the FKE recommenda-
tions – or even demanded as a con-
sequence (� Figure 2). In contrast,
the DGE employs the general one
quarter approach. Thus the content
of some of the nutrients (fiber, mag-
nesium, vitamins E and C) reach the
DGE lunch recommendations, but
not those of the FKE.

Although there was general compli-
ance with the recommendations of
the DGE and FKE at the level of foods
and dishes, this was not reflected
at the level of nutrients. Thus, the
nutritional quality of the warm
lunches in schools was slightly over-
estimated on the basis of the menus.
One reason for this may be that
menus do not supply the necessary
details about the foods and ingredi-
ents used, e. g. the amount of veg-
etables in the dish, the weight and
type of fat additive or the part of the
animal used to provide meat.

The actual quantities consumed were
not measured in either approach –
neither menus nor recipes.

These results confirm the results of a
previous state-wide FKE survey on
catering in child day-care centres
[16], which concluded that menus
alone do not permit a reliable esti-
mation of the nutritional quality of
lunch.

Surveys in other European
countries

Although menus are rarely used in
other countries as an evaluation cri-
terion for school catering, a variety
of nutrient-related surveys have
been performed on school lunches.
In a French study, the fat content of
the lunch provided was calculated as
43 energy %, which exceeds the stan-
dard to an even greater extent than
in the present study [17].

In the present study, the recommen-
dations of the DGE Standard for cal-
cium, iron, vitamin B1 and folate
could not be reached. Calcium, iron
and folate were also below the stan-
dard values in a study on school
lunches in Great Britain [18].

However, there are also positive ex-
amples of high quality school
lunches in other countries. Thus, a
Finnish study found that both the
macronutrients and the nutrient
densities of vitamins and minerals in
school lunches were in accordance
with the Finnish recommendations
[19]. The Finnish and German rec-
ommendations are similar. School
lunch in Finland enjoys a long tradi-
tion; the study even concluded that
it was healthier than lunch in the
family [19].

Due to the heterogeneity of the
methods in other European studies it
is impossible to reach any general
conclusions.

Limitations

The survey of the detailed data to
evaluate the nutrient content of the
school lunch turned out to be more

difficult to implement than expected:
In most cases, the schools did not di-
rectly provide food. Thus, contact
with the food providers had to be in-
direct and through the schools.

In order to evaluate the available
food on the basis of the DGE Stan-
dard, 4-week menus were requested.
Frequencies of dishes could not be
evaluated for kitchens which sent a
2-week or 3-week menu. Complete
4-week menus were only available
for 32 kitchens – although some of
these supplied several schools. Inde-
pendently of the menus, recipes from
all kitchens were used in the recipe
evaluation. Thus, an extensive data-
base of 489 meals was available for
the nutrient-related evaluation of the
food.

Because of the considerable effort re-
quired to prepare the documents, it
can be assumed that highly moti-
vated kitchens are over-represented.
As a consequence, the nutritional
quality of the available lunches may
possibly have been overestimated.
For future studies, it may be a chal-
lenge of how a compromise can be
found between the necessary detailed
precision of the documents and the
effort demanded of the kitchens.

Conclusions

The quality of lunches in school
catering can best be evaluated on the
basis of recipes. Results from menus
just provide orientation, as the nu-
trient content cannot be accurately
estimated, due to the lack of infor-
mation on quantities.

In the present survey, the recom-
mendations on the preparation of
menus were fulfilled to a greater ex-
tent than those for nutrient content,
which can essentially be derived
from the composition of the recipes.

3No portion size (g) is given in the DGE Quality
Standard, so that energy density could not be
calculated.
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Further support is needed to improve
the recipes – for example, by in-
creasing the size of the vegetable
portions and reducing the size of the
meat portions. This support might
be in the form of training on food
and meal selection. This is particu-
larly the case when it is borne in
mind that the present data might be
biased in favour of kitchens inter-
ested in nutrition.

Finally, when attempting to improve
recipes, it should never be forgotten
that the pupils must enjoy eating the
meals.
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