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ABSTRACT 
 
Pitsi, T.  Nutrition situation of pre-school children in Estonia from 1995 to 
2004. Tallinn University of Technology (2006). 
 

The main objective of this study was to investigate Estonian kindergarten menus 
over the period of 1995 to 2004, compare them with the recommendations and 
find out if the possible shortages would be compensated with the food children 
eat at homes. Several kindergarten menu calculations have been carried out in 
the Department of Food Processing at Tallinn University of Technology. In 
addition, help has been provided for making two major Estonian children dietary 
surveys – Estonian Toddler Health and Nutrition Survey (ETHNS) in 1996 and 
Estonian Children Health and Nutrition Survey (ECHNS) in 2002.   
 

The energy level from most of the kindergarten menus met the recommendations 
or exceeded it. Energy levels within the calculated days were extremely varying 
and energy contribution to different meals did not meet the recommendations. 
Energy consumption of the children in ETHNS and ECHNS was slightly lower 
than recommended. Energy derivation from macronutrients depended on the 
kindergarten. The average intake of fibre in both kindergarten menus and 
individual level surveys were sufficient. Problems were with vitamin D and C 
levels from kindergarten menus and the vitamin D deficiency would not be 
compensated with the food eaten at home. Although the supply with vitamin C 
has not improved over the years, its densities in kindergarten menus have 
increased. There was no problem of calcium levels from kindergarten menus, but 
individual level surveys showed over one fourth of pre-schoolers having 
shortages in calcium consumption and also that the structure of consumed milk 
products has changed over the years. There could be some problems with actual 
iron absorption due to relatively low iron levels and the fact that most of the 
consumed iron was non-haem and vitamin C levels were too low in some cases. 
Sodium intake both from menus and individual level surveys were too high and 
need to be corrected. 
 

All the studied kindergartens received the calculations of their menus with the 
suggestions of how to correct them and some of them were provided completely 
new corrected menus. From the surveyed kindergarten menu calculations a 
compilation of daily menus with recipes (Children’s food/Laste toit) has been 
published for kindergarten kitchens. All surveyed children’ parents in ETHNS 
and ECHNS were also given feedback of their child’s health and nutrition 
situation and recommendations for improving it. 
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1. BACKGROUND 
 

1.1 Introduction 
 
Healthy eating is important for pre-school children to provide the energy and 
essential nutrients they need to grow, develop and be active; develop their sense 
of taste, acceptance and enjoyment of different foods; contribute to their sense of 
well-being and feeling good about them; instil attitudes and practices which 
form the basis for lifelong health-promoting eating and activity patterns. 
Children have different energy and nutrient requirements depending on their age, 
gender, body size, rate of growth and level of activity, but they have a relatively 
a high energy requirement for their size, and provision of adequate dietary 
energy is vital during the period of rapid growth in early childhood. To achieve 
this energy intake, foods which are high in energy (and also rich in nutrients) 
and eaten as part of small and frequent meals may be necessary for younger 
children who do not have large enough stomachs to cope with big meals. A good 
supply of energy and nutrients is crucial and healthy eating guidelines (such as 
to reduce fat intake and eat more fibre) should be introduced gradually and with 
caution. Attention must be paid to feeding practices that maximize the intake of 
energy-dense foods without compromising micronutrient density. A good supply 
of protein, calcium, iron and vitamins A and D is necessary. Calcium is needed 
for healthy tooth development and, together with vitamin D, helps make bones 
stronger. Childhood is an important time for tooth and bone development. 
Appetites tend to increase during growth spurts and periods of intense activity, 
and fall when the pre-schooler is overly tired or excited. Food intakes of pre-
schoolers can vary from day to day. Over time, the child's intake of nutrients and 
energy typically averages out, thus achieving a healthy balance. 
 

Different foods contain different amounts of carbohydrates, fat, protein, 
vitamins, and minerals. A varied diet is far more likely to contain all the 
nutrients needed for growth and health than a diet that includes only one or two 
foods from each food group. A healthy diet uses moderation. This means it 
limits excess fat, sugar, and sodium. Some fat, sugar, and sodium in the diet are 
necessary. They provide energy (fat and sugar) or essential nutrients (fat and 
sodium), as well as make eating more enjoyable, but too much of these can 
contribute to health problems. If a child does not eat enough calories, it may 
slow or even stop his/her growth and also influence his/her learning abilities. 
Nutrient requirements are met over a period of time rather than within one day.  
 

The pre-school years represent a time of changing nutritional needs, from the 
totally dependent infant whose diet consists primarily of milk to an independent 
feeder who is consuming a mixed diet based on normal family foods. The pre-
school age is a time when food preferences start to be established. Early food 
experiences may have an important effect on eating patterns in later life and 
these appear to be changing as mealtimes are no longer a focal point of family 
life. 



 8

Food intake is influenced by family eating patterns, peers, and the media, the 
latter two become more important as the child grows older. Children are 
influenced by extensive marketing and advertising, which is targeted to them. 
Another influence on eating habits is cultural pressures predominant in 
industrialized countries to have a so-called ideal body shape. The desire to be 
thin and the stigma of obesity may be of particular concern to young people, and 
this may have a significant effect on body image, body esteem and self-esteem. 
Preferred patterns of snacking and meals may compromise dietary content 
during adolescence, but also starting from pre-school years, as they may reduce 
the consumption of fruits and vegetables – the important sources of 
carbohydrates, vitamins and minerals. 
 

Promotion of healthful behaviours should begin early in life, since it has been 
established that atherosclerosis, hypertension, obesity, and osteoporosis begin 
developing in childhood. Evidence exists that cardiovascular risk factors, such as 
blood pressure, obesity and serum lipids and lipoproteins, track from childhood 
to young adulthood. In Estonia1 main death reason are cardiovascular diseases –
62% of women’s and 46% of men’s deaths in 2002 were caused by diseases of 
the circulatory system. These facts suggest that prevention efforts should begin 
in childhood and promoting a healthful diet among young children should be a 
national public health objective. Young people who develop healthy eating 
habits early in life are more likely to maintain them in maturity and to have 
reduced risk of chronic diseases, such as cardiovascular diseases, cancer, non-
insulin-dependent diabetes mellitus and osteoporosis1,2,3,4,5,6,7,8,9,10,11,12.   
 
1.2 Children and socio-economic situation in Estonia 
 
Since 1995 the number of 0 to 19 year-old children in Estonia has decreased 
from about 402 500 children to 322 900 children in 2004. In 2004 there were 
about 25 400 pre-kindergarten-aged (one to two-year-old) and 48 800 
kindergarten-aged (three- to six-year-old) children living here13,14. 
 

The absolute number of children attending kindergarten decreased from 1995 to 
2002, but since that time it has been increasing again. In 2004 from one- to two-
year-old children attended pre-kindergarten about 8830 and from three to eight-
year-old children about 44070. 70% of all one to six-year-old children attended 
kindergarten or pre-kindergarten and 85% of all three to six-year-old children 
attended kindergarten. The percentage of all children attending pre-kindergarten 
or kindergarten has increased since 1995 (from 56% and 65% 
respectively)13,14,15,16,17,18,19,20,21,22. 
 

The reason for the increasing number of children’s percentage in kindergartens 
lies probably in the socio-economical situations of families. The socio-economic 
situation depends on the number of children a great deal. As compared to an 
average household (100%) with disposable incomes in 2003 for families with 
children the following results were obtained: 2 adults with one child (a child is 
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considered to be under 18 and living with his family) – 113%, 2 adults with two 
children – 92%, two adults with three or more children – 67% and a single adult 
with child/children – 86%1.  
 

The need for women to work is shown by the increasing mother’s age at birth (in 
1995 the average age of giving birth was 25.5 years and the age of giving birth 
to the first child – 23 years, in 2003 27.7 and 24.8 years, respectively) and the 
work participation rate among women was quite high. In 2004 40.7% of 20…24 
year-old women, 62.2% of 25…29 year old-women, 68.3% of 30…34 year-old 
women, 76.2% of 35…39 year-old women, 86.4% of 40…44 year-old women, 
84% of 45…49 year-old women and 77.6% of 50…54 year-old women 
worked13,14.  
 

In spite of the fact that since 1997 the average salary (incl. taxes) in Estonia had 
increased from about 3570 EEK to 6700 EEK in 2003 (in 1995 it was 2385 EEK 
and it was around 7800 EEK in 2005) there were still 17.0% of households 
living under poverty line (36.1% in 1997)13,14,16,17,18,19,20,21,22. At the same time, 
the percentage of households living outside poverty risk has risen from 44.6% to 
68.4%. The percentage of children living under poverty line decreased from 
47.1% in 1997 to 26.7% in 2003. Still, in 2003 only 58.5% of children were out 
of poverty risk1. 
 

Figures showing the amount of food products a person can afford in Estonia, 
Finland or Germany for one hour work reveal clearly the insufficient purchasing 
power of Estonians. A person employed in industry/agriculture can for an one 
hours work in Estonia buy 3.87l/2.5l milk with 3.5% of fat content or 
0.82kg/0.53kg of broiler or 4.92kg/3.18kg wheat flour; in Finland 19.37l/11.83l, 
4.07kg/2.48kg or 26.57kg/16.23kg, respectively and in Germany 25.91l/13.58l, 
4.37kg/2.29kg or 44.82kg/2.35 kg, respectively23. 
 

Although salaries in Estonia have increased since 2000 about 1.7 times and an 
average expenditure on food and non-alcoholic drinks of the total expenditure in 
Estonia per one household member has decreased as compared to 1996 and 2004 
(32,6% and 25,0%), the socio-economic situation of rural families is quite 
difficult. For example in 2004 expenditures on food and non-alcoholic drinks per 
one household member (bought, self-produced, from relatives) in the Põlva 
County were up to 40.7% of the whole expenditure (806.6 EEK) and in Tallinn 
26.1% (807.6 EEK); while an employee’s salary was 4182 EEK/month and 6781 
EEK/month, respectively. At the same time, the percentage of children aged 0 to 
nineteen years of the whole population in the Põlva County (as well as in all the 
other Estonian counties) was higher than in Tallinn – 26.3% and 20.8%, 
respectively. It definitely means poorer food possibilities in rural families with 
children14,15. 
 

The difference between the number of children and household members 
altogether is demonstrated also by the Estonian Toddler Health and Nutrition 
Survey in 1996. Only 3 % of urban families were large (4 or more children), 
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while large families in the country constituted 21 % of the total. 13% of the rural 
families had only 1 child, while it was 43% of the urban families. The average 
size of a rural family was bigger (4.96 members) than the size of an urban family 
(4.08 members). This survey also clearly shows the differences between incomes 
in rural and urban families and also the fact that in spite of living in Tallinn, the 
socio-economic situation of families with young children was anything to be 
satisfactoryPaperI. 
Estonian Human Development Report in 2001 reveals that in East-Estonia some 
schoolchildren eat only once a day, at school, where they were offered a free 
lunch24 and the data about salaries and food expenditures show probably the 
same about kindergarten children.  
To sum up, as long as there exists the possibility of children not provided 
enough food at homes, it is extremely important to offer children high quality 
food in kindergartens.   
 
 
1.3 History of dietary surveys in Estonia 
 
Although the history of food science in Estonia dates back to the year 1695, 
when Bratt defended his thesis “Lack of grain products and fighting against it” 
in Academia Gustavo-Carolina25, the history of modern food surveys in Estonia 
goes back to the beginning of the previous century. In 1920 the first analyses of 
finding out vitamin C content in different potato varieties in Estonia were carried 
out. Surveys of population food habits and assessment of their influence on 
people’s health started in 192226.  
 

In the 1950s, the Experimental and Clinical Medicine Institute also started food 
analyses. First, breast milk vitamin C content was analyzed, followed by its 
analysis in potatoes and some vegetables. Afterwards, analyses of possible 
vitamin C hypovitaminosis in some of the Estonian population groups were 
carried out. In 1962 dietary surveys of rural people began and wider Estonian 
dietary surveys have been conducted since then27. The only surveys of Estonian 
pre-school children’s nutrition and their provision with vitamins under the 
supervision of M.Uibo and M.Niit were done in the 1970s28. Dietary surveys of 
schoolchildren started in 1981 by Merileid Saava. In 1984 dietary surveys in 
Estonia went under the jurisdiction of the Estonian Institute of Cardiology27. In 
the beginning, all the dietary surveys analyses were done “by hand”, using 
mainly Russian Food Composition Tables. In 1993 the PC software program 
ANKE 1.1.1.1 was taken into use. ANKE contains mainly nutrient databases of 
Russian29, Finnish and German tables30. Today the nutrient assessment program 
DanKost2, which is a computer database of foods from the National Food 
Agency of Denmark31, is also used in dietary analyses in the Estonian Institute of 
Cardiology32. 
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Menu calculations and dietary surveys started in the Department of Food 
Processing at Tallinn University of Technology, started in 1995. It became 
possible through the nutrition assessment software program Micro-Nutrica 
bought by the Experimental and Clinical Medicine Institute. The Department of 
Food Processing received the task from ECMI to translate the program33 and 
adjust it to be able to carry out Estonian dietary surveys. 
 
 
1.4 Methods of assessing food habits 
 
There are several internationally established methods used in dietary studies, the 
most common being described in the textbooks. The following short presentation 
of dietary methods is based on the textbooks of Cameron & van Staveren34 and 
Merileid Saava35.  
 

Food consumption data may be collected at the national, household or the 
individual level.  
National food supply data 

Food supply data at the national level provide gross estimates of the national 
availability of food commodities. A major limitation of national supply data is 
that they reflect food availability rather than food consumption. Food supply 
data are not useful for evaluating individual adherence to dietary reference 
values nor for identifying subgroups of the population at risk of inadequate 
nutrient intakes. 
Household data 

Information regarding food availability at the household level is useful for 
comparing food availability among different communities, geographic areas and 
socioeconomic groups, and for tracking dietary changes in the total population 
and within population subgroups. However, these data do not provide 
information on the distribution of foods among individual members of the 
household. 
Individual data 

The five general methods for assessing dietary intake for individuals are food 
record methods, the 24-hour dietary recall method, food frequency 
questionnaires, diet histories, food habit questionnaires and combined methods. 
As data collected in my work are by the 3-day food record and 24-hour dietary 
recall methods, and food frequency questionnaires, only a brief overview of 
these methods is given below. 
Individual data could also be divided into retrospective and prospective dietary 
assessment methods. Retrospective dietary assessment methods can be difficult 
for respondents since they must memorize and estimate what they have been 
eating and drinking. Prospective dietary recording methods, on the other hand, 
may have the effect of respondents changing their food habits to facilitate 
registration of food intake or to conceal their actual intake. The most common 
retrospective methods for assessing individual intake are 24-hour recall and use 
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of a food frequency questionnaire; and the most common prospective method is 
the food record method.  
• 24-hour dietary recalls. The 24-hour dietary recall consists of a listing of foods 
and beverages consumed the previous day or 24 hours prior to the recall 
interview. Foods and amounts are recalled from memory with the aid of an 
interviewer who has been trained in methods for soliciting dietary information. 
The interview is usually conducted face to face, but may also be conducted by 
telephone.  
• Food frequency questionnaires. A food frequency questionnaire (FFQ) consists 
of a structured listing of individual foods or food groupings. For each item on 
the food list, the respondent is asked to estimate the frequency of consumption 
based on specified frequency categories which indicate the number of times the 
food is usually consumed per day, week, month or year. FFQs are generally self-
administered but may also be interviewer-administered. FFQs may be un-
quantified, semi-quantified or completely quantified. A quantified FFQ allows 
the respondent to indicate any amount of food typically consumed. Some FFQs 
include questions regarding usual food preparation methods, trimming of meats, 
use of dietary supplements, and identification of the most common brand of 
certain types of foods, such as margarines or ready-to-eat cereals. The answers 
to these questions are then incorporated into the calculation of nutrient intakes. 
Although FFQs are not designed for estimating absolute nutrient intakes, the 
method may be more accurate than other methods for estimating an average 
intake of those nutrients having large day-to-day variability and for which there 
are relatively few significant food sources (e.g., alcohol, vitamin A and vitamin 
C).  
• Food records. Food records, also called food diaries, require that the subject 
reports all foods and beverages consumed for a specified period (usually one to 
seven days). If nutrient intakes are to be calculated, the amounts consumed 
should be estimated as accurately as possible. The quantities of food are usually 
estimated with the help of household measurements, food models or using 
pictures of food and food items; alternatively, all foods and beverages can be 
weighed. Depending on the number of registration days, the estimation method 
can be used to assess the actual or usual intakes of individuals. These methods 
are time-consuming and the burden on the respondent is rather high. The validity 
of the results depends on the conscientiousness of the respondent and his/her 
ability to estimate quantities. 
 

The FFQ is relatively easy to administer and is unlikely to affect dietary intake. 
In general, FFQs overestimate the total energy intake and are better at ranking, 
rather than quantifying usual intake. In contrast, food records and recalls can be 
used to both rank and quantify nutrient intakes. Because of day-to-day 
variability in intake, however, food records and recalls require multiple days of 
collection to measure usual intakes of individual persons. Nevertheless, mean 
nutrient intakes of a population can be calculated from a single dietary recall or 
record. Compared with FFQs, food recalls and food records (in particular) 



 13

require more effort on the part of the researcher/clinician and the respondent. On 
the other hand, methods for collecting food record or recall information require 
little adaptation for different population or age groups. In contrast, the FFQ 
requires the food list and portion sizes to be appropriate to the population under 
investigation. Once a method is selected, after considering the intended purpose 
of the assessment as well as the constraints of the setting, researchers and 
clinicians can use the results of published studies included here as a guide to 
evaluate and possibly adopt the chosen dietary method36. 
 
 
1.5 Kindergarten meals in Estonia and some other countries  
 
An important field of scientific interest is concentrated on the nutrition of 
children in Estonia. Supported by the Ministry of Social Affairs, a National 
Health Programme for Children and Youth (1996-2005) was established, 
integrating a School Lunch Project (1995-2002). The project had the aim to 
improve the quality of school lunches and to enable school teachers to conduct 
nutritional education as well as to enhance the health education of 
schoolchildren and their parents. Health promoting units at schools played an 
important role in realizing these aims37,38. The more specific aims of the School 
Lunch Project were monitoring dietary habits and preferences as well as health 
knowledge of schoolchildren from 7th and 12th grades, analyses of school 
lunches and correction of the menus, preparation of specific methodical material 
(a textbook with 250 coloured overheads) for teachers to facilitate nutrition and 
health education at schools, training teachers in fundamental principles of 
nutrition education39. In 1998 the project expanded to kindergartens40. 
 

In 2001 the School Milk Project was established. First only the first and second 
grade schoolchildren could have free milk, but for now free milk products (milk, 
non-flavoured yoghurt, and sour milk) are available for all children from 
kindergartens to gymnasiums and vocational schools. 425 schools are joined to 
the program at present41. 
 

Food in Estonian kindergartens is made on spot and should meet all the 
recommendations determined by the Public Health Recommendations for 
Dietary Services in preschool and school settings42. In 2005 children whose 
family income (excluding taxes, including allowances) per one household 
member was under 1500/month received a subsidised meal allowance by 50% or 
100% upon the decision of the parents board of kindergarten43. 
 

There are about 400 000 children under the compulsory school age of 7 years in 
Finland. In 2003 about one half of all children under school age made use of 
municipal day-care services, 75% of them being in full-time care44. Community 
vouches the food provision in the kindergartens of their area. The food offered 
must meet the recommendations and cover two third of all day needs in the 
whole-day and one third in the part-day kindergartens. Often the plate model has 
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been taken as an example. Nutrition in a kindergarten has both nourishing and 
educating goals – together with home they try to secure child growth and 
development, health and well-being; guide children to varied and balanced food 
choices; provide children with adequate meals and snacks; teach children good 
table manners; give children pleasant and non-harrying moments together while 
eating; give children opportunities to take part in food preparation and serving 
processes; give parents teachings of healthy food options and how to prepare 
them45. 
 

64 % of one- to six-year-old children in Sweden attend full-day pre-school day-
care centres, with a further 11% in family day-care centres46. In Sweden more 
than 80 % of women with children below 7 years of age, also work outside their 
home47. Some of the Swedish pre-schools prepare their own food while others 
buy the service. The parents pay a fee, which in most areas is linked to the 
family’s income and/or the child’s total hours of attendance.  The cost of 
kindergarten meals is included into the kindergarten fee. Although children get 
food in kindergartens, it is not specifically required by law48. Recommendations 
state to offer children 4-5 meals a day; however, exact energy and nutrient intake 
recommendations are not stated. In menu planning, every child’s food 
preferences should be taken into consideration. If possible, morning meal is 
offered as a buffet. During lunchtime, the plate model should be taken as an 
example. Afternoon meal should consist of milk or a milk product, sandwich, 
vegetables or fruits or foods made from them (e.g., soups) and sometimes grain 
products. Milk, sandwiches, fruits (highly recommended) and crisp rolls can be 
served as snacks47. 
 

In 2003 around half of the one- to six-year-old children (more than 200 000) in 
Norway were daily in some kind of day-care centres. Two children out of three 
were at full day-care centres. Food in child day-care centres is not important 
only for its nutrient content but also in its social and cultural aspects. Children 
from full day-care centres eat usually three times a day, but the food offered for 
breakfasts is mostly home-brought and in some of the kindergartens children 
should also bring lunch and afternoon snack from home49.  
 
 

Children up to three years in Denmark can attend nurseries and aged three to six 
years kindergartens. Most nurseries provide meals for the children during the 
day, but meals for the children are usually not provided by the kindergarten, and 
the children therefore need to bring a lunchbox. Some kindergartens do, 
however, serve an afternoon meal, e.g., fruits. So-called meal days, when the 
children prepare meals for everybody, are often popular activities in the 
institutions. As of 1 July 2003, it has become possible to organize joint food 
schemes in the kindergartens. This implies that parents pay all expenses in 
connection with the food in addition to the normal kindergarten fees. The parent 
board of each kindergarten decides whether such a food scheme shall be 
implemented50. 
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Although many aspects of childcare outside the home are regulated in United 

Kingdom, the provision of food is not, and there are few guidelines to enable this 
process. There is a particular lack of information about the food provided by 
childminders, even though this group of carers represent the largest form of paid 
childcare in the United Kingdom There are some guidelines which say that half-
day care, involving either a morning or afternoon session, is likely to include a 
snack and a meal and energy and nutrients consumed during these meals should 
cover 40% of the whole day consumption. Children in childcare for a full day 
(over 6 hours) will receive the majority of their food while in childcare and 
therefore it is recommended that the food provided gives the children at least 
70% of their daily requirement for energy and nutrients and food should be 
offered to children at intervals not exceeding three hours. The remaining 30% 
will come from breakfast and from any drinks, snacks or light meals the child 
receives at home51. 
 

In the United States, over 13 million of 21 million children younger than 6 years 
of age were in childcare. Among employed mothers, 39% of children younger 
than the age of 5 were cared for in another home and 26% were cared for in 
organized childcare facilities in 199552. Many of children day-care centres have 
joined the USDA’s Child and Adult Care Food Program (CACFP). According to 
CACFP, the key to a healthy eating pattern for children are moderation, balance, 
and variety and the caregivers should plan meals that contain plenty of fruits, 
vegetables, grain products, especially whole grains, with little added fat. The 
food provided must meet Dietary Guidelines for Americans. In this program 
nutrition education should also be part of childcare53. Like Estonia, USA has its 
own Special Milk Program and schools in the National School Lunch or School 
Breakfast Programs may participate in the Special Milk Program54. The position 
of The American Dietetic Association is that all childcare programs should 
achieve recommended standards for meeting children's nutrition and nutrition 
education has to promote healthy growth and development. Menus should be 
consistent with the Dietary Guidelines for Americans and foods should be 
provided in quantities that balance energy and nutrients with the children's small 
appetites55. 
 

There are many settings providing childcare options for children below five 
years in Australia, including long day childcare centres (more than eight hours), 
occasional care, preschool and family day-care. Meal-time arrangements vary 
from centres providing all meals and snacks to those requiring families to 
provide all foods. Mealtimes should be pleasant, culturally appropriate occasions 
and provide an environment for social learning and positive interaction, food and 
drinks should be nutritious and culturally appropriate and healthy eating habits 
are encouraged, staff should implement effective and current food handling 
standards and hygiene practices. It is recommended that the menu provided to 
children in care provide at least 50% of the recommended dietary intakes for 
young children56. 
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1.6 Developing positive eating habits 
 
Health promotion from the early stages in life by fostering healthy eating 
practices and regular physical activity has the potential for a major impact on 
health and well-being during childhood and later stages in life57. 
 

The first few years of life mean a sensitive period for the development of food 
acceptance patterns. By the age of 3, many children develop a dislike for certain 
foods. The most consistent characteristic predicting children's food selection has 
been preference, i.e., "children eat what they like."52 Children’s preferences are 
influenced by two major factors: familiarity and taste (sweetness). Familiarity is 
a more important dimension for children younger than four years and sweetness 
being primary for children older than four years of age.  Extrinsic factors other 
than these can be expected to play important roles in the development and 
modification of food preferences as well58. 
 

Children progressively acquire and learn eating habits and practices as they grow 
and develop. Families and child-care settings are important social environments 
within which food-related behaviours among young children are developed. 
Family has the primary influence on the eating behaviour of preschool children. 
Parents can influence preschool children's dietary practices in at least five ways: 
controlling availability and accessibility of foods and meal structure, food 
modelling, food socialization practices, and food-related parenting style. 
Recently, some responsibility for the development of children's eating behaviour 
has shifted to childcare providers52,57. 
 

Nurseries supply a large proportion of the total food eaten by those in their care. 
One of the basic principles of healthy eating is to eat a variety of foods, as this 
will ensure an adequate intake of the range of vitamins and minerals needed for 
health. By offering a wide choice of foods, carers can play an important role in 
encouraging a varied diet and in helping to develop healthy patterns of eating 
from an early age. In addition, care providers can help to develop eating skills 
and provide an opportunity for children to learn about food59. Menu-planning 
guidelines and nutrition standards for childcare provide important tools to assure 
that young children are exposed to and have opportunities to consume a variety 
of foods and their diet is balanced. In planning a menu it is essential that a 
variety of sensory qualities, e.g., taste, texture, flavours, colours and temperature 
are provided. Young children are more likely to eat familiar foods and serving 
an unfamiliar food with familiar ones can increase the likelihood that the new 
food will be eaten. Making small, gradual changes and phasing in new foods and 
flavours rather than implementing a whole new menu is more likely to be 
acceptable to children. Unfamiliar names for new dishes (e.g., risotto) can also 
put children off trying them. Young children have changing likes and dislikes 
and their appetite and willingness to foods varies. Positive messages about food 
and eating can be consistently reinforced to children through: the snacks, drinks 
and meals provided; the activities they engage in; the attitudes and behaviour of 
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staff and carers towards food and food choices. Continuing improvements in 
food and nutrition in the early years settings will make a valuable contribution to 
children’s health and educational development9,59. 
 

Eating together is a time of pleasant social sharing. It is good practice for carers 
to sit with children during meals. It is important that the carer eats and drinks in 
front of the children because it provides a good role model for healthy eating51. 
Childcare providers’ modelling is more effective than if she comments the food 
choices while eating. Unfortunately, a survey in the USA revealed that in spite 
of the suggestion that childcare providers should be a model for children while 
eating, they actually were not consuming the same food as the children and often 
did not eat at all, or if they did, they frequently ate fast food and sodas52.  
 

Some children may eat slowly. It is important to ensure that all children have 
enough time to eat. Do not hurry children as they eat51. The same USA survey 
revealed also that in 25% of observations, childcare providers hurried the 
children to finish their snack or meal52. 
 

Mealtimes offer an opportunity to extend children’s social and language skills. 
Children can learn from the carer about table manners, and can practise their 
speaking and listening skills51. A survey of two- to four-year old children in 
Illinois (USA) confirmed that eating is a social experience and the eating 
behaviours of others can serve as models which have an impact on the young 
children preferences – peers had a positive influence on the acceptance of certain 
vegetables. If children were routinely exposed to other children with preferences 
different from their own, the set of foods they would learn to accept would be 
enlarged. The results indicated that children only did not choose the non-
preferred food if their peers preferred something they previously indicated as a 
least preferred choice, but they also ate it. Food preferences of three-year-olds 
were more malleable than those of four-year-olds58. 
 

A recent development is that children’s food habits are strongly influenced by 
the mass media and advertisements in the press, radio and television. Increasing 
children’s knowledge of brand names, fostering more positive attitudes towards 
consumption of snacks, encouraging demands that cause parents to purchase 
advertized foods, and stimulating direct sales of advertized foods to children are 
also wellknown phenomena in marketing48,60. This may also lead to increasing 
consumption of sugary foods. High consumption of soft drinks, sweets, cakes 
and biscuits, ice cream, etc. is associated with a high energy, sugar and fat intake 
and/or a nutritionally deficient diet61. While a person's diet is of good quality in 
general when food of this type comprises at most 15 per cent of the energy 
intake, actually today such food represents on average 25 per cent of the energy 
intake among children62. 
 

If we do not start with healthy eating habits in early childhood, the consequences 
might not be favourable.  For example, in England where  schoolchildren could 
choose their own lunch at schools preferred high fat main dishes (e.g., burgers) 
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(18% of choices), chips and other potato products cooked in oil (18%) and soft 
drinks (17%) and the least popular choices were fruit (1%), fruit juice (1%), and 
vegetables and salads (2%)63. 
 

Kindergartens are ideal places for promoting healthy eating by teaching children 
about nutrition, body image and physical activity with age-appropriate 
knowledge and skill development; involving parents in take-home learning 
activities. In kindergartens a large part of children can readily be reached, they 
eat their meals there and eating is a socially learned behaviour. Also, role 
models, like teachers have a powerful effect on children through the examples 
they set. 
 

Menu changing is not always as simple as it seems, particularly concerning some 
new foods introduction to pre-schoolers. For example, in London an attempt by 
a chain of nurseries to improve its menus led to complaints by parents that their 
children were returning home hungry at the end of the day. Old favourites such 
as pizza, burgers and chips were replaced by new dishes including salmon, 
couscous, and risotto to increase the variety of meals offered to children and 
improve their nutrient intakes. However, faced with the children’s refusal to eat 
these new foods as well as parent protests that the dishes were too ‘exotic’ for 
such a young age group, the nurseries were forced to reintroduce a more familiar 
menu. Changing nursery menus will not improve nutrient intake if children 
refuse to eat the food being offered. However, encouraging children to eat 
healthily does not mean denying them food that they enjoy59 and it must be also 
taken into consideration that children are not small adults and proposals which 
may be very reasonable for adults may have harmful effects on the young64. 
 
 
1.7 General aims of the thesis 
 
The overall objective was to investigate the kindergarten menus over the period 
of 1995-2004, compare them with the recommendations and find out if the 
possible shortages would be compensated with the food children eat at homes. 
More specific tasks were 

1) to calculate the energy and nutrient levels from kindergarten menus and 
evaluate them in relation to the current42 Estonian recommendations; 

2) to give an overview of shortages resulting from Estonian children 
individual level surveys (ETHNS and ECHNS); 

3) to compare the results of kindergarten menu analyses with individual 
level surveys and other pre-school children surveys conducted earlier in 
Estonia and abroad;  

4) according to all the above, to find out the shortages of kindergarten 
menus and give suggestions for correcting them or making proposals for 
possible changes in recommendations if necessary. 
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2. SUBJECTS AND METHODS 
 

2.1 Data of calculated kindergarten menus, ETHNS and ECHNS  
 

Menu calculations 

Menu calculations of several children’s institutions have been performed at the 
Department of Food Processing since 1995.   
The number of calculated menus: 

• 34 school lunch menus, total 421 school lunches  
• 11 school snack menus, total 95 snacks  
• 58 kindergarten menus (KGM), total 894 daily menus (AD)PaperIII,PaperV 
• 2 kindergarten menus for children under three years of age, total 55 days 
• 10 menus of total food supply in children homes, regular boarding 

schools, sport boarding schools and summer camps 
• 1 menu of 1 Russian (St.Petersburg) kindergarten and 1 Russian school 

menu (full day), both ten days  
The number of possible consumers in schools was over 36000 pupils and in 
kindergarten over 5000 children. The menus were from almost all regions of 
Estonia. The analyzed menus in kindergartens reflect every month and in 
schools every school month of the year65. This thesis will only cover the 
kindergarten menu calculations for children over three years of age. Data about 
children’s homes and boarding schools menu calculations can be found in my 
diploma66 and master’s thesis67. The results of summer camp menu analysis are 
reported in bachelor’s thesis of Nehhožina68. The results of the school menu 
calculations will be published. 
To find out possible time trends all the menus were divided into two 5-year-
groups: the first period – 1995-1999, the second period 2000-2004. 
All the kindergarten menu analyses in this thesis belong to the dietary method 
category of national food supply data, which means that evaluating individual 
adherence to dietary reference values is not possible. Still, the data of offered 
meal qualities in kindergartens and their adequacy for children nutrition 
according to recommendations are given. Children may consume less food than 
offered, but the food provided by kindergartens must meet nutrition 
requirements. All the results are calculated from menus and receipts received 
from kindergarten kitchens. 
 

Individual level dietary surveys 

Our department has also contributed to two extensive pre-school children 
surveys in Estonia. Study subjects in the Estonian Toddler Health and Nutrition 
Survey (ETHNS) in 1996PaperI,PaperII,69 and Estonian Child Health and Nutrition 
Survey in 2002 (ECHNS)PaperIV,70  were children from the central region of the 
city of Tallinn, the capital of Estonia (considered urban children), and Viljandi 
County, in southern Estonia (considered rural children). All the children of the 
appropriate age were invited to participate. In 1996, participants included 114 
urban and 163 rural children, aged three to four years. In the follow-up study 
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(2002), 74 urban and 75 rural nine- to eleven-year olds were examined. Of this 
group, 51 urban and 73 rural children had participated in the 1996 survey. The 
follow-up (2002) study also included three- to six-year children from the same 
regions. In these surveys, food intake was analyzed at the individual level. 
Dietary data were obtained by the three-day food diary and the 24-hour recall 
method in 1996. The food frequency method, although used in 1996, was not 
included in 2002. Parents completed a questionnaire to provide family 
demographic and socio-economic information. The study also included physical 
and dental examination, anthropometric measurement and a blood sample. 
In the 24-hour recall method, an interviewer asked parents and/or children about 
previous day’s menu and wrote down all the food the child ate the day before the 
interview. The eaten quantities were determined by showing different sized 
dishes, weighed afterwards. The fat content of all used fats or milk products 
were specified, additional questions about eating were asked, if needed. In 1996 
three- day and in 2002 two-day food intake were examined using this method.  
In the 3-day dietary record method, children and/or parents were given a diary 
were they had to record all the food eaten during the next three days each time 
right after eating to minimize dangers of forgetting. A portion size was 
suggested to be written down in household measures (spoonful, decilitre, 
diameters or lengths in centimetres, etc) and in grams only if it was indicated on 
the item’s label and the whole item was eaten. Afterwards, these household 
measures were weighed for every food item and grams used for menu input. 
In the Food Frequency method, parents were given questionnaires with a list of 
food items and asked to mark the amounts and frequencies their children ate. It 
turned up to be too difficult, so it was not used in the 2002 survey. 
 

As the kindergarten age is mostly between three to six, from individual level 
data, only that age-group was chosen for the current thesis and only the data 
gathered by the three-day dietary record method was used because the FFQ was 
not used in 2002 and the number of surveyed children was too modest to obtain 
reliable results by the 24-hour recall method. Children with incomplete three-day 
diaries or otherwise inappropriate for the analysis (non-Estonians, more than one 
child from the same family, non- typical eating days) were excluded from the 
analysis. Finally, the number of children analyzed in this thesis is 80 urban 
children and 112 rural children from 1996; and 40 urban children from 2002. 
The group of rural children in 2002 was too small to obtain statistically reliable 
results.   
 
2.2 Overview of nutrient assessment PC program Micro-Nutrica 
 

Micro-Nutrica is a MS DOS-based program (originally Finnish Nutrica from the 
beginning of the 1980s and Micro-Nutrica from 1991) for calculating menus. 
Originally its database had information about 600 foodstuffs (66 nutrients) and 
600 ready-to-eat meals with recipes. Nutrient data of the origin of foodstuffs are 
mostly from Finnish and Swedish databases71. 
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For the menu input, foods already existing can be used or everybody can add the 
exact ones needed. Over the years, we have added about 400 foodstuffs and over 
1000 ready-to-eat meals to the database. Nutrient data of added foodstuffs are 
taken from Swedish food composition databases72,73,74, Russian food 
composition databases75, USDA National Nutrient Database for Standard 
Reference (USA)76, information from packages (nutrient content, recipes) and 
were calculated from recipes or similar foodstuffs. Recipes for ready-to-eat 
meals came mostly from the analyzed institutions. 
 

Nutrient intake can be calculated per day, per meals and per foods. The program 
enabled us to calculate food intake (grams) by food groups and nutrients intake 
from these food groups. It is also possible to calculate energy contribution from 
macronutrients and nutrients calculation per 1000 kcal. 
 

In the international surveys of food consumption and nutrient intake, it is 
essential that the dietary data are comparable when different databases and 
calculation programs are used. In the comparison of Micro-Nutrica with nutrient 
intake data calculated on the basis of the Swedish food composition database 
PC-kost77, no statistically significant differences were observed in the mean 
intakes of energy, total fat, saturated fat, carbohydrates, dietary fibre, alcohol, 
cholesterol, vitamin A, retinol, beta-carotene, alpha-tocopherol, riboflavin, 
niacin, vitamin B12, vitamin C or phosphorus. PC-kost yielded a 20% higher 
intake for vitamin D and 23% higher intake (P<0.001) for thiamine than Nutrica, 
which is mainly attributed to the differences in the enrichment of foodstuffs 
between Sweden and Finland. Conversely, PC-kost yielded 53% lower values 
(P<0.001) for selenium than Nutrica, owing to the increased selenium content in 
many Finnish foodstuffs, as a result of the addition of selenium to fertilisers78. 
Statistically significant differences were found for protein, monounsaturated 
fatty acids, vitamin B6, iron and sodium (5-9% higher values from PC-kost) and 
for polyunsaturated fatty acids, folic acid, zinc, calcium, magnesium and 
potassium (4-10% lower values from PC-kost). The results indicated that, for a 
dominant part of the examined nutrients, the estimated intakes calculated by 
means of standardized procedures using the PC-kost and Nutrica databases are 
comparable between Sweden and Finland. Differences observed for some 
nutrients reflect either actual differences in foods between the two countries or 
methodological differences in the assessment of nutrient intakes77. While the 
comparison between Micro-Nutrica and Swedish PC-kost showed no significant 
differences, another meant to compare Micro-Nutrica with Russian Food 
Composition Database pointed out that the Micro-Nutrica database gave lower 
estimates of energy and nutrient intakes. The difference reached the significance 
level for energy, fat, carbohydrate and calcium intake, but it was particularly 
large for fat intake, reaching almost -24% compared with the Russian database. 
The study does not explain, whether the difference was more likely to be due to 
the Finnish database ‘underestimating’ the true fat or other nutrient content of 
foods found in the Baltic region or to the Russian database ‘overestimating’ 
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nutrient content, as this would have required direct food analysis79. As a result 
from the comparison of Micro-Nutrica with two nutrient assessment PC software 
programs ANKE (Russian database30) and DanKost2 (Danish database31) it was 
found, that food-energy by DanKost2 was higher than calculated by Micro-
Nutrica (p<0.01). This difference appeared mostly due to a higher mean of 
intake of fats (monounsaturated fatty acids) and carbohydrates (p<0.01). Also, 
food-energy calculated by ANKE was higher than calculated by Micro-Nutrica 
but not as high as from DanKost232. 
 

Observations about energy and fat intake from these surveys will be taken into 
consideration while analyzing our data. Also, the fact of actual lower selenium 
intake, because of the very modest selenium fertilisers’ use in Estonia, will be 
reckoned with. Regarding to some micronutrients (e.g., panthothenic acid and 
biotin), the Micro-Nutrica’s database is not complete and therefore the current 
thesis does not include these micronutrients into analysis. 
 
2.3 Used dietary recommendations for evaluating children nutrition 
 

In 1995 Estonia’s Nutrition Recommendations80 were published (the first since 
independence in 1991), based on the Nordic Nutrition Recommendations81. In 
2002 the Ministry of Social Affairs (decision No.93, June 27) established the 
Public Health Recommendations for Dietary Services in preschool and school 
settings42 which are at the moment the standard for all institutions serving food 
to children. New recommendations (2006)82, based primarily on new Nordic 
recommendations61, are being to implemented however the recommendations of 
2002 continue to be used as the standard and are used in this thesis to evaluate 
menu quality.  
According to current guidelines, food in kindergartens must provide 85% of the 
day’s energy and nutrient recommendations are divided as follows – breakfast: 
35%, lunch: 45% and snack: 20% of the calories42.   
 

The recommended dietary intake (RDI) has been used to refer to minimum 
intake. In the case of fat, cholesterol and sodium, the RDI is used for the 
upper/maximum recommended intake. Nordic61 recommendations have been 
used as a reference for fibre, as fibre recommendations for children have not 
been developed for Estonia. The recommended fibre intake for 4- to 6-year-old 
children is calculated as “age+5”. Using 5 years as the average age for this 
group, the RI for fibre is 8.5 g per kindergarten day.  
 

This thesis gives also an overview of energy and some nutrients intake from 
different food groups. It is recommended that in children diets most of the 
energy should come from grain products (34%), next are milk products and 
meat-poultry-fish-egg products (both 16%). 13% of energy should come from 
added fats and 10% from potatoes, fruits and berries. Sugar and sweets should 
cover 8% of all the consumed energy and vegetables 3%83. 
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3. RESULTS AND DISCUSSION 
 
3.1 Food energy  
 

3.1.1 Energy intake 
 

Energy is required for tissue maintenance and growth, to generate heat (thermo 
genesis) and for physical activity. Weight gain is a sensitive indicator of the 
adequacy of energy intake in young children. The energy requirement is the 
amount of dietary energy needed to balance the energy expended and that 
deposited in a new tissue (growth). Energy expenditure can be subdivided into 
basal metabolism, which represents 50–60% of total energy expenditure (TEE) 
in most healthy children, energy expended on physical activity (30–40% of TEE 
in most healthy children) and thermo genesis (approximately 5–8% of TEE)5. 
The amount of energy required will depend on the degree of physical activity in 
which the individual is engaged and it varies considerably84. 
 

According to our surveys energy levels from kindergarten menus mainly 
exceeded the RDIPaperV,85. It was not the same for all the KGM, but if the menu 
exceeded the RDI, then it was around 100kcalPaperIII. Of all the menus, 30% 
exceeded the RDI by 100 kcal and 14% by 200 kcalPaperV. 
Individual whole day energy consumption according to ETHNS and ECHNS 

1. was much below the RDI in 1996PaperI, 
2. was below the RDI for boys and close to the RDI for girls in 200286.  
 

Taking into consideration the fact that energy calculated by help of Micro-
Nutrica might be slightly underestimated32,79, the energy levels from most of the 
kindergarten menus could be actually even higher and would probably need a 
reduction. On the other hand, the analysis of average data of groups of ETHNS 
showed that urban children received statistically reliable greater amount of 
energy than rural childrenPaperI.  
When decreasing the energy levels in the menus of rural kindergartens, 
precautions should be taken not to deprive children of the possibility to consume 
more food in kindergarten because of poor socio-economic situation at home.  
Most of the families in ETHNS admitted that their financial situation hardly 
makes both ends meet (76% in the country, 72% in town). 65% of urban families 
spent half or more of their income to food. As incomes of urban families were 
larger than those of rural families, the absolute expenditure on food was larger in 
urban families. 76% of rural families used half or more of their income to buy 
food, although they produced most of their products themselves. Rural families 
had to abandon more often foodstuffs that were too expensive for them 
(vegetables and fruits were declined by 27% of rural and 7% of urban families; 
meat was declined by 19% of rural and 7% of urban families).  90% of rural 
families said that they could not afford all food they liked. Fewer of the urban 
families (37%) felt themselves in such a limited position. The number of 
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families who worried about the fact that lack of food was harmful for their 
health was larger in rural families (in the country 28%, in town 8%)PaperI. 
 

There exist no established recommendations for daily variations in energy 
intakes. Although one and the same child could eat more on one day and less on 
the next depending on his activity level, the kindergarten menus should provide 
them every day with energy what does not differ too much from that of the 
previous day. In fact, only few kindergartens were able to provide children with 
such menus. The greatest variation in energy level within one kindergarten menu 
was around 1200kcal within 19 daysPaperV.  
 

Earlier, too, kindergarten meal surveys, for instance from 1975 already, 
indicated energy intakes 10% greater than recommended87 and whole day energy 
intakes from the menus of whole day institutions from 1978 close to the 
recommendation88. On the other hand, the energy recommendations have also 
decreased since then – 1930 kcal in the 1970s and 1715 kcal for boys and 1545 
kcal for girls at the moment.  
 

While in our kindergartens energy levels mostly exceeded the recommended 
level, the consumption of energy from kindergartens in Finland and Sweden was 
mostly below the recommendation. Children in Finnish whole day day-care 
centres should be offered meals and snacks so that these cover 2/3 of the whole 
day recommendations. The survey of two Helsinki day-care centres showed that 
energy intake covered 36 % of one- to three-year-olds and 42% of four- to six-
year-olds whole day needs89. In Swedish kindergartens only 25% of children 
reached the energy intake level of their recommended 65% of the whole day 
recommendation. Mean energy intake of weekdays was slightly lower than at the 
weekend. Although the shortage was compensated with the food eaten at home, 
children spent around 8 hours a day in the kindergarten and the major part of 
children’s intake should occur during the active part of the day48.  
 

The surveys of pre-school children’s whole day energy intakes in Finland45, 
Sweden48, Norway90, Great Britain91,92, and United States93 confirm the fact that 
children do not consume as much energy as recommended. In the mentioned 
surveys, the average energy intakes of three- to six-year-old children were from 
1230 to 1715 kcal, being mainly around 1400 to 1500 kcal a day. Energy intakes 
from not so highly developed countries were even lower. For example, the 
estimated median energy intake of one- to four-year-old Mexican children was 
950 kcal and the energy intake of urban children (1011kcal) was higher than 
rural ones (820kcal)94. Energy intake of a list of pre-school children in the age 
group of four- to five-years in India showed slightly higher results – 1259 kcal 
(boys) and 1196 kcal (girls)95. 
 

All of those results of the whole day individual level surveys show us that 
children do not consume as much energy as recommended. While in the case of 
rural children from ETHNS or Mexican children one could assume poor socio-
economic conditions as the reason, it is definitely not true for the results from 
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highly developed countries. Rather, it points to the fact that children do not need 
as much energy as recommended and there is a need to decrease the daily energy 
intake recommendations, in particularly considering that children’s physical 
activity levels are also decreasing. 
 
3.1.2 Food energy sources 
 

In terms of the sources of energy, average energy intake in kindergarten menus 
(Table 1) from grain products and meat-poultry-fish-egg products was lower; 
and from milk products and sugar higher than recommended. A conclusion can 
be drawn that the lower the average energy level in a kindergarten menu, the 
larger proportion of energy comes from grain products and milk products. 
Kindergartens with energy levels below the recommendation should increase 
energy provided by all the food groups, except milk products and sugar. The 
levels of energy from milk products should probably even be decreased. 
Kindergartens with the recommended energy levels and too high energy levels 
should increase the energy derived from grain products, potatoes, fruits and 
berries, meat-fish-poultry-egg products and decrease the energy from milk 
products and sugarPaperV.  
The results based on the comparison of kindergarten menus and the results from 
the 1970s showed that these were quite similar. The part of energy from 
vegetables, grain products and milk products has slightly increased and from 
potatoes, fruits and berries, meat-fish-poultry-egg products, added fats and 
sugars has slightly decreased since the 1970s.    
 

Table 1. Comparison of energy intakes (% of total) from different food groups in 
kindergarten menus in our surveys and RDI and the 1978 nutrition survey 
  Kindergarten menus 

  From 1995 to 2004PaperV  In  

   Energy level, kcal 197888 

  All <1290 1390±100 >1490  

  (n=57) (n=5)  (n=27)  (n=9)   

RDI83 

Grain products, %E 30.5 32.7 30.3 29.8 29.6 34 

Vegetables, %E 2.9 2.1 3 3.1 2.1 3 

Potatoes, fruits, berries, %E 9.1 7.8 9.3 9.3 11.9 10 

Milk products, % E 21.9 23.3 21.9 20.8 19.4 16 

Meat-fish-poultry-egg, %E 10.9 9.7 11 11.4 12.8 16 

Added fats, %E 12.2 11.7 12.2 12.7 12.7 13 

Sugar etc, %E 10.9 10.8 10.8 11.2 11.6 8 

Beverages, other foods, %E 1.6 1.8 1.6 1.6 - - 
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3.2 Problems of overweight, obesity and underweight 
 
Energy intakes are related to the problems of overweight, obesity and 
underweight. Neither under- nor over-consumption of energy are 
recommendable. First one affects children’s development and could bring along 
other nutrient deficits as well. At the same time, excess energy intake leads to 
obesity2. 
 

The mechanism of obesity development is not fully understood and it is believed 
to be a disorder with multiple causes. Environmental factors, lifestyle 
preferences, and cultural environment play pivotal roles in the rising prevalence 
of obesity worldwide. In general, overweight and obesity are assumed to be the 
results of an increase in caloric and fat intake. On the other hand, there is 
supporting evidence that excessive sugar intake by soft drink, increased portion 
size, and steady decline in physical activity have been playing major roles in the 
rising rates of obesity all around the world. Consequently, both over-
consumption of calories and reduced physical activity are involved in childhood 
obesity96. 
 

Overweight and obesity in childhood are known to have a significant impact on 
both physical and psychological health. The most widespread consequences of 
childhood obesity are psychosocial. Discrimination against overweight children 
begins early in childhood. Because obese children tend to be taller than their 
non-overweight peers, they are apt to be viewed as more mature. The 
inappropriate expectations that result may have an adverse effect on their 
socialization97. Obesity is also one of the risk factors of cardiovascular diseases, 
diabetes, etc. It is not still quite clear if obesity is the independent risk factor or 
if it has an influence for cardiovascular diseases only together with other risk 
factors98. Also, hyperlipidemia, hypertension, and abnormal glucose tolerance 
occur with increased frequency in obese children97. Obesity tracks over time, that 
is, obese children, particularly obese adolescents, tend to become obese adults2. 
Approximately 33% of obese pre-school children become obese adults99 and 
about 70% of obese adolescents grow up to become obese adults97. 
 

Defining childhood overweight and obesity is not very simple. The definition of 
overweight and obesity in children and adolescents is less standardized than in 
adults because natural age-related physiological variations in body composition 
during childhood make it difficult to distinguish between normal and excessive 
adiposity. For population screening of obesity, anthropometric measures of 
height, weight and skinfold thicknesses remain the most feasible and practical 
methods100. Body mass index (BMI) is the criterion for judging the obesity. BMI 
(overweight BMI 25.0–29.9, obesity BMI>30.0) for adults are not appropriate 
for classifying young people. What is why values correspond to the adult BMI 
are used in children. 
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Comparison of ETHNS results concerning the height and weight of three- to 
four-year-old children and those of international NCHS and Estonian children’s 
standard value confirms that the examined heights and weights correspond to 
those standards. In the comparison of USA and Estonian children’s height and 
weight percentiles, it became apparent that the height of 54.9% of rural and 
62.4% of urban children and the weight of 63.9% of rural and 72.4% of urban 
children is greater than the given indicators of American children of the same 
agePaperII.  
 

The results of all the observed children in ETHNS and ECHNS and the use of 
Cole101 international cut off points to determine overweight and obesity and 
Grünberg102 cut off points to determine underweight revealed that on average 
1% of the children were underweight, 86% had normal weight and 13% 
overweight. Figure 1 shows that no obese children were found, there were more 
overweight girls than boys and in 2002 all the surveyed boys had normal weight. 
The presence of underweight was minimal. Kindergarten menu calculations 
unfortunately did not include measurements and weight determination of 
children; neither were any statistical data about measurements of Estonian 
kindergarten children was also found from literature for purposes of comparison.  
 

Although over-consumption of calories and reduced physical activity are 
involved in childhood obesity96 and also BNDNS revealed that BMI was 
positively correlated with energy intake (r=0.12; p<0.0001)103, in ETHNS and 
ECHNS surveys no correlation between BMI and energy consumption was 
found, although there was a very slight correlation between child’s and mother’s 
BMI (r=0.17; p<0.0131). 
 

 
Figure 1. Number of children being underweight, normal weight, overweight and 
obese according to ETHNS and ECHNS   
 

The prevalence of overweight in USA in 1999-2000 was 10.4% among two- 
through five-year-olds, compared with 7.2% in 1988-1994104 and the prevalence 
of obesity among children six to eleven years of age increased 54% from 1960 to 
19942.  
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Although it is supposed that overweight and obesity are not major concerns 
before adolescence, several surveys of pre-school aged children give us results 
to be worried about and show clearly that childhood obesity has reached 
epidemic levels. A survey of six- to seven-year-old German children in 2002 
revealed the overall prevalence of overweight in children 9.4%, the obesity 
prevalence was 2.5%105. Comparing German data from 1982 and 1997, then the 
percentage of five- to six-year-old overweight/obese children had increased from 
8.5/1.8% to 12.3/2.8%106. Between 1995 and 1999, a total of 3400 children aged 
between five and seven years were recruited in Kiel, northwest Germany and the 
results of their BMI analyses were quite frightening – 23% of the surveyed 
children were overweight107. French pre-school children time trends of BMI 
showed also increasing tendencies. The prevalence of obesity increased from 1.8 
to 4.9%, and the prevalence of overweight rose from 9.6 to 16.9% from 1989 to 
1999 among five-year-old children108. In 1991/92 in Bristol-Avon area, UK, it 
has been found out that 19.9% of four-year-old boys and 20.8% of 4-year-old 
girls were overweight and 7.5% of boys and 7.8% of girls were obese. For five-
year-olds, the percentages were 18.2% and 19.3%; and 8.1% and 6.1%, 
respectively109. The 1998/99 Scotland survey of three-year-old children reported 
the prevalence of obesity (girls 8.0%, boys 9.0%), and severe obesity (girls 
4.1%, boys 4.4%)110. Obesity is not only a problem in Europe, USA and Canada. 
The survey of Chinese pre-school children showed increasing tendencies among 
them also. The prevalence of obesity of four-year-old boys was 12.5% in 2002 
as compared to 4.4% in 2000; and the prevalence of obesity of girls was 10.7% 
and 4.2%, respectively111. In some European countries such as the Scandinavian 
countries, the prevalence of childhood obesity is lower as compared with 
Mediterranean countries; nonetheless, the proportion of obese children is rising 
in both cases100. In Baltic countries the prevalence of overweight and obesity in 
children and adolescents is significantly less prevalent than in most other 
European countries112. But still we have to be on guard of the problem because 
eating habits here are changing into “western type” more and more and at the 
same time children’s physical activity decreases, giving place to TV and PC. 
While it is known that the percentage of overweight and obese children is higher 
among adolescence than pre-school children it was quite pleasing to see that 
these percentages among Estonian adolescence were still below the numbers of 
other countries concerning percentages of overweight and obese pre-school 
children. Figure 2 gives a comparison of overweight and obese 15-year-old 
children in the USA and some European countries according to the 6th HBSC 
survey in 2001/2002113. 
 

Almost all researchers agree that prevention could be the key strategy for 
controlling the current epidemic of obesity. While about 50% of the adults are 
overweight and obese in many countries, it is difficult to reduce excessive 
weight once it becomes established. Children should therefore be considered the 
priority population for intervention strategies97. On the other hand, overweight  
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Figure 2. 15-year old children who are overweight or obese according to BMI 
(choice of countries in the 6th HBSC survey113)  
 

children do not need to achieve weight loss. Their BMI can be normalized if 
they maintain a fixed weight while still growing in height62. 
 

Not only overweight is a rising problem; underweight among children is rising 
as well. The 1998/99 Scottish survey of three-year-old children showed that the 
prevalence of under-nutrition was 3.3% for girls and 3.2% for boys. The study 
showed for the first time that the coexistence of under-nutrition and obesity is 
associated with social deprivation. For example, Scottish children in the most 
deprived families had a 30% higher risk of obesity and 50% higher risk of under-
nutrition when compared to children in the least deprived group110. 
 

The problem of underweight concerns more adolescence98,102,114,115, but there are 
also many pre-schoolers who neglect some food because they would like to be 
models or actors one day. Thus underweight might not show the actual food 
shortages but is influenced by TV and peers and an increasing pressure of being 
thin for being successful. For example in one Swedish study, 28% of the seven-
year-old girls studied stated that they wished to be thinner and 22% that they had 
made attempts to lose weight48. 
 

One reason for the decrease in BMI of children and adolescents could be the 
quicker increase in the prices for food than for salaries at the beginning of the 
1990s. Thus, one reason why the mean BMI decreased in the 1990s among 
young Estonians might be attributable to a decrease in the purchasing power of 
families. There are also other possible reasons for the decrease in BMI, such as 
relating a slim body with better possibilities and success in a future job112. While 
the wish to decrease weight increases with age in girls, then in contrast, 22% and 
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30% of boys wish to decrease their body weight at the age of eight to ten, but 
only 13% and 49% at the age of 15 to 17 years, respectively116. 
 

A survey about diet opinions in the USA indicated that five-year-old daughters 
of dieting mothers were more likely to have ideas about dieting at an early age, 
but if it would influence their eating and dieting behaviours in the future 
remained unclear. The survey also revealed that 13 girls out of 197 were already 
dieting at the age of five117. Early concerns about ones weight is confirmed by a 
survey of pre-adolescent children in Indiana, USA. 42% of girls selected an ideal 
figure thinner than their current figure. Results from this study indicate that the 
onset of disparate figure perceptions and expectations regarding thinness among 
females may be evident as early as six-seven years of age118. 
 

Although neither ETHNS nor ECHNS revealed significant problems of over-
weight, obesity and underweight, signs of these problems in other countries 
should make us cautious as well. Clearly, it is of prime importance to help 
children keep their normal weight. 
 
3.3 Importance of meal patterns 
 
A balanced and appropriate diet during childhood is likely to reduce the risk of 
immediate health problems, such as dental caries, anaemia, constitutional growth 
delay, overweight and obesity. Patterns of eating are also important. For 
example, skipping breakfast leads to midmorning fatigue and interferes with 
cognition and learning119, effects that are more pronounced in young people 
nutritionally at risk than in the well nourished120. Those who skip breakfast also 
appear more likely to consume snacks with a high fat and low fibre content 
during the remainder of the day. In addition, eating breakfast, particularly if the 
meal includes fortified breakfast cereals, has been associated with improved 
overall nutritional status121, and young people who consume at least two meals a 
day, with or without snacks, have a more nutrient-dense diet122

. Skipping meals, 
particularly breakfast, often results in a greater consumption of mid-morning 
snacks as a substitute, and these tend to be high sugar and high-fat foods4. 
 

Eating breakfast has a major effect on calcium intakes. The study of French 235 
children and adolescents explored the connection between breakfast 

consumption and calcium status123. Also, a survey in the USA confirmed that the 
intake of calcium (r=0.7223) at breakfast correlates with the consumption of it in 
the whole diet. It appeared that 33 to 35 % of the whole calcium was consumed 
during breakfast124. Fortified breakfast cereals can also make an important 
contribution to daily vitamin and mineral intakes. Parents should work together 
with carers to ensure that children have breakfast, either at home or in 
childcare51.  
 

Energy contribution to different meals in the surveyed kindergartens was not as 
recommendedPaperIII. 
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Breakfast calorie levels of both AD and KGM were below the recommendation42 

(in 95 % of the menus less than 500 kcal); on the other hand, snacks contributed 
to more energy than that in the recommendations (in 89% of the menus over 280 
kcal). Therefore, most of the kindergartens would need to increase the energy 
provided at breakfast and decrease the energy at snack time to comply with 
current guidelinesPaperV.   
 

Either pre-school children in Estonia are at home or in the kindergarten they 
usually eat breakfast. The energy intakes from breakfasts may not be substantial, 
but enough to keep them going. ECHNS showed that three- to six-year-old 
children (when did attend kindergarten) had their first meal around 9.30. As the 
survey was carried out in summer months, children got up a little later and so 
also had their meals later than usually in kindergartens. In 89% of the days, 
children ate something between 9.00 and 12.29 and an average energy 
consumption of all children was 386 kcal within this period, which is lower than 
the RDI for breakfast in kindergarten eaten around 9 o’clock. Also, lunch was 
mostly eaten a little later than in kindergartens (around 13 o’clock) – in 94% of 
the days children ate something between 13.00 and 15.59, average energy intake 
of that period was 387 kcal, which is also below RDI for a kindergarten lunch. In 
kindergartens, children eat snack around 16 o’clock. 81% of children ate 
something within 16.00 and 18.59; average energy intake of that period was 303 
kcal, which slightly exceeds RDI for kindergarten snack. Average energy 
consumption from 9.00 to 18.59 was 1076 kcal, which is 69% of the whole day 
consumption. 25.8% of total energy consumption came from food eaten after 19 
o’clock. This survey showed that children would like to eat less in the evenings 
and lunchtime and more in the evenings86. 
 

There is no comparable survey of pre-school-aged children breakfast habits, but 
it was pleasing that Estonian pupils have quite good habits of eating breakfast, in 
contrast, with Finnish125 and English63 pupils this habit was not decreasing very 
much as children came older. According to the 6th HBSC survey, 11-year old 
Estonian pupils were in the 13th place (75.1% of interviewed boys and 75.2% of 
interviewed girls), 13-year old pupils were in the 6th place (76.9% and 71.6%, 
respectively), but 15-year old pupils were already in the 3rd place (76.4% and 
67.0%, respectively) in eating breakfast every schoolday4. It might be influenced 
by the fact that in contrast to some other countries (Denmark50, Norway49), 
children in Estonia are provided always with proper breakfast in kindergarten. 
 

Regardless of the results of kindergarten menus, it is good that our kindergartens 
do provide the food to children, it is made on spot and children can have a warm 
meal at least once a day, often even three times a day. Dietary survey of over 
2000 childcare centres in Norway in 2003 revealed that 15% of centres offered 
children food for breakfast, but in 78% of the centres children had to eat the food 
they brought with them from home. The percentages for food offered for lunches 
were 61 and 16%, respectively; and for afternoon snacks 39 and 39%. Drinks for 
meals were offered in over 90% of the centres for every meal. Only 2% of the 
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centres reported offering a warm meal every day, while 43% of the centres 
offered a warm meal once a week. Around 40% of the centres offered soups less 
frequently than once a month and the same amount reported was never offering 
soup for children at all49.  
In our kindergartens, lunch usually contains of soup or meat with 
supplementsPaperIII. 
 

Children need to eat regularly and it is recommended that children be offered 
something to eat at least every three hours. Children need nutritious snacks 
between meals. The best snacks are those which are low in added sugar. A 
variety of snacks should be offered including fruits, vegetables and any type of 
bread, such as sandwiches, teacakes or fruit buns51. It must also be taken into 
consideration that pre-schoolers may eat well at one meal of the day and less 
well at others. Young children have small appetites and are not generally able to 
consume all they need without snacks; these are an important part of their 
nutritional intake. It is good to offer three meals and two or three healthy snacks 
with a variety of foods of differing tastes, textures, and colours to help maintain 
the child's interest6. 
 

The actual food consumption situation in kindergartens shows that children do 
not eat the whole meal in the mornings and they often feel hungry right after 
snack or a little while after eating it. That is why a suggestion has been made to 
Estonian nutrition recommendations that kindergartens should have rights to 
decide whether they use the current energy contribution recommendations or 
change breakfast into a morning snack and snack into dinner with the energy 
contributions from these meals 25% and 30-35% of total energy intake, 
respectively. Kindergartens could also offer healthy snacks in charge of main 
mealsPaperV,82. 
 
 
3.4 Balance of the macronutrients, fatty acids contribution, 
cholesterol 
 
A certain level of fat is vital in any diet, as a source of essential fatty acids and 
fat-soluble vitamins A, D, E and K. It has the advantage of carrying considerable 
amounts of energy in a small volume, making it a particularly important part of 
the diet of those, such as children who have high energy requirements but 
relatively small appetites. An argument for limiting fat intake in children is that 
atherogenesis is a lifelong process, and may be accelerated by a high-fat diet due 
to its effect on blood lipid levels. Post-mortem studies have shown that the 
relationship between blood lipid levels and the extent of atherosclerotic lesions 
is already present in childhood; and a preference for a high-fat diet established in 
childhood may be hard to change in later life. On the other hand, it has been 
feared that limiting fat intake by children may reduce the supply of energy and 
fat-soluble vitamins to inadequate levels. Still, between the ages of two and five, 
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children should gradually adopt a diet that, by age five, contains less than 30% 
but more than 20%E from fat91. As children below two years of age should eat 
more fat than adults, skimmed milk and low-fat margarine are not recommended 
for them, but small children should also limit their intake of saturated fat5. 
 

The menu calculations of Estonian kindergartensPaperIII,PaperV (Figure 3) as well as 
children’s individual level nutrition surveysPaperI,86 cannot assure that energy 
derived from fat was higher than recommended in every menu or all of the 
children. Conversely, in some of the menus fat contributed even less energy than 
recommended, but current RDI for fats contribution is slightly higher than they 
are in Nordic recommendations61 and will be in the new Estonian 
recommendations from the year 200682. Energy derived from macronutrients in 
kindergarten menus depended also on the total energy level – the higher the total 
energy level the bigger part of it contributed to fatsPaperV.   
 

In 21% of the KGM (Figure 3) fats contributed more than 35%E, but in 59% of 
the menus the energy intake from fats was between current recommendations42 
(30%E to 35%E), which means that fat content was under 30%E (newest 
recommendations82) only in one third of the menus. An average energy derived 
from fats was 32.5% and from saturated fatty acids 14.5% from AD. Saturated 
fatty acids contributed more than 10%E in all KGM. While energy intake from 
saturated fatty acids was too high, it decreased with asn increase in the total 
energy level. Comparing the first and second period days, energy derived from 
saturated fatty acids showed a tendency to increase (p<0.0056)PaperV.  
 

Around 38 to 39% of all fats in KGM came from added fats. The second largest 
source of fats was milk products and the third meat-egg-poultry-fish products.  
 

In ETHNS and ECHNS altogether fats contributed more than 35%E in 46% of 
the children menus and between 30%E and 35%E in 36% of the children menus. 
In 1996 (Figure 4) the percentage of children having fat intake over 35%E was 
higher in the Viljandi County. Comparing the years 1996 and 2002, the 
percentage of children having fat intake below 25%E had increased and over 
35%E decreased. All children’s average energy intake from fats in 1996 was 
higher in the Viljandi County (35.8%E vs. 34.8%E). Although the average 
energy intake from fats of all children in Tallinn in 2002 was lower than in 1996 
(34.8%E vs. 34.0%E), we cannot assure that it was a decreasing trend. The 
intake of saturated fats in ETHNS and ECHNS was over 12%E in 85% of the 
children menus and only in 3% of the children menus it was lower than 10%E. 
The average intake of saturated acids in 1996 was higher in Viljandi (15.4%E vs. 
14.7%E, p<0.041). 
 

Energy derived from protein from both KGMPaperIII,PaperV and individual level 
surveys was not a problem (too high fat intake influenced mainly energy 
amounts derived from carbohydrates), but the total protein amount in average in 
three- to five-year-old children diets in 1996 was below RDIPaperI.  
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Figure 3. Macronutrient levels in KGM  
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Figure 4. Children’s distribution by the energy contributed from fats according 
to ETHNS and ECHNS 
 

Too high cholesterol level in kindergarten menus was also not a problemPaperIII
; it 

exceeded the recommended 255 mg only in three KGM, that was not much.  
Average cholesterol intakes from ETHNS and ECHNS were also below the RDI. 
Still cholesterol consumption exceeded the RDI in 31% of rural and 13% of 
urban children in 1996 and in 5% of urban children in 2002. 
 

In the Norwegian UNGKOST-2000 survey90, the percentage of children having 
more than 35%E coming from fats was much lower (around 30% of children) 
than in ETHNS and ECHNS, but also in their survey, fats contributed in 70% of 
children menus over 30%E. Still their average energy intake from fats (32.5%) 
was lower than in Estonia. Several studies from Estonia126,127, Finland45,125, 
Sweden128 show that energy intake from fat is slowly decreasing over the years. 
But the results also show that in spite of some decrease of fat intake, the intake 
of saturated fatty acids is still a problem both in Estonia and Nordic 
countries45,90,128. 
 

The decrease of energy intake coming from fats might be caused by general 
changes in people’s food consumption, especially from added fats and milk 
products. While in 1988 the most often used fat for frying was margarines 
(mainly solid ones), then in 1998 around 85% of families used vegetable oil for 
frying. Also, the use of sour cream or mayonnaise as salad dressing had changed 
more in favour of vegetable oil. At the same time, also the consumption of butter 
and milk (over 2,5% of fat content) had decreased129. Although there have been 
positive changes in added fats selection, too high saturated fats intake (and even 
the increase of it) shows that more attention must be paid to hidden saturated 
fatty acids in foods.  
 

While in Estonia energy intake from fats is lower in kindergartens than at 
homes, a survey among Swedish pre-schoolers showed that the energy derived 
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from fats was highest in kindergarten (38%), while at home it was 36% in 
kindergarten days and 34% in weekend days. It was mainly caused by a high 
carbohydrate intake during the weekends, i.e., high intake of sucrose48. 
 

The tendency of fat contribution and its decrease in Estonia seems pleasing 
because, for example, surveys from Germany, Spain and UK show much more 
frightening numbers. A survey of German six- to eleven-year-old children 
showed that fat contributed an average 41%E (saturated fatty acids 20%E)130. In 
Spanish studies from the 1990s total fat intake of children aged six- to ten-years 
ranged from 38%E to 48%E , of which saturated fat ranged from 16% to 18% 
and in children aged 11–14 years, total fat intake already from 41%E to 51%E 
(saturated fat from 12% to 18%)131. A survey of over 1400 1.5- to 5-year-old 
children in 1995 in Great Britain showed that fats contributed 47.0%E in boys 
and 44.9%E in girls132. Very interesting is the fact that in spite of much higher 
rate of obese children in the USA113, the surveys of 2–19-year-old children from 
1988-94 showed that fats contributed only 33.5%E and saturated fatty acids 
12.2%E133. Quite similar was the fat intake in Mexican children94. Energy 
derived from fats was also very high in Holland and Australia, while it was 
much lower among children from undernourished countries, such as Kenya and 
Tanzania (12%E) 134. 
 

While the use of protein efficiency ratio (PER) to rate proteins for humans is 
debatable, it should be noted that a recent animal study found that combinations 
of animal (30% of total) and plant based proteins (70% of total) had a higher 
PER value than the animal or vegetable proteins eaten alone135. 
Although PER is higher if animal and plant proteins are consumed in ratio 
30:70, in KGM it was 66:34.  
Also, the survey of 14-year old schoolchildren in 1998/99127 gives an estimated 
ratio of 62:38 and the ratio in the survey of kindergarten aged children in 1978 is 
similar – 63:3788. 
 

Like fats and saturated acids, cholesterol levels also show decreasing tendencies 
over the years, being 410 mg in 1984/85, 384 mg in 1988/89 and 320 mg in 
1998/99 among Estonian schoolchildren127; and a survey among 9- and 15-year-
old schoolchildren in Tartu in 1998/99 showed cholesterol consumption levels 
over RDI only in 15-year-old boys (352 mg) 136. Although cholesterol intake of 
pre-school children in our surveys did not exceed the recommended maximum, 
there is a danger exceeding it when children grow older and their total energy 
intake increases.  
 

Although energy derived from fat sources was below the current maximum RDI 
in most KGM menus, children’s individual dietary surveys showed that 
summary energy intake from fats was over the RDI. As the recommended 
energy amount derived from fats will decrease in new recommendations82, too 
high energy levels from fats and too low energy levels from carbohydrates are a 
problem among Estonian pre-schoolers, the same is true for too high saturated 
fatty acids intakes. 
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3.5 Micronutrient consumption in general 
 

Vitamins, minerals and bioactive components are essential to normal growth, 
development and normal body functions. Some vitamins and minerals are 
important in the immune system for protection against ill health and disease. 
Children aged one to five years have high requirements for vitamins and 
minerals due to the rapid rate of growth and bone development during these 
years9. Vitamin A is required for healthy vision, for the integrity of epithelial 
surfaces, and for the development and differentiation of tissues. It is also 
essential for normal immune response, taste, hearing and growth. In addition, 
several carotenoids including β-carotene, which can be converted into vitamin 
A, appear to act as important antioxidants in tissues. Together with vitamin C 
and vitamin E they deactivate or scavenge free radicals and activated oxygen, 
and may therefore protect against cellular damage. B-group vitamins are 
important in carbohydrate utilization (vitamin B1), protein metabolism (vitamins 
B2 and B6), nervous system function and growth (vitamin B2 and vitamin B12), 
formation and growth of red blood cells (vitamin B6 and vitamin B12), energy 
metabolism (niacin), aiding the maturation of red blood cells (folic acid); 
essentiality of numerous reactions involved in lipid and carbohydrate 
metabolism (panthothenic acid), being cofactor for glyconeogenesis and fat 
metabolism (biotin)5.  
 

ETHNS revealed deficiencies in vitamin A, D, C, iron and calcium consumption. 
Sufficient vitamin C intake is a concern in the rural areas where 71-86% (in 
town 36-65%) of different age and gender groups obtained vitamin C below the 
RDIPaperI. According to ECHNS, the average consumption of vitamin D was 
below RDIPaperIV. Children’s individual analysis showed also insufficient 
amounts of vitamins A and C and iron, as well as too large amounts of sodium.  
 

Depending on a kindergarten deficiencies were observed in vitamin D, E, B1, B1, 
B6, C, folic acid and copper levelsPaperIII,85.   
In KGM (and AD), major shortages were in vitamin D, B1 and C levels (Table 
2). Recalculating the results to energy needs makes the situation even worse. As 
according to the most recent recommendations82 energy levels should decrease 
even more, it is highly important to increase the micronutrient densities in food. 
It is difficult to estimate the possible changes in the absolute intakes of 
micronutrients from the first and second period because of the fact that menus 
are from different kindergartens and also energy intakes from the menus were 
different. That is the reason why densities of all calculated days in the first and 
in the second period are used in this case also.  
Comparison of the two periods showed that not only the levels of most of the 
micronutrients had fallen with the decrease of energyPaperV(table1), but also the 
densities of vitamin D, calcium, magnesium, phosphorus, zinc, iodine and 
selenium had decreased. Also, sodium densities had fallen, but it is 
recommendable. On the other hand, vitamin B1, B2 and C densities had 
increased. 
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Table 2. Micronutrient levels and average densities from AD, recalculated intake 
of AD and KGM compared to the RDI  

  AD KGM 

                    Intake   Densities % of the menus 

  
Mean 
n=894 

Mean, 
% 

RDI42  

REC 
to 
energy 
needs, 
%RDI 
42 

I 
period 
n=747 

 II 
period 
n=147 

Under 
RDI42  

Under 
RDI42 
when 
REC 

Vitamin A (µg-
ekv) 1364 ± 120 321 310 895 1178 5 2 

Vitamin D (µg) 1.4 ± 0.0 32 31 0.97 0.83* 100 100 

Vitamin E (mg) 6.6 ± 0.1 130 125 4.5 4.2 33 28 

Vitamin B1 (mg) 0.6 ± 0.0 89 86 0.42 0.45* 78 91 

Vitamin B2 (mg) 1.0 ± 0.0 121 117 0.73 0.76** 16 17 

Niacin (mg-ekv) 14.9 ± 0.1 160 154 10.5 10.4 0 0 

Vitamin B6 (mg) 0.9 ± 0.0 115 112 0.62 0.64 12 19 

Vitamin B12 (µg) 6.9 ± 0.6 1020 986 4.6 5.6 0 0 

Folic acid (µg) 121 ± 2 110 106 85.6 84.5 21 26 

Vitamin C (mg) 29.0 ± 0.7 76 73 20.1 22.9* 84 91 

Sodium (mg) 2005 ± 24 337 326 1468 
1076*

*  0*** 0*** 

Potassium (mg) 2180 ± 14 233 225 1544 1511 0 0 

Calcium (mg) 668 ± 6 131 127 477 451* 7 10 

Magnesium (mg) 211 ± 2 207 200 150 138** 0 0 

Phosphorus (mg) 1003 ± 6 262 253 713 668** 0 0 

Iron (mg) 9.1 ± 0.1 196 189 6.44 6.05 0 0 

Zinc (mg) 7.7 ± 0.1 139 134 5.5 5* 0 0 

Copper (mg) 1108 ± 40 229 221 766 784 0 0 

Iodine (µg) 194 ± 2 253 245 139 115** 0 0 

Selenium (µg) 47.5 ± 0.4 233 225 33.5 30.8* 0 0 
REC recalculated to recommended energy level 
*p<0.05 **p<0.0001 significant difference between micronutrient densities in the first 
and second period  
*** under the maximum recommended level 
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Deficiencies in children’s diets reported in earlier nutrition surveys in Estonia 
are similar to those found by our surveys. Both school- and pre-school children’s 
surveys from the end of the 1970s revealed shortages in vitamin A, B1, B2, B6 
and C intakes, whereas deficits increased with age137. Variations were also noted 
in relation to seasonal differences with springtime vitamin deficits twice of those 
of other periods of the year87. Another kindergartens’ menu survey showed, in 
addition, deficiencies in vitamin D and calcium intakes138, but no deficiency in 
iron and zinc intakes139. A whole day nutrition analysis of four- to six-year-old 
children in 1978 revealed in addition to the deficiencies of vitamins A, B1, B2 
and D, the deficiency in vitamin E consumption88.  
 

According an Australian study, children’s intake of iron, calcium and zinc was 
more likely to be lower than recommended for those attending childcare. Data 
adapted from the 1995 Australian National Nutrition survey showed on average 
children derive 38-52% of their day’s total nutrient intake from kindergarten 
food, while it is recommended that the menu provided to children in care 
provide at least 50% of the recommended dietary intakes for young children56. A 
comparison of Swedish kindergarten children’s food in weekdays and weekend 
days showed that the intake of main micronutrients was higher in weekdays48, 
which clearly shows the positive role of the food in kindergarten. 
 

One of the reasons not deriving enough B group vitamins (especially vitamin B1) 
might be, in addition to low fruit and vegetable consumption, the decreasing 
consumption of bread. If in 1994 about 93% of 11-15-year-old pupils ate bread 
at least once a day, then in 1998 only 54% of pupils did so140. Among 15-19-
year-old Estonians less than 50% consumed 1-2 slices of bread, near 40% 
consumed 1-2 slices of graham bread and around 35% 3-4 slices of white bread 
a day in 2004141. About 100g bread a day could probably be enough to eliminate 
vitamin B1 deficiencies142. 
 

This thesis focuses on vitamins D and C, calcium and iron, because these 
micronutrients showed the greatest shortages in KGM as well as in individual 
level surveys and their deficiency has been reported in other surveys made in 
Estonia. Although calcium level from KGMPaperIII,PaperV was not a problem, 
calcium deficiency among schoolchildrenPaperIV,143 and the fact that there were 
too many children who failed to meet the RDI according to individual level 
surveys show that calcium is too important not to handle it in the current thesis. 
Also, the sodium excess intakePaperIII will be covered.  
  
 
3.6 Vegetable and fruit – a source of fibre and vitamin C  
 

Vegetables and fruits are rich in many nutrients – carbohydrates (including 
fibre), vitamin C, minerals, etc. In addition, they contain many phytochemicals, 
which are not necessary for life but they help to promote optimal health by 
lowering risk for chronic diseases. It is estimated that there may be more than 
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100 different phytochemicals in just one serving of vegetables144. As the subject 
of phytochemicals is very wide, it will not be handled in this thesis. Main 
attention is paid to vegetable and fruit consumption in general, and fibre and 
vitamin C intakes. 
 

Vitamin C is essential for the prevention of scurvy and for the promotion of 
wound healing. Furthermore, it is important for the optimal functioning of the 
immune system and for the synthesis of collagen, and it has antioxidant 
properties. Vitamin C is particularly valuable in assisting the absorption of non-
haem iron from vegetables and other non-haem sources. The principal positive 
effect of fibre in children is probably that of regulating bowel movement. Some 
forms of dietary fibre are better than others for increasing stool weight and 
frequency, softening faeces, increasing faecal bulk and reducing gastrointestinal 
transit time. The effects appear to vary according to the type of fibre consumed: 
insoluble, coarsely ground fibre has more marked effect in retaining water, and 
thereby increasing stool frequency, than finely ground soluble fibre5. 
 

From KGM calculations appeared (Table 3) that children were offered around 
100g of vegetables, 100g potatoes and 50g fruit every kindergarten day – it is 
about 4 portions altogether. It is quite good, although the share of fruits could be 
higher. As Micro-Nutrica does not allow determining whether the vegetables and 
fruits were eaten fresh or heated, it may be only assumed that most of the 
vegetables and around half of the fruits were eaten as heated which means also 
some vitamin loss.  
 

Table 3. Vegetable, potatoes, fruit and juice drink levels (g) in kindergarten food 

  
Vege-
table Potatoes 

Fruit, 
juice   

Vege-
table Potatoes 

Fruit, 
juice 

KGM n=52 n=52 n=57 AD n=559 n=559 n=659 
min  40 55 15 min  0 0 0 
max 215 220 175 max 292 420 384 
mean 102 114 52 mean 92 100 50 

 

Vegetables, potatoes and fruits are very good sources of carbohydrates and the 
lack of their intake can also be seen from too low part of energy derived from 
carbohydrates both from kindergarten and school menus as well as in 
ECHNSPaperV,86.  
 

On the other hand, according to ETHNS and ECHNS, no children were found 
who did not consume at least a small amount of vegetables during surveyed days 
and only one child out of 234 children did not eat any potatoes during the 
observed days. The results about average fruit consumption were similar – all 
urban children in 1996, 93% of rural children in 1996 and 93% of urban children 
in 2002 consumed some fruit (e.g., berries, jam, dried fruit, and whole juice) in 
observed days. The amounts consumed (Figure 5) show that the consumption of 
fruit was higher (p<0.0001) than the consumption of vegetables (in contrast to 
kindergarten menus). The consumption of potatoes was higher in rural children 
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(p<0.0001) and the consumption of fruit was higher in urban children 
(p<0.0001). Comparing the urban children in 1996 and 2002, the consumption of 
vegetables had increased (p<0.0008) but the consumption of fruit and potatoes 
remained the same. In ETHNS, 19% of urban children consumed more than 
400g of fruit and vegetable a day (10% of children more than 500g a day), but 
from rural children only one child consumed more than 400g of fruit and 
vegetable a day. In 2002 already 38% of urban children consumed more than 
400g of fruit and vegetable a day and 15% more than 500g a day.  

 
Figure 5. Consumption of vegetable, potatoes and fruit in ETHNS and ECHNS 
 

As the 1995 recommendations did not include exact recommendations for fibre 
consumption for children, earlier surveys used the minimum recommendation of 
20g a day and because of that most of the kindergartens showed shortages in 
fibre consumptionPaperII,85. Comparing the results with RI, fibre level from KGM 
was not a problem. Also, fibre densities from menus were relatively good – 7 to 
12.8 g per 1000 kcalPaperV. Fibre intake according to ECHNS urban children was 
also over RI (12g a day)86 and from ETHNS survey slightly lower (urban 11.8g, 
rural 11.4g/day). On the other hand, in 2002 there were 28% of children whose 
fibre consumption was below 8 g a day (in 1996 11% of urban and 17% of rural 
children).  
 

The results of vegetable and fruit consumption in ETHNS and ECHNS 
altogether revealed correlations between their intakes and several micronutrient 
intakes. These correlations with every micronutrient might not be huge, but they 
prove that vegetable and fruit play an important part in deriving vital 
micronutrients. The correlations were as follows: with vitamin A (r=0.13, 
p<0.0412), with vitamin B1 (r=0.48, p<0.0001), with vitamin B2 (r=0.24, 
p<0.0002), with niacin (r=0.35, p<0.0001), with vitamin B6 (r=0.48, p<0.0001), 
with folic acid (r=0.58, p<0.0001), with vitamin C (r=0.8, p<0.0001), with 
sodium (r=0.21, p<0.0011), with potassium (r=0.48, p<0.0001), with calcium 
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(r=0.22, p<0.0008), with magnesium (r=0.35, p<0.0001), with phosphorus 
(r=0.21, p<0.0012), with iron (r=0.20, p<0.0028), with zinc (r=0.25, p<0.0001), 
and with copper (r=0.24, p<0,0002). In addition, as expected there was also a 
correlation between fruit and vegetable consumption and carbohydrates intake in 
general (r=0.39, p<0.0001) and with fibre intake (r=0.41, p<0.0001). 
 

As referred to in the previous section, in addition to being the source of 
carbohydrates (fibre), vegetables, potatoes and fruits give a notable amount of 
vitamin C. In KGM most of the vitamin C came from vegetables (29%), 
followed by juice drinks (23%). Fruits-berries-juices gave 19% of vitamin C and 
potatoes 17%. Also, milk products gave quite a large of vitamin C (13%)PaperV. 
From fruits-vegetables-juices, the correlation with vitamin C was highest for 
juice drinks (AD r=0.73, p<0.0001 and ETHNS/ECHNS r=0.60, p<0.0001). 
 

Deriving sufficient quantity of vitamin C from kindergarten menus seems to be a 
major problemPaperIII,85.  The average level of vitamin C did not meet RDI in 84 
% of the KGM. The average level of vitamin C (mean 29.0 mg, median 22.6 mg) 
of AD was also below RDI (38.3 mg) and levels during the kindergarten days 
were mainly between 10 and 20 mgPaperV. An analysis of average data of groups 
in ETHNS in 1996 showed that urban children derived statistically reliably 
bigger amount of vitamin C (in town 64±53 mg, in the country 31±24 mg, 
p<0.0001)PaperI.  
 

The fact that urban children in Estonia were provided more vitamin C than rural 
ones was proved also in a survey conducted among Tartu schoolchildren136.  
 

While other vitamins intakes do not show significant trends of improvement, 
vitamin C intakes had slowly increased from year to year. This was already 
found out in 1975, when, as compared to the beginning in the 1960s, vitamin C 
intakes showed an improvement145. Not only have the absolute numbers 
increased, but also vitamin C densities in schoolchildren food have increased 
from 34 mg/1000 kcal in 1984 to 53 mg/1000 kcal in 1998127.  
 

In our KGM surveys, vitamin C absolute levels unfortunately did not show 
significant improvements, but vitamin C densities in AD in the second period 
were slightly higher than in the first period (p<0.04). 
On the other hand, according to ECHNS, vitamin C intake in 2002 in the 
younger urban children group had increased even to 76 mg a day86. 
The data of individual level analysis are encouraging – shortages in vitamin C 
levels in kindergartens would hopefully be compensated by eating at home.  
 

At the same time, when our pre-schoolers derive more vitamin C from home 
food than from that of kindergarten, the results of Swedish pre-schoolers showed 
contrary results – the intake of weekdays was higher (76 mg) than of weekend 
days (58 mg)48. While in Estonia ensuring enough vitamin C might be a 
problem, in Finland already in 1995 children aged three to six got around 75 mg 
vitamin C a day, which was substantially more than recommended45. Vitamin C 
consumption is not a problem among Norwegian pre-schoolers either90 but 
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vitamin C intakes among pre-schoolers in Great Britain were comparable to 
Estonians91 and children who consumed fruit juice had significantly higher 
vitamin C intakes than those who did not (72 mg compared with 40 mg). Still, 
35% of the surveyed children did not meet their RDI of 30 mg vitamin C a 
day146. The intakes of vitamin C among Mexican and Indian pre-schoolers were 
even lower; being around 15 mg a day in India95 and 22 mg a day in Mexico94. 
 

While in Estonian KGM, the major source of vitamin C was vegetables, a survey 
from the USA revealed about 45% of vitamin C coming from fruit juices147, but 
in the survey of English schoolchildren the main source of vitamin C were 
potatoes63. According to the USA Department of Agriculture's 1989-1991 
Continuing Survey of Food Intakes, 25.1% of vitamin C in two- to five-year-old 
children came from orange and grapefruit juices and additional 17.2% from 
other fruit juices148.  
 

In the recent Nordic recommendations61, the recommendation for vitamin C 
intake for adults has increased while for kindergarten-aged children decreased 
(from 45 mg to 30 mg), however, no explanation was given, it is clear that our 
kindergarten menus need an improvement concerning vitamin C, especially 
when the energy levels should be cut down. Promoting fruit and vegetable in the 
menus will lead to an increase in vitamin C intake. 

The survey of Danish children showed that the intake of fibre was much higher 
than in our survey (17.9g/day)149, but the surveys in Finland45, Sweden48 and 
Norway90 showed quite similar consumption as our survey; and the survey of 
English pre-schoolers showed a much lower fibre consumption – only 6.1g per 
day6. Thus, based on earlier surveys, it can be suggested that fibre intakes among 
schoolchildren have increased150 and not only the absolute intakes but also 
densities151. 
 

In spite of all kinds of campaigns, such as “5-a-day”152, the real consumption of 
fruit and vegetable is usually below recommendations. According to the 6th 
HBSC survey in 2000/2001, Estonian schoolchildren were the last in the list 
concerning fruit consumption. The situation of eating vegetables every day was 
not much better in Estonia – our pupils shared the end of the list with Spain, 
Hungary and Malta. Similarly to fruit consumption, vegetable consumption also 
decreases with age4. Earlier surveys among Estonian pupils showed an 
increasing tendency of fruit and vegetable consumption from 1991 to 1998140. 
Also, the survey conducted among young adults in 2004 revealed that only 28% 
of them ate 200g of fruit and vegetable per day during the last seven days153.  
 

Although the guidelines in USA recommend that all Americans, including 
children at the age of two and older, consume at least 5 servings of fruits-juice-
vegetables daily52, the USA Department of Agriculture's 1989-1991 Continuing 
Survey of Food Intakes revealed that only 20% of children consumed five or 
more servings of fruit and vegetable per day and nearly one quarter of all 
vegetables consumed by children and adolescents were French fries154. Another 
survey of 5-year-old girls in Pennsylvania reported that a majority of girls ate 3 
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servings of fruit and vegetable a day and mean vitamin C intake was 83 mg a 
day. The study found out that girls who consumed more fruit and vegetable 
tended to have higher micronutrient intakes and lower fat intakes. This research 
provides also evidence that girls’ fruit and vegetable intake and its relationship 
to nutrient intake is positively associated with parents’ fruit and vegetable intake 
and negatively associated with their use of pressure in child feeding155. The 
majority of childcare centre menus in USA provide an acceptable variety of 
vegetables, but not fruit. On the other hand, kindergarten surveys in the USA 
have showed that in some day-care centres, children were allowed to bring 
money to purchase carbonated beverages, pickles, frosties or shakes, or candy 
bars, which likely minimized their consumption of fruits-juice-vegetables 
offered in the meals served52.  
 

31% of KGM included also some sweets (excl ice cream, cookies, pastry), but 
according to ECHNS/ETHNS there has been a slight decrease in sweets 
consumption – while 80% of urban children in 1996 consumed some sweets, 
then in 2002 75% of the children did so.  
 

According to the Swedish recommendations, children between four and ten 
years should eat around 400 grams of fruit and vegetable a day62. In spite of 
these recommendations, the situation of eating fruit and vegetable is not much 
better in Sweden. Only 44% of schoolchildren were reported eating one fruit a 
day and 49% eating vegetables regularly in 2001/2002156. A survey of two- to 
six-year-old North London pre-schoolers indicated that only 30% of respondents 
ate fruit more than once a day and 17% vegetables more than once a day, while 
31% and 418% ate them less than once a day, respectively. The amount of fruit 
or vegetable that parents themselves reported eating was positively correlated 
with child’s intakes (vegetable r=0.49, fruit r=0.39)157. In BNDNS, peas and 
carrots were the only cooked vegetables, excluding potatoes, eaten by more than 
half the children during the study period. Just fewer than half the sample ate 
baked beans (beans are quite uncommon among Estonians). Leafy green 
vegetables were eaten in small amounts by only 39% of the children and raw 
vegetables or salad by less than 24%. The most popular fruits were apples and 
pears, followed by bananas92. 
 

Taking the average consumption of Estonian children in 2002 and comparing it 
to the results of the survey of Danish children in 2000/01149 and Norwegian90 
children in 2000, the average consumption of potatoes and fruit was highest in 
Estonia, but the consumption of vegetable was highest in Denmark. As in 
Estonia, according to the study of Swedish pre-schoolers48, children also 
consumed fruit in greater quantities than vegetable. According to Norway 
UNGKOST 2000 survey90, the number of children eating fruit and vegetable 
over 400g and over 500g a day was similar to Estonian children – in Norway 
12% of girls and 8% of boys consumed fruit and vegetable over 400g a day and 
4% and 5% even over 500g a day, respectively. Concerning kindergarten food 
abroad, only 12% of the Norwegian childcare centres offered vegetables as a 
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part of warm meal once or frequently a week; 29% of the centres did not offer 
them at all. At the same time, fresh fruit were offered every day in 78% and 
fresh vegetables in 16% of the centres49. 
 

In menu planning it is important to know the best sources of vitamin C and keep 
in mind that the losses in food preparation could be high. Vegetable and fruit, 
especially spinach, tomatoes, potatoes, broccoli, berries, oranges and other citrus 
fruits, are the best sources of vitamin C. Vitamin C is highly labile and is 
destroyed by several factors including heat, light and oxygen. A diet containing 
a diversity of plant foods, eaten either raw or lightly cooked, is therefore 
recommended. Foods such as stews, soups, jams and compotes normally 
undergo prolonged cooking, which will significantly reduce and usually destroy 
all the vitamin C present5. 
 

In spite of the possibility of getting enough vitamin C from the food eaten at 
home also kindergartens should pay attention to their low vitamin C intake 
levels and offer more vitamin C rich foods. 
 
3.7 Milk and fish products – calcium and vitamin D 
 
The most obvious function of calcium is to provide rigidity to the skeleton by 
virtue of the insoluble salts it forms with phosphoric acid, but calcium salts also 
constitute a very large reservoir of calcium for the maintenance of the (ionized) 
calcium concentration in the extra cellular water at or very close to 4.8 mg per 
100 ml (1.2 mmol per litre). The protection of this critical concentration by 
parathyroid hormone and vitamin D reflects the vital role that calcium plays in 
the neuromuscular system, in regulation of the heart, in enzyme-mediated 
reactions and in many other metabolic processes158. A net absorption of calcium 
is approximately 200 mg/d (20% of dietary calcium intake).1.25-dihydroxy-
vitamin D3 is an extremely important regulatory hormone for intestinal 
absorption of calcium at low and moderate calcium intakes (i.e., approximately 
200mg/meal), a majority of calcium is absorbed by active transport159. Adequate 
vitamin D promotes calcium absorption and helps the body adapt to a low 
calcium intake. In the absence of vitamin D, less than 10% of dietary calcium 
may be absorbed compared to the typical 30%160.  
 

Vitamin D is primarily synthesized in the skin by the action of ultraviolet B 
radiation from sunlight, after which it is further converted in the liver and 
kidneys to the active metabolite 1,25-dihydroxyvitamin D3. Dietary vitamin D is 
obtained from fatty fish (sardines, salmon, herring, tuna, etc.), margarines 
(which in most countries are fortified with vitamin D), some dairy products, 
eggs, beef, and liver. Milk and milk products provide the richest and most easily 
absorbed dietary sources of calcium. Other good sources include nuts and fish. 
Components binding calcium, such as phosphorus, phytate and oxalate, can 
reduce its bioavailability5. 
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The role of calcium and other minerals in achieving peak bone mass begins 
before birth. Premature infants tend to have lower bone mineral content later in 
life, although this may in part be due to their tendency to be light and short for 
their age. Low birth weight is also associated with low bone mass later in life161. 
Calcium absorption efficiency varies throughout the lifespan. When demands for 
calcium are high, as during periods of rapid growth in infancy and puberty, 
calcium absorption and retention are increased. In infants and young children, 
calcium absorption can be as high as 60%160. In early puberty (age of growth 
spurt), calcium absorption is about 34%, whereas in late adolescence and 
adulthood, fractional calcium absorption decreases to about 25% to 30%162.  
 

There were considerable shortages ofvitamin D content in kindergarten 
menusPaperIII,85. The average level of vitamin D provided by all KGM was below 
RDI. Vitamin D levels of AD were above RDI on only 19 days of 894 (2%) 
days. Vitamin D levels were mainly between 0.5 and 1.0 µg in AD. Although 
calcium level from most of the KGM was sufficient, low levels of vitamin D 
may affect calcium absorptionPaperV.  
 

In ETHNS none of the kindergarten-aged children did obtain vitamin D 
according to recommendations, although rural children consumed it more than 
urban children. The average amount of vitamin D in the country was 
2.04±1.35µg, in town 1.57±0.83 µg, p<0.01). Calcium consumption met the RDI 
(in town 695±244 mg, in the country 605±220 mg, p<0.005)PaperI. The situation 
had not improved much in 2002. Vitamin D consumption in Tallinn was still 
1.5±0.1 µg, although the calcium consumption had increased (769±221 mg).  
 

More than one half of vitamin D (55%) in KGM was obtained from meat-
poultry-fish-egg products and its level is mostly correlated with fish level 
(r=0.55, p<0.0001) (Figure 6). One of the reasons why the levels of vitamin D 
were low was probably that in spite of fish being one of the biggest sources of 
vitamin D, it was not served very much or very often in most of the 
kindergartens. As seen from Table 4, some fish was served in 25% of the 
surveyed days but the average level was only 7 g per kindergarten day. 11% of 
KGM did not include any fish.  
 

From ETHNS it appeared that the percentage of children eating some fish during 
the observed days was higher for rural children (55% vs. 11% of children eating 
some fish) and the percentage of urban children consuming some fish had 
increased from 1996 to 2002 (11% to 33%). Also, ETHNS and ECHNS showed 
the correlation between fish and vitamin D intake (r=0.39, p<0.0001). Although 
the percentages of children eating fish in Tallinn had increased, the average 
consumed amounts had decreased.  
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Regression

95% confid.

Vitamin D = 1.1260 + 0.03240 x fish products

Correlation: r = 0.54740
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Figure 6. Correlation between vitamin D and fish products level in AD 
 
 

Table 4. Milk products, milk and fish levels (g) from kindergarten food 

  
Milk 
products Milk Fish   

Milk 
products Milk Fish 

KGM n=57 n=52 n=57 AD n=659 n=559 n=659 
Nom* 0 0 6 Nod** 0 103 496 
min  271 242 0 min  20 0 0 
max 898 761 48 max 980 810 120 
mean 454 392 7 mean 448 387 7 
median 447 383 5 median 432 378 0 
* - number of menus where level was 0,  ** - number of days when level was 0 
 

Calcium level in 7% of KGM was below RDI and after recalculating the menus 
to the recommended energy level, 10% of the menus did not meet the RDI 
(Table 2, p 38). Calcium densities in kindergarten-aged children were similar in 
kindergarten menus (473 mg /1000 kcal) and home menus (ETHNS urban 
492mg/1000kcal and rural 465mg/1000kcal, ECHNS urban 488mg/ 
1000kcal)PaperI,PaperV,86.  
 

Although the mean intakes of calcium in ETHNS and ECHNS met the RDI, 
44% of urban and 46% of rural children in 1996 and 25% of urban children in 
2002 failed to meet the current 600 mg a day recommendationPaperIV.    
 

Most of the calcium in KGM (83%) came from milk productsPaperV. The average 
milk level from KGM (table 4) was slightly below 400g a day. There were no 
kindergarten menus which did not include milk or milk products in average, 
although milk was not offered in 18% of AD. In a kindergarten, milk in some 
form should be served every dayPaperV.  
 

A high correlation between milk/milk products and calcium level was also 
demonstrated by both AD and ETHNS/ECHNS. The correlations between milk 
and calcium were slightly lower (r=0.78, p<0.0001) than the correlations 
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between milk products intake in general and calcium (r=0.89, p<0.0001 and 
r=0.90, p<0.0001, respectively). 
 

In ETHNS, average drinking milk consumption was slightly higher in the 
Viljandi County (Figure 7), but the amounts of milk used in preparing food was 
much higher (p<0.0001) than in Tallinn. Drinking milk consumption had 
increased (p<0.03) as compared to 1996 and 2002. It also appeared that all the 
children consumed at least some of the milk products during the observed days 
and only one child in 2002 did not drink any milk. The consumption of yoghurt, 
cheese, curd and pudding in 1996 was higher in Tallinn (p<0.0001), but the 
consumption of ice cream in the Viljandi County (p<0.02).  

 

The results of a study of elderly woman in the USA found that milk 
consumption in childhood and adolescence appears to be needed not only for 
growth and development, but possibly also to assure, within genetic limits, an 
optimal peak of bone mass and thus greater latitude for the maintenance of 
skeletal integrity in the face of bone losses. Bone densities of elderly women 
were higher in those who drank milk more often in childhood than the others 
(85.7 vs. 84.2) and they had higher calcium intakes both in childhood (720 
mg/day vs. 648 mg/day) and in the adult age (1017 mg/day vs. 664 mg/day) 163. 
The period of childhood and adolescence is the period of life during which peak 
bone mass is largely accrued and also the period during which the prevention of 
late life bone loss and osteoporosis-related fractures is considered to begin164. At 
least 40% or more of the body's total skeletal mass is formed during the 
adolescent growth spurt165. Research indicates that the peak calcium accretion 
rate occurs at age 12,5 for girls and 14 years for boys166.  

 
Figure 7. The consumption of milk and milk products in ETHNS and ECHNS 
 

It is likely that variations in calcium nutrition early in life can account for as 
much as 5% to 10% difference in peak adult bone mass. Such a difference, 
although small, could potentially contribute more than 50% to the hip-fracture 
rates later in life167. A recent study of females aged between 11 and 32 years in 
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the USA showed that approximately 90% of total body bone mineral content is 
achieved by age 17.9, 95% by 19.3 years and 99% by age 22.1 years168, which 
points outagain the importance of consuming enough calcium starting from early 
childhood. 
 

Calcium recommendations in different countries are different, varying from 
450mg169 to 800mg170 a day for children aged four to six, but clinical studies 
show the advantages of higher calcium consumption. In one intervention study 
(USA), when six- to ten-year-olds consumed 1600mg calcium a day, bone mass 
accumulation was 3% to 5% higher than when calcium intake was 1000mg a day 
or less171. 
 

Although the calcium need of pre-schoolers is not very high and it also does not 
seem to be a major problem to meet the RDIPaperIII,85 as in schools, the 
development of eating patterns that will be associated with adequate calcium 
intake later in life may be regarded as of high importance in that age group172. 
 

Vitamin D intake is not a problem only in Estonia, but in other countries as well. 
A study of English preschool children in 1992/93 showed that Vitamin D intake 
was also low. Vitamin D intakes from food were, depending on the location, 1.1-
1.3 µg per day173. Another survey conducted in Great Britain among 3.5-year-old 
children in the middle of the 1990s gave slightly higher results – 1.56µg a day, 
but it still is not enough. At the same time, their calcium consumption also met 
the recommendation at 752mg a day91. 
 

Low vitamin D intake is related to fish consumption. Not only Estonian pre-
schoolers consume too little fish. The survey among 1000 Estonian 15-74-year-
old inhabitants showed also that adolescence is very modest in relation to fish – 
although almost 30% of them eat fish once a week, there are also close to 15% 
of those who eat fish less frequently than once a month. Furthermore, figures for 
fish as a main dish are even more modest. Fish was mainly consumed as 
additional food, on sandwiches or in salads141. 
 

In other countries too it is difficult to be provided enough vitamin D. In 
BNDNS, about a third of all children ate fish during the study period, which was 
probably one of the reasons why only 5% of children met the RNI for one- to 
three-year-olds (7µg/day) of dietary vitamin D intake92. According to Norwegian 
pre-school children survey (UNGKOST-2000), the consumption of fish was 25 g 
(girls) and 28 g (boys) a day and vitamin D intakes 2.4 µg and 2.7 µg 
respectively90. 
 

Although there was no problem with average calcium intake from individual 
level surveys, calcium densities in ETHNSPaperI and ECHNS86 were quite low as 
compared the calcium densities in the USA174 in school menus 
(689mg/1000kcal). On the other hand, they were much higher than calcium 
densities in school-aged children in Estonia, which in different 
surveysPaperIV,127,136 were from 275mg/1000kcal to 441mg/1000kcal.  
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Mean daily calcium intake of pre-school children in the USA is much higher 
(852 mg/day) than in Estonia but still 44% of children had mean calcium intake 
lower than their recommendation (800mg/day) 175. Also, the calcium 
consumption of Swedish pre-schoolers48 was a little higher than in Estonia, but 
Norwegian pre-schoolers90 consumed amounts of calcium comparable with our 
pre-schoolers. Calcium consumption in the USA shows a trend to decrease – 
while in 1971 the consumption of pre-school children was 921 mg a day, in 2000 
it was 838 mg176. While pre-schoolers in most countries meet the recommended 
levels of calcium intake, a survey of one- to four-year-old Mexican children also 
revealed that 51% of one- to three-year olds, 73% of four-year-olds and 70% of 
five- to six-year-olds were at the risk of calcium inadequacy94. According to 
BNDNS, 11% of under three-year-olds and 24% of over three-year-olds 
consumed less calcium than recommended, but their recommendations are also 
lower than ours146.  
 

In the USA it is found that milk intakes were inversely associated with intakes of 
juice drinks, soda pop and added sugar beverages in pre-schoolers. They 
concluded that dairy foods remain an important source of calcium and vitamin 
D, while added sugar beverages and, to a lesser extent, 100% juice decrease diet 
quality of young children. The findings indicated that as early as age of two, 
children with higher milk intakes were less likely to consume beverages with 
added sugar and were more likely to obtain adequate amounts of key nutrients in 
their diets177. A study of adolescent food trends (USA) between 1965 and 1996 
found that teens' intake of milk decreased by 36%, while their consumption of 
soft drinks increased dramatically178. The high consumption of carbonated 
beverages and the declining consumption of milk are major problems because 
the data of a survey of 14-year-olds showed strong associations between cola 
beverage consumption and bone fractures in girls. High intake of dietary calcium 
was protective179. In a Swedish pre-schoolers study, the children drank on 
average more soft drinks during the weekend days (225g) than during the 
weekdays (125g)48; in Norway90 soft-drinks consumption is more modest (60-
70g), but BNDNS180 in UK showed that most of the children (86%) drank some 
soft drinks within the surveyed week and the consumed amounts were close to 
300g a day146. In Sweden there was a tendency for low milk consumers to 
receive a greater part of their energy from soft drinks than was the case for high 
milk consumers48 and several surveys4,156 reveal boys drinking more soft drinks 
than girls, but our surveys did not confirm that fact.  
 

KGM did not include soft drinks, but in ECHNS/ETHNS, 24% of urban children 
and 21% of rural children in 1996 consumed some soft drinks in the surveyed 
days, and in 2002 the percentage of urban children was already 58%. It has been 
reported that people do not use milk products because they are afraid of getting 
fat, however our survey did not find any correlation between milk products 
consumption and child’s BMI, but there was a slight correlation between soft 
drink consumption and BMI (r=0.20; p<0.039). 
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The Child and Adult Care Food Program (CACFP) in the USA has heeded the 
importance of milk products in children diets. This USA federal food program 
reimburses childcare organizations that provide nutritious food for children to 
meet the needs of children in day-care centres in low-income areas. While 
assessing and comparing dietary intake of children attending two day-care 
centres (one centre participates in the CACFP, in another children bring all 
meals and snacks from home) it appeared that children receiving CACFP meals 
at day-care had significantly higher mean daily intakes of calcium (714±180mg 
vs. 503±143mg) than the children who brought all of their meals and snacks 
from home and they also consumed significantly more servings of milk (2.9±0.9 
vs. 1.5±0.7 servings)181. 
 

The whole day nutrition survey of four- to six-year-old children in 1978 in 
Estonia showed that their calcium consumption met the RDI, whereas 79% of 
calcium came from milk products88. This percentage is slightly lower than from 
KGM where 83% of calcium came from milk productsPaperV. In the USA pre-
schoolers diets, milk and milk products provided also 83% of the calcium174, but 
other surveys92,148,175 from abroad show more modest results. Several surveys 
confirm our resultPaperIV that the part of calcium coming from milk products 
decreases with age127,176,182. 
 

While according to our surveys general milk consumption had not decreased 
from 1996 to 2002, a Danish149 survey showed a slight decrease, but they still 
consume it about 100g more than in Estonia.  
 

Milk and milk products consumption of Swedish pre-schoolers is slightly lower 
than that of Estonians – they consumed around 400g a day and the consumption 
was higher in weekdays48. According to another Swedish survey, milk 
consumption decreases in adolescence60, also confirmed by our surveyPaperIV. 
Norwegian90 pre-schoolers too consumed less milk products, but the intakes of 
yoghurt and cheese were higher. Yoghurt was daily in use in 36% of the 
childcare centres in Norway but it was mainly brought from home, only 12% of 
the centres offered yoghurt by themselves49. A survey of German one- to 
thirteen-year-old children within 1986 to 2001 revealed that during the study 
period, the consumption of milk products by children remained stable, since the 
reduced consumption of fluid milk was compensated for by an increased 
consumption of yoghurt. Low-fat milk products increased to nearly 25% of milk 
products183. 
 

Individuals who increase calcium intake through calcium-rich foods, such as 
milk and milk products, consume not only more calcium, but also more of other 
nutrients, such as protein, riboflavin, phosphorus, folate, thiamin, niacin, vitamin 
B6, vitamin B12, magnesium, zinc, and iron184.  
 

While obtaining enough calcium from KGM was not a concern, there is still a 
risk for calcium deficiency in terms of the whole day menu calculations, 
especially with such low vitamin D intake levels. Kindergartens should strongly 
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consider how to increase vitamin D intake – using more fish and vitamin D-
fortified fat spreads. As Vitamin D intake is below RDI not only by children but 
also among all of the population185, milk fortification with vitamin D should be 
considered on a national level. Finland started milk and sour milk fortification 
with vitamin D (0.5µg/dl) during 2003, which together with fortified fat spreads 
(10µg/100g) has increased average Vitamin D consumption among Finnish 
children and adolescences from 3.7 to 6.6 µg per dayPaperV,186.  
 
3.8 Iron and anaemia 
 
Iron deficiency in young children is widespread and has serious consequences 
for child health. Prevention of iron deficiency should therefore be given high 
priority. In Europe, information on the prevalence of iron deficiency in children 
is limited. Most studies have investigated only the prevalence of anaemia, 
usually by measuring haemoglobin levels, and not its etiology, even though iron 
deficiency is likely to be the most common cause5. Iron deficiency in early life is 
associated with delayed development, children seem to have language delay, 
poor coordination, and delayed motor skills, but there is still much uncertainty 
about the subject. Some studies also showed strong effects of iron on learning 
and memory, but not on attention. If iron deficiency occurs in pre-school, the 
consequences appear reversible with treatment187,188. 
 

There are two types of iron in food: haem iron and non-haem iron, and they are 
absorbed by different mechanisms. About 10% of dietary iron is derived 
primarily from the haemoglobin and myoglobin of meat and is referred to as 
haem iron; it is readily absorbed. Non-haem iron is in the form of iron salts 
found in vegetables and plant protein foods, and accounts for about 90% of 
dietary iron64. The average absorption of haem iron (present in haemoglobin and 
myoglobin in meat (particularly liver) and fish) from meat is around 25%5 and 
absorption of non-heam iron in plant foods such as rice, maize, black beans, 
soybeans and wheat is around 2% to 20%189. In contrast to non-haem iron, the 
absorption of haem iron is influenced very little by other constituents of the diet 
and by iron status. Absorption of non-haem iron is much lower than that of haem 
iron and depends on the iron status of the individual: more non-haem iron is 
absorbed by iron-deficient individuals and less by those who are iron-replete. 
Moreover, the absorption of non-haem iron depends on its solubility in the 
intestine, and this is determined by the composition of foods consumed in a 
meal. Vitamin C is a potent promoter of iron absorption. The promoters and 
inhibitors present in the diet are often stronger determinants of iron status than 
its actual iron content5. The enhancing effect of vitamin C on the absorption of 
iron, and probably of zinc, from a meal depends on the presence of adequate 
amounts of vitamin C. For example, consuming food containing 25 mg ascorbic 
acid will approximately double the amount of iron absorbed from cereals. To be 
effective, foods and drinks rich in vitamin C should be consumed at the same 
time as foods containing non-haem iron, to allow the necessary conversion of 
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ferrous iron to ferric iron. The strongest inhibitors of iron absorption are phytates 
and polyphenols. Phytates are storage forms of phosphates and minerals present 
in cereal grains, vegetables, seeds and nuts. Phenolic compounds exist in almost 
all plants. A few phenolic compounds specifically bind iron and therefore inhibit 
its absorption. These are found in tea, coffee and cocoa, and also in many 
vegetables and several herbs and spices. The polyphenol tannin, which is found 
in tea, is responsible for the inhibitory effect of tea on iron absorption5,146.  
 

Kindergarten menus provided children with sufficient amount of ironPaperIII,85. 
Although no iron deficiency was found in KGM, in terms of the sources of iron, 
the actual absorbed iron may be insufficient for children. Most of iron in these 
menus was also derived from grain products (59%), from where it is not 
absorbed so well; and only the second largest source of iron was meat-poultry-
fish-egg products (17%)PaperV. 
 

From ETHNS results it was revealed that 45% of urban and 18% of rural 
children have haemoglobin concentration less than 110 g/l, only 38% of urban 
and 65% of rural children had all examined blood indicators within bounds of 
WHO standard values. The blood tests show that some of the children have 
anaemia, this comes forward very clearly when comparing Estonian children 
haemoglobin values to the American acknowledged standard’s lower borderline. 
It is known that iron deficiency in organism exists even before it shows in blood 
tests. As iron deficiency can cause mental disability, it is especially harmful for 
little childrenPaperII.  
 

Although the blood test showed anaemia in many children, the amount of iron 
obtained from food (in town 7.9±2.6 mg, in the country 7.7±2.8 mg) in ETHNS 
in 1996 met the RDI of 2002 (5.5 mg per day), but it did not meet the 
recommendation of 1995 (10 mg per day). The results of the correlation analysis 
established that the major source for iron was grain (country r=0.55, town 
r=0.29) and greens (country r=0.31, town r=0.18); and less meat (country 
r=0.24, town r=0.10), which may be one of the reasons not absorbing actually as 
much iron as neededPaperI.  
 

From ECHNS in 2002 it appeared that the average iron intake of urban children 
had increased to 8.9±0.3 mg86 that met the current RDI and only one child had 
iron intake below the recommended 5.5 mg a day. In 1996, 19.5% of urban and 
16.1% of rural children failed to meet the 5.5 mg recommendation. Diets with 
such components like whole rye bread are with only imaginarily sufficientPaperII 
iron concentration. As urban children obtained more food with vitamin C, the 
absorption of iron should probably be better than that of rural children.  
 

Eating enough meat is not only correlated with iron intakes but according to 
ETHNS and ECHNS meat consumption is also correlated with another 
problematic micronutrient intake – zinc (r=0.57, p<0.0001). 
 

Reports from the World Health Organization estimate that 46% of the world’s 
five- to fourteen-year-old children are anaemic, with the overwhelming majority 
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of this anaemia occurring in individuals from the developing world189. 
According to the United Kingdom survey blood anaemia occurs in 10–30% of 
pre-school children living in inner cities in the United Kingdom5. The iron 
deficiency problem is not restricted to those in poverty or to underdeveloped 
countries190. A survey of Mexican children in 1999 revealed that 23% to 32% of 
pre-school children depending on age were at risk of iron inadequacy94. 
 

The surveys of pre-school children in Norway90 and Great Britain91,146 show the 
iron deficiencies from food, but in a survey of England pre-schoolers it was 
found out that children with high (above median) intakes of iron and vitamin C 
had a higher mean haemoglobin level and a lower prevalence of anaemia 
compared with children with low (below median) intakes of these dietary 
constituents191. Another English survey (BNDNS) found that 37% of children 
drank tea and tea drinkers had significantly lower intakes of iron from all food 
sources and lower intakes of vitamin C (46.1 mg as compared to 55.1 mg). Tea 
drinkers had also slightly lower haemoglobin concentration levels146. Haem iron 
(from meat) contributed only about 4% of all iron intakes, while main iron 
sources were cereal products, many of which are fortified92. Also, according to 
the USA Department of Agriculture's 1989-1991 Continuing Survey of Food 
Intakes in two- to five-year-old children's diets, the greatest iron source was 
ready-to-eat cereals (31.0% of all iron intake) 148. 
 

Providing advice about good dietary sources of iron is a more straightforward 
strategy to tackle the important issue of poor iron status. The attention focused 
on poor iron status should not obscure advice about the importance of obtaining 
adequate dietary calcium, particularly to young children who have yet to achieve 
peak bone mass192. The results of a dietary intervention study demonstrate that 
young children absorb a similar amount of iron from a high-calcium diet than 
from a lower calcium diet193. Strategies to optimize iron status in pre-school 
children include, in addition to meat offering, consuming an iron-fortified 
breakfast cereal, vitamin C-rich fruits or drink at breakfast, and avoiding tea 
with (or after) meals194.  
 

All kindergarten caterers and parents should be informed of the possibility of 
iron deficiency while not offering enough iron from haem sources and of the 
positive effect of vitamin C on iron absorption. 
 
3.9 Sodium and salt 
 

The majority of sodium is found in extra-cellular fluids. Although sodium is 
essential in the control of extra-cellular volume and acid–base balance, cellular 
electrical activity, nerve conduction and muscle function5, too high sodium 
intake is a major risk factor for adult health, but habits for salty food intake get 
started in childhood. Excessive sodium intake in children leads to natriuresis and 
increased calcium excretion, and may cause hypertension later in life. High 
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sodium concentrations in drinking water have been associated with elevated 
blood pressure already in children of school age195.  
 

There is now increasing evidence that sodium intake in infancy may be 
important in relation to blood pressure later in life. A carefully controlled 
randomized trial conducted in The Netherlands among newborn babies studied 
the effect of a low or a normal sodium diet on blood pressure during the first six 
months of life. Those babies receiving a modestly restricted salt intake had a 
significantly lower systolic blood pressure than those on a normal sodium intake. 
A subgroup of those babies were studied after 15 years of follow-up and the 
blood pressure of the group that was exposed to a low sodium diet for the first 
six months of life continued to be significantly lower than that of the control 
group. Increasing consumption of processed foods means that salt intake is now 
almost entirely dependent on the amount of salt added by the food 
manufacturers, which now accounts for up to 80% of our current intake. It is 
noticed that some low-fat products contain more salt than their non-low-fat 
alternatives196.  
 

Most of the sodium in KGM came from added salt (45% of total sodium intake) 
and the second largest source was grain products (21%), which means that in 
Estonia the use of processed foods is not that high yet and to decrease salt intake 
cooks should use less salt in food preparation. Sodium average level in all KGM 
exceeded RDI and average level from AD was 2005 mg, which is over 5 g of 
salt already during the kindergarten day. Only in 8 days out of 894 it was below 
the RDI levelPaperV.  
 

Too much salt has been a problem from the first kindergarten menu 
surveysPaperIII,85, but it seems that sodium density is slowly decreasing (Table 2, p 
38) in kindergarten food. 
 

ETHNS and ECHNS revealed also whole day sodium average consumptions 
over RDI (700 mg), for urban children 1640 mg and for rural children 1600 mg 
in 1996, for urban children 1738 mg86 in 2002.   
 

Salt intakes are too high not only in Estonia. The survey of almost 300 Finnish 
kindergartens revealed that while children under three years of age could 
consume 2.5 g of salt per one kilogram of food, the actual consumption was 
twice as much197 and salt density in the diet of children is similar to that in the 
diet of adults198. According to a survey of five-year-old children in Finland, 
whole day sodium intake of surveyed children was higher than in our surveys – 
2200 mg a day and 43% of total sodium intake was derived from added salt in 
food preparing195. Also, the results of sodium intake of USA pre-schoolers were 
slightly higher than Estonians. 
 

To achieve the decrease of sodium levels from KGM and children’s whole day 
menus, the caterers and parents should be educated so that they would know 
more about sodium-rich foods and that kind of foodstuffs are preferred.   
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4. CONCLUSIONS  
 
The preschool years are critical for growth and development, with more rapid 
and frequent transitions in dietary patterns occurring than in other age groups. 
Although the importance of preschool diet has been well established, measuring 
dietary intake in children younger than five years remains a challenging area of 
study. The majority of pre-school children attend kindergartens and one way to 
find out nutrition situation among children is to analyze kindergarten menus. 
Unfortunately, these results represent the analysis of the food served to children 
not children’ actual intake and therefore only reflect possible maximum energy 
and nutrient levels from served menus in these kindergartens. Therefore, the 
results of kindergarten menu calculations between 1995 and 2004 have been 
compared to pre-school children’s individual level dietary survey results from 
Tallinn and the Viljandi County from 1996 and 2002. The overall aim of the 
current thesis was to investigate Estonian kindergarten menus, compare them to 
recommendations and find out if the possible shortages would be compensated 
with the food children eat at homes. 
  

Based on the current study, the following conclusions can be drawn. 
 

Individual level surveys confirmed that children, in spite of the improving socio-
economic conditions, consumed energy as much as recommended or less. This 
means that energy recommendations for pre-school-aged children might be 
slightly too high. Energy levels from kindergarten menus, on the other hand, 
mostly exceeded the recommendation. From these facts it can be concluded that 
children probably do not eat all the food offered in kindergartens. It was also 
found out that energy levels within one kindergarten menu varied too much from 
day to day. 
 

Energy contribution to different meals in kindergarten menus did not meet the 
current recommendations – energy from breakfast is too small and from 
afternoon snack too high. On the other hand, ETHNS and ECHNS showed that 
children would like to eat less in the mornings and more in the evenings.  
 

According to the current recommendations, energy derived from fats was not too 
high in all of the kindergarten menus, but it was quite high in whole day surveys 
of children’s individual level. 
 

Cholesterol levels from kindergarten menus and from children’s individual level 
surveys were acceptable. Sufficient fibre intake was not a problem in pre-school 
children either, but in spite of the fact that schoolchildren consume more energy, 
their fibre consumption did not increase to a level recommended and children 
over the age of 16 might already consume insufficient amounts of fibre, 
especially when they eat insufficient amounts of vegetable, fruit and bread. 
 

The major problem in pre-school children diets both at home and in 
kindergartens was too low vitamin D intake and in kindergarten menus also too 
low vitamin C level. Calcium level from kindergarten menus was not a problem 
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but individual level surveys showed that there were too many children in already 
pre-school age not meeting the RDI for calcium. Although absolute iron level 
was quite sufficient, the sources of iron revealed that actual iron intake may not 
be adequate. Sodium excess intake was a concern both in kindergarten menus 
and children’s individual level surveys. A decrease in the sodium densities of all 
kindergarten days from the first five years and last five years was significant. 
Concerning other micronutrients, deficiencies were also determined in many 
kindergarten menus or children’s individual menus, however not to such a great 
extent as mentioned above. 
 
 
 

5. SUGGESTIONS 
 
As in the recent Nordic recommendations, energy intake requirements were 
given not by age groups any more, but for every age independently (e.g., for 3-
year-olds, for 4-year-olds, etc) the suggestion was made to use the same system 
in the Estonian Nutrition and Food Recommendations82 from 2006. Using these 
recommendations, an average energy intake recommendation in kindergarten 
would be about 100 kcal lower than recommended today. According to the 
current RDI and the new recommendations, energy levels from most of the 

kindergartens should be decreased, but definitely not below the recommended 

level to avoid energy deficiency of children from low-income families who 
might not be provided a proper meal at homes. On the other hand, taking into 
consideration increasing obesity rates among children all over the world, it is 
essential that energy consumption should not exceed the energy actually spent. 
For children who are still growing, and gain weight for that reason, the main aim 
is to ensure that their weight would not deviate from the established weight 
curves. To avoid too substantial energy level variations in different days, a 
suggestion was made that energy levels from kindergarten menus should not be 

lower than recommended or not to exceed the recommendation over 20%. 
 

As a result of the analysis of energy contribution to different meals, a suggestion 
was made that it should be up to a kindergarten to choose whether they offer a 

proper meal in the morning and a snack in the evening or on the other way 

round. Kindergartens should also have a possibility to offer 1-2 snacks on the 

charge of other meals. This suggestion was also added into the Estonian 
Nutrition and Food Recommendations82 from 2006.  
 

Although according to the recommendations from 200242, energy derived from 
fats was not too high, in the newest recommendations82, their part has decreased. 
Thus energy derived from fats (especially saturated fatty acids) needs to be 

decreased and energy derived from carbohydrates needs to be increased in most 

of kindergarten menus and children’s diets. In terms of increasing carbohydrates 
levels, it should be taken into account that the increase has to be derived from 
starchy foods such as bread, potatoes, rice and pasta and from vegetable and fruit 
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and not from sugary foods like cookies, candies, pastries and soft drinks. 
Regarding concrete menu the following considerations should be followed:  
* if the total energy level is higher than that recommended and energy derived 
from fats needs to be decreased, less saturated-fatty-acid-rich foods (fatty meat 
products and milk products (e.g., butter, sour cream)) should be offered and/or 
the lowered fat content variances should be taken into use and probably some 
more carbohydrate-rich foods (vegetable, fruit, grain products) should be 
offered; 
* if the total energy level is higher than that recommended and energy derived 
from fats needs to be increased, more mono- and polyunsaturated-rich foods 
(fish, oils, nuts, seeds) should be offered and at the same time, probably less 
saturated-fatty-acid-rich foods should be offered and/or the lowered fat content 
variances should be taken into use;  
* if the total energy level is lower than that recommended and energy derived 
from fats needs to be decreased, more carbohydrate-rich foods and less 
saturated-fatty-acid-rich foods should be offered and at the same time, there 
might be a need for increasing mono- and polyunsaturated-rich food intake;  
* if the total energy level is lower than that recommended and energy derived 
from fats needs to be increased, more mono- and polyunsaturated-rich foods 
should be offered and at the same time, there might be a need for increasing 
carbohydrate-rich foods intake. 
 

To avoid insufficient fibre intakes in later life, pre-school children should eat 

more vegetable, fruit and bread (desirably whole bread), they should develop 

healthy eating habits already in kindergarten-age. In 2005 5-a-day campaign 
was arranged by the Estonian National Institute of Health Development199 
among Estonian schoolchildren and in 2006 the campaign will continue and 
include also kindergarten children200. 
 

Eating more fruit and vegetable would probably solve the problem of obtaining 

enough vitamins C and A , and some other micronutrients being in deficiency in 

both kindergarten menus and children whole day diets. As the problem of too 
low vitamin D intakes does not concern only pre-school aged children but the 
whole population of Estonia, our milk products producers should strongly 

consider fortifying their products with vitamin D. This suggestion has been made 
on behalf of the Department of Food Processing to the Ministry of Agriculture. 
Also, fish consumption should be increased because it is a good source of 
vitamin D and essential fatty acids. Parents should also be informed of the 
importance of calcium and therefore eating enough milk products and not 

replacing drinking milk with soft drinks. The part of iron coming from haem 

sources should be higher than it is now. As in Estonia people and caterers do not 
use as much produced food as in other countries, decreasing sodium intakes 
should be achieved mostly through adding less salt during food preparation. 
 



 59

While the energy levels from kindergarten menus should be decreased, it is 
highly important in the menus to increase the densities of micronutrients, being 

already in deficit. 
  

As the analyzed kindergarten menu calculations were from different parts of 
Estonia, made in different seasons and came from different backgrounds, they 
were not very easy to compare. Another suggestion for evaluating menus in 
future could be made. It was not used in this thesis because menu calculations 
done over the years did not include all the criteria for computing the Healthy 
Eating Index (HEI). It was developed as a summary measure of the population’s 
dietary quality and adherence to the Food Guide Pyramid, a food guidance 
system developed by USDA to meet the Dietary Guidelines for Americans; it 
can be used to track changes over time. The HEI includes ten components that 
assess adherence to the dietary guidelines (servings of grains, fruit, vegetable, 
milk and dairy products, and meat; the percentage of calories from fat and 
saturated fat; intake of cholesterol and sodium; and the variety of food group 
selections)176. Using this index in further surveys will enable better comparison 
of them and with the surveys from abroad. 

 

All the kindergartens should calculate their menus once in a while and correct 
them according to the recommendations. To help them realizing it the first step 
has been taken by the Estonian National Institute of Health Development. In 
February, the first public menu-calculating web site in Estonia was opened at 
www.terviseinfo.ee. It would not allow for calculating nutrient intakes from 
anyones recipes yet but it has quite an extensive database of foodstuffs and 
recipes to offer. Further development of this site is under way.  
 

Encouraging pre-school children to eat a healthy, varied diet will provide all the 
nutrients they need for healthy growth and development and will help to 
establish good eating habits for life. 
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KOKKUVÕTE 
 
Lasteaiaealiste laste tervislik toitumine ei ole oluline mitte üksnes sellepärast, et 
varustada neid kasvuks ja aktiivseks tegevuseks vajaliku hulga energia ning 
toitainetega, vaid ka seetõttu, et paljud haigused hilisemas elus saavad alguse 
lapsepõlves ning ka lapseeas omandatud toitumisharjumused jäävad püsima 
kogu eluks ja nende hilisem muutmine võib osutuda väga keeruliseks.  
Et saada kätte kõik vajalikud toitained, peab laste toit olema mitmekesine, 
vahelduv ja tasakaalustatud. Laste energia- ja toitainevajadus sõltub nii vanusest, 
soost, kehamassist, kasvamise kiirusest kui ka aktiivsuse tasemest. Võrreldes 
täiskasvanutega, peab nende toit olema palju toitainetihedam, et saada kätte kõik 
vajalikud toitained väiksema toid- ja energiakoguse tarbimise juures. Seega on 
soovitav, et lapsed tarbiksid võimalikult vähe suure energiasisaldusega, kuid 
vähese toitainesisaldusega toite nagu karastusjoogid ja kommid. Et saada kätte 
vajalikud vitamiinid ja mineraalained, peaksid lapsed iga päev sööma piisavalt 
puu- ja köögivilju, piimatooteid, teraviljatooteid. Tähelepanu tuleb pöörata ka 
kala, liha ja toiduõlide piisavale tarbimisele.  
Käesoleva doktoritöö eesmärk oli analüüsida lasteaedade menüüsid Eestis 
ajavahemikul 1995 kuni 2004, võrrelda neid soovitustega ning vaadata, kas 
võimalikud puudujäägid lasteaia menüüst saavad kompenseeritud toiduga, mida 
lapsed saavad kodudes. Käesolevas töös on analüüsitud 58 lasteaia menüü 
tulemusi (kokku 894 päeva), mida on võrreldud kahe suure laste 
toitumisuuringuga, mis toimusid aastatel 1996 ja 2002 Tallinnas ja Viljandi 
maakonnas. 
Kuna alates 1995 aastast on toimunud toitumissoovitustes mitmeid muudatusi, 
siis käesolevas töös on aluseks lasteasutustele kehtiv määrus aastast 2002, kuid 
kuna uuemad toitumissoovitused erinevad nii mõneski osas nendest soovitustest, 
siis on paralleelselt võrreldud tulemusi ka nendega. 
Lasteaedade menüüde analüüs ei anna tegelikku ülevaadet, mida lapsed söövad, 
sest on palju lapsi, kes ei söö alati kõike pakutut ära. Küll aga annab see ülevaate 
maksimaalsest võimalikust toidust, mida laps saab lasteaias. Kui juba seal 
ilmnevad puudujäägid, on laste poolt söödud tegelik toit veelgi kesisem.   
Lasteaedade menüüde analüüsist selgus, et toiduga saadav energiakogus oli 
enamikes lasteaedades üle soovitava. Samas näitasid laste individuaalse 
toitumise uuringud, et lapsed tarbivad energiat soovitustele vastavalt või isegi 
alla selle. Seega leiab tõestust fakt, et lapsed ei jõua reeglina kõike pakutut 
lasteaias ära süüa. Energia jaotumine toidukordadele lasteaia menüüdes ei 
vastanud kehtivatele soovitustele, kuid olles tutvunud lasteaia töötajate ja 
vanemate arvamusega, sai hoopis tehtud ettepanek soovituste muutmiseks. 
Ettepanek sisaldas võimalust lasteaial endal valida, kas ta soovib jätkata vanade 
soovitustega või muuta hommikusöök hommikueineks ning õhtueine 
õhtusöögiks. 
Vaadates lasteaedade toidu kvaliteeti, siis võib öelda, et energia saamine 
põhitoitainetest oli kehtivate soovituste järgi enam-vähem tasakaalus, kuid võttes 
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aluseks uuemad soovitused, siis oli rasva osakaal paljude menüüde puhul 
soovitavast suurem. Soovitavast suurem oli rasvade osatähtsus kogu 
toiduenergiast ka laste individuaalsetes uuringutes. Eriti tuleb tähelepanu pöörata 
küllastunud rasvhapete osatähtsuse vähendamisele, sest see ei näidanud 
vaadeldud aastate jooksul mingeid vähenemise märke. Kolesterooli ületarbimise 
probleemi lastel ei esinenud, samuti oli kaetud enamikel juhtudel laste 
kiudainetevajadus. 
Vitamiinidest esinesid suurimad puudujäägid vitamiinide D ja C osas. Kuna liiga 
madal vitamiin D tarbimine on probleemiks kogu Eesti elanikkonnal, siis peaks 
kaaluma võimalust, et piimatoodete tootjad hakkaksid Soome eeskujul oma 
tooteid selle vitamiiniga rikastama. Kaltsiumi defitsiiti lasteaia menüüdes ei 
esinenud, küll aga võivad kaltsiumi imendumist pärssida liiga väikesed vitamiin 
D kogused toidus. Kogu päeva laste toidu-uuringud seevastu näitasid, et 
kalstiumi nõuetekohase saamisega oli probleeme liiga paljudel lastel. Seega 
peaksid vanemad pöörama enam tähelepanu piima ja piimatoodete tarbimisele 
lastel. Raua defitsiiti lasteiaia menüüdes ei esinenud, samas esines uuritud laste 
hulgas aneemiat või viiteid selle võimalikule tekkele. Seletuseks on nii liig 
vähene vitamiin C tarbmine, mis aitaks kaasa raua imendumisele kui ka see, et 
suurem osa saadud rauast pärines halva imendumisega allikatest. Liiga suur oli 
naatriumi saamine nii lasteaia kui ka laste kogu päeva menüüdest. 
Kõik uuritud lasteaiad ning lapsed said tagasiside puudujääkidest ning 
soovitused nende kõrvaldamiseks. 
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Results of the Estonian Toddler Health and Nutrition Survey: II 
health indicators and growth status – translation  
Anne-Reet Ilves Annunziata – Tufts University (Boston, USA) 
Gudrun Veldre, Liidia Saluste – Centre of Physical anthropometry, University of 
Tartu 
Tagli Pitsi, Ide Süvalep, Liie Viin, Jaana Vainu – Department of Food 
Processing, Tallinn University of Technology 
Key words: Pre-schooler, nutrition, health, anaemia, physical development 
 

This article is a continuation to the survey published in Estonian Physician 
March issue (1), covering a comparison of nutrition and bread groups between 
the Viljandi County and Tallinn pre-schoolers. This part deals with the same 
group, its anthropological measurements and blood test results, as well as other 
health indicators, based on the data of the previous article. The articles together 
give an overview of survey results about nutrition, physical development and 
health, excluding dental health, which is treated separately. 
 

Materials and methods 
This survey was carried out in May-June 1996 simultaneously in the Viljandi 
County (Paistu, Tarvastu, Suislepa, Kärstna amd Karksi-Nuia) and in the central 
part of Tallinn among Estonian families with 3-4-year-old children. The analysis 
included only data of one child of the family. The survey reflects health 
indicators and physical development of 262 children (150 from the Viljandi 
County and 112 from Tallinn). The centre of rural children was the Viljandi 
Hospital; the centre of urban children was the Children’s Hospital of Tallinn 
Central Hospital. 
During the survey, children were examined by a paediatrician and a dentist, they 
were measured anthropologically and an interview concerning nutrition was 
carried out, also a blood test was taken and a questionnaire about family’s socio-
economic situation was filled. 
 

1. Anthropological indicators 
Among the anthropological indicators, reflecting child’s physical development, 
the following measurements were taken by standard method: child’ height and 
weight, brachial perimeter (BP), and skinfold thickness (ST) in the part of 
brachial triceps. To measure skinfolds, the Lange caliper was used. By the 
brachial perimeter and triceps fold thickness, so-called adjusted brachial 
perimeter was calculated by the following formula:  

Adjusted BP = (BP – (π x ST)2) / 4π 
 

The size of a child is determined by several factors, among which child’s weight 
at birth and ethnic belonging (nationality) were essential parameters. The result 
was that all children under five years have similar physical development 
indicators (height, weight), irrespective of their ethnic belonging and they are 
affected only by health and nutrition. Therefore, physical development indicators 
reflect also pre-schooler’s health and nutrition (2). The difference of physical 
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development can be expressed by z-score, which allows us to compare 
statistically other data (corresponding data of children of the same gender and 
age). 
  

z-score =  (parameter of surveyed child – median parameter of the children from a 
comparable group (NCHS)) / SD of the children from a comparable group (NCHS) 
 

WHO recommended NCHS (National Centre for Health Statistics) data were 
used for comparison (2). The used indicators are height-for-age (HAZ-score), 
weight-for-age (WAZ-score) and weight-for-height (WHZ-score). WHO 
recommends to use the following criteria for evaluating dysplasia: physical 
development level over 2 SD – excessive, under 2SD – medium backwardness 
and under 3 SD – significant backwardness (2).  As even slight malnourishment 
can negatively affect the  immunity system and intellectual progress (3), 
attention must be paid even to slight backwardness in physical development (z-
score – 1.00 – 1.99), in spite of the fact that according to WHO it is not outside 
the standard, as part of the children with normal physical development have their 
proportions below these limits (<-2.00-2.3%,<-1.00-16%). 
 
2. Bloodtests 
Capillary blood was used for analysis by the request of the parents. From the 
indicators used as detectors for anaemia and its forms, in the laboratories of the 
Children’s Hospital of Tallinn Central Hospital (Sysmex K-1000)  and the 
Viljandi Hospital (Nihon Kohden MEK 6108 OMO1), using calibrated 
automatic analyzers blood haemoglobin concentration (Hb), the number of 
erythrocytes (RBC) and the average capacity of erythrocytes (MCV) were 
specified. As a standard value, the following criteria recommended by WHO 
were used (4): haemoglobin concentration in blood >110g/l; the number of 
erythrocytes 4,2*10 12/l, the average capacity of erythrocytes >73fl. The Hb 
check test values of urban children were 11% lower, the Hb values of the 
Viljandi Hospital did not differ from the values given by TU Child Clinic 
Laboratory. 
 
3. Questionnaire about children’s health 
Parents filled the questionnaire about a child’s condition at birth, mother’s state 
during pregnancy (delivery timeliness, child’s weight at birth, mother’s age at 
child’s birth, occurrence of anaemia during pregnancy, use of iron supplements 
during pregnancy), as well as the child’s physical condition during the last 6 
months (colds, fever, angina, cough, belly ache, diarrhoea, vomiting, allergy, 
and toothache). The questionnaire contained questions about feeding (length of 
child breastfeed, age of solid food provision, meat and undiluted cow milk and 
age of provision food similar to other family members). Additionally, parents 
had to answer the question whether child’s urine turned reddish when he/she ate 
beetroot (so-called beet test) and if the child had been diagnosed anaemia. 
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Results and discussion 
1. Children physical development indicators 
Tables 1 and 2 present data about 3-4-year-olds’ height and weight as compared 
to international NCHS (2) and Estonian children’s standard value (5,6). The data 
confirm that the examined heights and weights correspond to those standards. 
When comparing the USA and Estonian children height and weight percentiles, 
it became apparent that 54.9% of rural and 62.4% of urban children are taller 
and 63.9% of rural and 72.4% of urban children are heavier than the given 
indicators of American children of the same age (2,9).  
Table 1. Height of examined children, comparison with standard values 

  Children NHANES Estonian Estonian Children below NCHS 
below 
NCHS 

  Median Mean  ±SD 
median 

(9) mean (6) 
mean 

±SD (5) 
Estonian mean 

(%) (5) median 
median 

(%) 

Boys         

3-year-old         
Country 
(n=36) 99.39 100.27 ±3.70 98.7 100.5 96.2 ±4.4 11.1(n=4) 94.9 5.6(n=2) 

min-max  92.67-107.53  
79.0-
113.0 

91.8-
100.6  91.1-98.7  

Town 
(n=29) 100.03 100.15 ±4.68    17.2(n=5)  10.3(n=3) 

min-max  87.17-109.37       

4-year-old         
Country 
(n=40) 106.62 107.06 ±4.24 106.1 106.39 

103.3 
±4.3 17.5(n=7) 102.9 12.5(n=5) 

min-max  97.77-118.20  
90.0-
120.0 99-107.6  98.7-107.2  

Town 
(n=22) 108.45 108.86 ±5.17    18.2(n=4)  13.6(n=3) 

min-max  100.07-118.33       

Girls         

3-year-old         
Country 
(n=28) 97.55 98.02 ±4.47 97.5 98.9 95.1 ±4.1 21.4(n=6) 93.9 21.4(n=6) 

min-max  89.87-109.57  
82.0-
110.0 91-99.2  90.2-97.6  

Town 
(n=27) 98.6 98.41 ±4.48    22.2(n=6)  14.8(n=4) 

min-max  89.33-106.07       

4-year-old         
Country 
(n=45) 105.1 106.04 ±4.44 104.9 106.34 

102.3 
±4.5 13.3(n=6) 101.6 13.3(n=6) 

min-max  96.37-115.38  
89.0-
122.0 

(97.8-
106.8)  97.6-105.7  

Town 
(n=26) 106.24 105.75 ±5.43    23.1(n=6)  23.1(n=6) 

min-max  93.47-114.93       

NHANES- National Health and Nutrition Examination Surveys (USA) (9)s 
(USA) (2) 
NCHS – National Center for Health Statistics (USA) 
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Table 2. Weight of examined children, comparison with standard values 

  Children NHANES Estonian Estonian Children below NCHS 
below 
NCHS 

  Median Mean ±SD 
median 

(9) mean (6) 
mean 

±SD (5) 
Estonian mean 

(%) (5) median median (%) 

Boys           

3-year-old                 
Country 
(n=36) 15.92 16.28±1.83 15.5 16.35 15.3±1.3 27.8(n=10) 14.6 11.1(n=4) 

min-max   12.70-20.50   
11.6-
23.0 14-16.6   13.0-16.4   

Town 
(n=29) 17.17 16.48±2.17       27.6(n=8)   17.2(n=5) 

min-max   11.47-20.67             

4-year-old           
Country 
(n=40) 18.2 18.16±1.87 17.5 17.93 17.1±1.8 27.5(n=11) 16.7 22.5(n=9) 

min-max   14.33-22.83   
12.5-
25.5 15.3-18.9   14.8-18.7   

Town 
(n=22) 19.7 19.58±2.48       13.6(n=3)   9.1(n=2) 

min-max   15.40-25.57             

Girls           

3-year-old                 
Country 
(n=28) 15.42 15.32±2.02 14.7 15.49 14.8±1.6 39.3(n=11) 14.1 28.6(n=8) 

min-max   12.03-20.60   
10.0-
25.0 13.2-16.4   12.6-16.1   

Town 
(n=27) 15.83 15.88±1.88       22.2(n=6)   18.5(n=5) 

min-max   12.30-19.60             

4-year-old                 
Country 
(n=45) 17.4 17.53±2.22 16.8 17.51 16.7±1.7 40.0(n=18) 16 22.2(n=10) 

min-max   13.33-23.03   
12.0-
25.0 15-18.4   14.3-18.3   

Town 
(n=26) 17.12 18.02±2.67       42.3(n=11)   19.2(n=5) 

min-max   13.80-23.60             
 

Z-scores of rural and urban children are given in Table 3. It turns out that in all 
the investigated gender and age groups, physical development indicator z-scores 
of rural children is lower than that of urban children (except HAZ-score for 4-
year-old girls), but it is statistically reliable only for 4-year-old boys. 
When comparing indicators in the urban and rural children group as a whole, 
rural children z-scores are statistically less reliable than those of urban children. 
It is most likely that relatively little gender and age groups are the reason why 
the urban and rural children indicators were not statistically reliable. Thus the 
size of rural children is smaller, especially among 4-year-old boys, where WAZ 
and WHZ scores of rural boys are statistically less reliable than of those urban 
boys of the same age. The differences in weight and height correspondence 
(WHZ score) and weight and age correspondence (WAZ score) refer to the fact 
that this backwardness has occurred only lately. Otherwise, height and age 
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connection (HAZ score) would have been affected too. The fact that the 
differences are greater for boys refers to environmental factors, which affect 
boys more.  
Table 3. Physical development indicators of urban children (Tallinn) and of rural 
children (Viljandi) 
  Boys Girls All the children 

  Town Country p Town Country p Town Country p 

  x (SD) x (SD)   x (SD) x (SD)   x (SD) x (SD)   

  3-year-olds     

  n=29 n=35   n=27 n=28   n=104 n=149   

HAZ 
0.11 

(1.05) 
0.07 

(0.87) NS 
0.28 

(1.12) 
0.033 
(1.11) NS 

0.21 
(1.01) 

0,12 
(0,95) NS 

WAZ 
0.30 

(1.11) 
0.17 

(0.10) NS 
0.39 

(0.99) 
0.018 
(1.01) NS 

0.43 
(1.02) 

0,15 
(0,94) 0,029 

WHZ 
0.38 

(0.90) 
0.25 

(0.85) NS 
0.51 

(0.73) 
0.20 

(0.75) NS 
0.50 

(0.83) 
0,21 

(0,77) 0,005 

  4-year-olds      

  n=22 n=40   n=26 n=45      

HAZ 
0.45 

(0.84) 
0.10 

(0.71) 0.081 
0.027 
(1.00) 

0.25 
(1.10) NS    

WAZ 
0.78 

(0.93) 
0.17 

(0.81) 0.01 
0.32 

(1.03) 
0.20 

(0.99) NS    

WHZ 
0.65 

(0.73) 
0.19 

(0.75) 0.025 
0.49 

(0.96) 
0.18 

(0.75) NS    

  3-and 4-year-olds      

  n=51 n=76   n=53 n=73      

HAZ 
0.26 

(0.97) 
0.08 

(0.78) NS 
0.1 

5(1.06) 
0.17 

(1.10) NS    

WAZ 
0.51 

(1.05) 
0.17 

(0.90) 0.062 
0.36 

(1.00) 
0.13 

(0.99) 0.031    

WHZ 
0.50 

(0.83) 
0.22 

(0.80) 0.057 
0.50 

(0.84) 
0.19 

(0.75) NS    

p values are determined with t-test         x(SD) – mean (standard error) 
HAZ – height-age z-score  WHZ – weight-height z-score 
WAZ – weight-age z-score   NS p>0.05 
 

Brachial perimeter of rural and urban children is not significantly different 
(Table 4). Brachial perimeter of children in this survey was greater than that of 
children of the USA (9). 
Skinfold thickness of urban children is the same as for children of the USA, but 
it is not so thick for rural children. Adjusted brachial perimeter of rural children 
is statistically greater than that for urban children (except 4-year-old boys). 
It is known generally that no substantial difference in the height of urban and 
rural children in Estonia exist – for 2-6-year-olds it is only ¼ cm (5). Children of 
the Viljandi County have always been the tallest in Estonia, exceeding their 
Tallinn peers in height (and also in weight) (5). These differences have been of 
permanent character according to similar surveys done in Estonia. Thus, it can 
be expected that 3-4-year-olds in the Viljandi County should be taller and 
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heavier than their Tallinn peers. But this survey shows that children in Tallinn 
are taller, heavier and with thicker skinfold than children in the Viljandi County. 
Taking into consideration the fact that food of rural children was non-varied and 
contained less vitamin A and energy (on the average, 150 kcal less per day) than 
the food of urban children (1), it can be speculated that this is the reason for that 
moderate physical development of children of the Viljandi County. Triceps fold 
of rural children was smaller than that of urban children. As a result, the value of 
adjusted brachial perimeter (the indicator of muscle development) was larger 
than that of urban children, this refers to their more intensive physical activity.  
 

Table 4. Brachial measures of examined children as compared to NHANES 
(I&II) data (9) 
  Boys Girls Boys Girls 

  Town Country p Town Country p NHANES I & II (3y/4y) 

  3-and 4-year-olds     

  n=51 n=76   n=53 n=73   n=104 n=149 
Skinfold 
thickness x 
(SD) 9.28 7.81 0.0001 10.36 8.78 0.0001     

(mm) (0.96) (1.63)   (2.34) (1.74)       

median 9 7.7   10 8.7   9.5/9 10.0/10.0 
Brachial 
perimeter x 
(SD) 17.51 17.54 NS 17.23 17.44 NS     

(cm) (1.20) (1.10)   (1.31) (1.29)       

median 17.53 17.65   17.23 17.3   16.8/17.1 16.6/17 
Adjusted 
brachial  17.02 18.18 0.005 15.63 17.26 0.0001     
perimeter x 
(SD) (cm) (2.30) (2.14)   (2.36) (2.62)       

median 17.16 18.3   15.47 17.16   15/16.2 14.3/15.3 

p values are determined with t-test         NS p>0.05 
 

Exceptions were 4-year-old rural boys whose indicator did not differ from that 
of urban children. It is most likely that the physical activity of rural children is 
more intensive, magnifying the energy need. At the same time, the amount of 
vitamin A, the microelement backing physical development, in the food of rural 
children (especially 4-year-old boys) was considerably lower than that in the 
food of urban children (1). 
 

2. The results of blood tests 
The average values of the examined indicators (Hb, RBC and MCV) and their 
correspondence to different standard values is given in Table 5. The chart shows 
that 45% of urban and 18% of rural children have haemoglobin concentration 
lower than 110 g/l, only 38% of urban and 65% of rural children had all the 
examined indicators within bounds of WHO standard values. It is known that 
USA hospitals regard haemoglobin concentration below 115g/l (8) as anaemia 
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for children, an average Hb standard value is 125g/l(9). In Estonia, an average 
standard value for children of that age will be 79 fl(7), in the USA 81 fl(8).  
 

Table 5. Blood tests results and their correspondence to different standard values 
  Town Country p 

Haemoglobin concentration (g/l) n=101 n=150   

 mean (SD) 110.2(8.3) 119.4(11) 0.0001 

 median 111 119   

   <110 g/l 45% 18%   

   <111 g/l 48% 20%   

   <115 g/l 70% 34%   

   < 125 g/l 90% 68%   

The number of erythrocytes n=100 n=150   

 mean (SD) 4.13(0.34) 4.72(0.44) 0.0001 

 median 4.1 4.73   

   <4.2 bl/mm3 * 55% 13%   

   <5.3 bl/mm3 ** 100% 89%   

The capacity of erythrocytes n=100 n=150   

 mean (SD) 80.2(3.89) 76(4.47) 0.0001 

 median 80.42 76.15   

  3% 21%   

  37% 78%   

Positive beet test 86%(n=55) 79%(n=91)   

p values are determined with t-test          
* INACG, 1985 (4),   ** USA data (8),    ***NHANES-I 50 percentile (9) 
 

The blood tests show that some of the children have anaemia, this is obvious 
when comparing Estonian children’s haemoglobin values to the American 
acknowledged standard’s lower borderline. As on prophylactic visitations blood 
tests usually are not taken from children, on some occasions, anaemia will stay 
undiagnosed. Only some parents knew that their children had been diagnosed 
anaemia before (12% in the country, 8% in town). 
The paleness of skin as a feature of iron deficiency had been noted only for few 
children (33% in the country, 6% in town).  
 

Probably it is the case of iron deficiency anaemia, although on capillary blood it 
was not possible to determine ferritin. It is known that iron deficiency in 
organism exists even before it shows in blood tests.  As iron deficiency can 
cause mental disability (10,11), it is especially harmful for little children. 
Children with iron deficiency can be nervous, with weak physical endurance and 
more susceptible to infections (12). According to the food questionnaires, all 
children had the risk of iron deficiency because the average iron consumption 
was less than recommended (10 mg per day for 1-10-year-olds). Recommended 
amount means that a child should get daily 30 g meat or meat products (haem 
iron source) and 25 mg of vitamin C (13) for iron is more difficult to absorb 
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from greens and grain foods (non-haem iron sources). Absorption is facilitated 
by eating meat and vitamin C at the same time. Some of the components, like 
phytan and tannin prevent non-haem iron absorption (13). Diets with such 
components like whole wheat rye bread are with only imaginarily sufficient iron 
concentration. As urban children get more food with vitamin C, the absorption 
of iron should be better than that of rural children. Why anaemia is more 
frequent among urban children although their food possibilities are better needs 
still to be examined.    
Differences in reference values of analyzers in the country and in town must be 
taken into consideration. One of the possibilities is the higher level of lead in the 
air (gas) in town and in soil around houses (old lead colours) (14). 
 

In additional to the factors mentioned, scanty feeding with breast milk and its 
substitution with cow milk in babyhood affect children’s organisms iron reserves 
and cause its deficiency (15). It was revealed by the questionnaire that although 
94% of rural and 99% of urban children were fed with breast milk, it lasted only 
for a very short period. Only 19% of rural and 26% of urban children’s mothers 
breastfed these children more than 4 months and most of them gave their 
children other food already in the early babyhood, that, in fact, prevents iron 
assimilation from breast milk. Cow milk was given to 88% of rural and 64% of 
urban children before they were 1-year-old (39% of rural and 17% of urban 
children before 6 months). Science literature warns us not to use full-strength 
cow milk before 12 months, for it causes bleeding in intestines (30% of 
babies)(15). 
 

3. General diseases of children 
Children were examined for diseases during last 6 months. It came out from the 
questionnaires that urban children were more often ill than rural children. 41% 
of urban children had 3 or more cases of illness (32% of rural children, p<0.172) 
during previous winter. Also, during the 6 last months urban children had visited 
doctors on prophylactic visits more than rural children (44% in town and 36% in 
the country, p<0.229). 
Most visits to the doctors were connected with colds among urban and rural 
children (55% in town and 36% in the country). During the last 6 months, 94% 
of rural and 91% of urban children had cough. Frequent cough was diagnosed 
for 24% of urban and 18% of rural children, but this difference was not 
statistically relevant. Nearly a quarter of parents in the country and in town 
answered that their child had had fever. Also, frequencies of occurrence of 
bellyache (45% of both urban and rural children) and angina (22% in the country 
and 17% in town) did not differ substantially. Urban children vomited to some 
extent more often (53% in town and 42% in the country, p<0.0096) and had 
diarrhoea (59% in town and 41% in the country, p<0.013) but this is a relatively 
infrequent reason to consulting doctors (8% in town and 3% in the country, 
p<0.065). 
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Summary 
Physical development indicators (height, weight, brachial perimeter and skinfold 
thickness) of 3-4-year-old children who participated in the survey corresponded 
to the standards confirmed in the USA (2,9) and Estonia (5,6). Comparing rural 
and urban children, it was revealed that physical development indicators of 
urban children are statistically more reliable than those of rural children. 
Adjusted brachial perimeter as a muscle component indicator was higher for 
rural children, except for 4-year-old boys, whose indicator did not differ from 
the indicator of the urban boys of the same age. According to the previous 
surveys, it could be assumed that by their physical development indicators 
children of the Viljandi County exceed children of Tallinn, however the outcome 
of this survey showed a contrary tendency. Thus, differences in height of 
Estonians which have been stable in different parts of Estonia irrespective of 
social suasion, may not be true anymore. The reason might be inadequate 
nutrition both in quantity and quality. Significant changes in the physical 
development of 4-year-old rural boys occurred, their weight and age, weight and 
height correlation has been disturbed. Also, by muscle component 4-year-old 
rural boys do not outstrip urban boys. All this refers to the environmental factor, 
the negative effect of which has emerged lately on urban children’s 
development. 
It is known that while joining the Army the weight and muscle indicators of a 
greater part of Estonian boys and also their physical endurance indicators are not 
satisfactory (16). Most likely the roots of this deficiency lie in the childhood and 
are to a great extent connected with nutrition, including deficiency in micro- and 
macroelements. 
Our data show that many children have anaemia; all the examined children had 
an iron deficiency risk, as average iron consumption is lower than the 
recommended, both in the country and in town. As iron deficiency can obstruct 
mental progress of children, this problem must be paid more attention to. On 
prophylactic visits to doctors, blood haemoglobin level should be determined. It 
is easier and cheaper to teach parents to observe phenomena that indicate signs 
of anaemia: while eating beetroot, a child’s urine turns reddish (17).  
Commercials should be used to implicate families to use more varied and 
wholesome food. For example, blood-mixed dumpling, Estonian traditional food 
product can be recommended as a relatively cheap iron source. More frequent 
occurrence of anaemia of urban children can be caused by other  factors, as 
higher environmental pollution in town (14) and more frequently occurring 
indigestion problems of urban children (diarrhoea, vomiting).  
Concerning suffered general diseases, except more frequent diarrhoea of urban 
children, rural and urban children did not differ markedly. Although urban 
children visited doctors more often and in the opinion of their parents, they were 
ill more often, the reason might be more accessible medical aid in town and 
parents’ greater attention to their children’s health.  
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Parents who participated in the survey represented families with little children 
living in the area. As Tallinn and the Viljandi County are relatively more 
advanced in economic terms, in other parts of Estonia, where the economic 
situation is worse, the influences on children’s nutrition, physical development 
and health might be even greater. 
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Abstract 
Background: In Estonia over three-quarters all of pre-school aged children 
attend kindergarten.  All receive three meals during the kindergarten day. 
Objectives: The aim of this paper is to examine potential nutrient shortfall in the 
food offered through analysis of calculated kindergarten menus in various 
regions of Estonia. 
Design: Menus were analyzed using Finnish Micro-Nutrica programme adapted 
for nutrients surveys in Estonia. The results were compared to Estonian 
standards for health protection and nutrition in catering facilities of pre-school 
institutions. 
Results: Total energy levels of menus met or exceeded the RDI for the most part. 
However the distribution of energy from the different meals in most menus did 
not meet the recommendation – calorie levels of breakfasts were too low and 
snacks were too high. Energy contribution of carbohydrates was frequently 
below the RDI. Shortages of vitamins and minerals were noticeable with 
vitamins D, E, B1 and C being below RDI. Sodium levels exceeded 
recommendations. 
Conclusions: Redistribution of calorie levels provided by pre-school 
establishments should be undertaken to more accurately reflect the preferences 
of children. Micronutrient densities in kindergarten menus need to be increased 
to meet recommendations. Fortification milk with vitamin D should be 
considered on national level to ensure adequate intake. 
Keywords: pre-school children, nutrition, energy, vitamins, Micro-Nutrica 
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Introduction 
As it has been established that many chronic illnesses of later life such as 

atherosclerosis begin in childhood promotion of healthful eating behaviours 

should begin early in life. Studies have shown that anatomic changes in the aorta 
and coronary arteries of young adults are related to antecedent risk factors 
developed during childhood. Cardiovascular risk factors, such as blood pressure, 
obesity, serum lipids and lipoproteins track from childhood to young adulthood1.   
Early food experiences impact preferences and eating patterns in later life2. The 
food intake of children is influenced by family eating patterns and peer 
behaviour. For children who attend kindergarten food choices offered there also 
have an effect3. 
The energy needs per kilogram of bodyweight of kindergarten-aged children is 
lower than that of younger children, however the actual number of required 
calories increases with age.  
Kindergarten food service differs from country to country. In Denmark, for 
example, food service is only available for children who attend nurseries (under 
3-years of age). Children in kindergarten (3 to 6-year-old) must bring their own 
food. Although some kindergartens serve an afternoon snack such as fruit. 
Special “meal days”, when the children prepare meals for everybody, are 
popular. Since July 1, 2003 parents have HAD the option of paying for 
kindergarten food if the parent board agrees4. 
In Estonia the numbers of children attending kindergarten has increased each 
year since independence IN 1991 so that by THE YEAR 2003 66% 
(approximately 51, 300 children) were receiving this benefit5. Kindergarten food 
service must follow the Estonian dietary recommendations for children of this 
age6 and provide 85% of daily energy and nutrient requirements in the three 
meals offered during the day: breakfast (35%), lunch (45%) and afternoon snack 
(20%). 
This report gives an analysis of the adequacy of the nutrients and foods offered 
by kindergartens in Estonia beginning in 1995 as calculated by the Department 
of Food Processing at Tallinn University of Technology and evaluates their 
adequacy for young children.  
 
Methods 
Results are listed by all kindergarten menus (KGM) and by a total of studied 
days (AD). The energy and nutrient intake of different meals was calculated 
from the analysis of recipes provided by the kindergartens using the Finnish 
Micro-Nutrica programme, adapted for nutrient surveys in Estonia7. 
Results represent analysis of the food as served to children and not their actual 
intake and therefore only reflects the possible intakes from served menus.  
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Fifty-eight menus from 52 kindergartens were analysed, a total of 894 days of 
service to over 5000 potential consumers. Analysed menus reflect every month 
of the year and many regions of Estonia. 
To determine possible trends over time the menus were divided into two groups: 
1995 to 1999 and 2000 to 2004. 
Results were compared to the Estonian Public Health Recommendations for 
Dietary Services in preschool and school settings6. Although children from 1 to 
7 years of age were served in this setting this report focuses only on the results 
of children ages 4 to 6 years of age.  
The recommended dietary intake (RDI) has been used to mark minimum intake. 
In the case of fat, cholesterol and sodium the RDI is used for the 
upper/maximum recommended intake. Scandinavian8 recommendations have 
been used as a reference for fiber as fiber recommendations for children have not 
been developed for Estonia,. The recommended fiber intake for 4 to 6-year-old 
children is calculated as “age+5”. Using 5 years as the average age for this 
group, then the RI for fiber is assumed to be 8,5 g per kindergarten day.  
Energy and some average nutrient intakes as provided by various food groups 
were also analysed for 41 menus. Estonian recommendations suggest that grain 
products should be the major source of food energy (34%), followed by milk 
(16%) and meat-poultry-fish-egg products (16%). Thirteen percent of energy 
should come from added fats and 10% from potatoes, fruits and berries. Sugar 
and sweets should be the source of 8% and vegetables 3% of all consumed 
energy9. 
 
Results  
Table 1 provides an overview of the average energy and nutrient intakes from 
KGM. Sixty percent of the menus provided recommended level of energy 
(1390±100 kcal), but energy levels within the menu of each kindergarten 
differed significantly. Average energy intake from all meals as well as the total 
energy intake was lower (table 1) in the second period (2000-2004) compared to 
the first period (1995-1999). The distribution of the average energy contributed 
by various food groups was not in compliance with guidelines. Average energy 
contribution of grain products and meat-poultry-fish-egg products was lower 
(30,5% and 10,9% respectively); contribution of milk products and sugar was 
higher (21,9% and 10,9% respectively). 
Table 2 compares the average contribution of each meal to the total daily energy 
in kindergarten. It can be seen that breakfast calorie levels of both categories 
(AD as well KGM) were below the recommendation6 (in 95 % of the menus 
<500 kcal), On the other hand snacks contributed more energy then 
recommended (in 89% of the menus >280 kcal). 
Energy derived from protein sources (Table 3) approached the RDI in most 
menus. Energy from fat sources varied by kindergarten. Energy intake from 
saturated fatty acids (table 3) was higher than recommended. Energy derived 
from carbohydrates was frequently below RDI. In menus of the second period 
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the energy contribution of fat sources was not significantly lower than in the first 
period; energy derived from saturated fatty acids had actually increased 
(p<0,05). Cholesterol levels were close to recommendations as was the 
contribution of dietary fiber. Fiber density was between 7,0 and 12,8g/1000 kcal. 
Shortages of vitamins and minerals were more noticeable than that of 
macronutrients with levels of vitamins D, E, B1 and C being low and levels of 
sodium too high. All the menus failed to meet RDI for vitamin D, 33% of the 
menus RDI for vitamin E and 78% of the menus RDI for vitamin B1. Eighty-four 
percent of the menus did not contain adequate vitamin C to meet the RDI. The 
average intake of vitamin C (mean 29,0 mg, median 22,6 mg) in AD was also 
below RDI (38,3 mg). Vitamin C levels in daily menus averaged between 10 and 
20 mg and were was no significant increase in vitamin C level in menus of the 
second period. Vegetables were the major source of vitamin C (table 4) (30% of 
total intake) with beverages (juice drinks) being the second largest contributor 
(22% of total). On average 18% of vitamin C came from potatoes, 16% from 
fruits and berries and 13% from milk products. Other vitamin levels (with the 
exception of niacin and vitamin B12) were also noted to be inadequate in some 
menus. The average intake of sodium in KGM exceeded RDI. Average sodium 
intake from AD was 2005 mg (median 1892 mg). Comparing menus of the first 
and second period it can be seen that average levels of vitamins and minerals in 
AD had decreased (table 1).  
 

Discussion 
Kindergarten food service guidelines mandate that energy levels meet the 
Estonian RDI of 1390 kcal which most of the menus did. The number of menus 
exceeding recommendations was bigger than the number of menus that did not 
reach RDI. 
The Estonian Toddler Health and Nutrition survey of 1996 showed that average 
daily energy consumption of 3 to 5-year-old urban children was 1422±361 kcal 
and 1299±370 kcal for rural children10. The follow-up study (Estonian Child 
Health and Nutrition Survey 2002) showed daily energy consumption of 3 to 
6,5-year-old urban children to be 1589±54 kcal (boys) and 1536±51 kcal 
(girls)11. The results of these two surveys suggest that children may not have the 
possibility to get as much energy as recommended (RDI for 4-6 year old boys is 
1715 kcal and for girls 1545 kcal) or that this energy recommendation is 
inflated. It was interesting to note that an average of 400 kcal (about 25% of 
whole day’s energy) was consumed after 19 o’clock, which is the time when 
most children have already left kindergartens11. According to Estonian Toddler 
and Child Health and Nutrition Surveys only one percent of the surveyed 
children were underweight. 86% of children were normal weight and 13% 
overweight.10, 11  
Although children could eat more on one day and less on another menus of 
kindergartens should avoid large energy variations from day to day. The largest 
variation noted in one of these menus during a 19 day period was 1180 kcal. 
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Comparing menus with lower and higher mean calorie levels it can be seen that 
grain, milk products and beverages make a larger contribution to total calories in 
menus with lower mean calories (<1290 kcal) while the meat-fish-poultry-egg 
group, potatoes, fruits-berries, vegetable, added fats, sugar and sweets made a 
larger contribution to menus in the higher calorie group (>1490 kcal). 
The results of the energy contribution of each meal (table 2) suggest that most 
kindergartens need to increase the energy provided at breakfast and decrease the 
energy at snack time to comply with current guidelines. Discussion with 
kindergarten personnel and parents has revealed that children’s eating 
preferences do not match the current guidelines. Children do not eat all of the 
offered breakfast meal and often still feel hungry after eating the snack. Based 
on this information a suggestion has been made to Estonian Nutrition 
Recommendations Committee that kindergartens should have the right to decide 
whether they use the current energy contribution recommendations or rename 
meals (e.g. breakfast as morning snack; snack as dinner) which would change 
the energy contributions from these meals to 25% and 30-35% of total energy 
intake, respectively12.  
Examining whether macronutrient contribution to calories complies with 
recommendations (table 3) it appears that energy derived from protein and fats 
meet guidelines but energy derived from carbohydrates was low. And while 
energy intake from fats complies with Estonian recommendation their 
contribution to calories is greater than the latest Nordic recommendations7. 
There appeared to be a shift in menus with higher average total energy intake 
(>1490 kcal) with fat contribution to total daily energy being greater and 
carbohydrate contribution lower. Although energy contribution decrease from 
fats came out from a Danish survey – energy derived from fats in 1995 (35%E) 
was higher than in 2000/1 (34%E)13, then our survey did not assure that trend in 
Estonian kindergarten days.  
Energy intake from saturated fatty acids (table 3) was also higher than 
recommended levels. Interestingly this decreased in menus with higher total 
energy.  Energy derived from mono- and polyunsaturated fatty acids increased 
with an average total energy increase so that fatty acid profile of higher calories 
menus was closer to the recommendation. The energy contribution of saturated 
fats was lower in first period days (p<0,05).  Average cholesterol intake from 
three menus exceeded RDI. As high cholesterol together with high saturated 
fatty acid intake is one of the risk factors of cardiovascular diseases, then 
decreasing cholesterol intakes in these menus is recommended. According to RI, 
there was no problem of getting enough fiber from kindergarten menus. Fiber 
density was quite comparable with the Danish survey (8,8g/1000 kcal)13. 
The greatest nutrient shortfall was noted in vitamins, especially of vitamins D, E, 
B1 and C. The average level of vitamin D provided by KGM was below RDI. 
Vitamin D levels in AD were above RDI on only 19 of 894 (2%) days, with 
intakes ranging between 0,5 and 1 µg. Although calcium intake from most of the 
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KGM was sufficient low levels of vitamin D are known to reduce calcium 
absorption14. 
Vitamin D intake is a problem in many countries. A study of English preschool 
children shows that Vitamin D intake from food, depending of the location, was 
only 1,1-1,3 µg per day15. 
More than half of the vitamin D (55%) in KGM came from the meat-poultry-
fish-egg products group (table 5). Fish is one of the better contributors however 
it was served infrequently in most of the kindergartens. This issue needs to be 
addressed. Kindergartens should consider increasing the use of more fish or 
vitamin D-fortified fat spreads in daily meals. As Vitamin D intake is below RDI 
not only in children16 but also in the whole population17 milk fortification with 
vitamin D should be considered on national level. Finland began milk and sour 
milk fortification with vitamin D 0,5µg/dl in 2003, which together with the use 
of fortified spreads (10µg/100g) has increased average vitamin D consumption 
among Finnish children and adolescents from 3,7 to 6,6 µg per day18. 
The average intake of vitamin E from AD exceeded RDI, but one third of the 
menus failed to meet recommendations. Recommendations for eliminating 
vitamin E insufficiency by the inclusion  of more oil, seeds and nuts involves 
major changes eliminating traditional fats sources such as butter and meat 
products as well as changing milk products to those with lower fat content in 
order to remain within total fat guidelines. 
Seventy-eight percent of menus did not provide the RDI for vitamin B1 
(thiamine) the average level of thiamine intake of all days (0,6 mg) was below 
RDI (0,7 mg). Vitamin B1 intakes from AD were mainly between 0,5 AND 0,6 
mg. The level of this vitamin in menus needs to be increased through the use of 
dried fortified cereals, oatmeal, wheat germ, yeast, peas, nuts and seeds. Pork 
and rye bread, popular Estonian food which are good sources contain less 
vitamin B1 as the above mentioned foods, but are eaten frequently19.  
Children should be offered more fruits and vegetables as snacks to address the 
problem of vitamin C deficiency, but budgets may have to be adjusted to allow 
this as fresh produce can be costly. 
Although iron inadequacy was not found in any KGM, anaemia was noted in 
participants of the Estonian Toddler Health and Nutrition Survey. Food 
questionnaires in that survey revealed the risk of iron deficiency in all children20. 
Iron deficiency anaemia is a common problem particularly in younger preschool 
children. The UK National Diet and Nutrition survey of children aged 1 ½ to 4 
years also revealed one in eight of the youngest group of children to be anaemic. 
The average daily intakes of iron were seen to be well below the RNI21. Most of 
the iron in KGM (table 4) came from grain products (59% of total intake). Only 
17% was from meat-poultry-fish-egg products which is more bio available. Iron 
from plant sources is less well absorbed than iron from animal sources22 but 
absorption can be improved by consuming vitamin C rich foods or drinks (such 
as orange juice) with a meal23. However as vitamin C levels of KGM were low 
this is not a resource in these menus. 
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Average sodium intake from AD was more than 5 g of salt just during the 
kindergarten day hours. Intake was lower than RDI on only 8 days out of 894 
days (1% of AD) with levels mainly between 1500 and 2000 mg. A survey of 5-
year old children in Finland showed that their sodium intake was 2200 mg per 
day and that 43% of total sodium intake was derived from salt added in food 
preparation24. In our surveys also most of the sodium (table 5) came from added 
salt (45% of total sodium intake). The second largest source was grain products 
(21%). Surveys show that sodium from processed foods accounts for about 
75%25 however in KGM it was much lower. This suggests that the reduction of 
sodium can be easily accomplished by reducing the salt added during food 
preparation.  
 
Conclusions 
The rate of growth in preschool children is slower than that during infancy. As a 
consequence of this diminished growth rate appetites may decrease. For this 
reason food offered to young children should be of high nutrient density. The 
preschool period is an excellent time to help children become familiar with the 
idea that eating a proper diet is part of a healthy lifestyle. From this overview of 
kindergarten menus it can be seen that although energy levels approach 
adequacy there was a shortfall in some vital vitamins. All kindergartens should 
examine their menus critically and make corrections to be able to provide 
children with high quality food. 
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Table 1. Energy and nutrient intakes from kindergarten meals 
  Menus Days, average   

  KGM n=58 

Period I 
average 
n=51 

Period II 
average 
n=7 

AD 
n=894 

Period I 
n=747 

Period 
II 
n=147 RDI6 

Energy, kcal 
1227±46... 
2101±49 1467 1352 1438 1457 1345** 1390 

Breakfast, kcal 
179±7... 
626±36 404 344 403 416 340** 500 

Lunch, kcal 
477±3... 
992±115 665 618 641 646 615* 640 

Snack, kcal 
237±14... 
788±58 400 389 394 395 389 280 

Breakfast, %E 
12.0±0.9... 
34.7±2.4 27.9 25.9 28.2 28.7 25.7**   

Lunch, %E 
34.7±2.2... 
66.1±5.4 45.2 45.8 44.6 44.4 45.7   

Snack, %E 
18.8±2.1... 
37.5±1.9 26.9 28.4 27.2 26.9 28.6*   

Proteins, %E 
10.3±0.4... 
17.2±0.9 13.7 13.1 13.6 13.7 13.1* 10...15 

Fats, %E*** 
25.9±1.9... 
39.4±4.8 32.6 32.1 32.5 32.6 32.1 30...35 

Carbohydrates, 
%E 

45.2±2.8... 
59.7±1.7 53.7 55.0 53.9 53.7 54.7 56...60 

Saturated fatty 
acids, %E 

11.2±0.8... 
20.8±2.7 15.0 15.2 14.5 14.4 15.1* 10...12 

Monouns.fatty 
acids, %E 

7.7±0.3... 
12.9±0.4 9.9 9.1 9.9 10.0 9.1* 10 

Polyuns. fatty 
acids, %E 

2.2±0.3... 
8.9±0.4 5.3 5.2 5.7 5.8 5.2* 10 

Other fats, %E 
2.1±0.1... 
2.9±0.2 2.4 2.6 2.4 2.4 2.6**   

Cholesterol, 
mg*** 

126±9... 
308±105 196 177 190 193 176 255 

Fiber, g 
10.4±0.6... 
25.5±2.9 14.6 12.1 14.0 14.4 11.9** 8.5 
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Table 1. Energy and nutrient intakes from kindergarten meals - Continued 
  Menus Days, average   

  KGM n=58 

Period I 
average 
n=51 

Period II 
average 
n=7 

AD 
n=894 

Period I 
n=747 

Period 
II 
n=147 RDI6 

Vitamin A, µg-
ekv 

379±36... 
4735±4350 1313 1566 1364 1322 1581 425 

Vitamin D, µg 
0.5±0.1... 
3.1±1.3 1.5 1.1 1.4 1.4 1.1* 4.25 

Vitamin E, mg 
2.6±0.1... 
13.6±0.9 6.2 5.6 6.6 6.8 5.7* 5.1 

Vitamin B1, mg 
0.5±0.0... 
1.1±0.1 0.6 0.6 0.6 0.6 0.6 0.7 

Vitamin B2, mg 
0.7±0.1... 
1.7±0.3 1.0 1.0 1.0 1.0 1.0 0.9 

Niacin, mg-ekv 
11.9±0.4... 
25.4±3.7 15.4 14.3 14.9 15.1 13.9* 9.4 

Vitamin B6, mg 
0.6±0.0... 
1.4±0.1 0.9 0.9 0.9 0.9 0.9 0.8 

Vitamin B12, µg 
2.3±0.3... 
23.4±21.6 6.5 7.4 6.9 6.8 7.5 0.7 

Folic acid, µg 
85±.13… 
186±26 127 112 121 123 112* 111 

Vitamin C, mg 
12.3±2.2... 
54.0±11.0 28.7 29.1 29.0 28.9 29.9 38.3 

Sodium, mg*** 
903±74... 
3906±198 2110 1372 2005 2119 1427** 595 

Potassium, mg 
1783±89... 
4215±21 2303 2013 2180 2216 2000** 935 

Calcium, mg 
446±15... 
1268±107 686 593 668 681 597** 510 

Magnesium, mg 
166±6... 
394±63 217 184 211 216 184** 102 

Phosphorus, mg 
781±47... 
1896±176 1038 891 1003 1026 889** 383 

Iron, mg 
6.4±0.2... 
14.7±2.7 9.3 8.1 9.1 9.3 8.1** 4.7 

Zinc, mg 
5.9±0.4... 
14.0±1.6 8.0 6.7 7.7 7.9 6.7** 5.5 

Copper, mg 
621±30... 
2279±1292 1091 1047 1108 1120 1050 485 

Iodine, µg 
110±7... 
364±83 203 150 194 202 153** 77 

Selenium, µg 
37.4±6.0... 
91.5±9.5 50.0 41.6 47.5 48.7 41.4** 20.4 

* p<0.05 ** p<0.0001 significant difference between the first and the second 
period’s micronutrient intake   *** RDI is for maximum intake 
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Table 2. Distribution of energy intake by various meals 

  

RDI6 All 
menus 
(n=57) 

Energy intake 
<1290 kcal 
(n=5) 

Energy intake 
1390±100 kcal 
(n=35) 

Energy intake 
>1490 kcal 
(n=17) 

Breakfast, kcal 500 396 358 385 432 
Lunch, kcal 640 659 617 626 741 
Snack, kcal 280 401 282 375 490 
Breakfast, %E 35 27.5 28.5 27.8 26.0 
Lunch, %E 45 45.3 49.1 45.2 44.7 
Snack, %E 20 27.2 22.4 27.0 29.2 
Breakfast     
below 500 kcal 

  
54 5 35 14 

Lunch below   
640 kcal 

  
13 2 10 1 

Lunch over     
640 kcal 

  
44 3 24 17 

Snack over      
280 kcal 

  
51 2 31 18 

 
Table 3. Contribution of macronutrients and fatty acids to daily total energy (for 
kindergarten menus and all kindergarten days) 

Average energy intake 
(kcal) from KGM Intake from AD (n=894) 

  RDI6 
<1290 
n=5  

1390±100 
n=34 

>1490 
n=18 Mean Med Min Max RI8 

Proteins, %E  10-15 13.2 13.9 13.4 
13.6 ± 
0.1 13.5 7.5 22.4  10-15 

Fats, %E 30-35 31.9 32.3 33.3 
32.5 ± 
0.2 32.0 13.7 54.0 25-30 

Carbohydrates, 
%E 56-60 54.8 53.8 53.3 

53.9 ± 
0.2 54.2 34.4 72.7 55-60 

Saturated fatty 
acids, %E 10-12 15.1 15.0 14.8 

14.5 ± 
0.1 14.4 4.0 23.6 10 

Mono-
unsaturated 
fatty acids, %E 10 9.2 9.8 10.2 

9.9 ± 
0.1 9.5 3.6 18.9 10-15 

Polyunsaturated 
fatty acids, %E 10 5.1 5.1 5.8 

5.7 ± 
0.1 5.2 1.5 17.4 5-10 

Other fats, %E - 2.5 2.4 2.4 
2.4 ± 
0.0 2.4 1.2 5.9 - 
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Table 4. Vitamin D and C, calcium, iron and sodium intakes (% of total intake) 
from different food groups from kindergarten menus 
  Vitamin D Vitamin C Calcium Iron Sodium 
Grain products 0.9 0.0 4.4 59.4 20.7 
Vegetables 0.0 30.4 4.8 7.0 6.1 
Potatoes 0.0 17.6 1.1 8.8 0.1 
Fruits, berries 0.0 15.9 1.1 2.0 0.3 
Milk products 20.9 13.3 82.9 2.4 11.5 
Meat-fish-poultry-egg 54.9 0.9 3.6 16.9 10.3 
Added fats 23.2 0.0 0.5 0.4 5.8 
Sugar etc 0.1 0.0 0.1 0.4 0.0 
Beverages, salt, other foods 0.0 21.9 1.6 2.7 45.3 
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