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IV. An epidemiological study of child health and nutrition in a northern 

Swedish county. IV. Haematological investigations, especially in 

regard to iron deficiency anaemia. Acta Paediat Scand, 60, 1971. 

In press. In collaboration with S. Sjölin.

V. An epidemiological study of child health and nutrition in a northern 
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INTRODUCTION

In the past two decades, the importance of diet for children's 

health and development has been increasingly emphasized. However, 

there have been few investigations in industrialized countries 

combining a study of children's diets with a study of their general 

and oral health status and socio-economic situation. In Sweden 

during the 1950's and 1960's, preventive child health care was 

extended, and the health and nutritional status of most groups in 

the community changed. There is reason to believe that changes 

in diet and dietary habits accompanied the general social changes that 

occurred during this period.

One of the earliest epidemiological nutritional investigations in 

Sweden was that of Odin et al. in 1929-31 (20). His study included 

both adults and children and gave a general picture of the dietary 

habits, general and oral health status and socio-economic conditions 

at that time. During the 1950 's and 1960's, the health and nutrition 

of children up to three years of age was carefully investigated by 

Mellander, Vahlqvist & Mellbin (17) in the ’Norrbotten study’. There 

have been only two other Swedish epidemiological studies in which 

child health, dietary intake and socio-economic conditions have been 

investigated, namely Mellbin Is study of Lapp children (18) and Sterky's 

study of diabetic children in Stockholm (24), which included a control 

group of healthy school children.

The present epidemiological study was carried out in approximately 

the same region in the northern part of Sweden as that in which Odin 

conducted his investigation.

6



THE AIMS OF THE INVESTIGATION

The aims of the investigation were:

To investigate the food habits and nutritional intake of 4-, 8- 

and 13-year-old children in three areas of Västerbotten county 

which differ from one another both geographically and, in part, 

socio-economically.

To investigate the usefulness of the recall method in studies 

of children's food consumption by performing a methodological 

study within the framework of the *food consumption survey*, 

using the double-portion technique.

To determine the health and nutritional status of the children 

taking part in the investigation. 1

To determine the prevalence of haematological disorders, 

especially of iron-deficiency anaemia in the age groups investigated.

To obtain information about haemoglobin concentration (Hb), 

packed red cell volume (PCV), mean red cell haemoglobin 

concentration (MCHC) and transferrin concentration. In this part 

of the study, a 1-year-old group was also included.

To carry out an epidemiological, odontological study parallel 

to the medical investigation, aimed mainly at determining the 

prevalence of caries and gingivitis.

To explore the relationship between general and oral health, 

dietary habits and socio-economic conditions, and to elucidate 

the changes in food habits and health status that have occurred 

since the time of Odin's study (20}.

MATERIAL

All of the 1401 children who took part in the investigation were 

selected from three areas of Västerbotten county^
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namely the city of Umeå and two rural areas, the inland area and 

the mountain foreland. All the children were selected from the 

county population register (I).

The composition of the material and its sex and age distribution 

are shown in Table 1.

Table 1. Age, sex and geographical distribution of the 1401 children studied

Age group 4 years
Boys Girls Boys

8 years 
Girls Boys

1 3 years 
Girls

City of Umeå 99 99 100 100 100 100

Inland area - - 98 90 91 111

Mountain foreland - - 99 96 114 104

Total 99 99 297 286 305 315

The urban children were from the city of Umeå. In the age groups 

4-, 8- and 13-years, every second child was selected from those 

parts of the city that are purely urban in character.

In the inland area, all children in age groups 8- and 13-years 

in the two communes of Lycksele and Åsele were included.

In the third area, the mountain foreland, all 8- and 13-year- 

olds in the communes of Dorotea and Vilhelmina were included.

For practical reasons, the study did not include any 4-year- 

olds outside the city of Umeå.

56 eight-year-olds and 43 thirteen-year-olds were selected 

for the methodological study of the recall technique (II). These 

children included nearly all of those in the original material 

residing in two areas in the city of Umeå with large school cafeterias.
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For the haematological study a fourth age group was added.

consisting of 80 one-year-old children from the city of Umeå, 

who were not included in the general survey (IV).

Socio-economic conditions: The number of children per family 

was greater in the rural areas than in the city of Umeå. The 

parents of the urban children had a higher level of education 

than did the parents in the two rural areas, between which 

there was no difference in this respect. About 80 per cent 

of the parents in the rural areas had had only elementary school 

education, compared with 34-56 pèr cent in the city of Umeå.

In the city, 17-29 per cent had had more than 12 years of formal 

education. For all age groups, the parents 'median combined 

total incomes were significantly higher in the city of Umeå than 

in the rural areas, which did not differ in regard to income. The 

family dwelling space per person was larger in the city of Umeå 

than in the rural areas, between which no difference was found (I).

METHODS

Methods of dietary investigation: The nutritional content of the diets 

consumed by the different groups was determined with the aid of 

a 24-hour recall (I, II). The frequency of the children's consumption 

of different foods and dishes was recorded by means of an interview 

method, in this study called the ’food habit history’ (I). Socio

economic data were obtained and recorded in connection with the 

interviews (I).
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Method of testing the recall technique by applying it to a school

meali using the double-portion method: Double portions 

corresponding to the amounts consumed were weighed and 

chemically analysed for protein, fat and iron content, with 

subtraction of left-overs (II),

Medical and anthropometrical methods: These included a physical 

examination and determinations of microsedimentation rate and 

serum albumin. Weight, height and measurements of the triceps 

and subscapular skinfolds were also recorded (III).

Haematological methods: These included determinations of Hb, PCV 

(haematocrit) and serum transferrin and evaluation of blood smears. 

A study of bone marrow iron content was performed on a selected 

group (IV).

Odontological methods: The incidences of dental decay, gingivitis, 

plaque, enamel hypoplasia, extrinsic stains and supragingival 

calculus were recorded. Certain anamnestic data regarding oral 

hygiene and exposure to fluoride were obtained (V).

Statistical methods are described in I, II and VI.
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SUMMARY OF THE RESULTS

The usefulness of the recall technique

A methodological study of the recall technique was carried out, 

based on 8- and 13 -year-olds " consumption of the school lunch.

For both age groups, on a group basis, the differences between 

the nutrient data (protein, fat, iron and energy) obtained by recall 

and by weighing and chemical analysis were small. In spite of a

number of possible sources of error in both the double-portion 

method used and the recall, the results obtained with the two 

methods gave median values for amounts consumed and for 

nutrient intakes that were in fairly good agreement (II).

The median values for energy and nutrient content of a given 

double portion obtained by calculation from food composition 

tables and by chemical analysis were in good agreement (II).

The food consumption survey

The food consumption survey showed that, according to 24- 

hour recall, children in all age groups and areas consumed diets 

that were similar from the nutritional standpoint. For all age 

groups, the energy and nutrient contents of the diet were calculated 

from the 24-hour recall and related to the recommendations of 

the US Food and Nutrition Board (11), and,, with respect to fat, 

in relation to the mean recommendation (30 per cent of the 

energy intake; variation proposed: 25-35 per cent) of the Swedish 

National Institute of Public Health (23).
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The 4-year-old group.

The average intakes of energy and the principal nutrients in 

the diet in per cent of recommendations (11, 23) are shown in 

Fig. 1. The arrow indicates the recommended level. Supplementary 

vitamin D was not included in the calculations of the vitamin D 

content of the diet.

i
Energy

Protein

Calcium

Vitamin A

Vitamin D

Thiamine

Riboflavin

Niacin eq.

Vitamin C

Fig. 1 The 4-year-old group. Mean energy and nutrient intakes 

in per cent of recommendations.
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As seen in Fig. 2, 18 per cent of the total daily energy intake 

came from breakfast, and most of the energy was supplied by lunch 

and dinner. Only 7 per cent of the energy intake came from between- 

meal consumption, mainly of sweets, soft drinks and buns.

14 per cent of the total daily energy intake came from protein. 

Protein intake was fairly evenly distributed among the day's 

meals.

40 per cent of the energy intake came from fat. This was also 

the percentage of the energy intake from breakfast supplied by fat, 

whereas the corresponding percentages for lunch and dinner were 

46 and 47 per cent respectively.

er cent

— Energy 
ODini Protein 
ES3 Fat
I I Carbohydrate

Lunch Snacks Dinner Evening Consumption
meal between meals

Fig. 2 The 4-year-old group. Percentage distribution of energy

Breakfast

among different meals during the day and the percentage 

distribution of energy among protein, fat and carbohydrate 

by meal.
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About one-third of the energy and fat in the diet and more than 

half of the protein came from milk and milk products (Table 2). 

One-third of the iron intake came from meat, fish and eggs, and 

almost as much from cereal products and br.ead, which in Sweden 

is mostly baked from iron-enriched flour (5 mg iron/lOO g flour; 

since 1971, 6.5 mg iron/lOO g flour).

Table 2 The 4-year-old group. Percentage distribution of total

amount, energy and some nutrients among different food 

groups.

T otal 
am ount

Ener
gy

Pro
tein

-Fat Carbo
hydra
te

-Cal- Iron 
- cium

Vit.
A

Vit.
D

Thia
mine

-Ribo
flavin

Nia
cin

Vit.
C

Vege
tables

3 1 1 2 0 1 1 4 1 0 2 1 2 11

Fruit
and
berries

11 6 2 1 12 2 6 1 0 8 3 6 47

Potatoes 
and root 
vegetables

7 5 3 0 9 1 8 5 0 12 2 14 13

Milk and 
milk Pro
ducts

52 32 51 38 22 ;88 14 26 12 31 72 13 21

Meat, fish 
and eggs

9 17 28 30 2 3 32 41 19 26 16 43 2

C ereal 
and 
cereal 
products

7 17 13 5 32 3 31 3 12 20 4 17 (

Butter, oils 
margarine

, 2 11 0 26 0 0 0 23 56 0 0 0 0

Sugar and 
candy

9 11 1 1 22 2 5 0 0 1 2 3 6
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Composition of breakfast. According to recall, the most common

breakfast consisted of milk or chocolate milk plus sandwiches or 

buns. 5 per cent of the children ate no breakfast whatever.

General food habits. The overall pattern of consumption of different

foods and dishes, as obtained in the 'food habit history', is shown

in Figure 3. 
Per cent

Vegetables Fruits Potatoes Milk Meat Cereals Fats Sugar 
Berries Cheese Fish Candy

Eggs

E3 Never

Once-twice/month

rrm Once/week

□ More than once/week 

fc-AIÆl Every day 

ra More than once/day

Fig. 3 The 4-year-old group.

The figure shows that 35 per cent of the children ate vegetables 

daily, 96 per cent consumed berries or fruit daily, 70 per cent 

ate potatoes and 96 per cent ate meat, fish or eggs daily. All 

the children consumed bread and butter or margarine and drank 

milk daily. 60 per cent consumed sweets or other products

containing sugar more than once a day. 15



The 8-year-old group

The nutrient content of the diet was about the same in the three 

areas, and, in relation to recommendations, the pattern was 

largely the same as for the 4-year-olds (Fig. 1). In all areas, 

the average fat content of the diet was 42 per cent of the energy 

intake. The amount of vitamin D supplied by the diet in the three 

areas was 23-59 per cent of the recommended amount. The 

distribution of energy and nutrient intake among the day's meals 

and among different food groups was largely the same as for 

the 4-year-old group (I).

The distribution of energy intake among the day "s meals was 

the same for the children in the different areas (I).

The energy supplied by protein was rather evenly distributed 

among the day's meals and was the same in the three areas.

13 per cent of the total daily energy intake came from protein (I).

The distribution of energy and nutrients among different food 

groups in all areas was about the same as for the 4-year-old 

group (Table 2).

Composition of breakfast. In the three areas, 5-9 per cent ate no 

breakfast. The most common breakfast consisted of hot chocolate 

or tea, sandwiches and/or buns (I).

School lunches. In all areas, the nutrient content per 1000 kcal 

of the school lunches consumed generally complied with the 

recommendations (22) except that there was a high fat content 

and a somewhat low content of iron (I).
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General food habits. Only 16 per cent of the children ate vegetables

daily. Fruit or berries were consumed daily by 96 per cent, and 

potatoes by 74 per cent. Nearly all daily consumed milk and milk 

products, bread, butter or margarine and some item from the 

group meat, fish and eggs. Sweets or other products containing 

sugar were consumed more than once daily by about 60 per cent.

There were differences between the areas with respect to the 

frequency of consumption of individual foods and dishes. The 

urban children more often ate vegetables, fruit, fish, blood 

pudding and liver. Children in the rural areas, on the other 

hand, had a more frequent consumption of berries, potatoes, 

porridge, gruel and traditional cereal dishes (I).

The 13-year-old group

The average contents of fat, iron and vitamin D did not comply 

with recommendations. In all three areas, the fat content in 

the children's diets exceeded the recommended intake. For girls, 

the average iron intake was 64-81 per cent of that recommended, 

lowest in Umeå, highest in the mountain foreland. For children 

in all three areas, the average dietary supply of vitamin D was 

below that recommended. Other nutrients met or exceeded the 

recommendations (I).

The distribution of energy among the day's meals and among 

protein, fat and carbohydrate was generally the same in all 

areas and was similar to that for the other age groups studied (I). 

This was also true of the percentage distribution of energy and 

nutrients among different food groups (I).
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The supply of protein was fairly evenly distributed among the 

meals of the day. In all areas, 13 per cent of the total energy 

content of the diet came from protein. There were no differences 

between the areas.

In all areas, the average fat content of the diet was 42 per cent 

of the energy intake.

Composition of breakfast. According to recall, 4-5 per cent of 

the children in all areas ate no breakfast. No hot prepared breakfast 

were consumed in Umeå, but in the inland area and the mountain 

foreland, 8 and 12 per cent respectively consumed such a breakfast. 

The most common breakfast consisted of tea or milk and sandwiches 

and/or buns (I).

School lunches. The school meals were of the same type in all 

areas (I). The nutrient content per 1000 kcal generally met the 

recommendation, except for a high fat and somewhat low iron 

content (22).

General food habits. The overall pattern of consumption, according 

to the 'food habit history*, was the same in all areas, if consumption 

is classified according to food groups. The pattern of consumption 

frequency was about the same as for the 8-year-olds.

There were significant differences between the areas in the 

frequency of consumption of individual foods and dishes of about 

the same type as in the 8-year-old group (I). Children in the city 

of Umeå more often consumed fruit between meals, whereas the 

rural children's between-meal consumption more often was of 

sweet baked goods, soft drinks and juice (I).

18



Relation of nutrient content to energy intake for the 4 - , 8- and 13-

year-old groups.

The mean contents of protein, calcium, iron, thiamine, and 

niacin in the diets of children of different ages and sexes were clearly 

correlated to the energy content. The protein and calcium contents 

varied between 32-35 g and 600-700 mg per 1000 kcal respectively. 

The iron in the diet varied between 5. 8 - 6. 3 mg per 1000 kcal.

The medical and anthropometrical investigation

The children's general health and nutritional status was good, and 

this was also reflected in the serum albumin levels (III). No nutritional 

deficiency states were discovered.

In all age groups there was a fairly high frequency of subclinical 

upper respiratory infections, reflected in elevated ESR's. 3 8 per 

cent of the 4-year-olds had an ESR over 20 mm. For the 8- and 

13-year-olds, the corresponding figures in the three areas varied 

between 12-21 per cent and 18-21 per cent respectively (III). The 

girls in all age groups had higher mean and median skinfold thicknesses 

than the boys. The skinfold measurements of the urban children were 

significantly greater than those of the children in the mountain foreland, 

except for the triceps skinfold measurement of 13-year-olds. In the 

city of Umeå, 8- and 13-year-olds were also somewhat taller 

(p<0. 01 and p<0. 05 respectively), on an average, than the children 

in the mountain foreland.

The haematohogical investigation

In the 1-year-old group, one boy and in the 13-year-old group, 

two girls proved to have iron-deficiency anaemia (IV). The
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prevalence of iron-deficiency anaemia in the 4-, 8- and 13-year- 

old children taken together was 0. 1 per cent. Among the 13-year- 

old girls it was 0. 6 per cent. No other haematological diseases 

were diagnosed. The children in the city of Umeå had lower mean 

Hb and/or PCV values than the children in the mountain foreland. 

The average intake of iron increased from coast to inland to 

mountain foreland in all age groups studied. However, there 

was no close parallel between average iron intake and the Hb 

values in the different areas.

A special, more detailed haematological investigation, including 

bone marrow studies, was conducted on the children who had low 

Hb and/or PCV values (the mean - 2 S. D. ) in the field study. This 

investigation included 30 children, and of these, only the three 

mentioned above proved to have iron-deficiency anaemia. The 

other 27 all had stainable iron in their bone marrows. In this 

group of children there was a higher incidence of recent or 

subclinical infections: 48 per cent of the 27 had an ESR above 

20 mm, compared with 20 per cent in the total material.

Oral health studies

The odontological examination showed that in the 4-year-old 

group 14 per cent had more than 10 decayed teeth. Only 17 per 

cent were entirely free of caries, and only 3 per cent had 

healthy gingivae. In the 8-year-old group, the corresponding 

figures were 0. 4 per cent and 0. 7 per cent respectively, and 

in the 13-year-old group, 0 per cent and 2 per cent respectively.
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Only in the 13-year-old group were significant sex differences 

noted in the caries indices (DMFT). This index was higher (p<0. 001) 

in girls than in boys, as was also the number of erupted permanent 

teeth (p <0.001). In the 13-year-old group, boys, on the other hand, 

had significantly higher gingival index than girls (p< 0. 01). The 

plaque index was significantly higher for boys in both the 8- (p<0. 05) 

and 13-year-old groups (p < 0. 001). The frequency of tooth brushing 

was lower for boys than for girls (V).

There were significant differences between the three areas in 

the caries indices and the plaque and gingival indices, with the 

lowest values in the city of Umeå. There were also clear differences 

between the areas with respect to the frequency of tooth brushing, 

with the highest frequency in the city of Umeå (V).

Relationship between general and oral health, food habits and

socio-economic conditions

Multiple regression analyses showed that there were correlations 

between general and oral health, food consumption frequency and 

socio-economic conditions. It should be observed that, as the 

material was relatively large, a slight influence of one variable 

on another may cause statistical differences. The results of the 

analyses are given in diagrams (VI). The diagram for the 4-year- 

olds (Fig. 4) shows that the total frequency of consumption of 

sweets was positively correlated to the caries index (deft) and 

plaque indices. Socio-economic conditions influenced the frequency 

of consumption of different foods, e. g. a higher educational level 

of the parents decreased the children's consumption of sweets, 

and increased the consumption of vegetables.
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MEDICAL
VARIABLES

FOOD VARIABLES SOCIO -ECONON 
VARIABLES

Total frequency of 
consumption

Vegetables ♦

Sausage

Porridge

Sweets

Fruit

ODONTOLOGICAL
VARIABLES

Frequency of 
between - meal 
eating

Plaque index

Sweets

Gingival index

Buns and 
cakes

Mother's
education

Father's 
education

Income per 
capita

Fig. 4 Results of the multiple regression analysis. The 4-year-

old group. City of Umeå. The relationship between medical, 

odontological, food frequency consumpt on and socio-economic 

variables. The light and shaded arrows denote significant 

effects at the 1 per cent and 0. 1 per cent levels respectively.

A minus sign preceding an arrow denotes a negative effect 

and a plus sign a positive effect on the regressand by an 

increase of the regressor.
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Children of parents with a higher level of education had, on an 

average, lower deft values and lower gingival indices.

For 8- and 13-year-olds in the city of Umeå, as well as in 

the two rural areas taken together, both medical and odontological 

variables were affected by socio-economic conditions and diet. 

Frequent consumption of porridge, for example, and of buns 

and cakes between meals, negatively influenced the Hb and PCV 

values and the body weight respectively. Frequent consumption 

of sweets and of buns and cakes increased the caries indices 

(Gerdin's index, DMFT) and body weight.

For both 8- and 13-year-olds, a greater number of erupted 

permanent teeth and higher body weight and/or height increased 

the DMFT values. For the 8-year-olds, frequent tooth brushing 

decreased the plaque index, and for the 1 3-year-olds, frequent 

tooth brushing gave both a lower plaque index and a lower 

gingival index. The caries indices were not correlated to the 

frequency of tooth brushing.

Concerning socio-economic conditions, higher educational 

levels of the parents decreased the caries indices, except for 

the 8-year-olds in the rural areas.
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GENERAL DISCUSSION

Since the child material in the present study was large, was 

selected at random in the city of Umeå, and, in the rural areas, 

included the total child copulati on in the age groups studied, the 

results can be regarded as representative for the children in 

this part of Sweden.

In the food consumption survey the nutrient content of the 

children's diet and their food habits were determined by a 24- 

hour recall and a food habit history respectively. The methodological 

study of the recall technique showed that 8- and 13-year-olds were 

able to give än acceptable picture of their consumption of a 

school meal on a group basis (II). It can be assumed that individual 

errors in the estimation of food consumption will be levelled out 

on a group basis. Other meals during the day would have been 

impossible to study without the risk of interfering with the usual 

daily food habits. There does not seem to be any reason to believe 

that such information would be less accurate for the other meals 

during the 24-hour period studied. A supplementary interview 

with the mother is necessary in all dietary interviews with 

children below 12-14 years of age, especially for information 

about food preparation. These findings are supported by the 

findings of Beal (2). If the recall for the past 24 hours is 

supplied by both the mother and the child and the material 

is large, as in the food consumption survey (I), the method 

will be sufficiently accurate for determining the nutrient 

value of the diet consumed on a group basis. Otherwise the
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weighing method is the only one which gives accurate quantitative 

information. This has recently been pointed out by Flores (10) 

in a review of dietary surveys from both non-industrialized and 

highly-developed industrial countries.

The food habit history, on the other hand, was suitable for 

determining the frequency of consumption of different foods, 

which was intended to reflect the childrens 'food habits on an 

individual basis.

The total energy intake of the 4-year-olds was about the same 

as that reported in British studies by Bransby (4) and Widdowson 

(26), but higher than the intake reported in the Health Departments 

Survey (19) and in earlier studies from the USA (1). In comparison 

with later studies from the USA, the difference in energy intake is 

small (7). For the 8- and 13-year-olds, the energy intake was 

about the same as in other comparable studies (6, 24, 26). However, 

with respect to energy intake per kg body weight, there were 

differences, probably reflecting variations in growth and physical 

activity, In spite of having a higher average energy intake, the 

children in the mountain foreland had lesser skinfold thickn.esses 

than the children in the city of Umeå (III). These regional differences 

presumably reflect the effect of greater physical activity on the 

part of the rural children.

Both means and S. D. for height and weight were similar to 

recent comparable anthropometrical data on children in the city 

of Stockholm (14). The skinfold thicknesses, however, were higher 

in the Stockholm children than in the children in Västerbotten5
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even higher if compared with the measurements for the 

rural children alone, especially the children in the mountain 

foreland (III). This may support the above statement concerning 

the effect of physical activity.

The high fat content of the diet was about the same as that 

observed in many other food consumption studies of children 

in Western Europe and the USA (1, 5, 8, 12, 13, 15, 21,24,25).

It is interesting to note that in the present study about one-third 

of the fat content was derived from whole milk and milk products, 

and one-third from butter and margarine (I). It is evident from 

this study that milk plays a central role in the diet of Swedish 

children, which also results in a high protein intake. A corresponding 

high intake of protein has been reported in other nutritional studies 

of infants and children (5, 7, 8). The protein content of the diet 

is probably unnecessarily high (I).

Iron intake from the diet was satisfactory in relation to 

recommendations, except for the 13-year-old group. In this 

age group two cases of iron-deficiency anaemia were found, 

both in girls. The direct cause, however, was not dietary, but 

excessive loss of iron in menstruation (IV). These cases 

illustrate that girls with profuse menstrual bleeding run a risk 

of developing iron-deficiency anaemia if the diet does not 

contain sufficient iron (IV). The diet that the investigated children 

consumed had about the same iron content as the average diet in 

Sweden (27). A high consumption of bread baked from iron-enriched 

flour may be one of the reasons for the favourable iron intake of 

the children in the present study, which was reflected in a low 

incidence of iron-deficiency anaemia in all age groups (IV).
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On the other hand there is reason to believe that recent or

subclinical upper respiratory infections caused depressed 

haemoglobin values (IV).

Concerning the low vitamin D content of the diet in relation 

to the recommendation of the Food and Nutrition Board (11), 

other investigations of the vitamin D content of the Swedish 

diet have shown the same results (12). It is, however, impossible 

to know whether the recommendation actually was met through 

the addition of the effect of sunlight and/or the fact that 65 per cent 

of the 4-year-olds and 15-16 per cent of the 8-, and 13-year-olds 

also received vitamin D supplements. The supply was probably 

satisfactory because no rickets or post rachitic states were found.

It is hardly possible to meet the current and proposed recommended 

intake by diet alone, since there are few good dietary sources of 

vitamin D. An expert group appointed by FAO/WHO (9), has 

proposed that the recommended dietary intake of vitamin D be 

reduced to 2. 5 yug for children 7 years of age or older, but that 

10 ^ig be retained as the recommended intake for younger children.

There was a tendency for more complete breakfast to be eaten 

in the rural areas in comparison with the city of Umeå, perhaps 

because of the persistence of more traditional food habits in the 

rural areas.

The school meals, which were of the same type in all areas, 

generally met the Swedish recommended dietary allowances (22) 

for all nutrients, except for fat and iron content. The fat content 

was as high as in other meals during the day, and the iron content 

was about the same as in the present average Swedish diet (12, 27).
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Carbohydrate-rich between-meal consumption, mainly of 

sweets and buns and cakes was very common. This consumption 

was insignificant from the standpoint of nutrient intake. However, 

higher frequencies of consumption of sweets, buns and cakes 

between meals were correlated to higher caries indices (VI). 

Therefore it must be of utmost importance to decrease such 

between-meal consumption.

The somewhat one-sided consumption of milk and cereal products 

that was found, especially in the two rural areas, is partly similar 

to the diet described by Odin in his investigation of the same area 

in 1929-31 (20). He stated that there were three different types 

of diets in the county, with different types of transitions from 

one area to another. In the coastal area, the adult population 

consumed a lacto-cereal diet. Cereal products, milk, barley 

gruel and porridge, potatoes, crispbread and herring formed 

the common diet. Herring was the basis of the standard breakfast. 

Farther inland the predominant diet consisted of pork, meat,

* palt* and bread. In the mountain areas, the diet also included 

fish, due to the abundance of fish in the mountain lakes. In the 

towns there was a third type of diet, which was more varied, 

but which had a lacto-cereal base. Among school children, the 

lacto-cereal diet predominated in all areas and usually included 

local cereal dishes such as ’ palt' , thinbread in milk or in hot 

broth, and wheat meal and water cooked in milk. The adult diet 

in the different areas naturally also influenced what was served 

to the children. In all parts of the county, the diet at that time 

rarely contained fruit or vegetables. A diet richer in vitamin C
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was consumed by only 20. 5 per cent of the children.

The type of diet that children consumed today, 40 years after 

Odin's investigation, shows clear changes in composition, but 

a diet rich in milk and cereal products is still present, mainly 

in the rural areas. The consumption of fruit has increased, 

but the frequency of fruit consumption is higher in the city of 

Umeå and in the mountain foreland, with its larger villages, 

than in the inland area, which is almost completely rural. 

Berries and potatoes are consumed more often in the inland 

area and in the mountain foreland compared with the city of 

Umeå, probably due to the fact that there is easier access to 

these foods in these areas. Common to all areas is the fact 

that vegetables are fairly rare in the diet. This appears from 

both the food habit history and the 24-hour recall.

The regional differences which were found in socio-economic 

conditions, in the food frequency consumption pattern and in 

oral hygiene certainly contribute to the explanation of the 

differences in caries, plaque and gingival indices between 

the areas, with the lowest values among the urban children.

In this study, multiple regression analysis (VI) showed that 

better socio-economic conditions, often including a higher 

educational level, had a direct effect on the frequency of 

consumption of different foods. It is of interest that for the 

13-year-olds in the city of Umeå, better socio-economic 

conditions were positively correlated to the consumption 

of vegetables, berries and fish and negatively correlated 

to the consumption of, for example, sweets, buns and cakes.
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These findings are very similar to those of Biörck et al. (3) 

in their study of families in two towns in the southern and 

western parts of Sweden in the 1950's. In that study, the 

findings were related to the families ' social class instead 

of the educational level.

Better socio-economic conditions were negatively correlated 

to the frequency of consumption of sweets and buns and cakes, 

consumption which negatively affected the caries indices. This 

is in accordance with Koch and Martinsson (16), who showed 

that the caries status of groups of 14-year-olds was correlated 

to several social factors, especially the parent's educational 

level and the family's social class. In the present study (VI) 

it has been shown that both food and socio-economic factors 

exerted an influence on medical and odontological health status, 

and that neither type of factor predominated (VI).

The effects of frequent consumption of other foods on medical 

and odontological status are more difficult to explain. It is 

possible that frequent one-sided consumption of lacto-cereal 

dishes will result in statistically somewhat lower Hb and PCV 

values as found in the 13-year-old group.

This investigation clearly shows that food habits are established 

at an early age. The fact that both the pattern of food consumption 

and the nutrient content of the diets were so similar in all age 

groups and in all areas suggests that this is the case. This study 

also shows that food habits have changed during the past 40 years. 

Positive changes include the present more frequent consumption 

of fruits and vegetables, and the consumption of bread baked from 

iron-enriched flour. A negative change is the trend toward the 

inclusion of more fat and sugar products in the children's diet today.
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Food habits were found to be influenced by the family's socio

economic conditions, and both food habits and socio-economic 

conditions had a decisive influence on general and oral health.

SUMMARY

Groups of 8-, and 13-year-old children were able to provide 

an acceptable picture of their consumption of a single meal in 

a dietary recall covering the past 24 hours. There was relatively 

good agreement on a group basis between what the children reported 

in the recall and their actual consumption as checked by the double

portion technique.

In all age groups studied the children consumed a diet which, 

in relation to recommendations, was rich in fat and protein, and 

which had a relatively low iron content for the 13-year-olds, and 

a low vitamin D content for all age groups. Frequent carbohydrate- 

rich between-meal consumption was common, especially in the 

rural areas. Breakfasts were often incomplete from the standpoint 

of nutrient intake, whereas the school meals met the recommendations 

for Swedish children, with the exception of fat and iron content.

The frequency of consumption of different foods and dishes 

showed regional differences, with more traditional food habits 

in the rural areas, in contrast to somewhat more varied food 

habits among the urban children.

The general health of the children was good. Subclinical upper 

respiratory infections were common. Differences in anthropometrical 

data were found between the sexes and between the areas, with 

higher skinfold thicknesses in girls and, in part, in urban children.

The regional differences may be due to differences in physical activity.
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The prevalence of iron-deficiency anaemia among 4-, 8- 

1 3-year-olds children taken together was 0. 1 per cent. Among 

the 13-year-old girls it was 0. 6 per cent. Among the children 

with Hb and/or PCV values ^ the mean - 2 S. D. , there was 

a higher incidence of subclinical infections than in the material 

as a whole.

There was a high frequency of caries in all age groups. 

Only 17 per cent of the 4-year-olds, and 0. 4 and 0 per cent of 

the 8- and 13-year-olds respectively were caries-free, Caries 

plaque- and gingival indices were higher in the rural areas.

The frequency of tooth brushing was lower in the rural areas 

than in the city of Umeå.

In the analysis of the relationship between general and 

oral health, food habits and socio-economic conditions it was 

found that both socio-economic conditions and the frequency 

of consumption of different foods influenced general and oral 

health.

and
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