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Abstract

Objective: To examine educational differences among people who consume foods
containing fat in Finland and the Baltic countries.
Design: Data were collected from cross-sectional postal Finbalt Health Monitor
surveys that were carried out in 1998, 2000 and 2002.
Setting: Estonia, Finland, Latvia and Lithuania.
Subjects: For each survey, nationally representative random samples of adults aged
20–64 years were drawn from population registers (Estonia, n ¼ 3656; Finland,
n ¼ 9354, Latvia, n ¼ 6015; Lithuania, n ¼ 5944).
Results:Differences were revealed between the countries in the consumption of foods
that contain fat. Finnish people consumed butter on bread, high-fat milk, meat and
meat products, and vegetable oil for cooking less frequently than people in the Baltic
countries. Cheese was most popular in Finland. Educational differences in fat-related
food habits were examined by applying logistic regression analysis. A positive
association was found between level of education and consumption of vegetable oil
used in food preparation. Drinking high-fat milk was associated with low education in
all countries. People with higher education tended to consume cheese more often.
Educational patterns in the consumption of butter on bread and in the consumption
of meat and meat products differed between countries.
Conclusions: The consumption of foods containing fat was related to educational
levels in all four countries. The diet of better-educated people was closer to
recommendations for the consumption of saturated and unsaturated fats than the diet
of people with lower level of education. The educational gradient was more
consistent in Finland than in the Baltic countries. These existing educational
differences in sources of fat consumed should be taken into account in the
development of national cardiovascular disease prevention programmes.
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The Global Strategy on Diet, Physical Activity and Health,

adopted by the World Health Organization (WHO) in

2004, is an important global public health initiative aimed

at reducing the burden of non-communicable diseases1.

A diet rich in fat, particularly saturated fat, plays a role in

the development of a range of chronic diseases, especially

cardiovascular diseases (CVD)2. CVD mortality in Estonia,

Latvia and Lithuania is considerably higher than in Western

European countries3. In the Baltic countries rapid political

and economic changes have greatly influenced the health

situation. CVD mortality started to increase in 1988,

peaked in 1994 and then a decreasing trend in mortality

was established during 1995–1999. However, no signifi-

cant changes in CVD mortality have been observed since

20003. People in low socio-economic groups were the

most affected by economic instability during the transition

period in the 1990s. Studies undertaken in the Baltic

countries have shown higher CVD mortality and morbidity

in lower socio-economic groups4–7. In Finland CVD

mortality has decreased over recent decades, although the

socio-economic differences have remained8. Unfavour-

able dietary habits might explain some of these socio-

economic disparities9. People with higher socio-economic

status have healthier diets than those with lower socio-

economic status10–12.

Education, occupation and income are often used to

characterise socio-economic groups13. In transition

countries, income and occupation tend to change rapidly.

Education has some advantages because it is easy to

measure and undergoes only minor changes throughout

adult life. Therefore, education is frequently selected to be

the main measure of socio-economic status14,15.
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Previous studies have shown that the diet of people

with high education tends to be closer to national and

international dietary recommendations11,12,16. Several

systematic reviews of European studies have analysed

the differences across educational groups with respect to

the consumption of food items that contain fat (butter,

cheese, milk)17–19. The data show that the highly educated

have different sources of saturated fat compared with

people who have a lower level of education. Systematic

reviews are limited by the fact that analysed studies are

heterogeneous, because they use different definitions of

educational level as well as various dietary survey

methods and classifications of foods.

The Finbalt Health Monitor project provides a unique

opportunity to study sociodemographic variations in

the consumption of foods containing fat in Finland and

the Baltic countries, using data collected according to a

commonly agreed protocol and a standardised question-

naire. The specific questions addressed in the present

study were:

. Are there any differences in the consumption of foods

containing fat related to educational level in these

countries (Estonia, Finland, Latvia and Lithuania)?

. Is there variation between the countries in the

consumption of foods containing fat?

. Is the association between sources of fat and education

the same in all four countries?

Methods

The data utilised were collected in cross-sectional postal

Finbalt Health Monitor surveys carried out in 1998, 2000

and 2002 in Estonia, Finland, Latvia and Lithuania.

Nationally representative random samples were drawn

from the population registers. The sampling unit was the

individual in all surveys and no measures were taken

to substitute non-respondents. The methodology and

questionnaires have been standardised20. In all of the

countries, questionnaires were mailed in April–May and

one or two reminders were sent. The numbers of

respondents and response rates by country and study

year are presented in Table 1.

In Estonia, Finland and Lithuania, education was

measured as the total years of education by asking the

question: ‘How many years in total have you gone to

school or studied full-time in your life?’ The respondents

were categorised into three groups: persons with low (0–9

years), intermediate (10–13 years) or high (.13 years)

education. In Latvia, education was measured using four

educational levels (primary, secondary, vocational and

university). The respondents with primary education were

considered to have low education, those with secondary

and vocational to have intermediate education, and those

with university, high education.

In all countries the degree of urbanisation was based on

an administrative classification of the places of residence.

The respondents were grouped as living in cities, towns or

villages according to their place of residence (Table 1).

Information on the type of fat used in cooking was

elicited with the following question: ‘What kind of fat do

you mostly use for food preparation at home?’ This

variable was dichotomised as vegetable oil users and

others. In 2002, people who used liquid soft margarine

were considered to be users of vegetable oil in Finland.

This type of food was not commonly used earlier, and this

category did not exist in the questionnaires in the earlier

surveys. The respondents were also asked what kind of fat

they mostly used on bread. The variable was divided into

two categories: butter users and others. The group of

Table 1 Basic characteristics of the study material

Finland Estonia Latvia Lithuania

Year of the study
1998 3198 (70)* 1223 (68) 2087 (77) 1874 (62)
2000 3188 (70) 1230 (63) 2140 (80) 2190 (74)
2002 2968 (65) 1203 (67) 1788 (68) 1880 (64)
Total 9354 3656 6015 5944

Men
(n ¼ 4356)

Women
(n ¼ 4998)

Men
(n ¼ 1507)

Women
(n ¼ 2149)

Men
(n ¼ 2625)

Women
(n ¼ 3390)

Men
(n ¼ 2649)

Women
(n ¼ 3295)

Age distribution (%)
20–34 years 28 31 34 31 38 33 34 33
35–49 years 36 36 36 36 35 34 38 39
50–64 years 36 33 30 33 27 33 28 28

Education (%)
Low/9 years or less 26 19 17 12 24 16 15 11
Intermediate/10–13 years 41 37 57 52 58 59 55 48
High /14 years or more 33 44 26 36 18 25 30 41

Degree of urbanisation (%)
Cities 40 44 49 53 44 49 52 57
Towns 26 25 19 20 22 22 30 29
Villages 34 31 32 27 34 29 18 14

* Data are presented as n (response rate, %).
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‘butter users’ consisted of persons using butter, lard or

other fat of animal origin in the Baltic countries and those

using butter or a butter–vegetable oil mixture in Finland.

Milk drinkers were divided into those who drank high-fat

milk (3.9% fat content and more) and others. Consumption

of cheese and meat and meat products was rated

according to how often the respondents had consumed

these products during the last week. Possible responses

were: never, 1–2 days, 3–5 days and 6–7 days per week.

The respondents were categorised as daily users (6–7 per

week) and others.

Data were analysed using the statistical package SPSS

(version 12.0.1). Educational differences in fat-related

food habits were examined by applying logistic regression

analysis. All the models were applied separately for men

and women in each country. The odds of having a certain

fat-related food habit were calculated with adjustment for

age and place of residence. The overall effect was added

first, followed by education, age and finally place of

residence.

Results

The use of vegetable oil for cooking was more prevalent in

the Baltic countries than in Finland (Tables 2 and 3). Finns

preferred to use fats other than vegetable oil in food

preparation: butter or products containing mainly butter

(24% of men and 22% of women), low-fat spreads or soft

margarine (25% and 17%, respectively). In Lithuania 18%

of men and 8% of women reported using butter or lard for

cooking; corresponding figures in Latvia were 15% and 7%

and in Estonia 12% and 7%, respectively.

The use of butter on bread was most common among

Estonians. The lowest proportion of butter users was

found in Finland. Finns indicated most frequently that they

used low-fat spreads on bread (37% of men and 38% of

women). In Finland, the proportion of persons using no

fat on bread (14% in men and 19% in women) was larger

than in the Baltic countries (7–12%).

A remarkable difference in the consumption of high-fat

milk was found between Finland and the Baltic countries.

While half of the Lithuanian respondents reported

drinking high-fat milk, this was the case for only 2–6%

of the Finns. However, the proportion of daily consumers

of cheese was the largest in Finland (every fifth

respondent), but the smallest in Lithuania (4–5% of

respondents). Daily consumption of meat or meat

products was especially common in Estonia and least

prevalent in Finland (Tables 2 and 3).

Adjusted odds ratios (OR) for the likelihood of using

foods containing fat depending on educational level are

presented in Tables 4 and 5. The educational gradient in

the use of foods containing fat was especially obvious

among Finnish men (Table 4). Better-educated men

reported using vegetable oil for cooking more often than

those with low education. Using butter on bread, drinking

high-fat milk and eating meat or meat products daily were

more common among less-educated men. Daily con-

sumption of cheese was more prevalent among the better-

educated men in Finland.

In Estonia highly educated men were less likely to drink

high-fat milk and use butter on bread than men with a low

level of education. The consumption of meat and meat

products was more common among men with a higher

level of education.

In Latvia highly educated men reported using vegetable

oil for cooking and animal fat on bread more frequently, as

well as the daily consumption of cheese. Consumption of

high-fat milk was less prevalent among better-educated

men in Latvia.

An educational gradient was observed in Lithuanian

men in the use of vegetable oil for cooking and butter on

bread. The highly educated men were less likely to drink

high-fat milk daily than men with low education.

Women with a higher level of education used vegetable

oil for cooking more often than women with low

education in all four countries (Table 5). The prevalence

of high-fat milk consumption was inversely associated

with education among women in Finland, Latvia and

Estonia. Women with a higher level of education were less

likely to spread butter on bread than women with low

education in Finland and Estonia. In Latvia and Lithuania

Table 2 Prevalence of fat-related food habits in men by country,
all study years combined

Food habit Finland Estonia Latvia Lithuania

Using vegetable
oil for cooking

43 (41–44) 82 (80–84) 73 (71–74) 76 (75–78)

Using butter
on bread

23 (22–25) 54 (52–57) 28 (27–30) 42 (40–43)

Drinking high-
fat milk

6 (6–7) 33 (30–36) 37 (35–39) 50 (48–52)

Eating cheese
daily

20 (19–21) 12 (10–14) 10 (9–12) 5 (4–5)

Eating meat
or meat
products daily

21 (20–22) 31 (29–33) 26 (24–27) 26 (24–28)

Data are presented as % (95% confidence interval).

Table 3 Prevalence of fat-related food habits in women by
country, all study years combined

Food habit Finland Estonia Latvia Lithuania

Using vegetable
oil for cooking

49 (48–51) 89 (87–90) 87 (86–88) 89 (88–90)

Using butter
on bread

21 (20–22) 47 (45–49) 26 (25–28) 43 (41–44)

Drinking high-
fat milk

3 (2–3) 24 (22–27) 30 (28–32) 47 (45–49)

Eating cheese
daily

20 (19–22) 15 (13–16) 9 (8–10) 4 (4–5)

Eating meat
or meat
products daily

12 (11–12) 20 (18–22) 15 (13–16) 16 (15–17)

Data are presented as % (95% confidence interval).
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this association was the opposite. Daily consumption of

meat or meat products was less common among better-

educated Lithuanian women than among women with

lower education.

Discussion

According to our study, there are differences in the

consumption of foods containing fat between Estonia,

Finland, Latvia and Lithuania. Finnish people used butter

on bread, high-fat milk, meat and meat products, and

vegetable oil for cooking less frequently than people in the

Baltic countries. Cheese was consumed more frequently in

Finland.

This study provides evidence that consumption of foods

containing fat is related to educational level. A positive

association was found between the level of education and

use of vegetable oil for food preparation. Consumption

of high-fat milk was associated with low education in all of

the countries studied. Respondents with a higher level of

education tended to consume cheese more often.

Educational patterns in the use of butter on bread and

the consumption of meat differed between the countries.

Daily consumption of meat by men was associated with a

low level of education in Finland and with a high level of

education in Estonia.

The Finbalt Health Monitor project provides an

opportunity to compare social variation in food habits in

Finland and the Baltic countries. The surveys were carried

out over the same period of time following a commonly

agreed protocol21. Response rates were relatively high.

A standardised common questionnaire was used for data

collection. In each survey the questions regarding foods

containing fat were asked in the same way in every

Table 4 Adjusted odds ratios* for the likelihood of consuming foods containing fat by education level in men

Finland Estonia Latvia Lithuania

Food habit Educational level OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Using vegetable oil for cooking Low 1.00 1.00 1.00 1.00
Intermediate 1.75 (1.47–2.09) 1.41 (0.97–2.05) 1.21 (0.98–1.50) 1.35 (1.03–1.77)
High 2.91 (2.42–3.50) 1.42 (0.93–2.16) 1.74 (1.29–2.34) 1.79 (1.33–2.41)

Using butter on bread Low 1.00 1.00 1.00 1.00
Intermediate 0.69 (0.57–0.83) 0.89 (0.65–1.21) 1.06 (0.85–1.32) 1.31 (1.01–1.69)
High 0.67 (0.54–0.82) 0.59 (0.42–0.83) 1.41 (1.07–1.87) 1.81 (1.39–2.38)

Drinking high-fat milk Low 1.00 1.00 1.00 1.00
Intermediate 0.47 (0.34–0.64) 0.78 (0.51–1.20) 0.73 (0.59–0.91) 0.80 (0.61–1.04)
High 0.21 (0.13–0.33) 0.54 (0.33–0.89) 0.37 (0.27–0.51) 0.49 (0.37–0.65)

Eating cheese daily Low 1.00 1.00 1.00 1.00
Intermediate 1.37 (1.09–1.71) 1.64 (0.87–3.11) 1.35 (0.88–2.07) 1.46 (0.66–3.22)
High 1.33 (1.05–1.68) 1.94 (0.99–3.78) 2.49 (1.56–3.97) 2.02 (0.91–4.47)

Eating meat or meat products daily Low 1.00 1.00 1.00 1.00
Intermediate 0.90 (0.74–1.09) 1.46 (1.02–2.09) 1.16 (0.91–1.48) 1.25 (0.93–1.67)
High 0.80 (0.65–0.98) 1.60 (1.08–2.37) 1.17 (0.86–1.58) 1.21 (0.88–1.65)

OR – odds ratio; CI – confidence interval.
* Adjusted for age and place of residence.

Table 5 Adjusted odds ratios* for the likelihood of consuming foods containing fat by education level in women

Finland Estonia Latvia Lithuania

Food habit Educational level OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Using vegetable oil for cooking Low 1.00 1.00 1.00 1.00
Intermediate 1.34 (1.12–1.59) 1.58 (1.06–2.35) 1.62 (1.24–2.10) 1.57 (1.11–2.22)
High 2.61 (2.19–3.17) 1.84 (1.19–2.83) 1.48 (1.08–2.03) 1.83 (1.27–2.83)

Using butter on bread Low 1.00 1.00 1.00 1.00
Intermediate 0.80 (0.66–0.97) 0.79 (0.58–1.04) 1.28 (1.02–1.62) 1.16 (0.90–1.51)
High 0.84 (0.69–1.03) 0.58 (0.42–0.79) 1.63 (1.25–2.12) 1.93 (1.48–2.50)

Drinking high-fat milk Low 1.00 1.00 1.00 1.00
Intermediate 0.65 (0.41–1.03) 0.75 (0.49–1.15) 0.59 (0.47–0.74) 0.93 (0.70–1.22)
High 0.41 (0.24–0.69) 0.71 (0.45–1.12) 0.40 (0.30–0.52) 0.63 (0.47–0.83)

Eating cheese daily Low 1.00 1.00 1.00 1.00
Intermediate 1.23 (0.98–1.55) 1.04 (0.64–1.71) 1.32 (0.83–2.10) 1.26 (0.62–2.60)
High 1.31 (1.04–1.66) 1.39 (0.84–2.29) 2.48 (1.53–4.02) 1.61 (0.79–3.29)

Eating meat or meat products daily Low 1.00 1.00 1.00 1.00
Intermediate 1.14 (0.88–1.47) 1.15 (0.78–1.70) 1.13 (0.84–1.53) 0.71 (0.51–0.99)
High 0.89 (0.68–1.17) 1.19 (0.79–1.79) 0.89 (0.63–1.27) 0.59 (0.42–0.83)

OR – odds ratio; CI – confidence interval.
* Adjusted for age and place of residence.
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country. The country-specific categories of answers to

some of the questions were adapted to suit local

conditions. However, all alternatives could be classified

into the common categories based on the content of

saturated and unsaturated fatty acids (fat used for cooking

and on bread) or on the amount of fat in the food product

(milk). Information collected using the simple food-

frequency questionnaire does not allow the comparison of

food consumption by quantity. This method can be used

to classify persons according to their food habits20.

The findings of the National Findiet 2002 Study revealed

that meat dishes, sausages,milk and fat spreads contributed

most to dietary fat intake in the Finnish population22.

Vegetable fat spread was the most important source of

polyunsaturated fatty acids. Information about the main

sources of fat as well as saturated and unsaturated fatty

acids is limited in theBaltic countries. In our study theuseof

vegetable oil for cooking was lowest in Finland. However,

the use of other sources of unsaturated fats (low-fat spreads

and soft margarine) was common in Finland, unlike the

Baltic countries. The results of the Baltic Nutrition Survey

(1997) indicated frequent consumption of vegetable oil in

Estonia, Latvia and Lithuania23,24. Over the last decade, the

great increase in the availability of vegetable oil and

affordable prices have stimulated an increase in use in the

Baltic countries25. The WHO recommendations on healthy

nutrition emphasise the importance of an adequate intake

of vegetable oil to promote cardiovascular health2. Our

data showed that highly educated respondents used

vegetable oil more frequently than the less educated in all

countries. It should be noted that the same association was

also found to be true in the Baltic Nutrition Survey24.

Looking at the educational gradient associated with

spreading butter on bread, our data indicate differences

between the countries. In Estonia and Finland, the use of

animal fat on breadwasmore commonamong respondents

with low education, while in Latvia and Lithuania the

educational gradient was the opposite. That the use of

butter on bread was more common among the better

educated in Latvia and Lithuania might be related to the

effects of the economic transition period, when the price of

butter increased and was considerably higher than that of

margarine. A survey carried out in the Baltic countries

showed that people with lower education tended to choose

food according to price more often than more highly

educated people23. The opposite educational gradient in

Estonia could be explained by its closer relationship with

Finland, where the consumption of butter has decreased

considerably due to health promotion activities26,27.

According to a comparison of surveys from 10 European

countries, the consumption of butter is lower in the Nordic

countries among those with a university education.

However, evidence to suggest the opposite has been

found in Great Britain, Belgium and Poland18.

Dietary guidelines recommend replacing high-fat milk

with low-fat or skimmed milk. In our study, the differences

in consumption of high-fat milk between the Baltic

countries and Finland were especially large. High-fat milk

is traditionally perceived as a healthy food in the Baltic

countries. Higher educational achievement was associated

with lower consumption of high-fat milk in all countries.

A meta-analysis of data from surveys in nine European

countries did not find enough evidence to support the

inverse association between educational level and intake

of high-fat milk19. However, they did find a higher level of

consumption of skimmed milk among people belonging

to higher occupational levels.

The consumption of cheese is perceived socially as a

‘modern’ nutritional habit. In our study, cheese was

consumed more often in Finland than in the Baltic

countries. The likelihood of eating cheese daily was

directly associated with the level of education in Finland

and Latvia. Similar trends were found in Estonia and

Lithuania but they were not statistically significant and

could be explained by the low prevalence of daily cheese

consumption in these countries, especially in Lithuania.

In many European countries, cheese is more commonly

consumed by people with a high level of education than

by those with a low level of education18,19.

Daily consumption of meat and meat products was more

common in the Baltic countries than in Finland.

The frequent consumption of meat in the Baltic countries

could be partly explained as being a legacy from the former

SovietUnion,where ahigh intakeofproteinwas considered

necessary for good health. Almost half of the respondents to

the Baltic Nutrition Survey (1997) believed that meat was an

essential component for an everyday healthy diet24. The

relationship between daily consumption of meat and

educational level was inconsistent in the countries. Highly

educated Finnish men and Lithuanian women consumed

meat less often than those less educated, while the

educational gradient was the opposite in Estonian men.

A number of studies have demonstrated that people

with low and high level of education get their dietary fat

from different sources10,18,19. These differences might

have several explanations; people with a higher level of

education are more concerned about their health, they

have more knowledge about healthy nutrition and choose

healthier foods more easily than people with a lower level

of education28–30. Highly educated people tend to choose

modern foods, while those with a lower level of education

consume more traditional foods31. They adopt new food

habits faster than the less educated. Price is an important

factor influencing food choice. Shortage of money, which

is more common among people with a lower level of

education, can restrict the consumption of healthy

foods32,33. When buying food, people with a higher level

of education choose health over food price more

frequently than those with a lower level of education28,29.

In conclusion, we found that the consumption of foods

containing fat was related to educational level in all four

countries studied. The diet of people with a higher level of
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education was more in line with recommendations on the

consumption of foods containing saturated and unsatu-

rated fats than that of people with less education. The

educational gradient wasmore consistent in Finland than in

the Baltic countries. Existing educational differences in the

consumption of sources of fat should be considered in the

development of national CVD prevention programmes.
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