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Abstract

Background: Bread types with high contents of whole grains and rye are associated with beneficial health

effects. Consumer characteristics of different bread consumption patterns are however not well known.

Objective: To compare bread consumption patterns among Swedish adults in relation to selected socio-

demographic, geographic, and lifestyle-related factors. For selected consumer groups, the further aim is

to investigate the intake of whole grains and the context of bread consumption, that is, where and when it is

consumed.

Design: Secondary analysis was performed on bread consumption data from a national dietary survey

(n�1,435). Respondents were segmented into consumer groups according to the type and amount of bread

consumed. Multiple logistic regressions were performed to study how selected socio-demographic, geographic,

and lifestyle-related factors were associated with the consumer groups. Selected consumption groups were

compared in terms of whole-grain intake and consumption context. Consumption in different age groups was

analysed more in detail.

Results: One-third of the respondents consumed mainly white bread. Socio-demographic, geographic, and

healthy-lifestyle-related factors were associated with the bread type consumed. White bread consumption was

associated with younger age groups, less education, children in the family, eating less fruit and vegetables, and

more candy and snacks; the opposite was seen for mainly whole-grain bread consumers. Older age groups

more often reported eating dry crisp bread, whole-grain bread, and whole-grain rye bread with sourdough

whereas younger respondents reported eating bread outside the home, something that also mainly white

bread eaters did. Low consumers of bread also consumed less whole grain in total.

Conclusions: Traditional bread consumption structures were observed, as was a transition among young

consumers who more often consumed fast food bread and bread outside the home, as well as less rye and

whole-grain bread. Target groups for communication strategies and product development of more sensorily

attractive rye or whole-grain-rich bread should be younger age groups (18�30 years), families with children,

and groups with lower educational levels.
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B
read is the primary source of carbohydrates in most

parts of Europe (1) and has also been an impor-

tant source of whole grain in the Scandinavian

countries (2). From a health perspective, it is important to

differentiate between different types of bread because the

content can vary widely, from whole-grain rye bread with

whole kernels and sourdough to white wheat bread with

sifted flour, that is, not whole grain. However, according

to a review by Frølich, Åman and Tetens (3) most of the

wheat and rye consumed in Scandinavia today is in the

form of sifted flour. From a public health perspective, in

Sweden, as well as in other countries, there is a need to

increase the consumption of whole grain (2, 4), especially

among young adults (5, 6). Whole-grain intake is related to

several health benefits such as a reduced risk of coronary

heart disease, insulin resistance and type 2 diabetes,

undesired weight gain, and colorectal cancer (7�9).

In Sweden, the National Food Agency has suggested

five specific dietary recommendations for healthy eating,

one of which is to choose primarily whole-grain products
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when eating cereal food (10). Here whole grain is defined

as the whole-grain kernel (endosperm, germ, and bran);

the kernel may be ground, crushed or similar but the

components should be included in their original pro-

portion for respective grain (10). Grains refer to wheat,

including spelt, rye, oats, barley, maize, rice, millet,

sorghum, and other sorghum varieties. From the pers-

pective of carbohydrate quality, it is also important to

differentiate between types of cereal included in the bread.

Both endosperm and whole-grain rye, for example, have

shown insulin-saving effects compared to wheat (11, 12)

and have also been shown to be more satiating (13, 14).

There has been much debate in Swedish media since the

early 2000s regarding health benefits related to a lowered

consumption of carbohydrates (15). Gunnarsson and

Elam (16) discuss how the ‘low-carb-high-fat’ movement

achieved a level of public credence and credibility while

continuing to lack an established scientific basis for its

dietary advice. It is not clear whether this may have

affected the consumption of bread, but a longitudinal

intervention program in the north of Sweden shows a trend

break involving decreased reported intake of carbohy-

drates and an increased intake of fat beginning in 2004

(17). However, in the most recent Swedish national dietary

survey Riksmaten 2010�11, 98% reported eating bread (5).

The total consumption was 75 g/day (SD 41) for women

and 102 g/day (SD 55) for men and does not seem to have

changed compared with earlier national dietary studies

(from 1989 to 1997�98). In the national dietary survey

from 1997�98, all participants reported that they had

eaten bread, and the most commonly reported bread was

classified as ‘white bread’ (18). In Riksmaten 2010�11,

however, ‘medium coarse bread’ with 5�9% dietary fibre

was the most commonly reported (5).

The Swedish National Food Agency has only pre-

sented overall results on bread consumption from the

dietary survey Riksmaten 2010�11 which includes mean

total intake of bread types classified as: dry crisp bread,

9 g/day (SD 12); white wheat bread, 24 g (SD 31); sifted

rye bread, 7 g (SD 20); medium coarse bread with 5�9%

fibre, 44 g (SD 39); and extra coarse bread, 3 g (SD 12).

Bread contributed with on average 11% of the total

energy intake and 51% of the whole-grain intake. Total

intake for sex and age groups was also reported. This

differed significantly between age groups of men but

not women. The youngest (18�30 years) and oldest

(65�80 years) age groups reported significantly less

bread (90 and 93 g/day, respectively) compared to the

age groups 30�44 years (112 g/day) and 45�64 years

(106 g/day) (5).

Secondary analysis of dietary survey data provides

a more in-depth understanding of both the consump-

tion and consumer patterns for a specific food group.

This is important information for forming strategies to

favour the intake of bread rich in whole grain or rye � for

example, in the targeting of both dietetic communication

and product development. The analysis can be used to

describe the characteristics of different consumer groups

based on the type of bread reported, for example, in

relation to socio-demographic, geographic, and life-style

related factors. It also provides a more detailed picture of

the eating context, where and when the food is consumed,

and the significance of bread in the diet as a whole-grain

source. To our knowledge, studies regarding consumers

of different types of bread, the total intake, and the con-

text of bread consumption have not previously been

performed in a national representative setting in Sweden.

Studies from Finland, however, have shown that a higher

intake of rye bread was associated with lower occu-

pational social class (19). Both white and rye bread

consumption were associated with a lower educational

level. Neither white nor rye bread was associated with a

healthier lifestyle, but white bread was associated with

an unhealthier lifestyle (20). In Australia, white bread

has been shown to be eaten more often by consumers

with less education, but also by younger consumers,

and consumers with children (21). Cultural differences

have also been related to cereal intake, as it was shown

that among the Scandinavian countries in the 1990s, rye

contributed most to the whole-grain intake in Denmark �
about 70%; in Sweden � about 50%; and in Norway �
about 20% (2). According to statistics from the Swedish

Board of Agriculture on the total supply of foods to

individual households and catering, the consumption of

flour decreased from 20 to 10 kg per person between the

years 1960 and 2012. Instead the intake of industrially

produced bread increased from 31 to 50 kg per person

and year but the intake of dry crisp bread decreased from

7 to 3 kg (22). There has traditionally been local varia-

tion in Swedish bread culture, something that was still

evident in the 1990s when more dry crisp bread was

consumed in the north compared to the south (23). The

world is becoming increasingly globalised and we receive

culinary influences from different parts of the world.

This may affect our eating pattern in relation to bread,

which might also have consequences from a nutritional

perspective.

The aim of this study is to compare bread consump-

tion patterns among Swedish adults in relation to selected

socio-demographic, geographic, and lifestyle-related fac-

tors. For selected consumer groups, the further aim is

to investigate the intake of whole-grain and rye bread

and the context of bread consumption, that is, where and

when bread is consumed.

Material and method

In a national dietary survey, Riksmaten 2010�11, dietary

data from Swedish adults (18�80 years) was collected (5).

In the present study secondary analyses were performed

to provide more detailed insight into the consumption of
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bread. The dietary survey consisted of a 4-day estimated

food diary and a questionnaire with about 50 separate

questions. The food record was computer-based and

self-administrated. Bread was registered in pieces or slices

by respondents in an online database. The database (24)

had a selection of 1,900 food items, including 62 different

bread types representing breads available on the Swedish

market, with nutritional values including whole-grain con-

tent specified. Place of consumption was also reported � for

example, at home, in a restaurant, etc. Separate questions

relevant to the present study were: number of children B18

years in the household, physical activity level, educational

level, country of birth, and some specific food frequency

questions (FFQ). Information on geographical region,

sex, and age was obtained from the population database

with the objective of including a representative national

sample. For participants who did not have access to the

Internet or did not want to report their intake online,

it was possible to report dietary intake by telephone.

The study was approved by the Central Ethical Review

Board in Uppsala, Sweden (Ref. 2010/060).

The present analysis includes 1,435 respondents (re-

sponse rate: 36%). The main sample of the survey included

4,000 adults selected from the population registry. The

population was stratified by sex, age group (18�30, 31�44,

45�64, and 65�80), and region. From each stratum, a

random sample was drawn four times over the data

collection period (May 2010�June 2011). Statistics Sweden

carried out the sample selection and contacted par-

ticipants, by telephone, postal invitation letters and

reminders. The most commonly reported reasons for

not participating were lack of interest and lack of time.

About one-fifth of the invited sample could not be reached

by telephone.

Classification of breads and consumers

To study differences between those with lower and higher

total consumption of bread, respondents were stratified

by median total intake in dry weight (69 g). In the clas-

sification, dry weight of all bread types was used to adjust

for the lower water content in dry crisp bread, and intake

was adjusted for total energy intake (per 10 MJ).

Segmentation of respondents into bread type groups

was based on relative intake of four bread categories

defined by the present research group. These categories

were somewhat different from the bread categories used

in the Riksmaten report (5) to enable a classification of

the respondents. One was dry crisp bread, a traditional

bread type in the Nordic countries that is often made

from whole-grain flour, especially rye. The other three

were based on the total content of whole grain. Bread

with whole grain was classified into two groups due to the

range of bread, including only a low content of whole

grain on the Swedish market.

1. Dry crisp bread: Traditional Swedish bread with low

water content often made from whole-grain rye and

sometimes sifted flour.

2. White bread: With no whole grain, for example,

white wheat roll, baguette, and sifted rye bread such

as traditional Swedish wheat-rye loaf.

3. Bread with B25% whole grain: Medium coarse

bread types including whole grain butB25%, for

example, loafs, rolls.

4. Whole-grain bread ]25% whole grain (whole-grain

bread): Coarser bread also including, for example,

pumpernickel bread types with whole kernels.

The respondents were classified into main consumers

of the respective bread types by using the proportional

reported intake relative to the total amount of bread

reported by each respondent. The theoretical value of

this variable was thus 0�1. A respondent may for example

have reported on average 120 g bread per day with a

proportion of 0.67 white bread, 0.08 bread with B25%

whole grain, 0.16 whole-grain bread, and 0.08 dry crisp

bread. This respondent would be classified as awhite bread

consumer. The respondent was classified into the bread

category that he or she had reported relatively most of.

Since respondents consuming mainly dry crisp bread

and bread with B25% whole grain were few, all respon-

dents in the fourth quartile of relative intake were included

to ensure that the groups were large enough for analysis

(resulting in a small overlap of respondents). In the

classification for white bread and whole-grain bread

consumers (which mainly are compared) the groups are

non-overlapping. Non-bread consumers (n�26) and ties

(n�23) were excluded here.

For further insight into the different consumption

patterns between sex and age groups (18�30 years, 31�44

years, 45�64 years, and 65�80 years) a more detailed classi-

fication with 23 groups of bread was used. The percentage

of respondents who reported eating a bread type was cal-

culated for each group and these were compiled in a two-

way contingency table. Because of the special interest in

rye in the present study, the amount of sifted rye bread

reported was also calculated for respondents with and

without children (B18 years) living at home.

Socio-demographic, geographical, and healthy-lifestyle-

related consumer characteristics

Indicators of socio-demography used to compare the

consumer groups were sex, age groups, having chil-

dren B18 years living at home, number of years in school

(B9 years, 10�13 years, or ]14 years), and country

of birth (Sweden, other Nordic country, other parts of

Europe, or countries outside Europe). Living in the south

(Götaland), middle (Svealand), or north (Norrland) of

Sweden was used to represent geographical differences.

Factors representing a healthier lifestyle were self-reported
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physical leisure-time activity level (sedentary; moderate,

1�2 times per week; or 3 or more times per week), fruit

and vegetable intake (below/above median reported by

FFQ questions), and candy and snack intake (above/below

median for candy and chocolate, cakes, crisps, and soda

intake reported by the FFQ).

Intake of whole grain and consumption context

Low versus high consumers of bread in total and the

most different consumer groups regarding intake of whole-

grain bread, white bread versus whole-grain bread con-

sumers, were further compared regarding total intake of

whole grain. These groups were also compared regard-

ing consumption context, that is, reported total intake of

bread at different locations (home, restaurant/on the run).

Whole-grain intake from bread was also calculated for

different age groups and percentage of respondents in

age/sex groups reporting bread at different locations and

for different type of meals were also analysed.

Statistical analysis

To study the association between the consumption groups

and selected socio-demographic, geographical, and life-

style-related factors, five multiple logistic regression

models were calculated (25). Binary dependent variables

for type of bread were ‘1’ for primarily consuming this

bread, 0’ for not, and for total consumption; ‘1’ for higher

consumers of total bread, and ‘0’ for lower consumers

of total bread. The associations are presented in odds

ratios (OR) with 95% confidence intervals (95% CI).

The Hosmer and Lemeshow goodness-of-fit test (26)

confirmed the appropriateness of the models.

Independent sample t-tests were used for compar-

ing total intake of whole grain among low versus high

bread consumers, whereas main consumers of white

bread versus main consumers of whole-grain bread and

intake of bread at different locations were compared

using a Mann�Whitney U test in these groups. Differences

in consumption context among males and females in

different age groups were calculated using chi-square

based on percentage of respondents. The difference in

the mean intake of sifted rye bread was calculated using

the Mann�Whitney U test. To give a graphical illustra-

tion of the contingency table crossing the frequency of

reporting different bread types among sex and age groups,

Correspondence analysis was used. This is a descriptive/

exploratory technique designed to analyse two-way con-

tingency tables (25). All statistical analyses were per-

formed in the Statistical Package for the Social Sciences,

version 19 (27).

Results

The distribution of respondents as to sex, age group,

education, and birth country compared to overall national

data from Statistics Sweden (2010) are shown in Table 1.

Approximately one- third (36%) of the respondents were

classified as mainly white bread consumers, and 37%

were classified as mainly whole-grain bread consumers.

The mean reported daily bread intake was 56 g/day

(SD 31) for low and 115 g/day (SD 45) for high consumers

of bread in total. The reported intake of the bread types

for main consumers of white bread, bread withB25%

whole grain, whole-grain bread, and dry crisp bread are

shown in Table 2.

Socio-demographic, geographical, and healthy-lifestyle

factors in relation to consumption groups

The computed ORs and CIs for being classified as a main

consumer of the different bread types (white bread, bread

withB25% whole grain, whole-grain bread, and dry crisp

bread) and for being a high versus a low consumer of

bread in total are shown in Table 3.

There was a higher likelihood of being a mainly whole-

grain bread consumer among the older age groups (45�64

years and 65�80 years) compared to the younger, whereas

the opposite was seen for eating mainly white bread. Older

respondents also had a higher likelihood of eating more

bread in total. In terms of sex, the only significant effect

was seen for dry crisp bread, with males having a lower

likelihood of eating mainly this bread type (OR: 0.74; CI:

0.56�0.99). Although not significant, the tendency of the

ORs also shows a higher likelihood among men of being

mainly white bread consumers and eating more bread in

total. Respondents with children had a higher likelihood

of being mainly white bread consumers (OR: 1.42; CI:

1.08�1.96) and also a lowered likelihood of eating mainly

dry crisp bread (OR: 0.61; CI: 0.43�0.87). On average 19%

of the reported white bread could be classified as bread

that also included some amount of sifted rye. Respondents

with children B18 years living at home reported signifi-

cantly (p�0.005) more of this bread type (9 g/day SD 24)

compared to other respondents (7 g/day SD 19).

Table 1. Total respondents (%) (n�1,435) compared to the Swedish

population in general

Respondents % (n) Swedish population %*

Female 56 (807) 50

Male 44 (628) 50

Age group

18�30 19 (270) 23

31�44 23 (336) 25

45�64 38 (542) 34

65�80 20 (287) 18

School years

59 14 (195) 21

10�14 58 (835) 60

�14 28 (405) 19

Born outside Sweden 9 (136) 17

*Statistics Sweden 2010.
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Country of birth was associated with eating mainly

whole-grain bread with a higher likelihood for those born

in a Nordic country other than Sweden (OR: 2.23; CI:

1.12�4.45). This was however a small group of respondents,

which is reflected by the wider confidence intervals. The

trend for number of years in school is a lowered likelihood

of being mainly a white bread consumer with more school

years. The opposite was seen for mainly whole-grain bread

consumers and more years in school also lowered the

likelihood of being a high bread consumer compared

to a low.

According to geographical difference, region in Sweden

showed to be the most important factor for dry crisp

bread, with a higher likelihood in the north of Sweden

(OR 3.24; CI: 2.17�4.83). Although dry crisp bread most

often is made of whole-grain rye, white ‘thin’ crisp bread

mostly made of wheat is also traditionally consumed

more of in the north of Sweden. This was also seen in the

present study where it contributed with 7% of the total

dry crisp bread consumption in comparison to 4% in

the general population. Even so, the consumption of dry

crisp bread is higher in the north of Sweden also when

excluding this white ‘thin’ crisp bread.

Among the health-related lifestyle factors, a more

frequent candy and snacks intake was associated with

being a white bread consumer (OR: 1.69; CI: 1.30�2.20)

and the opposite was seen for mainly whole-grain bread

consumers (OR: 0.62; CI: 0.47�0.81). A more frequent

intake of fruit and vegetables was associated with a

lowered risk of eating mainly white bread and vice

versa for whole-grain bread and dry crisp bread. The

trend was similar although not significant for a higher

level of physical leisure activity. A higher total bread

intake was also associated with a high level of physical

leisure activity (OR 1.59; CI 1.02�2.49) whereas a high

candy and snacks intake showed a lowered OR (0.77;

CI: 0.69�0.98).

Total whole-grain intake among different consumer groups

and whole-grain intake from bread according to sex and age

groups

For total intake of whole grain there were signifi-

cant differences when comparing low versus high total

bread consumers and mainly white bread versus mainly

whole-grain bread consumers. Mainly white bread con-

sumers had a mean total intake of 38 g/day (SD 31) and

mainly whole-grain bread consumers reported 45 g/day

(SD 31) (p50.001). The reported total intake of whole

grain was 38 g/day (SD 29) for low bread consumers,

compared to 45 g/day (SD 33) for high bread consum-

ers (p50.001). Intake of whole grain from bread also

significantly differed between age groups: 18�30 years,

average 14 g whole grain/day (SD 15) from bread; 31�44

years, 17 g/day (SD 15), 45�64 years, 22 g/day (SD 17),

and the oldest age group, 65�80 years, 25 g/day (SD 16).

Correspondence analysis of registered bread types among

sex and age groups

The first dimension in the correspondence analysis (Fig. 1)

distinguishes between the younger (18�30 years and 31�44

years) and older (45�64 years and 65�80 years) age groups.

To the right, older respondents are found together with

dry crisp bread, whole-grain bread, and whole-grain rye

bread. To the left are younger respondents together with,

for example, tortilla, hamburger rolls, and pita bread.

The two younger and older age groups are more alike for

women than for men. Dimension 2 distinguishes between

the sexes. At the bottom we find men and bread types

categorised as loaves or toast, sliced bread. Men in the age

group 31�44 years are situated close to pita bread, sausage

roll and loaf with wheat, sifted rye and syrup.

Context of bread consumption according to place and

type of meal

On average, most of the bread (62%) was eaten at home,

about 12% at work/lunch room, about 8% at a restaurant,

Table 2. Mean reported intake of bread (g/day) among low and high bread consumers and main consumers of white bread, bread withB25%

whole grain, whole-grain bread and dry crisp bread

Total mean intake,

all respondents

Low and high total

bread consumers Main consumers of different types of bread

(n�1,435)

Low

(n�717)

High

(n�718)

White bread

(n�514)

Bread with B25%

whole grain

(n�355)

Whole-grain

bread (n�526)

Dry crisp bread

(n�358)

g (SD) g (SD) g (SD) g (SD) g (SD) g (SD) g (SD)

Total bread 86 (49) 56 (31) 115 (45) 92 (50) 89 (43) 92 (46) 68 (40)

White bread 31 (38) 21 (25) 42 (45) 66 (41) 18 (24) 13 (18) 16 (21)

Bread withB25% whole grain 11 (22) 8 (16) 15 (26) 7 (13) 35 (31) 5 (10) 6 (14)

Whole-grain bread 34 (38) 21 (24) 47 (44) 12 (18) 28 (30) 67 (37) 21 (25)

Dry crisp bread 9 (12) 7 (9) 11 (14) 7 (10) 8 (12) 8 (10) 24 (14)

SD: standard deviation.

Bread consumption patterns in Sweden

Citation: Food & Nutrition Research 2014, 58: 24024 - http://dx.doi.org/10.3402/fnr.v58.24024 5
(page number not for citation purpose)

http://www.foodandnutritionresearch.net/index.php/fnr/article/view/24024
http://dx.doi.org/10.3402/fnr.v58.24024


and 4% ‘on the run’, and at friends’/relatives’ places,

respectively. Almost half of the bread consumed is

reported for breakfast (42%) and approximately 20% is

reported for lunch, dinner and snacks, respectively.

Mainly white bread consumers ate significantly less bread

at home (56 g/day, SD 46) compared to mainly whole-

grain bread consumers (66 g/day, SD 43, p50.001)

as well as more bread at restaurants and ‘on the run’

(18 g/day, SD 35, compared to 9 g/day, SD 24, p50.001).

For sex and age groups there is a difference in the

frequency of respondents reporting eating bread at dif-

ferent locations. Significantly more respondents in the

younger age groups reported eating bread at relatives’/

friends’ places, at restaurants, and on the run (Table 4).

Table 3. The odds for respondents with different socio-demographic, geographic, and lifestyle-related characteristics of being classified as main

consumer of different types of bread and being a high versus a low consumer of total bread

Independent

Main consumers,

white bread

Main consumers,

breadB25% whole grain

Main consumers,

whole-grain bread

Main consumers,

Dry crisp bread

High bread

consumers

Factors (n)* OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Sex

Female (694) 1.00 1.00 1.00 1.00 1.00

Male (514) 1.20 (0.92�1.56) 0.95 (0.72�1.26) 0.91 (0.70�1.18) 0.74 (0.56�0.99)a 1.89 (0.97�1.57)

Age

18�30 (220) 1.00 1.00 1.00 1.00 1.00

31�44 (286) 0.76 (0.51�1.13) 1.22 (0.78�1.91) 1.12 (0.80�1.87) 1.35 (0.80�2.26) 1.41 (0.97�2.06)

45�64 (465) 0.57 (0.40�0.81)b 1.11 (0.42�1.67) 1.63 (1.12�2.36)a 2.05 (1.33�3.18)b 1.42 (1.01�2.49)a

65�80 (237) 0.33 (0.21�0.51)c 1.69 (1.08�2.66)a 1.58 (1.04�2.41)a 3.15 (1.96�5.01)c 1.68 (1.03�1.48)b

Children B18 living at home

0 (776) 1.00 1.00 1.00 1.00 1.00

]1 (432) 1.42 (1.08�1.96)b 1.20 (0.87�1.66) 0.79 (0.58�1.06) 0.61 (0.43�0.87)b 1.12 (0.85�1.48)

Birth country

Sweden (1102) 1.00 1.00 1.00 1.00 1.00

Nordic excl. Swe.(38) 0.71 (0.31�1.61) 0.88 (42�1.85) 2.23 (1.12�4.45)a 0.54 (0.25�1.18) 0.85 (0.44�1.62)

Europe (36) 0.94 (0.44�2.01) 0.79 (0.35�1.79) 1.07 (0.54�2.14) 1.43 (0.67�3.08) 1.10 (0.56�2.17)

Outside Europe (32) 1.89 (0.88�4.07) 0.94 (0.40�1.24) 0.44 (0.18�1.11) 1.40 (0.59�3.31) 0.55 (0.27�1.14)

School years

59 yrs. 154) 1.00 1.00 1.00 1.00 1.00

10�14 years (694) 0.59 (0.40�0.86)b 0.84 (0.56�1.26) 1.35 (0.91�2.00) 0.94 (0.62�1.14) 0.82 (0.57�1.17)

�14 yrs. (360) 0.50 (0.33�0.77)b 0.85 (0.54�1.32) 1.44 (0.93�2.21) 0.99 (0.63�1.56) 0.64 (0.44�0.95)a

Region in Sweden

South (583) 1.00 1.00 1.00 1.00 1.00

Middle (471) 1.10 (0.84�1.45) 0.95 (0.72�1.26) 0.87 (0.69�1.12) 1.72 (1.23�2.31)c 0.88 (0.69�1.13)

North (154) 1.45 (0.98�2.11) 0.70 (0.46�1.09) 0.62 (0.41�0.92)a 3.24 (2.17�4.83)c 0.78 (0.55�1.17)

Physical activity

Sedentary (106) 1.00 1.00 1.00 1.00 1.00

Moderate (501) 0.85 (0.54�1.32) 1.24 (0.74�2.06) 1.09 (0.68�1.75) 0.73 (0.44�1.21) 1.54 (1.01�2.35)a

1�2 times/week (262) 0.56 (0.38�1.01) 1.47 (0.85�2.55) 1.21 (0.72�2.02) 0.77 (0.45�1.34) 1.18 (0.75�1.87)

]3 times/week (339) 0.71 (0.44�1.15) 0.88 (0.51�1.53) 1.49 (0.91�1.81) 0.79 (0.47�1.34) 1.59 (1.02�2.49)a

Candy/snacks intake

Low (778) 1.00 1.00 1.00 1.00 1.00

High (430) 1.69 (1.30�2.20)c 1.11 (0.83�1.47) 0.62 (0.47�0.81)c 0.82 (0.60�1.11) 0.77 (0.60�0.98)a

Fruit/vegetable intake

Low (563) 1.00 1.00 1.00 1.00 1.00

High (645) 0.57 (0.44�0.75)c 1.19 (0.90�1.59) 1.39 (1.07�1.81)b 1.41 (1.05�1.90)a 0.94 (0.73�1.20)

OR: odds ratio; CI: confidence interval.

Reference categories for each independent factor are shown in parentheses in first column. Bold values and superscript letters indicate odds ratios,

within a column, for a characteristic being significantly different from reference category ap50.05, bp50.01, cp50.001. *There may be small variations

in the number of participants of each analysis due to missing values.
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A significantly lower number of the youngest respondents

also reported eating bread at home. More women (58%)

than men (51%) reported eating bread in between meals

(p�0.007) and more men (25%) than women (19%) at

restaurants (p�0.010).

Discussion

Findings from the present study show that one-third of

the respondents mainly consumed bread without whole

grain. Associated factors were lower educational level,

children living at home, eating less fruit and vegetables,

more candy and snacks, and younger age groups. A tradi-

tional eating pattern was observed with more dry crisp

bread in the north part of Sweden and more whole-grain

bread among respondents born in a Nordic country out-

side Sweden. Younger respondents reported to eat less bread

in total, other types of bread, and in other eating contexts

compared to older respondents, indicating a transition

regarding bread consumption. Lower total bread consump-

tion was related to a lower total intake of whole grain.

For type of bread, eating less fruit and vegetables and

more candy and snacks was associated with a higher risk

of eating mainly white bread and vice versa for the more

whole-grain-rich bread types. Crisp bread, often made of

whole-grain rye, was also associated with a higher fruit

and vegetable intake. In western Sweden, white bread was

earlier clustered together with a more unhealthy eating

pattern and whole-grain bread with a healthier one (28).

This was also seen for whole-grain intake in northern

Sweden at the end of the 1990s (29). Regarding total

consumption of bread, higher total bread consump-

tion was more associated with higher physical activity

level and lower intake of candy and snacks. Despite the

recent media attention to proponents of low carbohy-

drate intake, a lower total intake of bread as a health

strategy could not be seen in the present analysis.

A lower educational level was related to being a high

consumer of bread in total compared to a low consumer

as well as with a higher likelihood of eating mainly white

bread. This is in line with earlier studies (28, 30) but
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D
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0,0 0,5 1,0

Pita bread (4)

WG rye bread with kernels
i.e Pumpernickel (3)

Wheat bread roll
partly WG (15)

45-64

Flat round
wheat ’cake
bread’ (3)

Hamburger roll (15)

Flat round ’cake
bread’ wheat, rye
20% (9)

Ciabatta/focaccia (6)
Baguette (21)

Soft ‘thin bread’ wheat/rye (6)

‘Tea bread’ wheat (6)

Sweet loaf 
wheat, rye
40% and

syrup (11)

WG rye bread with
sourdough(8)

‘Kavring’
Traditional
loaf wheat,
rye, syrup,
spices (3)

Dry crisp bread (59) 

WG bread unspec. (43)

Toast bread 
partly WG

Wheat bread roll (12) 

Loaf partly WG (28)

Flat round ‘cake
bread’ partly WG (5)

Wheat toast (21)
Wheat loaf
unsweetened (9)

Fig. 1. Correspondence analysis of percentage of respondents that according to sex (� and �) and age groups reported eating
different bread types. Numbers in brackets indicate total percentage of respondents reporting eating the specific bread type
among a total of n�1,435. WG: whole grain.
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indicates a difference in bread consumption compared

with Finland, where whole-grain rye bread is related to

lower occupational class (19). A higher chance of eat-

ing more bread in total can be related to bread being

relatively cheap and not needing any preparation if it

is commercially baked. The difference in consump-

tion for bread types across educational levels may be

related to price differences or a knowledge gap regard-

ing the health effects of different types of bread, sensory

aspects, or traditions. These are factors that have pre-

viously been suggested as barriers to whole-grain con-

sumption (31, 32).

Despite geographical availability being less of a barrier

today, traditional structures in relation to bread con-

sumption still are evident. The difference between the

south and north of Sweden (23) still remains, as dry crisp

bread consumption is more associated with the north

and soft whole-grain bread with the south. The analysis

included few respondents born outside Sweden but it

indicates a higher likelihood of consuming mainly whole-

grain bread among respondents born outside Sweden

but in another Nordic country. This finding probably

reflects the fact that consumption of whole-grain rye

bread has traditionally been higher in Finland and

Denmark (20, 33). In relation to traditions and habits

in different cultures one can speculate if there is today

a sensory barrier to consumption of the most whole-

grain-rich breads (34, 35). Cultural factors could be

important to account for in attempts to enable a higher

consumption of bread with health benefits.

Significant associations with age were found for all

bread consumption groups. Dry crisp bread was strongly

associated with older age groups. The youngest and the

oldest age group of men consumed significantly less

bread in the present dietary survey. The lower intake

in the oldest age group is however probably due to a

higher intake of crisp bread, which weighs less. Younger

age groups (primarily 18�30 years) were associated with

mainly white bread consumption, and earlier research

has indicated differences in bread preference between

age groups (36) which may be one explanation for these

results. Having children in the household was also an

associated factor regarding white bread consumption,

which is in line with earlier studies (21, 28). In a family,

food choices often are negotiated and conflicts may arise

due to different values or preferences (37). The present

result indicates the child’s impact on the parent’s bread

consumption. One potential barrier to explore is if there

is a difference in the convenience level for bread types,

with, for example, more whole-grain rye compared to

white bread such as package size and bread format (e.g.,

pre-sliced loaf or roll). Another potential reason why

families with children eat less whole-grain bread may have

to do with sensory aspects, that is, that taste has been

shown to be a barrier among Swedish adolescents (11�15

years) to eating fibre-rich bread (38) although not among

Finish adolescents (13�15 years) (39). What is eaten at

younger ages might be important for future preferences,

and Cooke (40) concludes, in a review of the importance of

exposure to healthy eating in childhood, that ‘experiences

with flavours shape present and future preferences’. Bread

including some amount of sifted rye was included in the

white bread group and respondents with children con-

sumed more of this type of bread. Although this bread

in Sweden also often includes mostly sifted wheat, bread

with at least 75% endosperm rye has been shown to

have insulin-saving effects compared to white wheat bread

(11). Besides increasing the whole-grain content, includ-

ing more endosperm rye might be one way to improve

the carbohydrate quality, while still maintaining the mild

Table 4. Percentage of respondents in sex and age groups reporting eating bread at different locations and meal types

Female Male

18�30

(n�161)

31�44

(n�196)

45�64

(n�292)

65�80

(n�158) p

18�30

(n�110)

31�44

(n�140)

45�64

(n�249)

65�80

(n�129) p

Home 85a 92b 93b 98b B0.001 83a 94b 94b 99c B0.001

Work/lunch room 36a 43a,b 48b 5c B0.001 29a 48b 46b 5c B0.001

Friends/relatives 27a 15b 17b 15b 0.013 21a 14a,b 11b 10b 0.044

Restaurant 31a 19b 16b 11b B0.001 23a 36b 25a 12c B0.001

On the run 19a 14a 8b 1c B0.001 19a 18a 12a 5b 0.001

Event 3 4 4 2 0.593 4 3 4 3 0.933

Breakfast 82 81 81 84 0.888 76a 91b 85b 86a,b 0.011

Lunch 85 84 86 82 0.607 88 84 87 89 0.664

Dinner 65 65 64 67 0.953 54a 68b 68b 70b 0.031

In between meals 58 60 60 53 0.442 40 51 54 54 0.084

PB0.05 indicate significant differences between age groups separately for females and males.

Each superscript letter denotes a subset of age categories for females and males separately whose column proportions do not differ significantly from

each other at the 0.05 level.
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taste, because the intense flavour components of rye are

situated mainly in the outer layers of the kernel (35).

Bread has traditionally filled an important part of

the diet and it still does. The reported whole-grain intake

in the present study (31�45 g/day among different bread

consumers), however, does not reach the Swedish national

dietary recommendations of consuming 70�90 g/day (10),

not even among mainly whole-grain bread consumers.

Even if they reported significantly more whole grain in

total compared to white bread eaters, there is still a

possibility of improving their bread consumption to-

wards even more whole-grain-rich bread types. Impor-

tant aspects to address could be the availability of tasty

whole-grain-rich bread and how the choice of bread

can be facilitated through, for example, labelling. Low

bread consumers reported a significantly lower whole-

grain intake than did consumers eating more bread in

total. This indicates that bread remains a very important

source of whole grain in the diet. Low consumers do not

seem to sufficiently complement their lower intake with

other whole-grain sources, despite the extended range

of whole-grain products on the market (10). If less bread

is eaten as a health strategy, this is an important issue to

address.

One explanation for younger consumers eating more

white bread might be a transition in how bread is

consumed. The correspondence analysis (Fig. 1) indicates

a difference in bread types eaten, with more influences

from other cultures and bread types such as pita bread,

tortilla, baguette, and hamburger rolls. Older age groups

more often reported eating traditional bread types such

as dry crisp bread, bread with whole grain, and whole-

grain rye bread with sourdough. More respondents in

the younger age groups have also reported eating bread

outside the home, something that also mainly white bread

eaters did. Meals outside the home contributed with

less dietary fibre compared with meals at home, accord-

ing to a previous European study (41), although this was

most evident among the southern European countries.

Eating bread outside the home might be one explana-

tion for why younger age groups are associated with being

mainly white bread consumers and have a lower intake

of whole grain from bread. They also more often report

eating bread types that may be found at fast food

restaurants. Mere exposure is one factor related to the

development of food preferences (42) and the lower con-

sumption among younger consumers might therefore indi-

cate a reduced acceptance of whole-grain rye bread in

Sweden in the future.

It is well agreed that there are potential measure-

ment errors in dietary assessment surveys that are

important to bear in mind when interpreting the present

results. Food records are reactive dietary assessment

instruments that may alter the dietary behaviour of the

subjects (43). Also important to bear in mind when

analysing the present results is that there is no standar-

dised bread classification in Sweden. The responders

were asked to identify the bread in the database most

similar to the bread they had consumed. Although the

bread types listed aimed to reflect those on the Swedish

market, there is a risk that bread was perceived differently.

Classification of bread has also been challenging in an

earlier study (44), where the categories ended up as ‘white’

or ‘dark’. In the present analysis it was possible to make

a rough classification of the included bread types and

some more detailed analyses regarding specific bread

types. Because, for example, the flour extraction rate per

se does not alter the blood glucose response of bread

(45) a future challenge is to investigate bread intake with

particular reference to this aspect of bread quality. The

response rate of this survey was low, which limits its

representativeness. The response rate of the previous

Swedish national food survey (Riksmaten 1997�98) was

60%, considerably higher. This reflects the challenge of

the downward trend that has been seen in several national

survey studies in recent years (46, 47). A similarly low

response rate (37%) was observed in the most recent

Norwegian national food survey (48). In line with

previous studies (49, 50) the rate of non-responders

was higher among lower educational levels and also

among immigrants. Strengths of the present study were

that detailed food records over 4 days were collected from

all over Sweden and both sex and age groups were

well represented in relation to the Swedish population

(Table 1). The present study contributes with insights

regarding bread consumption in Sweden in the year 2010�
11 and in the present material traditional structures in

bread consumption were still seen, but at the same time

a pattern indicating a transition in eating was observed

regarding both type of bread and eating context. Young

respondents consumed less bread in total as well as

less whole-grain bread, whole-grain rye bread, and dry

crisp bread. This is a negative result from a public health

perspective, according to the health aspects related to

both whole grain and rye (7�9, 11�14). This may also

be one reason for the lower whole-grain intake among

younger consumers. A possible strategy to change this

trend could be to improve the availability of more sen-

sorily appealing whole-grain-rich bread at restaurants and

breads to be consumed ‘on the run’. From a methodolo-

gical perspective, this way of analysing could also be

performed among other food groups to identify potential

avenues to promote healthier eating.

Conclusion

In the present national dietary survey, more than one-third

of the respondents reported eating mainly white bread.

Socio-demographic, geographic, and lifestyle-related fac-

tors are associated with what type of bread is consumed.

Older age groups more often reported eating traditional
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bread types such as dry crisp bread, whole-grain bread,

and whole-grain rye bread with sourdough. More respon-

dents in the younger age groups reported eating bread

outside the home, something that also mainly white bread

eaters did. Development of more sensorily attractive rye

or whole-grain-rich bread and eating-out types of bread

is thus a challenge and should be in focus in further

studies. Target groups for health communication strategies

and product development should be younger age groups

(18�30 years), families with children, and groups with

lower educational levels.
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