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Factors in bread preference: A cross-sectional study of the

comparison of anthropometric measurements and
macronutrient differences according to bread type
preferences
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Abstract
Background: Bread is one of the most consumed foods by humankind throughout history. It is important to
evaluate the factors affecting the food preferences of individuals and to examine the effect of frequently consumed
food on anthropometric measurements and daily energy and macronutrient intake in order to improve public health
and develop nutrition policies of society.
Objective: The aim of the current study was two-fold: (1) to determine the factors affecting the bread type
preferences of individuals (2) to compare anthropometric measurements and macronutrient differences according
to bread type preferences.
Methods: The study was conducted cross-sectional from January to October 2018 with randomly selected 1554
volunteer individuals aged between 18-65 years in Istanbul Province of Turkey. The data of the study were
collected through a questionnaire form applied by the face-to-face interview method. Demographic information,
anthropometric measurements, the most consumed bread types, and dietary records were examined in the
questionnaire form.
Results: It was determined that the preference for white bread was high (%66.3). White bread and whole-grain
bread were consumed 159.4+94 g/day and 131.2+89.2 g/day, respectively. BMI and waist circumference were
lower, while the difference was not significant. It was determined that the group who preferred whole-grain bread
had fewer carbohydrates, higher fiber, higher protein, higher fat, higher saturated fat, and higher cholesterol
intakes in their daily diets. Women, having high education status and old-age popularity increased the preference
of whole-grain bread 1.73, 3.39, and 1.03 times compared to the preference of white bread (p<0.001).
Conclusion: It has been determined that white bread is preferred more in society. Bread type preference was not
associated with anthropometric measurements. It has been determined that the distribution of daily macronutrients
of individuals who prefer whole-grain bread is more unbalanced. It was found that gender, educational status, and
age were the factors affecting the preference of bread type. [Ethiop. J. Health Dev. 2022; 36(4):000-000]
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Introduction increase the awareness of society about the

Obesity and obesity-related type 2 diabetes (T2D),
hypertension, and dyslipidemia are important public
health problems in the world. Healthy dietary
guidelines and models continue to be created in the
prevention of obesity and related diseases (1). These
guidelines cover the food groups recommended for
daily consumption for healthy eating habits. These are
meat, milk, vegetables, and fruits as well as the grain
group. In dietary guidelines published in many
countries of the world, the food group that should be
consumed the most is specified as grains. Being
included in the grain group, bread is a nutritionally
important dietary component (2). Bread is one of the
most consumed foods by humankind throughout
history. Bread is cheap, filling, and easy to supply
makes it the main nutrient. Being included in a healthy
and balanced diet, bread has global importance in
nutrition (3). The common belief that bread is fattening
causes it to be excluded from and/or limited in daily
nutrition (4,5). Studies have reported that the
consumption of bread has decreased over the years,
whereas the incidence of obesity continues to increase
(2). Although the published nutritional guidelines

consumption of whole-grains and whole-grain bread
types, it is reported that white bread is still the most
consumed bread type in studies (4). In the literature
review, it was seen that white bread was not evaluated
as a separate group, but was evaluated in the group of
refined grains such as cookies, croissants, cakes, and
donuts (6,7). This is a research gap for the evaluation
of bread, as a separate group, which is frequently
consumed in society. In addition, is the daily diet of
individuals consuming whole-grain bread adequate and
balanced? Or, on the contrary, is the daily diet of those
who consume white bread bad? Or is this a prejudice?
These are research questions that need to be answered.
It is important to determine the relationship of the
frequently consumed food with anthropometric
measurements and daily energy and macronutrient
intakes of individuals living in the society. There is
limited information on whether bread type preference
differs among consumers with different
sociodemographic characteristics (8). The aim of the
current study was two-fold: (1) to determine the factors
affecting the bread type preferences of individuals (2)
to compare anthropometric measurements and
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macronutrient differences according to bread type
preferences.

Research questions:

1. Is there a relationship between bread type
preference and anthropometric measurements
of individuals?

2. What are the daily energy and macronutrient
distribution of individuals who prefer whole-
grain bread?

3. What are the daily energy and macronutrient
distribution of individuals who prefer white
bread?

4. Which sociodemographic  characteristics
affect the preference of bread type?

Materials and Methods

Individuals and study area

This study was carried out in the Beykoz District of
Istanbul Province of Turkey with volunteer individuals
aged between 18-65 years. Individuals with chronic
diseases and pregnant women were excluded from the
study.

Study design and sample size

The study was conducted at a cross-sectional from
January to October 2018 with randomly selected 1554
volunteer individuals aged between 18-65 years in
Beykoz District of Istanbul Province of Turkey. The
data of the study were collected through a
questionnaire form applied by the face-to-face
interview  method. = Demographic  information,
anthropometric measurements, the most consumed
bread types, and dietary records were examined in the
questionnaire form. The sample size was calculated as
1084 individuals by power analysis in order to have a
95% confidence interval, 5% sampling error, effect size
d: 0.2 and allocation ratio 1 (1:1) (G Power 3.1.9.7
software, Germany). In order to protect the study from
possible losses, adding 40% of the sample size gave us
1517 potential individuals.

Data Collection

The data of the study were collected through a
questionnaire form applied by the face-to-face
interview  method. = Demographic  information,
anthropometric measurements, and the most consumed
bread types were examined in the questionnaire form.
Body weight measurements of individuals were
measured with a Tanita UM-07 brand device, while
their height, waist, and neck circumferences were
measured with a non-stretching measuring tape. While
measuring the individuals' height, attention was paid to
placing feet together in parallel to each other and
placing the head in the Frankfurt Plane position. The
body weight matching the height was determined by
Body Mass Index (BMI). BMI: Weight (kg)/height
(m?) formula was used (9). To measure waist
circumference, attention was paid to placing the arms
relaxed at the sides, feet together in parallel to each
other and the circumference passing through the
midpoint between the lower rib and the iliac crest was
measured using a non-stretching measuring tape. Neck
circumference (cm) was measured using non-
stretchable plastic tape to the nearest 1 mm and was

measured from the level just below the laryngeal
prominence perpendicular to the long axis of the neck
with the head positioned in Frankfurt horizontal plane.

In order to determine the nutritional status, 2-day food
consumption records (1 day on weekdays and 1 day on
weekends) were kept. The individuals were informed
about the portion sizes (tea glass, water glass,
tablespoon, dessert spoon, bowl, ladle, etc.) to
accurately record the types and amounts of foods
consumed. In addition, bread consumption levels and
bread types were recorded. The document named
‘Photograph catalog of food and dishes: portion sizes
and amounts’ was used in determining the type and
amount of bread consumed (10). Images of bread in the
document were taken and bread cards were created.
Individuals were asked to show the type and amount of
bread they consumed on the prepared card, and this
information was recorded in the questionnaire form. In
the food consumption records, individuals who showed
that the bread made of white flour in the bread catalog
and indicate that they consume white bread were
included in the "white bread” group, and the
individuals who indicate that they consume bread made
of whole-grain flour were included in the "whole-grain
bread" group.

Data Analysis

The classification of WHO was taken as a basis for
evaluating the Body Mass Index (9). The
recommended sex-specific cut-off points for waist
circumferences are >94 cm (men) and >80 cm
(women) for increased risk, and >102 c¢cm (men) and
>88 ¢cm (women) for a substantially increased risk (11).
Neck circumferences cut-off points (>37 c¢cm for men
and >34 cm for women) were used (12). The waist-to-
height ratio was calculated by dividing the waist
circumference by the height. The cut-off point of the
waist-to-height ratio was taken as 0.5 (13). The
Nutrition Information System (BeBIS) was used to
determine daily energy, and nutrient consumption (14).
Factors affecting the preference of bread type were
determined and anthropometric measurements, daily
energy, and macronutrients intakes of individuals were
compared between the groups (white bread group or
whole-grain bread group).

Statistical Analysis

The quantitative variables were expressed in mean and
standard deviation (SD); the categorical variables were
expressed in number (n) and percentage (%) values.
The conformity of quantitative data distribution to the
normal was analyzed by the Kolmogorov-Smirnov test.
The Chi-Square test was used to determine
relationships between categorical variables. In the
quantitative comparison of the two groups, the
normally distributed variables were evaluated with the
Independent Sample t-Test. The relationship between
bread type preferences and sociodemographic factors
was calculated with logistic regression. Binary
dependent variable encodings bread type ‘0’ for white
bread, ‘1’ for whole-grain bread; gender; ‘0’ for men
and ‘1’ for women; educational level ‘0’ for primary
school, ‘1’ for junior high school, ‘2’ for high school,
and ‘3’ for university was made. Associations were
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presented in odds ratios (OR) and adjusted odds ratios
(AOR) with 95% confidence intervals (95% CI). The
data analysis was performed with SPSS 22.0 software
and statistical significance was defined as a p-value
<0.05.

Ethical approval

The Ethics Committee Approval was obtained from the
Non-Interventional Clinical Research Ethics
Committee at Istanbul Medipol University, confirming
that it conforms to the provisions of the Declaration of
Helsinki in 1975 (as revised in Edinburgh, 2013). All
individuals signed an informed consent statement at the
time of their participation in the study.

Results

sociodemographic characteristics and bread type
preferences of individuals:

The mean age of the participants was 39.4+12.4 years
and about half of them were in the age range of 31-50
years. Of the participants, 31.9% were high school and
16.7% were university graduates. It was found that the
most preferred bread in men and women was white
bread. White bread was found to be consumed
159.4+94 g/day, while whole-grain bread was
131.2+89.2 g/day. The daily consumed white bread and
whole-grain bread amounts in men were 189.6+£99.5 g,
and 166.6+£105.4 g, respectively, while 133.5+81.4 g,
and 109.7+£69.7 g in women (see Table 1).

Table 1. socio-demographic characteristics and bread type preferences of individuals

Men (n=673) Women (n=881) Total (n=1554)

n % n % n %
Age (year)
19-30 200 29.2 238 27 438 28.2
31-50 289 429 470 53.3 759 48.8
51-65 184 27.3 173 19.6 357 23
Education
Primary school 176 26.2 387 43.9 563 36.2
Junior high school 119 17.7 116 13.2 235 15.1
High School 244 36.3 252 28.6 496 31.9
University 134 19.9 126 14.3 260 16.7
Type of Bread
White 476 70.7 555 63 1031 66.3
whole-grain 197 29.3 326 37 523 33.7
Age (year) (MeanzSD) 40.0+13.1 38.9+11.7 39.4+12.4
Amount of Bread (g/d) (Mean+SD)
White 189.6+99.5 133.5+81.4 159.4+94 .4
whole-grain 166.6+£105.4 109.7+69.7 131.2+£89.2
n= number of people in this group; SD: standard deviation; g: gram; d: day

Anthropometric  measurements  of individuals
according to bread type preferences:

Body mass index and waist circumference of
individuals who consumed white bread were found to

be 26.3+4.0 kg/m? and 92.8+12.3 cm, respectively.

BMI and waist circumference were lower, and neck
circumference and waist/height ratio were higher in
those who consumed white bread. However, the
difference between groups was not statistically
significant (p>0.05) (see Table 2).

Table 2. Comparison of anthropometric measurements of individuals according to bread type preferences

White Bread whole-grain bread o fth
Anthropometric (Mean+SD) (Mean+SD) gsd/i(;f(e:rle?]cz )
measurements Men Women Total Men Women Total P
(n: 476) (n: 555) (n: 1031) (n: 197) (n: 326) (n: 523) Lower Upper
BMI(kg/mZ) 26.1+3.4 26.4+4.4 26.3+4.05 26.5+3.2 26.744.6 26.6+4.2 0.120 -7.77 0.08
Waist
circumference 95.1+10.9 90.8+13.1 92.8+12.3 97.4+10.6 91.5+13.2 93.8+12.6 0.141 -2.29 0.32
(cm)
Neck
circumference 39.2+3.1 34.9+3.1 36.9+3.7 39.4+3.1 35.0#3.2 36.7#3.8 0.295 -0.18 0.61
(cm)
}’Zg'j““e'ght 0.54+0.06 0.56+0.08 0.55:0.07 0.55:0.06 0.56£0.06 0.56+0.07 0.089 -0.01 0.0

BMI: body mass index, Cl: confidence interval, SD: standard deviation
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Daily energy and macronutrient intakes of
individuals according to bread type preferences:

It was determined that those who consumed whole-
grain bread consumed less carbohydrate, higher fiber,
higher protein, higher fat, higher saturated fat, and

higher cholesterol in their daily diet compared to those
consuming white bread (p<0.05) (see Table 3).

Table 3. Comparison of daily energy and macronutrient intakes of individuals according to bread type

preferences

White Bread whole-grain bread

95% Confidence Interval of

Energy and macronutrients n=1031 n=523 p the difference
(MeanxSD) (MeanxSD) Lower Upper
Energy (kcal) 1686.3+345.4 1588.0+337.4 0.000 62.21 134.4
CHO (%) 51.2424.5 46.3£19.4 0.000 2.5 7.33
Fiber (9) 17.6+5.9 20.0£7.3 0.000 -3.0 -1.64
Protein (%0) 16.3+8.0 17.2+8.5 0.043 -1.77 -0.04
Fat (%) 36.8+9.7 40.319.1 0.000 -4.49 -2.48
Saturated Fat (%0) 13.1+4.1 14.3+£4.2 0.000 -1.64 -0.76
Cholesterol (mg) 251.6+£130.4 270+142.4 0.010 -32.79 -4.44

Cl: confidence interval, SD: standard deviation; kcal: kilocalories; CHO: carbohydrates

Factors associated with the type of bread preferences:
Results of this study showed that the preference of
whole-grain bread was 1,73 times higher in females
(being female vs. male AOR: 1.73 (1.38-2.18), p:
0<001). In addition, high education status (vs. low
education) and old age (vs. young age) were 3,39 (2 .40

-4.80, p<0.001) and 1,03 (1.02-1.04, p<0.001) times
increased the preference for whole-grain bread
respectively. The number of family members did not
affect the preference of bread type. (AOR: 1.03 (0.95-
1.12), p: 0.417).

Table 4. Crude and adjusted odds ratios for preference of whole-grain bread

Variables

COR (%95CIl) p

AOR (%95CI)  p

Women gender

Education (categorized by education year)
Age per unit

Number of family members

1.41 (1.14-1.76)
1.99 (1.47-2.71)
1.01 (1.00-1.02)
1.00(0.93-1.09)

0.001 1.73(1.38-2.18) 0.000
0.000  3.39 (2.40-4.80) 0.000
0.001  1.03(1.02-1.04) 0.000
0.845 1.03(0.95-1.12) 0.417

COR: crude odds ratios, AOR: adjusted odds ratios, CI: confidence interval

Discussion

There are many types of bread made of white flour and
whole wheat flour that are preferred locally and
regionally in every region of Turkey. In this study, the
rate of individuals to prefer white bread was 66.3%. In
two different studies carried out in Turkey, it was
determined that the most consumed bread type was
bread made of white flour (15,16). It has been reported
that the most consumed bread types in Iran were those
made of white flour (lavash, taftoon bread, barbari
bread and sangak bread) (17,18). In a national study
conducted in Sweden, the most consumed bread types
were found to be whole-grain bread and white bread
with 37% and 36%, respectively (19). According to
Turkey Nutrition and Health Research, it was identified
that the consumption of white bread types was 85.4%,
whereas the consumption of whole-grain bread was
quite low (20). According to studies conducted in
Turkey, it was observed that in this study, individuals
preferred white bread at a higher rate. Today, there are
many different types of bread made with whole-grain
flour. Although large markets offer more choices in
terms of bread types, individuals generally prefer
local/neighborhood bakeries when purchasing bread.
Bread types may be limited in local bakeries, which
may explain why white bread is the most consumed
bread. Bread consumption amounts in countries are

quite variable. Turkey ranks first in the world with an
annual consumption of 150 kg of bread per capita. Iran
is the second largest bread consumer in the world with
117 kg per capita per year and 320 g per day, and this
value corresponds to 4.5 times the world average
(17,21). The average bread consumption in Sweden is
86 g/day (17,19). In Lebanon, men consumed 282
grams of bread per day, while women consumed 126
grams of bread (22). In this study, it was determined
that 159.4+94 g/day of white bread and 131.2+89.2
g/day of whole-grain bread were consumed. While the
daily bread consumption per capita in Turkey was 400
grams in 1993, it was determined as 236.61 grams and
143.15 grams in the adult group in men and women,
respectively, in 2010 (20). It is observed that bread
consumption in Turkey has decreased by half in about
20 years. In recent years, there is a belief in the world
that bread makes you gain weight. For this reason,
people try to reduce their daily bread consumption. In
the nutrition studies conducted in Turkey over various
years, it has been stated that bread consumption has
decreased over the years too. Despite the decrease in
bread consumption in the world, the increase in the
prevalence of aobesity is thought-provoking.

Body Mass Index, an index based on height and body
weight, is frequently used in medical screenings of
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societies (20). The waist circumference, waist-height
ratio, and the measurement of neck circumference
positively correlate with obesity status and visceral
adiposity (23,24). In this study, it was determined that
the individuals were overweight. In the evaluation of
waist circumference, it was determined that men were
in the risky group and women were in the high-risk
group. Waist-height ratio and neck circumference
values were high in both men and women. When
evaluated according to the preferred bread types, the
mean BMI, waist circumference, neck circumference
and waist-to-height ratio were higher in whole-grain
bread group compared to the white bread group, but the
difference was not statistically significant. (Table 2). In
a study, it was stated that no meta-analysis was
conducted on the relationship between refined grain
intake and body weight or body fat measurements and
there was no consistent relationship between refined
grain intake and BMI and other anthropometric
measurements. (6). However, it was revealed that the
consumption of refined grains consumed above the
recommendation was associated with an increased risk
of weight gain or higher BMI (25). At this point,
attention should be paid to how grains are classified. In
studies showing a positive relationship between refined
grain intake and obesity parameters; White bread,
which is the main food source in society, was evaluated
in the same group with foods high in energy and sugar
(such as cookies, cakes, muffins, muffins, croissants).
(26). In most epidemiological studies, white bread is
evaluated in the refined food group, and whole-grain
bread is evaluated in the grain group recommended for
health (25). This situation may create a prejudice that
the consumption of white bread causes obesity. White
bread is refined food, it is true, but it should not be
evaluated in the same group as other refined foods that
are not included in daily consumption. It is thought that
when bread is not evaluated as a separate group, it will
give contradictory results in revealing its direct effects
on health. Because bread is a kind of main food in
daily consumption in society. Regardless of its type,
bread should be considered a separate group. Thus, the
positive or negative effects of bread can be evaluated
independently.

Recommended daily energy should consist of
carbohydrates, proteins, and fat in the ratios of 45-60%,
12-20%, and 20-35%, respectively. While the daily
fiber intake is recommended to be 25g, the rate of
saturated fat should not exceed 10% of the daily energy
and cholesterol intake should not exceed 300mg/day
(27). In this study, the group that preferred whole-grain
bread had lower daily carbohydrate intake and higher
fiber, fat, and saturated fat intake (p<0.001) (Table 3).
This result reveals that individuals who prefer healthier
bread have a more unbalanced diet. Balanced diet
models in the literature (such as the Mediterranean diet,
MyPlate, and Dietary Approaches to Stop
Hypertension (DASH)) report that diet plans
containing 50% CHO have more balanced and more
positive effects on health (28,29). Besides, it was also
stated in the studies that the mixed consumption of
refined and whole-grains is associated with more
positive health outcomes (30,31). In order to increase
dietary fiber, it is important to prefer bread made from

whole wheat flour instead of bread made from white
flour. In this study, the daily fiber intake of individuals
who preferred whole-grain bread was higher than the
white bread group, and the difference was statistically
significant (p<0.001). The low carbohydrate intake of
the group that preferred whole-grain bread aroused
curiosity about which foods they substituted for their
carbohydrate sources. It was determined that the group
that  preferred  whole-grain  bread  consumed
approximately 1 slice (25 g) less bread than the white
bread group and they increased their meat consumption
instead of bread. In parallel with this result, it was
observed that the group that preferred whole-grain
bread had a higher daily fat intake (above the
recommended value (20-35%)). Similar to this study,
one study showed that decreasing carbohydrate intake
increased fat intake (19). Undoubtedly, consuming
whole-grain bread instead of white bread is very
supportive in terms of health. Although there is a
healthier preference of bread, it was determined that
individuals (whole-grain bread group) who limit
carbohydrates in their daily diets (who consume less
than 1 slice of bread) have a more unbalanced diet.
This result shows that the idea that individuals who
consume healthy bread eat healthier or that individuals
who consume white bread have an unhealthy diet is
wrong. These are prejudices. An individual's unhealthy
food preference does not mean that the total diet is
unhealthy, and a healthy food preference does not
mean that the total diet is healthy. Studies generally
reveal the health-promoting effects of whole-grains and
whole-grain bread. Long-term nutrition studies are
needed to evaluate the bread group separately and to
evaluate its direct effects on health.

According to this study, the effect of gender on bread
type preference is high (p<0.005). Women preferred
whole-grain bread 1.73 times more than men (see
Table 4). Similar to this study, it was stated in the
studies that men preferred white bread more (4,32-34).
Muhihi et al. 2013 (35) also report that the perception
of foods containing whole-grains tends to be better in
women compared to men. These results show that
women are more sensitive compared to men in terms of
preference of healthy bread. In this study, there was a
significant difference between bread type preference
and education level (p<0.001). Being a university
graduate increased the preference for whole-grain
bread 3.39 times compared to being a primary school
graduate. Similar to our study, it has been reported that
those who prefer white bread are more likely to be less
educated (34,36,37). In a study conducted in Poland,
people less educated were more likely to declare an
intention to eat plain wheat bread rather than fiber-rich
bread (38). The low level of education was seen as a
barrier to the preference of healthy bread among
individuals. So, it is thought that education level was
an important factor affecting bread type preferences.
According to this study, the effect of being old on
whole-grain bread preference is high (p<0.005). In
other words, being young increased the consumption of
white bread. In studies, it was stated that younger
people preferred white bread more (4,34,36). Similar to
the study by Sandvik et al., it was determined that the
preference of whole-grain bread increases significantly
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with age (19). According to this result, it was thought
that the increase in age made individuals more
conscious about the health benefits of consuming
whole-grain products. No relationship was found
between the number of family members and bread type
preference.

Limitations

This study has potential limitations. Dietary records are
affected by errors and have limitations, mainly due to
the tendency of individuals to report their food
consumption close to what is socially desirable. In
addition, some people may have difficulty writing
down the foods and drinks consumed or describing the
portions. The portion sizes expressed in the food
consumption recording method based on the statements
of the individuals limit the accuracy of the method due
to personal perception differences. Turkey is an upper-
middle-income country in terms of gross domestic
product per capita. However, there are regional income
differences in the country. The fact that the income
level was not questioned in the study and that the study
was conducted in a single region was an important
limitation. The purchasing power of individuals can be
effective in the selection of bread types. Therefore, in
future studies, it is recommended to associate bread
type preference with income level in order to
generalize to society.

Strengths

Bread has an important place in human nutrition
because it is a source of energy and nutrients. Most
people living in the world get a significant part of their
daily dietary energy from bread. Bread is often
associated with obesity. Although the amount of bread
consumption has decreased compared to the past, the
obesity rate continues to increase. This suggests that
there is a prejudice against bread. There is limited
information on whether bread type preference differs
among consumers with different socio demographic
characteristics and studies revealing the relationship of
bread alone with obesity seem to be limited too.
Studies generally reveal the health-promoting effects of
whole-grain bread. This study reveals the differences
between anthropometric measurements and the
nutritional status of individuals consuming different
types of bread and refutes the idea that individuals
consuming healthy bread have a healthier nutritional
profile or that individuals consuming white bread have
more unhealthy nutritional profiles. In fact, it has been
determined that the distribution of daily macronutrients
of individuals who prefer whole-grain bread is more
unbalanced. In addition, gender, educational status, and
age factors were found to be effective in the preference
of bread type.

Conclusion

It was determined that white bread is preferred more in
society. Bread type preference was not associated with
anthropometric measurements. It was determined that
the distribution of daily macronutrients of individuals
who prefer whole-grain bread is more unbalanced. It
was found that gender, educational status, and age were
the factors affecting the preference of bread type.
Although it is thought that those who prefer healthier

bread are more conscious about nutrition, have a more
balanced diet, and their anthropometric measurements
will be more optimal, this study has revealed that
nutrition is a whole and some stereotypes can mislead
us. Perceiving the only scapegoat and the only
unhealthy eating habit that needs to be changed is that
white bread and the thought that consuming whole-
grain bread will not lead to obesity does not reflect the
truth. In further studies, in order for revealing the
singular health effects of nutrients; to consider the
socioeconomic and sociocultural characteristics of the
countries when categorizing grains, and to single out
the essential grain nutrients consumed in their diets but
not to evaluate them in the same class as ready-to-
eat/packaged products that took place in the Western
diet would be a more accurate approach. In addition, it
is recommended that all individuals in society should
be screened in terms of bread type preferences,
especially those who are young, male, and with low
educational status, and the society should be educated
on healthy carbohydrate sources. It is believed that
providing education on healthy eating and healthy
bread consumption in public places, especially in
schools for the young population, through public
service announcements published in national and local
media, can significantly change the diet and bread
consumption habits of society.

Ethical considerations

Ethical issues (Including plagiarism, informed consent,
misconduct, data fabrication and/or falsification,
double publication and/or submission, redundancy,
etc.) have been completely observed by the authors.

Conflict of interest
The authors declare that there is no conflict of interest.

Funding

This research did not receive any specific grant from
funding agencies in the public, commercial, or not-for-
profit sectors.

Acknowledgments

The authors are grateful to Beykoz District Governor
of Istanbul Province and the students working on the
Nutrition Practice in Community Health Project at the
Department of Nutrition and Dietetics at the Faculty of
Health Sciences of Istanbul Medipol University for
their cooperation. The authors also thank the
participants for their time and contribution to the
research.

References

1. Bautista-Castafio I, Serra-Majem L.
Relationship between bread consumption, body
weight, and abdominal fat distribution:
evidence from epidemiological  studies.
Nutrition reviews. 2012;70(4):218-33. doi:
10.1111/j.1753-4887.2012.00454.x

2. Serra-Majem L, Bautista-Castafio I
Relationship between bread and obesity.
British Journal of Nutrition. 2015;113(2):29-
35. doi: DOI: 10.1017/S0007114514003249

3. Souki GQ, Reis VC, Moura LRC. The
Behavior of Bakery Consumers. Organizacfes

Ethiop. J. Health Dev. 2022; 36(4)



Factors in bread preference 7

10.

11.

12.

13.

14.

15.

Rurais & Agroindustriais, Lavras.
2016;18(1):1-12. doi:
10.22004/ag.econ.265430

Adigiizel E, Levent H, Colakoglu F. A Study
on Bread Consumption of Well-Educated
Individuals in Turkey: A Sample of University
Staff.  Pakistan Journal of  Nutrition.
2019;18(3):226-32.

O’Connor A. Bread consumption in the UK:
what are the main attitudinal factors affecting
current intake and its place in a healthy diet?
Nutrition Bulletin. 2012;37(4):368-79. doi:
10.1111/j.1467-3010.2012.01989.x

Gaesser GA. Perspective: Refined Grains and
Health: Genuine Risk, or Guilt by Association?
Advances in Nutrition. 2019;10(3):361-71.
doi: 10.1093/advances/nmy104

Newby PK, Muller D, Hallfrisch J, Qiao N,
Andres R, Tucker KL. Dietary patterns and
changes in body mass index and waist
circumference in adults. American Journal of
Clinical Nutrition. 2003;77(6):1417-25. doi:
10.1093/ajcn/77.6.1417

Sandvik P, Nydahl M, Kihlberg I, Marklinder
I. Consumers’ health-related perceptions of
bread - Implications for labeling and health
communication. Appetite. 2018 Feb;121:285-
93. doi: 10.1016/j.appet.2017.11.092

WHO Body mass index (BMI). World Health
Organization; [accessed 3 Oct 2020] Available
from: https://www.euro.who.int/en/health-
topics/disease-prevention/nutrition/a-healthy-
lifestyle/body-mass-index-bmi

Rakicioglu N, Tek Acar N, Ayaz A, Pekcan G.
Food and nutrition photo catalog sizes and
quantities. Ankara: Ata Ofset Printing. 2009.
Han TS, van Leer EM, Seidell JC, Lean ME.
Waist circumference action levels in the
identification of cardiovascular risk factors:
prevalence study in a random sample. BMJ
(Clinical research ed). 1995;311(7017):1401-5.
Available from:
https://doi.org/10.1136/bmj.311.7017.1401
Saka M, Tiirker P, Ercan A, Kiziltan G, Bas M.
Is neck circumference measurement an
indicator for abdominal obesity? A pilot study
on Turkish Adults. African health sciences.
2014 Sep;14(3):570-5. Available from:
https://pubmed.ncbi.nlm.nih.gov/25352874
Ashwell M, Gunn P, Gibson S. Waist-to-height
ratio is a better screening tool than waist
circumference and BMI for adult
cardiometabolic risk factors: systematic review
and meta-analysis. Obesity reviews : an official
journal of the International Association for the
Study of Obesity. 2012 Mar;13(3):275-86.
doi: 10.1111/j.1467-789X.2011.00952.x
BEBIS Turkish Version Ebispro for Windows
Data Bases: Bundeslebenmittelschlussell,11.3
and Other Sources. Stuttgart, Germany:
Nutrition Information System, 2004;

Gil A, Isik H, Bal T, Ozer M. Bread
consumption and waste of households in urban
area of Adana Province. Electronic Journal of
Polish Agricultural Universities, Food Science

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

of Technology. 2003;6(2):1-14.

Demir MK, Kartal H. A Survey Study
Conducted on Individuals Consuming Different
Types Of Bread in Konya Province. Electronic
Journal of Food Technologies. 2012;7(3):59-
64.

Aalipour F. Evaluation of Salt, Sodium, and
Potassium Intake Through Bread Consumption

in  Chaharmahal and Bakhtiari Province.
International  Journal of  Epidemiologic
Research. 2019;6:60—-4. doi:

10.15171/ijer.2019.11
Khaniki GRJ. Determination of zinc contents
in lIranian flat breads. Pakistan Journal of

Nutrition. 2005;4(5):294-7. doi:
10.3923/pjn.2005.294.297
Sandvik P, Kihlberg I, Lindroos AK,

Marklinder I, Nydahl M. Bread consumption
patterns in a Swedish national dietary survey
focusing particularly on whole-grain and rye
bread. Food &  nutrition  research.
2014;58:24024. Auvailable from:
https://doi.org/10.3402/fnr.v58.24024

Turkey Nutrition and Health Survey 2010.
Ankara; 2010. Available from:
https://hsgm.saglik.gov.tr/depo/birimler/saglikl
i-beslenme-hareketli-hayat-
db/Yayinlar/kitaplar/diger-kitaplar/TBSA-
Beslenme-Yayini.pdf

Quilez J, Salas-Salvado J. Salt in bread in
Europe: potential benefits of reduction.
Nutrition reviews. 2012 Nov;70(11):666-78.
doi: 10.1111/j.1753-4887.2012.00540.x
Lebbos N, Daou C, Ouaini R, Chebib H, Afram
M, Curmi P, et al. Lebanese Population
Exposure to Trace Elements via White Bread
Consumption. Foods. 2019;8(11):574.
Available from:
https://doi.org/10.3390/foods8110574

Giilmez H, Kut A, Aile S, Saglik H. Metabolik
sendromu olan hastalarda visseral yaglanma
orani ve boyun ¢evresi arasindaki iligki. Genel
Tip Dergisi. 2017;27(1):15-22.

Cad M, Bey A. Turkey obesity diagnosis and
treatment  guidelines  Endocrinology and
Metabolism. Ankara, Turkey: Miki Printing;
2019. Available from: www.temd.org.tr

Jones JM, Garcia CG, Braun HJ. Perspective:
Whole and Refined Grains and Health -
Evidence Supporting ‘make Half Your Grains
Whole’. Advances in Nutrition.
2020;11(3):492-506. doi:
10.1093/advances/nmz114

Musa-Veloso K, Poon T, Harkness LS, O’Shea
M, Chu Y. The effects of whole-grain
compared with refined wheat, rice, and rye on
the postprandial blood glucose response: a
systematic review and meta-analysis of
randomized controlled trials. The American
journal  of  clinical  nutrition. 2018
Oct;108(4):759-74. doi: 10.1093/ajcn/ngy112
Turkey Dietary Guidelines. Tiirkiye Beslenme
Rehberi. TUBER. Turkey Dietary Guidelines.
Ankara, Turkey: Republic of Turkey Ministery
of  Health; 2016.  Available  from:

Ethiop. J. Health Dev. 2022; 36(4)



8 Ethiop. J. Health Dev.

28.

29.

30.

31.

32.

33.

http://beslenme.gov.tr/content/files/Tuz/17_oca
k_tu_ber_ingilizce .pdf

Castro-Quezada I, Roman-Vifias B, Serra-
Majem L. The mediterranean diet and
nutritional adequacy: A review. Nutrients.
2014;6(1):231-48. doi: 10.3390/nu6010231
Schwingshackl L, Schwedhelm C, Galbete C,
Hoffmann G. Adherence to mediterranean diet
and risk of cancer: An updated systematic
review and meta-analysis. Vol. 9, Nutrients.
2017. doi: 10.3390/nu9101063

Hosseini  SH, Papanikolaou Y, Isalm N,
Rashmi P, Shamloo A, Vatanparast H.
Consumption Patterns of Grain-Based Foods
among Children and Adolescents in Canada:
Evidence from Canadian Community Health
Survey-Nutrition  2015.  Nutrients. 2019
Mar;11(3). doi: 10.3390/nu11030623
Papanikolaou Y, Jones JM, Fulgoni VL.
Several grain dietary patterns are associated
with better diet quality and improved shortfall
nutrient intakes in US children and adolescents:
a study focusing on the 2015-2020 Dietary
Guidelines for Americans. Nutrition Journal.
2017;16(1):13. Available from:
https://doi.org/10.1186/s12937-017-0230-0
Aksoylu Z, Savlak N, Cile Y, Ozlem C, Kose
E. Determination of bread types consumption
habits of individuals in the city center of
Manisa. Gida. 2014;39(3):147-54. doi: doi:
10.5505/gida.26818

Guiné R, Matos M, Henriques C, Correia P.
Preferences and consumer habits related to
bread in the centre of Portugal. Nutrition &
Food Science. 2016 May 9;46:306-20. doi:

34.

35.

36.

37.

38.

10.1108/NFS-11-2015-0149

Zita Seres; Dragana Soronja Simovié; Maja
Doki¢; Ivana Nikoli¢; Miljana Dordevié.
Bread As the Main Indicator of Age-Changing
Dietary Habits Among Young People. 10th
International ~ Scientific and  Professional
Conference ,,With Food to Health* Osijek,

Croatia, October 12th - 13th 2017.
2017;(142):2637. doi:
http://doi.org/10.5281/zenodo.1161244

Muhihi A, Gimbi D, Njelekela M,

Shemaghembe E, Mwambene K, Chiwanga F,
et al. Consumption and acceptability of whole-
grain staples for lowering markers of diabetes
risk among overweight and obese Tanzanian
adults. Globalization and Health. 2013;9(1):26.
Available from: https://doi.org/10.1186/1744-
8603-9-26

Worsley A. The behavioural and demographic
contexts of white bread consumption. British
Food Journal - BR FOOD J. 2003 Nov
1;105:695-9. doi:
10.1108/00070700310506245

Worsley A, Blasche R, Ball K, Crawford D.
The relationship between education and food
consumption in the 1995 Australian National
Nutrition Survey. Public health nutrition. 2004
Aug;7(5):649-63. doi: 10.1079/PHN2003577
Jezewska-Zychowicz M, Krdlak M. The
Choice of Bread: The Association between
Consumers’ Awareness of Dietary Fiber and
Declared Intentions to Eat. VVol. 12, Nutrients .
2020. doi: 10.3390/nu12020360

Ethiop. J. Health Dev. 2022; 36(4)



