
INTRODUCTION

To succeed in a highly competitive market, food companies
must develop new successful products valued by consumers
(Grunert et al., 1996; Stewart-Knox and Mitchell, 2003;
Barrena and Sánchez, 2012). Development of new technolo-
gies or products is driven by advancements in technology,
consumer priorities not taken into consideration before the
product stage. The public may have difficulties in under-
standing and/or appreciating the benefits of the new tech-
nologies unless they are presented concrete product-related
benefits. The consumer and food scientists do not use the
same language. Food scientists enter discussions about
healthy products, products rich with dietary fibre, but con-
sumers not always understand these terms. The American
Association of Cereal Chemists in 2001 (Anonymous,
2001) defined dietary fibre as “the edible parts of plants or
analogous carbohydrates that are resistant to digestion and
absorption in the human small intestine with complete or
partial fermentation in the large intestine”. Some authors,
such as Yan et al. (2015), define dietary fibre (DF) as com-
posed of a mixture of compounds that include carbohydrate
polymers as well as non-carbohydrate components, includ-
ing cellulose, hemicelluloses, pectins, gums, mucilages, and
lignin.

Dietary fibre can also impart some functional properties to
foods, e.g., increase water holding capacity, oil holding ca-
pacity, emulsification and/or gel formation. Indeed, we shall
illustrate that dietary fibre incorporated into food products
(bakery products, dairy, jams, meats, soups) can modify
textural properties, avoid synaeresis (the separation of liq-
uid from a gel caused by contraction), stabilise high fat food
and emulsions, and improve shelf-life (Elleuch et al., 2011).

Consumption of grain products and particularly those made
from wholegrain are associated with various health benefits
(Jacobs et al., 1999; Liu et al., 1999). These benefits can be
achieved either by consuming wholegrain products or alter-
natively can be derived from changing the composition of
the grain to include more beneficial components (Pouta-
nen et al., 2008). Whether benefits are to be achieved
through the consumption of wholegrain or the consumption
of such functional grain products, in order to have any im-
pact on health it is necessary for consumers to eat such
types of foods. Cereal grain bran fractions, seed coat and
cotyledons of legumes, and endosperm cell walls are rich
sources of DFs. Those DFs that selectively promote probi-
otics (living microorganisms that confer health benefit on
the host) and benefit host health are prebiotics (Bultosa,
2016).
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The positive benefits of dietary fibre (DF) include regulation of the intestinal transit, prevention of
risk or treatment of diabetes, and prevention of cardiovascular diseases, colon cancer, and obe-
sity. The aim of this study was to collect information on knowledge about dietary fibre of citizens
of Latvia. The questionnaire consisted of 22 questions. Its aim was to evaluate knowledge in
three distinct areas: six concerning knowledge about food fibres; six — about the relation be-
tween fibres and various foods, and ten about the relation between fibres and diseases. The
methodological study was conducted involving 231 participants, of which 83.5% were female and
16.5% male, aged between 18 and 80 years. The respondents were selected by convenience,
and they differed in age, literacy, gender, geographical area of residence, and included people
from different cities and smaller villages. 67% of the respondents considered that consumption of
sufficient amounts of fibres can prevent or treat different diseases. 85% of respondents noted that
legumes (peas, beans) are a source of fibres, but that it was more possible to take up the fibre
with a combination of vegetables and animal products. The questionnaire revealed that respon-
dents are aware of the benefits of fibre consumption for promoting health and treating some dis-
eases.
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Association between intake of dietary fibre and reduction in
incidence of colorectal cancer is debatable, but it has been
shown in a large epidemiological trial that dietary fibre
from grains and cereals gives a protective function (Peters
et al., 2003), confirming the statement of the European Can-
cer Prevention consensus panel (Anonymous, 1997) that
high intake of cereal fibre may reduce the risk of colorectal
cancer (Grasten et al., 2007). The current trend is towards
diets that include a greater amount of plant foods as these
are implicated in the maintenance and/or improvement of
health (Rodríguez et al., 2006). However, despite the bene-
ficial effects mentioned above, there is also evidence of
some negative health effects resulting from the intake of fi-
bre. For example, fibre can produce phytobenzoates, which
can induce a decrease of proteins in the absorption and di-
gestion process (Martinho et al., 2013).

The dietary fibres were one of the most attractive themes in
nutrition and public health in the second half of the twenti-
eth century, being the stimulus for a large number of epide-
miological studies at different levels: physiological, analyti-
cal, and technical. In that way it served as catalyst for the
advancement of knowledge about the causes of several dis-
eases, especially those connected to the large intestine or di-
abetes, and have contributed to set targets valuable for de-
fining a healthy diet both by the food industry and by
legalisation (Cummings et al., 2004; Martinho et al., 2013).
The aim of this research was to survey knowledge about di-
etary fibre by citizens of Latvia.

MATERIALS AND METHODS

Participants and study design. To achieve the objective of
this study a survey was made by means of a questionnaire
comprised of open and closed questions, in order to obtain
some qualitative information on knowledge of Latvian citi-
zens about dietary fibre. The questionnaire consisted of 22
questions (Table 1), the aim of which was to evaluate
knowledge in three distinct areas: six concerning knowledge
about food fibres; six — about the relation between fibres
and variety of foods, and ten about the relation between
fibres and diseases.

They are all presented in the ordinal Likert scale according
to the following answer format: 1 – strongly disagree; 2 –
disagree; 3 – neither agree nor disagree; 4 – agree; and 5 –
strongly agree.

The questionnaire was completed between October and De-
cember of year 2014, and a total of 231 filled-in question-
naires were obtained by respondents of which 83.5% were
female and 16.5% male, aged between 18 and 80 years.

Statistical analysis. The mean and standard deviations and
p values were processed by mathematical and statically
methods. The data were subjected to one way analysis of
variance (ANOVA). Significance was defined at p < 0.05.

RESULTS

The geographical coverage was throughout Latvia, from the
north to the south. The respondents were selected by conve-
nience, of different age, literacy, gender, geographical area
of residence, and including people from different rural and
urban areas (Table 2).

All of the respondents were over 18 years old, the majority
(29.9%) were in the range 31 to 40 years, followed by
25.9% who were aged between 41 and 50 years. The pro-
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T a b l e 1

DESIGN OF QUESTIONNAIRE

Item Complete question

Q.1 Only plant foods have fibre.

Q.2 Foods of animal origin such as meat, eggs, and dairy products
contain no fibres (unless added).

Q.3 According to the World Health Organisation, the average adult
should eat 25 g of fibre per day.

Q.4 Whole foods (pasta, rice, bread, cereal…) have less fibre than
non-whole foods.

Q.5 Unpeeled fruits have less fibre than peeled ones.

Q.6 Dietary fibres are classified into soluble and insoluble.

Q.7 Dietary fibres are only in plant foods.

Q.8 Dietary fibres are only in animal foods.

Q.9 Dietary fibres may originate in plant and animal foods.

Q.10 Dietary fibres have calories, and so they provide energy to the
organism when ingested.

Q.11 Legumes (peas, beans), cereals, and fruits are foods that are very
rich in dietary fibre.

Q.12 The average consumption of dietary fibres is higher in urban areas
than in rural areas.

Q.13 Eating dietary fibres in appropriate amounts can prevent and/or
treat diseases.

Q.14 Fibres can prevent and/or treat cardio-vascular diseases.

Q.15 Fibres can prevent and/or treat cholesterol.

Q.16 Fibres can prevent and/or treat bowel cancer.

Q.17 Fibres can prevent and/or treat obesity.

Q.18 Fibres can prevent and/or treat breast cancer.

Q.19 Fibres can prevent and/or treat constipation.

Q.20 Fibres can prevent and/or treat vision problems.

Q.21 Fibres can prevent and/or treat the deficiency of vitamins and
minerals.

Q.22 Fibres can prevent and/or treat diabetes.

T a b l e 2

STATISTICS ON RESPONDENTS

Regions of
Latvia

Number of
respondents

Percentage,
%

Number of
respondents,
male/female

Average age
of respondents

Latgale 19 8 10/9 35

Zemgale 81 35 7/74 41

Kurzeme 32 14 2/30 40

Vidzeme 38 16 8/30 41

Rîga 61 27 11/50 37

Total 231 100 38/193 38



portion of those aged between 18 and 30 was 23.7%, be-
tween 51 and 60 years —14.9% and over 60 years — 5.6%.
Considering the place of living, a large majority, 65.3%
lived in urban areas, and 34.6% lived in rural areas.

The respondent perception and knowledge about overall
questions about DF are summarised in Figure 1.

Latvian respondents lacked good knowledge about the DF
classification (soluble and insoluble), calories of DF and the
recommended DF daily intake (Fig. 1).

The knowledge of respondents about the relationship be-
tween fibre and variety of foods is summarised in Figure 2,
which shows that the respondents know that the respective
food products are good sources of dietary fibre.

The results (Fig. 3) showed that respondents did not have a
unified view about fibres recourses in food. Most of them
agreed that plant and animal foods are fibre-rich products.

Knowledge of the relation between fibre and diseases is
shown in Table 3. Knowledge of respondents about the rela-
tion between fibre rich foods and diseases was intermediate.
They very well understood the relation between fibre and
regulation of cholesterol level and treatment of constipation.
On the other diseases, the opinion was contradictory.

DISCUSION

Over the past 200 years, intake of dietary fibre, which has
always been a significant part of the human diet, has gradu-

ally decreased (Kendall et al., 2010). It was interesting to
determine Latvian respondents’ knowledge on the recom-
mendations of the World Health Organisation (WHO) daily
intake of DF (Table 1, Question 3). The majority of respon-
dents (48%) had no opinion (Fig. 1) on the WHO recom-
mendation stating that an adult should consume on average
25 g DF per day. 8.6% of the respondents did not know how
much DF should be consumed by an average adult per day.
Fibre recommendations were based on studies that show an
increased risk for heart disease when diets low in fibre are
consumed. The recommended daily intake of total fibre for
adults 50 years and younger was set at 38 g for men and
25 g for women, while for men and women over 50 years it
was set at 30 and 21 g of fibre per day, respectively, due to
decreased consumption of food (Slavin, 2003). Information
on the daily intake of DF in the scientific and public space

Fig. 1. Perception of Latvian citizens
about dietary fibres.

Fig. 2. Respondent perception about relation
between fibres and foods.
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Fig. 3. Respondent perception about relation between fibres and plant and
animal foods



could be used to promote the knowledge of Latvian respon-
dents. The results of the questionnaire showed that Latvian
women have more knowledge about the recommended daily
intake of DF compared to men (p < 0.05).

Dietary fibre can be categorised into soluble and insoluble,
according to its solubility in water, and both types are pres-
ent in most plant foods (Elleuch et al., 2011). Cellulose and
lignin, which are structural parts of plants, belong to the cat-
egory of insoluble fibre, since they do not dissolve in water
and are not metabolised by intestinal bacteria. On the other
hand, pectin, gums, and mucilages, which exist within and
around the plant cells, belong to the soluble fibre since they
are water soluble (acquiring a gel-like structure) and fer-
mentable by colonic bacteria (Guine et al., 2014). Answers
to Question 6 (dietary fibres are classified into soluble and
insoluble) showed that 22.1% of respondents do know
about solubility of fibres, 32.0% did not have clear opinion
about classification of DF (Fig. 1). 45% of respondents
agreed/strongly agreed that dietary fibres are classified into
soluble and insoluble. Only 21% of Portuguese respondents
have good knowledge about DF classification (Martinho et

al., 2013), thus it can be concluded that Latvian citizens are
better informed about solubility of fibres.

Regarding the knowledge about the relationship between
DF and energy, the average response was 2.81 ± 1.01 on
the Likert scale corresponding to a neither agree nor dis-
agree (score 3). Regarding Question 10 (DF have calories,
and so they provide energy to the organism) only 27.69% of
respondents agreed and 30.7% responded neither agree nor
disagree to this statement. This does correspond to good un-
derstanding, because according EU Regulation No.
1169/2011 on the provision of food information to consum-
ers, DF is a energy source from which through metabolic
processes 2 kcal·g-1 (8 kJ·g-1) are produced. Thus, knowl-
edge about nutrition and energy value of fibre is insuffi-
cient, and active communication to the public could im-
prove the situation.

Regarding the knowledge about DF, the respondents re-
vealed on average a positive grade in the level of knowl-
edge in Latvia, although low, which means that still some
measures should be adopted to inform the population about
DF and its role as a component of a healthy diet. The level
of education also had a significant effect (p < 0.05); partici-
pants with higher education (university level) demonstrated
a higher level of knowledge.

The most widespread, extensively advertised, and con-
sumed DF products are those derived from cereals (break-
fast cereals, bakery products, biscuits, etc.). However, over
the past decade, a greater amount of dietary fibre materials
from fruits (citrus, apple, and others) is being introduced in
the market (Nandi and Ghosh, 2015). Dietary fibre has been
introduced via vegetable intake from the beginning of time
and has been recognised as having a low caloric value but
providing important health benefits (Zhu et al., 2015).
Knowledge and understanding of consumers about dietary
fibre in food are very important for food and nutrition scien-
tists and for producers.

Regarding Question 11, 82% respondents agreed (agree or
agree strongly) that legumes (peas, beans), cereals and fruits
are foods that are very rich in DF (Fig. 2). Studies described
by Dahl and Stewart (2015) and Martinho et al. (2013) cor-
roborate the opinion of Latvian respondents, in that it is
very good to know about DF amounts in different raw mate-
rials. On Question 4, 61.1% respondents strongly disagree
or disagree that whole foods (pasta, rice, bread, cereals)
have less fibre than non-whole foods (Fig. 2). This shows
that the public in Latvia has sufficient information about
wholegrain products, and that consumers are knowledge-
able. However, respondents were not so confident about DF
in the foods of animal origin — the Likert score for the
statement was 1.77 ± 0.70, corresponding to disagreement
(score under 3.0), thus indicating that most people still do
not know the origin (only plant or only animal) of DF (Fig.
3). Therefore, in general Latvian citizens are aware that fi-
bre does not have primary origin from animal foods, which
is consistent with research of Martinho et al. (2013) about
DF knowledge of Portugal citizens.

Positive benefits of DF are associated with the regulation of
the intestinal transit, and prevention or treatment of diabe-
tes, cardiovascular diseases, and regulation of colon cancer
and obesity. Nutritional recommendations for diabetes fre-
quently include modest weight loss and increase in fibre in-
take. In addition, current guidelines for the prevention of
type 2 diabetes include an increase in the total dietary fibre
intake (Bantle et al., 2008), since prospective studies have
observed reduced diabetes risk with high cereal fibre and
whole grain consumption (Liu, 1999). Considering the re-
sponses “neither agree nor disagree” (Table 3), respondents
are not sure about DF and treatment of breast cancer
(59.8%), vision problems (50.6%), diabetes (48.9%), and
bowel cancer (37.7%). Respondents have a wrong idea
about the effect of fibre to treat vision problems (Likert
scale score — 2.65 ± 0.86). There is no evidence whatso-
ever about any benefits of ingesting dietary fibre and im-
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T a b l e 3

STATISTICS REGARDING THE RELATIONSHIP BETWEEN FIBRE
AND DISEASES

Item Respondents answer, % Average the
Likert scaleStrongly

disagree
(1)

Disagree
(2)

No opin-
ion(3)

Agree
(4)

Strongly
agree (5)

Q.13 0.4 3.9 26.4 53.7 15.6 3.80 ± 0.76

Q.14 1.3 7.3 35.9 46.8 8.7 3.54 ± 0.80

Q.15 0.0 1.7 25.5 59.4 13.4 3.84 ± 0.66

Q.16 2.6 7.8 37.7 41.1 10.8 3.49 ± 0.88

Q.17 0.4 3.0 20.8 53.7 22.1 3.94 ± 0.77

Q.18 6.9 19.9 59.8 11.7 1.7 2.81 ± 0.79

Q.19 1.3 1.3 17.3 47.6 32.5 4.09 ± 0.81

Q.20 11.3 26.0 50.6 10.8 1.3 2.65 ± 0.86

Q.21 6.4 19.1 33.3 35.1 6.1 3.15 ± 1.01

Q.22 3.0 9.5 48.9 33.8 4.8 3.28 ± 0.82



provement of vision, but this question was aimed at access-
ing the knowledge of the population about this issue.

A significant difference (p < 0.05) was not found between
knowledge of respondents about DF and disease. The ob-
tained results (Table 3) indicate that Latvian respondents as-
sociate DF with the cholesterol level, regulation of obesity,
and treatment of constipation. The statement of these an-
swers on the Likert scale was 3.84 ± 0.66 (Question 15),
3.94 ± 0.77 (Question 17) and 4.09 ± 0.81 (Question 19) for
the associated diseases.

CONCLUSION

Latvian respondents revealed on average a positive level of
knowledge about DF, however, some measures still must be
adopted to inform the citizens about DF and its role as a
component of a healthy diet.

This study provided valuable information regarding the
level of information of a wide range of respondents about
the health benefits of an adequate intake of dietary fibre.

The questionnaire revealed that respondents are aware of
the benefits of fibre consumption for promoting health and
treating some dessease.
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LATVIJAS IEDZÎVOTÂJU ZINÂÐANAS PAR ÐÍIEDRVIELÂM

Ðíiedrvielu uzòemðana asociçjas ar to pozitîvo ietekmi uz zarnu trakta peristaltiku, diabçta slimniekiem cukura lîmeòa regulâciju, sirds un
asinsvadu slimîbu novçrðanu, kâ arî svara regulçðanai. Pçtîjuma mçríis bija noskaidrot Latvijas iedzîvotâju zinâðanas par ðíiedrvielâm.
Pçtîjuma ietvaros tika izveidota aptaujas anketa ar 22 jautâjumiem, kas iedalîti trîs grupâs: seði jautâjumi — zinâðanas par ðíiedrvielâm; seði
— kopsakarîbas starp ðíiedrvielâm un pârtikas produktu grupâm un desmit — kopsakarîbas starp ðíiedrvielâm un saslimðanâm. 67%
respondentu uzskata, ka, uzòemot pietiekamâ daudzumâ ðíiedrvielas, ir iespçjams novçrst daþâdas saslimðanas. 85% respondentu
atzîmçjuði, ka pâkðaugi ir bagâtîgs ðíiedrvielu avots, bet vairâk ðíiedrvielu iespçjams uzòemt, kombinçjot augu un dzîvnieku valsts
produktus. Iegûtie rezultâti norâda, ka respondenti ðíiedrvielas uzturâ asociç ar holesterîna lîmeòa regulçðanu, aptaukoðanâs un
aizcietçjumu samazinâðanu.
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