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Abstract
Purpose:Because dietary fibre has been recognized as a migjdo the maintenance of a healthy
body as well as to help against the developmesbofe chronic diseases, this work aimed at
studying the level of knowledge of a relatively widhnge of people about the health effects related
to the ingestion of dietary fibre in appropriatesdges.
Methodology: A descriptive cross-sectional study was undertake@ non-probabilistic sample of
6010 participants. The data were collected fromc@Qntries in 3 different continents (Europe,
Africa and America) and measured the level of kmalgke regarding different health benefits from
dietary fibre. The questionnaires were applied ibgad interview after verbal informed consent.
Findings: The results obtained considering the general lef/&nhowledge revealed a considerable
degree of information about the benefits of fitmegfage score of 3.54+0.5, on a scale from 1 to 5).
There were significant differences between gen(es8.001), with higher average score for women,
and also for level of education (p<0.001), with Heg score for university level. The living
environment also showed significant differences0(p81), with people living in urban areas
showing a higher degree of knowledge. Also for ¢oas the differences were significant (p<0.001),
with the highest score obtained for Portugal (3a&nd the lowest for Croatia, Italy, Latvia,
Macedonia and Romania (3.5). However, despite tt#fences, the results showed that for all the
countries the degree of knowledge was good (abovg 8orresponding to a minimum level of
knowledge of 70%.
Originality/Value: This work is considered important due to the waédeerage, including so many
countries inclusive with different social and cutusettings. The study allowed concluding that, in
general, the participants in the study were quiedl imformed about the benefits of dietary fibre fo
the improvement of human health, regardless of gerldvel of education, living environment or

country. This finding is very relevant consideritng diversity of people that composed the sample
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and reinforces the necessity of continuing withaadienal policies aimed at providing the general

population with the knowledge that might help thexake appropriate food choices.

Keywords: Dietary fibre, health effect, cardiovascular diggaBabetes, obesity, survey.
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INTRODUCTION

Dietary fibre comprises a category of non-digestifidod ingredients originating from vegetable
products and includes, among other polysacchari@s,starch polysaccharides, oligosaccharides,
and lignin. Dietary fibre can be classified intoterasoluble (pectins, some hemicelluloses, gums) or
insoluble (cellulose, lignin and some hemicelluk)séChylinska et al., 2016; Guiné et al., 2014;
Kaczmarczyk et al., 2012; Martinho et al., 2013).

Various health benefits are related to an adequeake of dietary fibre, which is a pivotal
element of a healthy diet. The positive relatiopghetween dietary fibre intake and human health
has been scientifically established (Macagnan.e2@l5).

The benefits associated with an adequate intaldetdry fibre are numerous, and include the
improvement of bowel functions such as regulatibrihe transit and prevention of constipation;
prevention of diverticular disease; prevention oflammatory bowel disease (Crohn's disease);
prevention or treatment diabetes, cardiovascukaadie and gastro-intestinal related types of cancer
Furthermore, it reduces the risk of obesity, hypethemia, hypercholesterolaemia and
hyperglycaemia (Kaczmarczyk et al., 2012; Kendadlle 2010).

Some nondigestible carbohydrates like fructo-okga$arides are easily and rapidly fermented,
and they have been associated with an increaseeinumber of bifidobacteria in feces, being thus
beneficial for the colonic health. Yen et al. (2DEVvaluated the long-term effects of isomalto-
oligosaccharide supplementation on fecal microbibtavel function, and biochemical indicators of
nutritional status in constipated elderly subjeatsl observed a positive effect of fibre intake in
improving the colonic microbiota profile and bovmbvement.

High-fibre diets, particularly those with insolulfibre, help to increase stool bulk and moisture
and reduce travel time through the gastrointestinaat, thus providing considerable defense against

the development of diverticulosis. A low-fibre diedn increase the risk for developing diverticula
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because of the resulting reduction in colon lumee,sresulting in the diffusion of muscular
contraction forces to the colon wall, thus incragspressure and producing herniation (Mulligan,
2015).

Scientific research suggests a possible proteefifeet of dietary fibre against the development
of oesophageal and gastric types of cancer (Ganzadd Riboli, 2010; Jessri et al., 2011; Navarro
Silvera et al., 2014; Zhang et al., 2013). Theral$® evidence that there is a relationship between
dietary fibre ingestion and colorectal cancer pnttem (Azuma et al., 2013; Ben et al., 2014; Khalid
et al., 2014; Ma et al., 2013).

O’Neil et al. (2010) investigated the associatibnvbole grain consumption with prevalence of
overweight and obesity in adults, and their resatiefirmed that those who consumed higher
amounts of whole grains, and hence higher fibreages, had lower body weight. Experimental
studies have further associated dietary fibre vathavourable influence on cardiovascular risk
factors, reduced risk of coronary heart disease sagnificant lowering of total and LDL cholesterol
(Mann and Cummings, 2009).

Despite the positive effects mentioned above, tiesdso evidence of some possible negative
effects resulting from the intake of fibre, suchsasne slight interference with the absorption of
some vitamins and minerals (Hernandez et al., 199&yever, it is unlikely that healthy adults who
consume dietary fibre within the recommended dosalgave problems relatively to nutrient
absorption (Slavin, 2008).

The aims of the present work were to investigate/tbat extent the population is aware of the
positive health effects associated with the ingesbf dietary fibre, and also in what way factors
such as gender, level of education, living envirentror country can influence the perceptions of

people about the relations between fibre and health

MATERIALS AND METHODS
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Instrument

The guestionnaire was designed to access on orte thansocio-demographic characteristics like
age, gender, level of education, country and livemyvironment, and on the other hand the
knowledge about the relation between dietary fianel possible beneficial effects to treat and
prevent diseases. For this, a group of questions weluded and the respondents were asked to
state their accordance measured on a 5-point Lé@ate varying from 1 (totally disagree) to 5
(totally agree). Hence, the respondents were askettlicate their extent of agreement towards the
following statements: “Eating dietary fibres in appriate amounts can prevent and/or treat
diseases”, “Fibres can prevent and/or treat casdiovar diseases”, “Fibres can prevent and/or treat
cholesterol”, “Fibres can prevent and/or treat Howa@ncer”, “Fibres can prevent and/or treat
obesity”, “Fibres can prevent and/or treat breaahcer”, “Fibres can prevent and/or treat
constipation”, “Fibres can prevent and/or treatonsproblems”, “Fibres can prevent and/or treat the

deficiency of vitamins and minerals” and “Fibres gaevent and/or treat diabetes”.

Data collection

Before application of the questionnaire to theipgrants in the study, it was submitted for apptova
by the Ethics Committee for use in human subjedt® participation in the survey was voluntary,
and the questionnaire was applied by direct inésvvonly to adult citizens, after verbal informed
consent was obtained. All answers were anonymauas<o protect the participants and all ethical
issues were strictly fulfilled when preparing ant applying the questionnaire. The questionnaire
was applied in 10 different countries simultanepuafter the translation to the native languages in

each country.

Statistical Analysis
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For the analysis of the data, several basic ddsarigtatistical tools were used. Also the crosstab
and the chi square test were used to assess #tiemslbetween some of the variables under study.
For all data analysis the SPSS software, from IBl. (version 22), was used. The level of

considered significance was 5%.

RESULTS AND DISCUSSION

Sample Characterization

This study was undertaken simultaneously in 10ediifit countries originating from 3 different

continents (Europe, America, Africa). This studyc@amted for a global participation of 6010

individuals. The number of participants from Argeatwas 847, from Croatia was 2530, from Egypt
281, from Hungary 296, from ltaly 312, from Latvi&80, from Macedonia 312, from Portugal 382,
from Romania 670 and from Turkey was 200.

Regarding gender, 65.7% were female and 34.3% male.

The average age of the participants was 34.5t18afsy ranging from 17 to 84 years. The
average age of the female participants was sligbther (33.5£13.3 years) when compared to the
average age of the male participants (36.5+14.4syea

The majority of the participants, 55%, had a ursitgr degree, while 42% had competed
secondary school and just 3% had the lowest ldvetiacation (primary school).

Most of the participants lived in an urban enviramn (79.7%), while 19.6% lived in rural

areas.

Knowledge about Health Benefits of Dietary Fibre
According to Anderson et al. (2009) dietary fibréake provides many health benefits. Table 1
reveals the statistics and results of the chi-sguest relating to the knowledge about the health

benefits of ingesting dietary fibre. It was obseltleat the women were more aware of these benefits
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than men (average 4.1 against 3.9), and this diffsx was statistically significant (P<0.001),
although the relation between the variables was (Gvamer’'s V = 0.081). Typically, values of
Cramer’s V coefficient around 0.1 are small, megrtimat the association between the variables is
weak, values around 0.3 are medium and of 0.5 er axe large, and in that case the association
between the variables is strong (Maroco, 2012).0Assgnificant differences were observed
according to educational level, so that people waithniversity degree showed a higher level of
knowledge about the benefits of dietary fibre fantan health. These variables were significantly
related but also with a low degree of associat®r0(001and Cramer’s V = 0.076). Regarding the
living environment, people residing in urban areasled to be more informed than those living in
rural areas, being these differences significaD(@81 and Cramer’s V = 0.094).

Because this study was undertaken in 10 differeninties, it was interesting to see the
differences among them. Hungary showed the highestage score (4.1) for knowledge about the
fibre benefits, while Egypt, Latvia and Macedonieegented the lowest values (3.8). These
differences were statistically significant (P<0.p@nd the Cramer’s V indicated the degree of
association between these variables to be 13%thanefore also weak.

Anderson & Jhaveri (2012) presented epidemiologisaldies about dietary fibre and
cardiovascular diseases. The relation between fibdecardiovascular diseases was also investigated
in the present study and the results are showralnleTl. Significant differences were found between
genders, levels of education, living environmemd eountries. The women were more aware of the
effects of fibore on cardiovascular diseases, anave those with a university degree and those
living in urban areas. Participants from Argentarad Portugal showed the highest average scores
for this effect of fibre (3.9, for both) while panpants from Italy showed the lowest score (3.4).
Although these difference were significant (P<0)J& association between the variables was weak

(Cramer’'s V = 0.129).
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Sol4 et al. (2010) demonstrated the influence efady fibre in lowering plasma low-density
lipoprotein (LDL) cholesterol, triglycerides, ingul oxidised LDL and systolic blood pressure. Table
1 shows that the participants in this study wenmeegaly aware of these effects of dietay fibre hwit
average scores above 3.6 on a scale from 1 to &inAgjatistically significant differences were
encountered between all the demographic varialilediesl (Gender, Level of Education, Living
Environment or Country). The participants from Amgea and Portugal showed once more the
highest level of knowledge about this fact (4.@giast Italy with a score of 3.6.

Many studies have shown that colorectal cancersbeaattributable to insufficient fibre intake
(Azuma et al., 2013; Ben et al., 2014; Khalid et 2014; Ma et al., 2013; Nagle et al., 2015). €abl
2 reveals the results obtained for the knowledgritathis effect of fibre. Gender, level of educatio
living environment and country all influenced sigrantly the knowledge of the respondents. For
this case, Portugal and Turkey appeared with tighdsit scores (4.1) while Egypt and Latvia
evidenced the lowest awareness of this fact (AB)ough there were significant differences for all
demographic variables, the association was sliglethg weak for the variable country, with the
highest Cramer’s coefficient (0.139).

Adam et al.(2015) demonstrated that increasingatheunt of fibre in the diet proportionately
decreased food intake, body weight gain and bodgdiatent. The participants in this study revealed
a considerable knowledge about this effect, althowgh significant differences between women
and men, among levels of education, living envirenta or countries (Table 2). While in Egypt the
knowledge was good but not very high (3.4), in Byrland Portugal the scores obtained were higher
(4.1, in both cases).

Low fibre intake constitutes a risk factor for deyeng breast cancer, according to many studies
(van Gemert et al., 2015; Peltzer and Pengpid, RaB&ble 2 shows that, on average, the participants
were informed about this, with a general score.0£8.0, on a scale up to 5. Again the women got a

higher score (3.0) when compared to men (2.9), sighistically significant differences. The same
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happened for level of education, with higher ediecatorresponding to the highest score (3.1), and
hence the highest knowledge. For the relation batwkbre and breast cancer no significant
differences were found for living environments. Hower, the country of residence exerted a
statistically significant influence over the lewsl knowledge, with Egypt showing the highest score
(3.5) contrarily to Italy, with only 2.7.

Dietary fibre has an important role against coragign (Collins and O’Brien, 2015; Rao et al.,
2015). According to the results in Table 3, womenealed a higher knowledge of this when
compared to men (average scores of 4.2 and 38eatgely), with significant differences among
genders. The level of education also revealed mifgignt influence, so that the participants with
higher education showed higher score (4.2). Thelpeo urban areas showed again a significantly
higher degree of information when compared to tHoseg in rural areas. Regarding the influence
of country, Hungary and Portugal showed the higkestes (4.4) contrarily to Egypt with 3.7, being
these differences statistically significant.

There is no evidence whatsoever about any berdadfitggesting dietary fibre and improvement
of vision. Hence, this question was aimed at acegdbe knowledge of the population about this,
and in this case the lowest score would mean thkeest degree of knowledge. Although with an
average overall score lower than in other cas#ish&t value was high, 2.9+£1.0, meaning that peopl
had a wrong idea about the effect of fibre to tkesibn problems (Table 3). There were statisticall
significant differences for all demographic varedblconsidered: women with higher score in
comparison to men, and, surprisingly, higher lesfekducation also corresponding to the highest
score, and therefore to a lowest level of knowled®egarding the differences between countries,
they were also statistically significant (P<0.0@hyd the lowest score was for Latvia (2.6) contyaril
to Egypt that got the highest score (3.3). In dase, the most informed would be the participants
from Latvia. Again the association between theseabbes was weak, given the low value of

Cramer’'s V (0.115).
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Severalin vitro studies have shown that both insoluble and solfilbies have mineral-binding
properties, thus potentially interfering with miakabsorption (Baye et al., 2015). Hence, the tesul
in Table 3 suggest that the respondents are natavtahis fact, because the overall score obtained
was 3.3x1.1, thus indicating agreement with thedadtatement evaluated. The differences were
statistically significant among genders (P<0.00drauntries (P<0.001), but not between different
education levels or living environments (p > 0.05).

The type as well as quantity of dietary fibre irtgeshave shown to play an important role in the
management of diabetes and improvement of inselnsigvity (Li and Uppal, 2010). According to
the results in Table 3, the degree of informatibow this positive effect of fibore on diabetes was
relatively elevated (3.4+1.0). There were signfficdifferences among genders, with higher average
score for women, and also among education levedsyfich those with a university degree showed
a higher knowledge. The living environment alsoucetl significant differences, being those who
lived in urban areas slightly more informed whemepared to those from rural areas. Regarding the
differences between the countries, they were atgofieant, with Turkey showing the highest score
(3.8) and Italy the lowest (3.1).

To assess the global knowledge about the effedtetéry fibre on human health, a new variable
was created as the average value consideringeatethstatements, but after inverting the scores fo
the two statements that were false. In this way riees variable would be on a scale from 1,
corresponding to the lowest degree of knowledge5,t@orresponding to the highest degree of
knowledge. From the obtained data (Table 11) it @aserved that the global knowledge varied from
a minimum value of 1.7 to a maximum of 5.0, witheaerage of 3.5+0.5.

The results in Table 4 indicated significant diffieces for all demographic variables considered
and the values of Cramers’s V indicate that whendlobal degree of knowledge was considered,
the association between the variables was in gehmgtaer than for the knowledge about a specific

topic. The highest score for overall knowledge whtained for the participants from Portugal (3.7),
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whereas the lowest score was for Croatia, ItalyyibaMacedonia and Romania (3.5, in all cases).
However, the differences were quite small, andrésellts showed that for all the countries at study
the degree of knowledge was good (above 3.5), gporeding to a minimum level of knowledge of
70%.

Another aspect evaluated was the possible diffesamong regions of the globe. For that the
average knowledge was considered for 4 regiongrdicy to the geographical disposition of the
countries, in this way: Mediterranean countrieso@fia, Egypt, Italy, Portugal, Turkey), Central
Europe (Hungary, Macedonia, Romania), North Eutya¢via) and Latin America (Argentina). The
results presented in Table 4 indicate that the rgéhevel of knowledge about the health benefits of
dietary fibre showed statistically significant @fénces among the regions considered, being the
knowledge higher for Latin America and lower forn@al Europe. Mediterranean and Northern
Europe countries showed a similar level of knowkdgowever, it is worth noticing that in some of
these regions the number of countries was notedptiepresentative of the region considered. Only

one country was considered in Latin America and adNorthern Europe.

CONCLUSION

The results obtained in this work allowed conclgdihat there were in general differences in the
level of knowledge about the health benefits ofadiefibre regarding gender, for which the women
showed a higher level of knowledge; regarding #well of education, with the higher education
corresponding to a higher level of knowledge; ats @aegarding living environment, with urban
residents showing more knowledge about these rsatteelation to rural residents.

In relation to the differences among the countribe,results for each of the particular topics
addressed varied, but when the overall level ofwkedge was accessed, the highest score was
obtained for the participants from Portugal, aliflouhe countries with the lowest score (Croatia,

Italy, Latvia, Macedonia and Romania) also showddgh level of knowledge. Some differences
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were also observed for different regions of thébglowith Latin America showing the highest global
level of knowledge as compared to the other regommsidered.

In general, the results allowed concluding thatghsicipants in the study were well informed
about the benefits of dietary fibre to the gener@lbeing and for improved health conditions.

This study provided valuable information regardihg level of information of a wide range of
people about the health benefits of an adequaséentf dietary fibre. The fact that the study was
undertaken in several countries, including Nortanttal and South Europe, North Africa and Latin
America, is a positive indicator of the globallycapted benefits of fibre. However, interventions
should be planed so as to address those groupsevkaled a slightly lower level of knowledge,
such as the men, the people with lowest levelslotation or those living in rural areas.

There are, however, some limitations of the presemk, namely: although the number of
participants was high, over 6 thousand, there wenge countries with a lower representation. Also,
and in view of the obtained results, a wider dmsttion of the participating countries would be

advisable in future works.
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397 Table 1. Relation between demographic charactesiaind knowledge and beliefs towards dietary
398 fibre and health.

Statement (A} Statement (BY Statement (CY

Variable Scoré' Statistic’ | Scoré Statistic® | Scoré’  Statistic®
p-value p-value p-value
Gender Female4.1+0.8 <0.001 3.7+0.9 <0.001 @ 3.9+0.8 <0.001
Male  3.9+0.9
Level of Primary 3.9+0.9 <0.001

Education Secondary 3.91£0.9

University 4.1+0.8

Living Rural 3.9+0.9 <0.001
Environment Urban 4.0+0.9
Country Argentina 4.0£0.9 <0.001 4.0+0.8 <0.001

Croatia 4.0+0.8
Egypt: 3.8+1.0
Hungary 4.2+0.9
ltaly 3.9+0.8
Latvia 3.8+0.7
Macedonia 3.8+0.9
Portugal 4.3+0.6
Romania 4.0+1.1

Turkey 3.9+0.8

Total 4.0+0.9 3.7£0.9 3.8+0.9
399 I(A) Eating dietary fibres in appropriate amounts peaevent and/or treat diseases.
400 %(B) Fibres can prevent and/or treat cardiovasalikgases.
401 3(C) Fibres can prevent and/or treat cholesterol.
402 “Score: Meant Standard deviation; Scale from 1= totally disadoes= totally agree.
403 *Statistical information: p-value correspondinghie thi square test with a level of significance
404 of 5%. Sample size = 6010 participants.

405



406 Table 2. Relation between demographic charactesisind knowledge and beliefs towards dietary

407

408
409
410
411
412
413
414

415

fibre and health.

Statement (D}

Statement (EY

Statement (F}

Variable

Scoré’  Statistic®

p-value

Scoré'  Statistic®

p-value

Scoré’  Statistic®

p-value

Gender

Female3.9+0.9

<0.001

Male

3.7+1.0

3.0+1.0

<0.001

<0.001

Level of

Education

Primary

3.6x1.0 <0.001

Secondary

3.7+1.0

University

3.9+0.9

3.0+0.9

0.013

<0.001

Living

Environment

Rural

3.6x1.0 <0.001

Urban

3.8+1.0

0.387

<0.001

Country

Argentina

3.8£0.9 <0.001

Croatia

3.7+0.9

Egypt

3.5+0.9

Hungary

4.0+0.9

Italy

3.6x1.0

Latvia

3.5+0.9

Macedonia

3.7+1.0

Portugal

4.1+0.8

Romania

3.9+1.3

Turkey

4.1+0.8

<0.001

<0.001

Total

3.8+1.0

3.0+£1.0

(D) Fibres can prevent and/or treat bowel cancer.
%(E) Fibres can prevent and/or treat breast cancer
%(F) Fibres can prevent and/or treat obesity
“Score: Meant Standard deviation. Scale from 1= totally disadoes= totally agree.

*Statistical information: p-value correspondinghie thi square test with a level of significance

of 5%. Sample size = 6010 participants.




416 Table 3. Relation between demographic charactesisind knowledge and beliefs towards dietary

417 febre and health.
Statement (G} Statement (HY Statement (I)° Statement (Jf
Variable Score Statistic®  Score Statistic® Score Statistic® Score’  Statistic®
p-value p-value p-value p-value
Gender Female4.2+0.9 <0.001 0.005  3.3+1.1 <0.001 3.4+1.0 <0.001
Male 3.9+1.0 28#10 3.2+1.1
Level of Primary 3.9+0.9 <0.001 0.032 3.2#1.1 0.097
Education Secondary 4.0£1.0
University 4.2+0.9
Living Rural 4.0+0.9 <0.001 0.002 0.864
Environment Urban 4.1+0.9
Country Argentina 4.1+1.0 <0.001 3.241.1 <0.001
comaliimE | [eme 0 EeEm
Egypt 3.7+1.0
Hungary 4.4+1.0
Italy 4.3+0.9
Latvia 4.1+0.8
Macedonia 3.8+1.0
Portugal 4.4+0.7
Romania 3.9+1.1
Turkey 4.3+0.9
Total 4.1+0.9 2.9+1.0
418 (G) Fibres can prevent and/or treat constipation.
419 ’(H) Fibres can prevent and/or treat vision problems
420 3(1) Fibres can prevent and/or treat the deficienfcyitamins and minerals.
421 %(J) Fibres can prevent and/or treat diabetes.
422 °Score: Meant Standard deviation. Scale from 1= totally disagoe= totally agree.
423 ®Statistical information: p-value correspondinghie thi square test with a level of significance
424 of 5%. Sample size = 6010 participants.
425

426




427 Table 4. Measurement of the general level of kndgde

General level of knowledge

Variable Scoré Statistic”

p-value

Gender Female 3.6x£0.5 <0.001
Male 3.5£0.5

Level of Education Primary 3.5£0.4 <0.001

Secondary 3.5+0.5
University 3.6£0.5

Living Environment Rura 3.5+0.5 <0.001
Urban 3.6x0.5
Country Argentina 3.6£0.5 <0.001

Croatia 3.5£0.4
Egypt 3.3x0.4
Hungary 3.6£0.5
ltaly 3.5+0.4
Latvia 3.5+0.4
Macedonia 3.5+0.5
Portugal 3.7:0.4
Romania 3.5+0.7
Turkey 3.6£0.4
Total 3.5+0.5
World region Mediterranean countries 3.53+0.43 <0.001

Central Europe countries 3.52+0.59

Northern Europe countries 3.531£0.41

Latin American countries 3.62+0.49

428 Score: Meant Standard deviation. Scale from 1= totally disagoeB= totally agree.

429 “Statistical information: p-value correspondingtie thi square test with a level of significance
430 of 5%. Sample size = 6010 participants.

431

432



