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Abstract: The aim of the current study was two-fold: (1) to identify consumer segments based on
pasta selection motives and (2) to examine the differences between the identified segments in terms
of perception of pasta and pasta with added fiber and information on the food label. The data were
collected using a CAPI (computer-assisted personal interview) survey on a sample of 1013 consumers.
The k-means clustering method was used to identify four clusters of consumers, namely, quality-
oriented, sensory-oriented, convenience-oriented, and neutral consumers. The quality-oriented group
was the group that expressed the most positive opinions about the pasta and about the addition
of fiber to pasta. Moreover, they appreciated the information placed on the pasta label the most.
Consumers in the sensory-oriented segment were the least likely to agree that the addition of fiber
to pasta deteriorated its taste and to agree that it looked worse compared to pasta without fiber.
These findings are of significance for those involved in the public nutrition sector as well as for
those responsible for preparing well-targeted marketing messages. The conclusions may constitute
invaluable insights for those devising educational initiatives and campaigns.

Keywords: consumer choices; fiber; pasta; pasta with added fiber

1. Introduction

Today’s customers have limited time to prepare meals and, thus, convenience food is
sought after [1]. At the same time, a growing interest in a healthy diet has been observed [2,3].
Consequently, consumers’ perceptions and purchasing behaviors are influenced by their
health awareness [4].

Dietary fiber is a promising food ingredient with health benefits [5]. Moreover, dietary
fiber is involved in disease prevention and enhances the health of consumers [6]. Epidemi-
ological and short-term interventional studies emphasize the association between a higher
fiber intake and improvements in the lipid profile as well as fasting and postprandial
glycemic control. Some fractions of fiber are more effective, e.g., for the management of
diabetes, obesity, dyslipidemia, and hypertension [7]. However, the current intake of fiber
is still far below the recommended level in most nations worldwide [8]. Although the
consumption of wholegrain foods has been encouraged due to the association between
whole grains and health benefits, changes in the technological parameters and sensory
attributes may limit the consumption of these products [9].

Consumers’ preferred staple foods, such as bread and pasta, as base products for
modification [10]. Fresh noodles enriched with fiber-rich fractions contribute to food
convenience due to improved nutritional quality, reduced cooking time, and acceptable
cooking quality [11]. A product with a changed composition is in greater demand if there
is an acceptance of the product as a carrier of the added ingredient [12]. Therefore, the
motives for selecting pasta as a food product that is convenient to use may be crucial in
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assessing the acceptance of a product with a modified composition, i.e., pasta with added
fiber. Adding various sources of fiber to pasta can result in lowering calorie intake by
manipulating starch degradation [6,13]. Moreover, product modifications can worsen its
physical, chemical, and sensory properties and these properties are vital for consumers’
acceptance [14,15]. Consequently, in recent years, dietary fiber has been used in improving
pasta [16-21].

The food industry aimed to enhance the overall nutritional balance of carbohydrate-
rich foods by raising their dietary fiber content at the cost of readily digestible carbohy-
drates. Moreover, the food industry can use the physicochemical properties of fiber to
enhance some properties of their products, such as viscosity, texture, sensory characteristics,
and shelf-life [6]. Furthermore, fiber-enriched pasta could be produced by increasing the
content of dietary fiber by several percent in a regular semolina-based pasta formulation,
leading to acceptable products with matching characteristics of texture and color compared
to commercial products [22]. Thus, both consumers and the food industry may benefit
from enriching cereal products with dietary fiber components [23,24].

Thus, the aim of the current study was two-fold: (1) to identify consumer segments
based on pasta selection motives and (2) to examine differences between the identified
segments in terms of the perception of pasta and pasta with added fiber, and information
on the food label.

2. Materials and Methods
2.1. Data Collection Process

The sample used in the study (N = 1013) was obtained through a cross-sectional
quantitative survey, being part of a Bioproduct project. The following paper discusses
selected findings from a larger study [25,26]. The sample was selected using the following
criteria: the representativeness of the population of Poland according to voivodship and the
quota character by gender, education, and place of residence. All subjects of the study were
21+. Only those respondents who met other recruitment criteria, i.e., made their own or
cooperative food purchase, participated in the study. A professional market research agency
was used to conduct interviews with respondents. The interviews were performed on a
face-to-face basis at respondents” homes. Moreover, the ESOMAR (European Society for
Opinion and Marketing Research) code of conduct was respected and the CAPI (computer-
assisted personal interview) technique was employed.

2.2. Description of Questionnaire

The questionnaire in the study comprised a few main sections and discussed issues,
such as: (A) the importance of pasta selection motives (“How important are the following
factors for you when purchasing pasta?”, where 1 = not important at all and 5 = very
important) (items are presented in Table 1) as well as (B) the lifestyle self-assessment (“How
do you assess yourself in terms of your lifestyle?”, where 1 = I totally disagree and 5 = I
totally agree) (statements are presented in Table 4). In order to evaluate (C) the consumers’
opinion regarding pasta, and the importance of food information, including the significance
of information on the pasta label, the following questions were asked: “To what extent
do you agree with the following statements on pasta?”, “To what extent do you agree
with the following statements?”, where 1 = I totally disagree and 5 =I totally agree; and
“How important is the following information on the pasta label for you?”, where 1 = not
important and 5 = very important (statements are presented in Tables 5 and 6). Finally,
in order to identify opinions on cereal products with added fiber and opinions on pasta
with added fiber compared to the same pasta without added fiber, the questions were
worded as follows: “To what extent do you agree with the following statements about
grain products with added fiber?” and “Please compare pasta with added fiber to the same
pasta without fiber”, where 1 = I totally disagree and 5 = I totally agree (items are presented
in Tables 7 and 8).
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2.3. Statistical Analysis

Analysis of the statements’ reliability in a question regarding the motives for pasta
choice was performed using the Cronbach coefficient alpha. The value of the Cronbach
coefficient alpha = 0.908 confirmed the right choice of questions for factor analysis (FA). The
factors obtained via the FA explained 59.6% of the total variation. Particular factors were
qualified based on the minimum value of factor loadings determined at 0.5, with the factor
adequate for the requirements of factor analysis as studied by the Kaiser-Mayer-Olkin
measure (KMO). The KMO value, indicating collective correlation of variables, was 0.922,
which clearly validated the rationale behind employing the variable reduction method.
Table 1 presents the identified factors that were used for cluster analysis.

Table 1. Factor analysis (FA) referring to consumers’ use of pasta selection motives; varimax rotated
factor loadings percentage of explained variance (N = 1013, Poland).

Thlzaa;’::s})r Factor 2 Factor 3
Pasta Selection Motives . y The Marketing The Convenience
Motives and Motives and Familiarit
Availability y
Taste 0.774
Use-by date/shelf life 0.718
General appearance 0.701
Personal or family 0.671
preference
Price 0.626
Availability 0.606
Color 0.518
Quality label . 0.748
Place of purchase . 0.748
Seller’s opinion . 0.724
Nutritional value . 0.675
Manufacturer/brand . 0.63
Shorter cooking time . . 0.806
Knowledge of the product . . 0.703
Informatlor} on the 0.617
packaging
Package size . . 0.593
The variance explained /% 418 11.9 59

explained variance

Consumers were divided into segments in a two-stage process. The first stage con-
sisted in performing a cluster analysis using hierarchical methods. The second stage
included a cluster analysis based on non-hierarchical method k-means with initial cluster
seeds, which emerged using the hierarchical method. Four well-separated clusters were
achieved (Table 2).

Moreover, the mean values of opinions between pairs of clusters were compared by
means of a post-hoc test (Waller-Duncan k-ratio t-test). Taking the motives for choosing
pasta into account, consumers in segment No. 1 valued sensory motives and availability
most. In the case of segment No. 2, the most important were the sensory motives and
availability, and the least importance compared to other segments was attached to the
convenience and familiarity. For the consumers in segment No. 3, the most important were
the convenience and familiarity and the marketing motives were the least important. In the
case of segment No. 4, the marketing motives were rated lower than in the case of segment
No. 1, whereas the least importance was attached to the sensory motives and availability.
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Table 2. Characteristics of the identified segments according to the motives of pasta selection; the mean ratings of the

segments on the classification variables.

Pasta Selection

Motives Segment 1 Segment 2 Segment 3 Segment 4 p-Value
The Sensory
Motives and 3.84° 4294 297¢ 1.554 <0.0001
Availability
The Marketing 4402 2.45¢ 168 3200 <0.0001
Motives
The Convenience 4.05° 1584 446° 222¢ <0.0001

and Familiarity

Means with the same letter are not significantly different; ANOVA post-hoc Waller-Duncan K-ratio t Test.

The statistical analysis was carried out using the SAS 9.4 statistical package (SAS
Institute, Cary, NC, USA).

3. Results
3.1. Description of the Sample and Clusters

As previously indicated, the non-hierarchical k-means clustering method led to the
identification of four clusters: Quality-oriented (cluster 1), sensory-oriented (cluster 2),
convenience-oriented (cluster 3), and neutral (cluster 4) clusters. Socio-demographic
variables, such as gender, age, education, size of the place of residence, and subjective
assessment of the financial situation, were used to profile the clusters (Table 3). However,
variables, such as gender and age, did not significantly influence the profile of the clusters.
The independence x? test was used to assess the diversity of profile features between
clusters. The characteristics of the study sample are shown in Table 3.

Segment No. 1 (quality-oriented; N = 245; 24.2%) comprised more than 1/3 peo-
ple with secondary education (35.51%), and every 5th respondent surveyed had higher
education (20.41%), which is slightly less than in segment No. 2. In total, 40.0% of the
respondents in segment No. 1 declared rural areas as their place of residence, and 15.1%
of people also resided in a city of more than 500,000 inhabitants, which is the highest
percentage compared to the other segments. Taking income into consideration indicates
that more than half of the surveyed respondents (53.47%) reported that they can afford
some but not all of their expenses, and 1/4 reported that (26.53%) income allows them to
meet only basic needs.

In segment No. 2 (sensory-oriented; N = 221; 21.8%), more than 1/3 of the surveyed
(36.2%) were respondents with secondary education and more than 1/4 of the surveyed
(26.2%) were respondents with higher education. It should be noted that this represented
the largest percentage compared to the other segments. Taking into account the place of
residence indicated that, as in the case of segment No. 4 (described later), almost 4/5 of
the respondents lived in rural areas (38.5%) and 1/4 (24.0%) lived in a town of less than
50,000 inhabitants. Only every 10th respondent (10.4%) declared that they live in a city with
a population between 101,000 and 300,000, which is the lowest percentage compared to the
other segments. Taking into account the subjective assessment of the financial situation, it
was indicated that half of the surveyed individuals (52.0%) declared that they could afford
some but not all expenses, and 18.6% stated that their income allowed them to meet only
basic needs, while a similar percentage (19.0%) of the surveyed individuals claimed that
they could afford everything, and in this category of assessment, this group of respondents
was the most numerous in comparison with the other segments.
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Table 3. Socio-demographic characteristics of the consumers surveyed (N = 1013, Poland).
Quality- Sensory- Convenience- Neutral
Variables Total Sample Oriented Oriented Oriented 4 p-Value
1 2 3
Sex 0.7759
female 534 55.5 54.8 52.3 51.7
male 46.6 445 45.2 47.7 48.3
Age 0.1902
up to 30 years 20.9 19.2 22.1 21.3 21.2
31-40 years 17.9 212 22,6 16.3 13.3
41-50 years 16.0 15.5 10.9 171 19.0
51-60 years 18.9 18.8 19.5 171 19.9
over 60 years 26.3 25.3 249 28.2 26.6
Education 0.0001
elementary 6.1 6.5 3.2 3.2 9.7
vocational 294 25.7 26.2 27.8 35.4
secondary 36.5 35.5 36.2 42.6 33.5
Bachelor’s Engineer 9.5 11.8 8.2 11.1 7.5
Higher 18.5 20.5 26.2 15.3 13.9
Place of residence <0.0001
village 38.4 40.0 38.5 36.5 38.4
Town below 50,000 16.3 10.2 24.0 7.4 21.5
Town from 50,000 to
100,000 13.9 9.4 15.4 13.9 16.3
City from 101,000 to
300,000 18.7 17.5 10.4 29.2 18.1
City from 301,000 to
500,000 5.8 7.8 3.6 9.3 3.6
City over 500,000 6.9 15.1 8.1 3.7 2.1
Oplmpn on family <0.0001
income
Is not sufficient at all 5.7 4.5 6.8 4.6 6.7
Enables to meet only 26.8 26.5 186 241 341
basic needs
We can afford sorme, 53.5 535 52.0 64.3 474
but not all expenses
We can aford 11.1 12.2 19.0 5.1 9.1
everything
We can afford
everything, and in 2.9 3.3 3.6 19 27

addition we can put
some money aside

)(2 test of independence, p-value < 0.05—differences between groups are significant.

In segment No. 3 (convenience-oriented; N = 216; 21.3%), more than 2/5 of the
respondents (42.59%) declared secondary education. Consideration of place of residence
indicated that more than one-third (36.57%) were rural residents and almost one-third
(29.17%) lived in a city of 101,000 to 300,000 residents. This segment was dominated by
people assessing their income as allowing them to meet some but not all of their expenses
(64.35%).

In segment No. 4 (neutral; N = 331; 32.7%), individuals with secondary education
and vocational education comprised approximately 70% of respondents in this segment
(35.4% and 33.5%, respectively). Almost 40% of the respondents were residents of rural
areas (38.4%), every 5th respondent declared that they live in a town of less than 50,000
residents (21.5%), and a much smaller percentage of respondents declared a city of 101,000
to 300,000 residents as their place of residence (18.1%). The subjective assessment of the
financial situation indicated that almost half of the individuals surveyed (47.4%) said they
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could afford some but not all of their expenses, and more than a third (34.1%) said their
family income allowed them to meet only basic needs.

To sum up, the socio-demographic characteristics indicated that in the quality-oriented
and sensory-oriented segments, there were more individuals with higher (the sum of
bachelor’s and higher) education than in the other segments, and in the convenience-
oriented segment, there were more individuals with secondary education. One-third of the
convenience-oriented segment were inhabitants of cities of 100,000-300,000, whereas in the
sensory-oriented and neutral segments, the majority of respondents lived in villages and
towns of up to 50,000 inhabitants (the sum of villages and towns of up to 50,000 inhabitants—
about 60%). Consumers in the quality-oriented segment and the sensory-oriented segment
rated their financial situation as the best one.

Table 4 shows the self-assessment of lifestyle in the study group. Consumers in
the quality-oriented segment perceived themselves mainly as caring for their own health,
paying great attention to the naturalness of food, physically active, and with high ecological
awareness to a greater extent compared to the other segments. The sensory-oriented
segment reported high levels of agreement with most of the lifestyle statements; however,
statements describing their lifestyle as physically active and with high ecological awareness
reported lower levels of agreement compared to both quality-oriented and convenience-
oriented consumers.

Table 4. Description of segments based on the self-assessed lifestyle of the surveyed.

Quality- Sensory- Convenience- Neutral
Statements Mean Oriented Oriented Oriented 4 p-Value
1 2 3

Family-oriented 4.05 4392 419° 431 3.53¢ <0.0001

Valuing tradition 3.96 4342 390P 4212 3.54¢ <0.0001

Caring for their own 3.82 4.062 3.90P 3.82P 3.58°¢ <0.0001

health

Involved in 357 3912 3.66 P 3.73ab 3.14¢ <0.0001

professional work
Attaching great

importance to the 3.57 4.072 3.55P 3.66° 3.13¢ <0.0001
naturalness of food

Physically active 3.57 3.912 345¢ 3.74b 3.274 <0.0001

Highly concerned 337 3812 321¢ 3.49° 3.054 <0.0001

about environment

Means with the same letter are not significantly different; ANOVA post-hoc Waller-Duncan K-ratio t Test.

The convenience-oriented segment, like the sensory-oriented segment, achieved high
levels of agreement with most of the statements describing lifestyles, while in the case
of the statements about being family oriented and involved in professional work, the
level of agreement did not differ from the segment that included quality-oriented and
sensory-oriented consumers.

Respondents from the neutral segment were least likely to agree with most of the
proposed lifestyle statements compared to the other segments.

3.2. Opinions on Pasta and Information on the Food Label

In Table 5, respondents’ opinions on pasta are presented. Respondents in the quality-
oriented segment largely agreed with most statements related to general opinions about
pasta and food label information. Only for the statement “the taste of pasta is more impor-
tant to me than its health benefits” did respondents indicate equal agreement compared to
those in the sensory-oriented and convenience-oriented segments.
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Table 5. Profile of segments according to statements on pasta and information on food labels.

Quality- Sensory- Convenience- Neutral
Statements Mean Oriented Oriented Oriented 4 p-Value
1 2 3

Information on product
packaging is very 3.52 3.86° 3.26 ¢ 3.67P 3.32°¢ <0.0001
important to me
I compare information on
product labels before I
decide which product to
choose
I compare labels to choose
products with the highest 3.28 3.657 315 3.05¢ 3.22b <0.0001
nutritional value
I purchase more expensive
pasta, because I think that
the price goes along with
the quality
In order to improve the
health-promoting benefits,
fiber can be added to the
pasta
The taste of pasta is more
important to me than its 3.21 3.302b 3.14 be 3.352 3.09 0.004
health-promoting benefits
It is vital to consume
enough pasta

3.35 3724 3.21b 3.27b 322b <0.0001

3.36 394 3.19b 3.25P 3.12b <0.0001

334 3.692 331b 3.38P 3.08¢ <0.0001

297 2.97ab 286" 2.87P 3.092 0.004

Means with the same letter are not significantly different; ANOVA post-hoc Waller-Duncan K-ratio t Test.

With respect to agreement with two statements, i.e., (1) In order to improve the health-
promoting benefits, fiber can be added to the pasta and (2) it is important to consume
enough pasta, the level of agreement was similar in sensory-oriented and convenience-
oriented segments. Additionally, regarding the statement “Information on product packag-
ing is very important to me”, respondents from the sensory-oriented and neutral segments
had the same lowest level of agreement compared to the other segments.

Segment No. 3 with convenience-oriented consumers reported a high level of agree-
ment (i.e., not much lower than segment No. 4) with the statement “Information on product
packaging is very important to me”. Regarding the statement “I compare labels to choose
products with the highest nutritional value”, respondents from this segment indicated
the lowest level of agreement compared to the quality-oriented and neutral segments.
However, this level did not differ from the level of agreement expressed by respondents
from the sensory-oriented segment.

Respondents in the neutral segment had the lowest level of agreement with the
statement “In order to improve the health-promoting benefits, fiber can be added to the
pasta as compared to all segments”. “The taste of pasta is more important to me than its
health-promoting benefits” also had a low level of agreement, but this was similar to the
level of agreement expressed by the sensory-oriented segment.

The opinions on the information placed on pasta labels are shown in Table 6. The three
most important pieces of information were price, shelf life, and the name of the product.
The quality-oriented segment showed the highest ratings for most of the information on
the pasta label compared to the other segments.
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Table 6. Profile of segments in terms of statements referring to information on the pasta label.

Quality- Sensory- Convenience- Neutral
Statements Mean Oriented Oriented Oriented 4 p-Value
1 2 3

price 4.29 4712 4.42¢ 4.53P 3.73d <0.0001

shelf life 427 4.742 4.46° 4.54° 3.61°¢ <0.0001

product name 4.08 4.672 416" 4.12° 3.56 ¢ <0.0001

weight 3.96 4592 3.75¢ 411° 3.534 <0.0001

cooking time 3.91 4532 3.52¢ 4.37P 3.40°¢ <0.0001

product composition 3.85 4.66 3.64P 3.63P 3.51P <0.0001

producer 3.84 4.562 3.66 P 3.79b 3.45¢ <0.0001

information on health 3.77 4612 3.50°¢ 371b 3.36°¢ <0.0001
effects

calorific value 3.72 4.562 3.47b 3.48° 3.41° <0.0001

information on the fiber 3.63 4462 338" 337" 332 <0.0001
content

quality label 3.61 4552 3.41°b 3.24¢ 3.29 be <0.0001

recipes for pasta dishes 3.39 413° 2.564 3.63P 3.22¢ <0.0001

Means with the same letter are not significantly different; ANOVA post-hoc Waller-Duncan K-ratio t Test.

A comparison of segment No. 2 and segment No. 3 (sensory-oriented, convenience-
oriented) indicates that some of the information on the pasta packaging was of similar
importance to consumers in these segments in choosing foods, i.e., shelf life, product
name, producer.

The quality label, on the other hand, was significantly more important to consumers in
the sensory-oriented segment compared to the convenience-oriented segment. For consumers
in the convenience-oriented segment, price, weight, cooking time, and information on health
effects were significantly more important compared to the sensory-oriented segment.

Compared to all segments, the neutral segment rated the following information lowest:
price, shelf life, product name, weight, and producer. Information on health effects was
also rated lowest by consumers in the neutral segment, but it was not significantly different
from the rating in the sensory-oriented segment.

3.3. The Importance of Adding Fiber to Cereal Products

Table 7 presents respondents’ opinions on the importance of enriching cereal products
with fiber. They showed strong agreement with the opinions that such products facilitate
a healthy lifestyle and can lower the negative consequences of an inadequate diet. For
opinions regarding cereal products with added fiber, the quality-oriented segment signifi-
cantly indicated the highest level of agreement for all statements. On the other hand, the
neutral segment significantly indicated the lowest level of agreement with most of the
given statements. Only the statement “The addition of fiber to cereal products worsens
their taste” was rated significantly lowest by respondents in the sensory-oriented segment
compared to all other segments. Respondents from this segment also rated the statement
“I can prevent disease by eating such products regularly” significantly lower compared
to the convenience-oriented segment but significantly higher than respondents from the
neutral segment.
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Table 7. Profile of the segments in terms of statements referring to cereal products with added fiber.

Quality- Sensory- Convenience- Neutral
Statements Mean Oriented Oriented Oriented 4 p-Value
1 2 3
They facilitate a healthy 3.70 4092 3.65° 377 337°¢ <0.0001
lifestyle
May lower the negative
consequences of an 3.61 4.04° 3.63° 3.73b 3.18¢ <0.0001
inadequate diet
I can prevent disease by
consuming such 3.52 4.022 3.37°¢ 3.66 P 3.164 <0.0001
products regularly
There is a need to add 352 3.942 348" 354" 320¢ <0.0001
fiber to cereal products
The addition of fiber to
bread and pasta raises 2.96 3.341 2.99b 3.09P 2.34¢ <0.0001
their calorific value
The addition of fiber to
cereal products worsens 2.95 3122 2.58 ¢ 2.94b 3.06 2P <0.0001

their taste

Means with the same letter are not significantly different; ANOVA post-hoc Waller-Duncan K-ratio t Test.

Consumers’ views on the pasta with added fiber and pasta without added fiber are
presented in Table 8. It shows that the respondents most frequently indicated the statement
that pasta with added fiber is more expensive compared to pasta without the addition of
fiber. Moreover, in their opinion, pasta enriched with fiber is healthier and more nutritious
as well as less calorific when compared to pasta without added fiber.

Table 8. Profile of segments in terms of statements referring to pasta with added fiber compared to the same pasta but
without fiber.

Quality- Sensory- Convenience- Neutral
Statements Mean Oriented Oriented Oriented 4 p-Value
1 2 3

Is more expensive 3.68 4,072 348P 4,082 3.25¢ <0.0001

Is healthier 3.61 4092 359°¢ 3.78P 3144 <0.0001

Has a higher nutrient 352 3994 3.36¢ 364 3204 <0.0001
content

Is less calorific 3.50 3.962 351b 3.57P 3.10¢ <0.0001

Is more difficult to find 342 3714 b b c

, ) . 3.38 3.51 3.18 <0.0001
in shops

Has a better taste 3.31 3952 2.76 ¢ 331°b 321b <0.0001

Looks worse 2.94 3.182 254¢ 2.89P 3.04 b <0.0001

Has a more visually 2.94 2.86 2.96 3.06 291 0.45

attractive packaging

Means with the same letter are not significantly different; ANOVA post-hoc Waller-Duncan K-ratio t Test.

With respect to pasta with increased fiber levels, the highest significant levels of
agreement were again observed in the quality-oriented segment for most statements. For
the statement that pasta with increased fiber is more expensive compared to pasta without
added fiber, the highest levels of agreement were obtained in the quality-oriented and
convenience-oriented segments. In contrast, neutral respondents significantly indicated
the lowest ratings for statements that pasta with increased fiber content is more expensive,
healthier, has higher nutrient content, is lower in calories, and is harder to be found in
stores compared to pasta without increased fiber.

Regarding better taste and worse appearance of pasta with increased fiber compared
to pasta without fiber, respondents from the sensory-oriented segment indicated the lowest
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significant ratings of agreement. Information regarding the visually attractive packaging
of pasta without fiber compared to pasta with increased fiber was equally important to
respondents from all separated segments.

4. Discussion

The variances in the factors influencing the choice of staple foods [10,27] should be
taken into consideration while researching the acceptance of reformulated foods. Conse-
quently, the research was designed to determine consumer groups according to their pasta
selection motives.

4.1. Motives for Choosing Pasta

The obtained results showed that the information found on product packaging was
important to respondents and that they compared the information on the labels of different
foods before making a choice. This information was particularly essential to those in the
quality-oriented segment compared to the other segments. Literature research confirms
that the details on the packaging of a cereal product [28-30], including the information on
the label, is significant for buyers [10,31]. In relation to pasta, becoming familiar with the
information provided on the labels of food products, and perceiving oneself as a person
who cares about health contributed to declaring a willingness to consume pasta with the
addition of fiber [32]. However, surveys also showed that consumers do not always refer
to the information presented on the packaging, e.g., because they are in a hurry, or the
information is too detailed. Moreover, some consumer groups, namely athletes, consumers
with health conditions, and those who attach great importance to a healthy lifestyle, may
find appropriate food labeling useful [33].

At the same time, it should be emphasized that price and expiration date were among
the two most important pieces of information indicated on the label. Similarly, as indicated
earlier, these pieces of information were paramount for respondents from the quality-
oriented segment. They also declared to a greater extent that they buy more expensive pasta,
because in their opinion, the price of the product is adequate to its quality. The importance
of price in a food choice is also confirmed by other literature studies [34-36]. In the case of
information indicating the expiration date, the literature shows that consumers place a high
value on the expiration date/shelf life and suitability for consumption [33,37]. Besides,
freshness [38—40] and food safety [41,42] are important for consumers. Furthermore,
information on packaging, including best-before dates, can be a kind of confirmation of
food safety [43—45].

4.2. Choosing Pasta with Added Fiber

Regarding the fiber content of pasta, the subjects of the study declared that it was
worth increasing fiber levels to increase the health-promoting benefits of the product. Again,
quality-oriented consumers agreed the most, while neutral consumers agreed least with the
above-mentioned opinion. When it comes to the addition of fiber to cereal products in gen-
eral, the most important aspects indicated by respondents were the facilitation of a healthy
lifestyle and the reduction of the adverse effects of a poor diet. Again, quality-oriented
consumers agreed with this statement to the greatest extent, while neutral consumers
agreed to the least extent.

It is estimated that consumers will increasingly make a food choice based on health-
related motives. This is due to their value system in which health is ranked high [46—48].
The positive perception of health among some consumers results from their pro-healthy
diet, which is rich in plant-origin foods (fruit and vegetables) [49-52]. Views on the
health concerns resulting from the presence of fiber in the product are supported by the
literature [53-55]. Adding dietary fiber to the pasta enables the creation of products with
enhanced nutritional value [56] to meet market demands for healthier food choices [57].
Added-fiber grain products appear to be a useful tool for whole-grain avoiders to increase
cereal fiber intakes, as this group is unlikely to accept whole-grain sensory properties [58].
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Our study indicated that pasta with added fiber in consumers’ opinion is more expen-
sive but also healthier compared to pasta without added fiber. The health aspect was mainly
emphasized by quality-oriented consumers. On the other hand, both quality-oriented and
convenience-oriented consumers paid attention to the higher price. Consumers in the
sensory-oriented segment, in relation to cereal products with increased fiber content, were
the least likely to agree that the addition of fiber worsened their taste compared to the
other segments, and in relation to pasta with increased fiber content, the least likely to
agree that it looked worse compared to pasta without fiber. However, with respect to the
taste of pasta with added fiber, these consumers were more cautious, as they were least
likely to agree that it has a better taste compared to pasta without added fiber. The cited
opinions may indicate that sensory-oriented consumers do not quite like the taste of this
pasta, while at the same time, they do not mind that it may have a characteristic darker
color and lumps/spots that at the same time visually indicate the presence of fiber (and
presumably so they have a visual guarantee/confirmation at the same time that the fiber
is there).

Studies in the literature indicate that expectations and sensory experiences are in-
volved in the overall assessment of product quality [59]. Moreover, it has been emphasized
many times in the literature that taste plays a major role in food choice [60,61], and for
cereal products [62-64], including pasta, it was also noted that it was an important selection
factor [65]. The literature also indicates that spaghetti fortified with fiber had good overall
acceptability, and could represent a healthy product with good technological and sensory
properties [21]. Some consumers favored the fortified sample over the control one, includ-
ing pasta, and some of them would pay more for the fortified products [66]. Generally,
consumers showed less acceptance of a modified pasta when a product had a more intense
darker color, and bitter or more sour taste. Acceptance grew among consumers who tend
to purchase unconventional pasta [67].

Consumers in the sensory-oriented segment participating in our study were also the
least likely to report paying attention to recipes for pasta dishes on the label, which may
indicate that this segment may most likely have their own well-tried recipes and does
not need this type of information on the label. In contrast, recipes for pasta dishes were
important to consumers in the quality-oriented and convenience-oriented segments.

Literature studies indicate that consumers are looking for recipes for dishes [68];
however, their availability is important, e.g., recipes on websites are of particular interest
due to their ease of use [69]. In the future, online databases providing consumers with,
among other things, recipes for various types of dishes in order to compose interesting and
nutritious meals from the consumer’s perspective may be of interest [70].

4.3. Practical Implications, Strengths and Limitations

The practical implications of our findings for practitioners in the cereal industry
as well as for policy makers are that their efforts to influence the consumption of those
products should include tailoring them to the specific consumers they aim to target. While
developing food products, efforts should be aimed at enhancing the health value of food
consumers perceive as convenient and easy to use.

The strength of our results lies in a relatively large sample of the Polish population.
Nevertheless, the findings have their limitations. The sample comprised consumers solely
or jointly contributing to grocery shopping of a household. Furthermore, the data used
in the study was prone to bias. The first concerns the self-declared information obtained
from the survey that may be inaccurate due to the unnatural circumstances imposed by the
questionnaire itself. Furthermore, the real circumstances in where the choice of pasta is
made and the use of products themselves rather than using the questionnaire would reflect
the environment where a purchasing decision is made. However, due to the size of the
sample as well as logistic and economical limitations, research using the real products or
labels was impossible.
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For the abovementioned reasons, the findings in this study should be used with
caution when cultural differences may occur. Despite these flaws, our study provides new
insights into the motives behind pasta selection.

5. Conclusions

Finding out about consumers’ motivations and demand for cereal products, including
pasta, may be beneficial for manufacturers to design new types of food and devise market-
ing strategies, which will result in developing a practical and revised approach to attract
consumers who want to promote their health, well-being, and quality of life.

There are numerous opportunities for further developments on the market of cereal
products with added fiber, e.g., relatively positive opinions on the significance of enhancing
fiber in the diet, the acceptance of adding fiber to pasta, and consumer awareness of the
beneficial properties of fiber for health. However, it is important to keep in mind which
consumer group the fiber pasta is targeted at, because the consumers’ belonging to a
particular segment influence what factors are taken into account when making purchasing
decisions. Moreover, regarding the fiber content of pasta, quality-oriented consumers
agreed the most, while neutral consumers agreed least with the opinion indicating that it
was worth increasing fiber levels to increase the health-promoting benefits of the product.

The results of the study can provide valuable insights for those involved not only
in nutrition education but also directly for producers and processors operating on the
food market. Therefore, these findings are of significance for those involved in the public
nutrition sector as well as for those responsible for preparing well-targeted marketing mes-
sages. The conclusions may constitute invaluable insights for those devising educational
initiatives and campaigns.

Author Contributions: Conceptualization, M.S.; methodology, M.S. and ].G; software, ].G.; formal
analysis, ].G.; investigation, M.S.; resources, M.S.; data curation, M.S. and ].G.; writing—original draft
preparation, M.S.; writing—review and editing, M.S.; contributing to Discussion section, M.]J.-Z., M.].
and M.K.-G,; visualization, M.S. and ].G.; supervision, M.S.; project administration, M.].-Z.; funding
acquisition, M.J.-Z. All authors have read and agreed to the published version of the manuscript.

Funding: The research was funded within the Project No. POIG.01.03.01-14-041/12 “Bioproducts”,
innovative technologies of pro-health bakery products and pasta with reduced caloric value, that
was co-financed by the European Union from the European Regional Development Fund within the
Innovative Economy Operational Program, 2007-2013. The APC was funded by Polish Ministry of
Science and Higher Education within funds of Institute of Human Nutrition Sciences and Faculty of
Human Nutrition, Warsaw University of Life Sciences (WULS), for scientific research.

Institutional Review Board Statement: Referring to this research (the project) the ethical approval
was not required, however the interviews were carried out following the ESOMAR code (European
Society for Opinion and Marketing Research).

Informed Consent Statement: Written informed consent has been obtained from the patient(s) to
publish this paper.

Data Availability Statement: Not applicable.

Conflicts of Interest: The authors declare no conflict of interest. The funders played no role in
the design of the study; in the collection, analyzes, or interpretation of data; in the writing of the
manuscript and in the decision to publish the results.

1.  Barska, A. Millennial consumers in the convenience food market. Management 2018, 22, 251-264. [CrossRef]
2. Turconi, G.; Guarcello, M.; Cignoli, F; Setti, S.; Bazzano, R.; Roggi, C.; Maccarini, L. Eating Habits and Behaviors, Physical Activity,
Nutritional and Food Safety Knowledge and Beliefs in an Adolescent Italian Population. J. Am. Coll. Nutr. 2008, 27, 31-43.

[CrossRef] [PubMed]

3. Van der Kamp, J.W,; Lupton, J. Definitions, Regulations and Health Claims Associated with Dietary Fibre and Wholegrain Foods;
Woodhead Publishing Limited: Cambridge, UK, 2013; ISBN 9780857090386.


http://doi.org/10.2478/manment-2018-0018
http://doi.org/10.1080/07315724.2008.10719672
http://www.ncbi.nlm.nih.gov/pubmed/18460479

Nutrients 2021, 13, 2931 13 of 15

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.
29.

30.

31.

32.

Hwang, J.; Lee, K; Lin, T.N. Ingredient labeling and health claims influencing consumer perceptions, purchase intentions, and
willingness to pay. J. Foodserv. Bus. Res. 2016, 19, 352-367. [CrossRef]

Xu, J.; Li, Y;; Zhao, Y.; Wang, D.; Wang, W. Influence of antioxidant dietary fiber on dough properties and bread qualities: A
review. J. Funct. Foods 2021, 80, 104434. [CrossRef]

Foschia, M.; Peressini, D.; Sensidoni, A.; Brennan, C.S. The effects of dietary fibre addition on the quality of common cereal
products. J. Cereal Sci. 2013, 58, 216-227. [CrossRef]

Bozbulut, R.; Sanlier, N. Promising effects of 3-glucans on glyceamic control in diabetes. Trends Food Sci. Technol. 2019, 83, 159-166.
[CrossRef]

Li, Y.O.; Komarek, A.R. Dietary fibre basics: Health, nutrition, analysis, and applications. Food Qual. Saf. 2017, 1, 47-59. [CrossRef]
Menis-Henrique, M.E.C.; Scarton, M.; Piran, M.V.E,; Clerici, M.T.P.S. Cereal fiber: Extrusion modifications for food industry. Curr.
Opin. Food Sci. 2020, 33, 141-148. [CrossRef]

Dean, M.; Shepherd, R.; Arvola, A.; Vassallo, M.; Winkelmann, M.; Claupein, E.; Lahteenmaki, L.; Raats, M.M.; Saba, A. Consumer
perceptions of healthy cereal products and production methods. J. Cereal Sci. 2007, 46, 188-196. [CrossRef]

Izydorczyk, M.S.; Lagassé, S.L.; Hatcher, D.W.; Dexter, J.E.; Rossnagel, B.G. The enrichment of Asian noodles with fiber-rich
fractions derived from roller milling of hull-less barley. J. Sci. Food Agric. 2005, 85, 2094-2104. [CrossRef]

Ares, G.; Gambaro, A. Influence of gender, age and motives underlying food choice on perceived healthiness and willingness to
try functional foods. Appetite 2007, 49, 148-158. [CrossRef]

Vernaza, M.G.; Biasutti, E.; Schmiele, M.; Jaekel, L.Z.; Bannwart, A.; Chang, Y.K. Effect of supplementation of wheat flour with
resistant starch and monoglycerides in pasta dried at high temperatures. Int. J. Food Sci. Technol. 2012, 47, 1302-1312. [CrossRef]
Baixauli, R.; Sanz, T.; Salvador, A.; Fiszman, S.M. Muffins with resistant starch: Baking performance in relation to the rheological
properties of the batter. J. Cereal Sci. 2008, 47, 502-509. [CrossRef]

Feili, R. Physical and Sensory Analysis of High Fiber Bread Incorporated with Jackfruit Rind Flour. Food Sci. Technol. 2013,
1, 30-36. [CrossRef]

Gallegos-Infante, J.A.; Rocha-Guzman, N.E.; Gonzalez-Laredo, R.F.; Ochoa-Martinez, L.A.; Corzo, N.; Bello-Perez, L.A.; Medina-
Torres, L.; Peralta-Alvarez, L.E. Quality of spaghetti pasta containing Mexican common bean flour (Phaseolus vulgaris L.). Food
Chem. 2010, 119, 1544-1549. [CrossRef]

Howard, B.M.; Hung, Y.C.; McWatters, K. Analysis of Ingredient Functionality and Formulation Optimization of Pasta Supple-
mented with Peanut Flour. . Food Sci. 2011, 76. [CrossRef] [PubMed]

Kaur, G.; Sharma, S.; Nagi, H.P.S.; Dar, B.N. Functional properties of pasta enriched with variable cereal brans. ]. Food Sci. Technol.
2012, 49, 467-474. [CrossRef]

Sobota, A.; Rzedzicki, Z.; Zarzycki, P.; Kuzawiniska, E. Application of common wheat bran for the industrial production of
high-fibre pasta. Int. ]. Food Sci. Technol. 2015, 50, 111-119. [CrossRef]

Espinosa-Solis, V.; Zamudio-Flores, P.B.; Tirado-Gallegos, J.M.; Ramirez-Mancinas, S.; Olivas-Orozco, G.I.; Espino-Diaz, M.;
Hernandez-Gonzalez, M.; Garcia-Cano, V.G.; Sanchez-Ortiz, O.; Buenrostro-Figuerosa, ] J.; et al. Evaluation of Cooking Quality,
Nutritional and texture characteristics of pasta added with oat bran and apple flour. Foods 2019, 8, 299. [CrossRef]

Tolve, R.; Pasini, G.; Vignale, F; Favati, F; Simonato, B. Effect of Grape Pomace Addition on the Technological, Sensory, and
Nutritional Properties of Durum Wheat Pasta. Foods 2020, 9, 354. [CrossRef] [PubMed]

Makhlouf, S.; Jones, S.; Ye, S.H.; Sancho-Madriz, M.; Burns-Whitmore, B.; Li, Y.O. Effect of selected dietary fibre sources and
addition levels on physical and cooking quality attributes of fibre-enhanced pasta. Food Qual. Saf. 2019, 3, 117-127. [CrossRef]
Brennan, C.S.; Cleary, L.J. The potential use of cereal (1—3,1—4)-f3-d-glucans as functional food ingredients. J. Cereal Sci. 2005,
42,1-13. [CrossRef]

Biernacka, B.; Dziki, D.; Rézylo, R.; Gawlik-Dziki, U. Banana powder as an additive to common wheat pasta. Foods 2020, 9, 53.
[CrossRef] [PubMed]

Krolak, M.; Jezewska-Zychowicz, M.; Sajdakowska, M.; Gebski, J. Does Perception of Dietary Fiber Mediate the Impact of
Nutrition Knowledge on Eating Fiber-Rich Bread? Nutrients 2017, 9, 1255. [CrossRef]

Sajdakowska, M.; Gebski, J.; Jezewska-Zychowicz, M.; Krélak, M. Consumer choices in the bread market: The importance of fiber
in consumer decisions. Nutrients 2021, 13, 132. [CrossRef]

Pohjanheimo, T.; Paasovaara, R.; Luomala, H.; Sandell, M. Food choice motives and bread liking of consumers embracing
hedonistic and traditional values. Appetite 2010, 54, 170-180. [CrossRef]

Seal, C.J.; Jones, A.R.; Whitney, A.D. Whole grains uncovered. Nutr. Bull. 2006, 31, 129-137. [CrossRef]

Barreiro-Hurle, J.; Gracia, A.; de-Magistris, T. The effects of multiple health and nutrition labels on consumer food choices. J.
Agric. Econ. 2010, 61, 426-443. [CrossRef]

Cecchini, M.; Warin, L. Impact of food labelling systems on food choices and eating behaviours: A systematic review and
meta-analysis of randomized studies. Obes. Rev. 2016, 17, 201-210. [CrossRef]

Hellyer, N.E.; Fraser, I.; Haddock-Fraser, J. Food choice, health information and functional ingredients: An experimental auction
employing bread. Food Policy 2012, 37, 232-245. [CrossRef]

Jezewska-Zychowicz, M.; Sajdakowska, M.; Jarossova, M. Consumers’ approach regarding the offer of innovative food products
on the example of pasta. Handel Wewn. 2017, 1, 192-202.


http://doi.org/10.1080/15378020.2016.1181507
http://doi.org/10.1016/j.jff.2021.104434
http://doi.org/10.1016/j.jcs.2013.05.010
http://doi.org/10.1016/j.tifs.2018.11.018
http://doi.org/10.1093/fqs/fyx007
http://doi.org/10.1016/j.cofs.2020.05.001
http://doi.org/10.1016/j.jcs.2007.06.007
http://doi.org/10.1002/jsfa.2242
http://doi.org/10.1016/j.appet.2007.01.006
http://doi.org/10.1111/j.1365-2621.2012.02974.x
http://doi.org/10.1016/j.jcs.2007.06.015
http://doi.org/10.13189/fst.2013.010203
http://doi.org/10.1016/j.foodchem.2009.09.040
http://doi.org/10.1111/j.1750-3841.2010.01886.x
http://www.ncbi.nlm.nih.gov/pubmed/21535674
http://doi.org/10.1007/s13197-011-0294-3
http://doi.org/10.1111/ijfs.12641
http://doi.org/10.3390/foods8080299
http://doi.org/10.3390/foods9030354
http://www.ncbi.nlm.nih.gov/pubmed/32204341
http://doi.org/10.1093/fqsafe/fyz010
http://doi.org/10.1016/j.jcs.2005.01.002
http://doi.org/10.3390/foods9010053
http://www.ncbi.nlm.nih.gov/pubmed/31948070
http://doi.org/10.3390/nu9111255
http://doi.org/10.3390/nu13010132
http://doi.org/10.1016/j.appet.2009.10.004
http://doi.org/10.1111/j.1467-3010.2006.00559.x
http://doi.org/10.1111/j.1477-9552.2010.00247.x
http://doi.org/10.1111/obr.12364
http://doi.org/10.1016/j.foodpol.2012.02.005

Nutrients 2021, 13, 2931 14 of 15

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

Moreira, M.].; Garcia-Diez, J.; de Almeida, ].M.M.M.; Saraiva, C. Evaluation of food labelling usefulness for consumers. Int. J.
Consum. Stud. 2019, 43, 327-334. [CrossRef]

Maxwell, S. An expanded price/brand effect model: A demonstration of heterogeneity in global consumption. Int. Mark. Rev.
2001, 18, 325-343. [CrossRef]

Thow, AM.; Downs, S.; Jan, S. A systematic review of the effectiveness of food taxes and subsidies to improve diets: Understand-
ing the recent evidence. Nutr. Rev. 2014, 72, 551-565. [CrossRef]

Sajdakowska, M.; Jankowski, P.; Gutkowska, K.; Guzek, D.; Zakowska-Biemans, S.; Ozimek, I. Consumer acceptance of
innovations in food: A survey among Polish consumers. J. Consum. Behav. 2018, 17, 253-267. [CrossRef]

Hall-Phillips, A.; Shah, P. Unclarity confusion and expiration date labels in the United States: A consumer perspective. . Retail.
Consum. Serv. 2017, 35, 118-126. [CrossRef]

Hartmann, C.; Hieke, S.; Taper, C.; Siegrist, M. European consumer healthiness evaluation of ‘Free-from” labelled food products.
Food Qual. Prefer. 2018, 68, 377-388. [CrossRef]

Sajdakowska, M.; Krélak, M.; Zychowicz, W.; Jezewska-Zychowicz, M. Acceptance of food technologies, perceived values and
consumers’ expectations towards bread. A survey among Polish sample. Sustainability 2018, 10, 1281. [CrossRef]

Arvola, A.; Lahteenmaki, L.; Dean, M.; Vassallo, M.; Winkelmann, M.; Claupein, E.; Saba, A.; Shepherd, R. Consumers’ beliefs
about whole and refined grain products in the UK, Italy and Finland. . Cereal Sci. 2007, 46, 197-206. [CrossRef]

Van Rijswijk, W.; Frewer, L.]. Consumer needs and requirements for food and ingredient traceability information. Int. J. Consum.
Stud. 2012, 36, 282-290. [CrossRef]

Riccioli, F.; Moruzzo, R.; Zhang, Z.; Zhao, J.; Tang, Y.; Tinacci, L.; Boncinelli, F; De Martino, D.; Guidi, A. Willingness to pay in
main cities of Zheijiang provice (China) for quality and safety in food market. Food Control 2020, 108, 106831. [CrossRef]

Hall, C.; Osses, E. A review to inform understanding of the use of food safety messages on food labels. Int. J. Consum. Stud. 2013,
37,422-432. [CrossRef]

Huang, L.; Bai, L.; Gong, S. The effects of carrier, benefit, and perceived trust in information channel on functional food purchase
intention among Chinese consumers. Food Qual. Prefer. 2020, 81, 103854. [CrossRef]

Dominick, S.R.; Fullerton, C.; Widmar, N.J.O.; Wang, H. Consumer Associations with the “All Natural” Food Label. J. Food Prod.
Mark. 2018, 24, 249-262. [CrossRef]

Pohjanheimo, T.; Sandell, M. Explaining the liking for drinking yoghurt: The role of sensory quality, food choice motives, health
concern and product information. Int. Dairy . 2009, 19, 459-466. [CrossRef]

Gutkowska, K.; Jankowski, P.; Sajdakowska, M.; Zakowska-Biemans, S.; Kowalczuk, I Kryteria réznicujace zachowania
konsumentéw wobec produktéw zywnosciowych na przykladzie miesa i przetworéww miesnych. Zywnos’c’ Nauka Technol. Jakosé
2014, 21, 85-100. [CrossRef]

Saba, A.; Sinesio, F.; Moneta, E.; Dinnella, C.; Laureati, M.; Torri, L.; Peparaio, M.; Saggia Civitelli, E.; Endrizzi, I.; Gasperi, F; et al.
Measuring consumers attitudes towards health and taste and their association with food-related life-styles and preferences. Food
Qual. Prefer. 2019, 73, 25-37. [CrossRef]

Kowalkowska, J.; Lonnie, M.; Wadolowska, L.; Czarnocinska, J.; Jezewska-Zychowicz, M.; Babicz-Zielinska, E. Health-and taste-
related attitudes associated with dietary patterns in a representative sample of Polish girls and young women: A cross-sectional
study (GEBaHealth project). Nutrients 2018, 10, 254. [CrossRef]

Bryant, C.; Sanctorum, H. Alternative proteins, evolving attitudes: Comparing consumer attitudes to plant-based and cultured
meat in Belgium in two consecutive years. Appetite 2021, 161, 105161. [CrossRef]

Van Loo, E.J.; Hoefkens, C.; Verbeke, W. Healthy, sustainable and plant-based eating: Perceived (mis)match and involvement-
based consumer segments as targets for future policy. Food Policy 2017, 69, 46-57. [CrossRef]

Jezewska-Zychowicz, M.; Wadolowska, L.; Kowalkowska, J.; Lonnie, M.; Czarnocinska, J.; Babicz-Zielinska, E. Perceived Health
and Nutrition Concerns as Predictors of Dietary Patterns among Polish Females Aged 13-21 Years (GEBaHealth Project). Nutrients
2017, 9, 613. [CrossRef]

Jezewska-Zychowicz, M.; Krélak, M. Do Consumers ” Attitudes Towards Food Technologies and Motives of Food Choice In fl
uence Willingness to Eat Cereal Products Forti fi ed with Fibre ? Pol. J. Food Nutr. Sci. 2015, 65. [CrossRef]

Lyly, M.; Soini, E.; Rauramo, U.; Lihteenmaki, L. Perceived role of fibre in a healthy diet among Finnish consumers. J. Hum. Nutr.
Diet. 2004, 17, 231-239. [CrossRef] [PubMed]

Dewettinck, K.; Van Bockstaele, F.; Kiihne, B.; Van de Walle, D.; Courtens, T.M.; Gellynck, X. Nutritional value of bread: Influence
of processing, food interaction and consumer perception. J. Cereal Sci. 2008, 48, 243-257. [CrossRef]

Nechaev, A.P; Tsyganova, T.B.; Butova, S.N.; Nikolaeva, ].V.; Tarasova, V.V.; Smirnov, D.A. Development of a new generation
instant pasta based on gluten-free raw materials and dietary fiber. IOP Conf. Ser. Earth Environ. Sci. 2021, 640, 2-9. [CrossRef]
Ribeiro, T.H.S.; Bolanho, B.C.; Montanuci, FD.; Ruiz, S.P. Physicochemical and sensory characterization of gluten-free fresh pasta
with addition of passion fruit peel flour. Cienc. Rural 2018, 48. [CrossRef]

Barrett, E.M.; Foster, S.I.; Beck, E.J. Whole grain and high-fibre grain foods: How do knowledge, perceptions and attitudes affect
food choice? Appetite 2020, 149. [CrossRef]

Lange, C.; Issanchou, S.; Combris, P. Expected versus experienced quality: Trade-off with price. Food Qual. Prefer. 2000, 11, 289-297.
[CrossRef]


http://doi.org/10.1111/ijcs.12511
http://doi.org/10.1108/02651330110695602
http://doi.org/10.1111/nure.12123
http://doi.org/10.1002/cb.1708
http://doi.org/10.1016/j.jretconser.2016.12.007
http://doi.org/10.1016/j.foodqual.2017.12.009
http://doi.org/10.3390/su10041281
http://doi.org/10.1016/j.jcs.2007.06.001
http://doi.org/10.1111/j.1470-6431.2011.01001.x
http://doi.org/10.1016/j.foodcont.2019.106831
http://doi.org/10.1111/ijcs.12010
http://doi.org/10.1016/j.foodqual.2019.103854
http://doi.org/10.1080/10454446.2017.1285262
http://doi.org/10.1016/j.idairyj.2009.03.004
http://doi.org/10.15193/ZNTJ/2014/96/085-100
http://doi.org/10.1016/j.foodqual.2018.11.017
http://doi.org/10.3390/nu10020254
http://doi.org/10.1016/j.appet.2021.105161
http://doi.org/10.1016/j.foodpol.2017.03.001
http://doi.org/10.3390/nu9060613
http://doi.org/10.2478/pjfns-2013-0014
http://doi.org/10.1111/j.1365-277X.2004.00518.x
http://www.ncbi.nlm.nih.gov/pubmed/15139895
http://doi.org/10.1016/j.jcs.2008.01.003
http://doi.org/10.1088/1755-1315/640/2/022006
http://doi.org/10.1590/0103-8478cr20180508
http://doi.org/10.1016/j.appet.2020.104630
http://doi.org/10.1016/S0950-3293(99)00074-9

Nutrients 2021, 13, 2931 15 of 15

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.
70.

Verbeke, W. Functional foods: Consumer willingness to compromise on taste for health? Food Qual. Prefer. 2006, 17, 126-131.
[CrossRef]

Lyly, M.; Roininen, K.; Honkapéad, K.; Poutanen, K.; Lihteenmaiki, L. Factors influencing consumers” willingness to use beverages
and ready-to-eat frozen soups containing oat 3-glucan in Finland, France and Sweden. Food Qual. Prefer. 2007, 18, 242-255.
[CrossRef]

Starr, G.; Bredie, W.L.P.; Hansen, A.S. Sensory profiles of cooked grains from wheat species and varieties. J. Cereal Sci. 2013,
57,295-303. [CrossRef]

Lambert, J.L.; Le-Bail, A.; Zuniga, R.; Van-Haesendonck, I.; Vnzeveren, E.; Petit, C.; Rosell, M.C.; Collar, C.; Curic, D.; Colic-Baric,
L; et al. The attitudes of European consumers toward innovation in bread; interest of the consumers toward selected quality
attributes. J. Sens. Stud. 2009, 24, 204-219. [CrossRef]

Jaworska, D.; Krélak, M.; Przybylski, W.; Jezewska-Zychowicz, M. Acceptance of Fresh Pasta with 3-Glucan Addition: Expected
Versus Perceived Liking. Foods 2020, 9, 869. [CrossRef] [PubMed]

Chillo, S.; Laverse, J.; Falcone, PM.; Protopapa, A.; Del Nobile, M.A. Influence of the addition of buckwheat flour and durum
wheat bran on spaghetti quality. |. Cereal Sci. 2008, 47, 144-152. [CrossRef]

Cecchi, L.; Schuster, N.; Flynn, D.; Bechtel, R.; Bellumori, M.; Innocenti, M.; Mulinacci, N.; Guinard, J.X. Sensory Profiling and
Consumer Acceptance of Pasta, Bread, and Granola Bar Fortified with Dried Olive Pomace (Paté): A Byproduct from Virgin
Olive Oil Production. J. Food Sci. 2019, 84, 2995-3008. [CrossRef]

Bagdi, A.; Szabo, F,; Gere, A.; Kokai, Z.; Sipos, L.; Tomoskozi, S. Effect of aleurone-rich flour on composition, cooking, textural,
and sensory properties of pasta. LWT-Food Sci. Technol. 2014, 59, 996-1002. [CrossRef]

Spencer, M.; Guinard, J.X. The Flexitarian Flip™: Testing the Modalities of Flavor as Sensory Strategies to Accomplish the Shift
from Meat-Centered to Vegetable-Forward Mixed Dishes. J. Food Sci. 2018, 83, 175-187. [CrossRef]

Trattner, C.; Moesslang, D.; Elsweiler, D. On the predictability of the popularity of online recipes. EPJ Data Sci. 2018, 7. [CrossRef]
Gurinovié¢, M.; Milesevi¢, J.; Kadvan, A.; Djekié-Ivankovi¢, M.; Debeljak-Martaci¢, J.; Takié, M.; Nikoli¢, M.; Rankovi¢, S.; Finglas,
P,; Glibeti¢, M. Establishment and advances in the online Serbian food and recipe data base harmonized with EuroFIR™
standards. Food Chem. 2016, 193, 30-38. [CrossRef]


http://doi.org/10.1016/j.foodqual.2005.03.003
http://doi.org/10.1016/j.foodqual.2005.12.001
http://doi.org/10.1016/j.jcs.2012.11.014
http://doi.org/10.1111/j.1745-459X.2008.00203.x
http://doi.org/10.3390/foods9070869
http://www.ncbi.nlm.nih.gov/pubmed/32635143
http://doi.org/10.1016/j.jcs.2007.03.004
http://doi.org/10.1111/1750-3841.14800
http://doi.org/10.1016/j.lwt.2014.07.001
http://doi.org/10.1111/1750-3841.13991
http://doi.org/10.1140/epjds/s13688-018-0149-5
http://doi.org/10.1016/j.foodchem.2015.01.107

	Introduction 
	Materials and Methods 
	Data Collection Process 
	Description of Questionnaire 
	Statistical Analysis 

	Results 
	Description of the Sample and Clusters 
	Opinions on Pasta and Information on the Food Label 
	The Importance of Adding Fiber to Cereal Products 

	Discussion 
	Motives for Choosing Pasta 
	Choosing Pasta with Added Fiber 
	Practical Implications, Strengths and Limitations 

	Conclusions 
	References

