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Consumer survey on the consumption of pulses in Hungary
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Summary

Pulses are essential multifunctional crops whose biological and nutritional properties play an important role in making
our diet “healthier” and improving the sustainability of agroecosystems. The aim of our research was to explore the
pulse consumption habits of Hungarians and to map the development possibilities of pulse-based products. An inter-
net-based survey was conducted among Hungarian respondents (n = 1023). The survey included questions about the
frequency of pulse consumption, the intention to increase their consumption, socio-demographic background factors
and perceptions, and knowledge of various pulses. Beans, green beans, lentils, red lentils, green peas, yellow peas and
chickpeas were selected for detailed evaluation. The results showed that the most purchased products were green peas
and dry legumes in their frozen and canned forms. The five favourite ready-made pulse-based dishes were sandwich
spreads, croquettes, crackers, bread, croissants, buns and pasta. Based on the survey, we also developed a path model
in which nine factors were introduced with exploratory factor analysis. Among Hungarians, consumer habits, the image

of pulses and consumer preference were the most important factors in increasing the consumption of pulses.
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Legumes are essential multifunctional crops
that have been consumed either directly as food
or in various processed forms or used as feed in
many countries worldwide since ancient times [1].
In 2012, pulse crops accounted for approximately
1 million square kilometres in agricultural land
use worldwide [2].

Legumes belong to the family Fabaceae (Legu-
minosae) [3]. According to the Food and Agricul-
ture Organization (FAO), pulses are a subgroup
of legumes harvested for dried grains that can be
used for both feed and food [4]. Pulses (e.g. beans,
peas, lentils) are important sources of plant-based
proteins. Their protein content (approximately
21-25 %) is almost double that found in cereals
[5]- Legumes have high dietary fibre content [6].
Common beans, chickpeas, dry peas and lentils
contain 2 to 3 times more fibre per 100 g edible
portion than other dietary staples [7]. The fat
content of legumes is generally 2-21 %, with the
valuable composition of unsaturated fatty acids
such as linoleic acid (C18:2). Most legumes con-

tain phytochemicals and bioactive compounds
may provide health benefits and protect against
numerous disorders or diseases [8]. Grain legumes
appear to help reduce the risks for worldwide
health problems like diabetes [9, 10] obesity [11],
coronary heart disease [12] and significantly lower
serum cholesterol concentrations [13].

The nutritional value of pulses is generally little
known and underestimated. For this reason, in
2014, the 68th United Nations General Assembly
declared 2016 as the International Year of Pulses
(IYP) and mandated FAO with its implementa-
tion. The main objective was to heighten public
awareness of pulses’ nutritional benefits as part of
sustainable food production aimed towards food
security and nutrition. Building on the success of
IYP in 2016, United Nations General Assembly
designated February 10 as World Pulses Day as
an international day to recognize the importance
of pulses [4].

Global environmental problems, the green-
house effect and the exponential increase in popu-
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lation are global world problems requiring urgent
solutions. Considering all these reasons, people
have become more health conscious and seek to
adopt meat alternatives instead of animal meat
[14]. Among plants, legumes can be suitable alter-
native sources of protein due to their nutrient con-
tent [5], and have a number of health benefits [3].

Pulses also play an important role in sustain-
ability. Pulse crops contribute to sustainable
agriculture due to their ability to “give back” ni-
trogen to the soil and improve soil fertility through
their nitrogen-fixing properties. This unique
feature is ensured by the nitrogen-fixing symbiotic
system between Rhizobium bacteria and legume
plants [15].

These crops can help reduce the environmental
impact of both agriculture and the food industry
by reducing animal-based food consumption and
greenhouse gas emissions. In Europe, legume con-
sumption has increased over the last decade, with
some differences between countries [8]. Consump-
tion of animal-protein-based food in Europe ex-
ceeds the recommendations of nutritional guide-
lines [16]. United Nations recommend balancing
protein intake between animal and plant sources
on a 1:1 ratio. Nutritionists and dietitians advise
eating more plant-based proteins, and pulses are
the plants with the highest protein content [17].
Higher legume consumption rates were observed
in the Mediterranean region, with per capita daily
consumption between 8 g and 23 g [8].

The Italian “Bring some fruit to school” project
was exemplary in children’s nutrition education.
The project aimed to increase children’s consump-
tion of legumes, fruits and vegetables, while reduc-
ing consumption of chips and sugar-sweetened
beverages. In the teachers’ intervention group, the
consumption of legumes increased by 32 % among
primary school children [18].

In contrast, in Northern Europe is the daily
consumption of pulses less than 5 g per capita
[8]. A similar situation was observed in North
America. PERERA et al. [19] found that legume
consumption frequency among US adults was low
and showed a downward trend from 2011 to 2014,
dropping from 18.5 % to 13.7 %. Behavioural and
educational interventions are required to improve
American eating habits [20]. Increased consump-
tion of legumes would benefit children and the
elderly. MITCHELL et al. [21] and MUDRyYJ et al.
[22] found that both in Canada and USA, the in-
dividuals whose consumption of pulses is high,
meet recommended levels of dietary fibre intake
in comparison to groups who eat the same daily
number of servings of cereal grains.

When assessing the nutritional value of

legumes, it should also be taken into account that
they contain components that have a negative
effect on the digestive process and on utilization
of nutrients, or which may cause adverse symp-
toms. For example, enzyme inhibitors can diminish
protein digestibility, lectins can reduce nutrient
absorption, phytic acid can diminish mineral bio-
availability, galacto-oligosaccharides may cause
flatulence, while some phenolic compounds can
reduce protein digestibility and mineral bioavail-
ability [8]. These ingredients can be inactivated by
heating, toasting, extruding, baking, steaming or
cooking [3].

In addition to surveying the amount of con-
sumption, it is becoming increasingly common to
assess consumption motivation and willingness
[23-26]. In Finland, the Eating Motivation Survey
measured reasons for consumption of animal- and
plant-based proteins. Participants whose diets in-
cluded beans and soya products endorsed a higher
level of genuine concerns, health, weight control
motives together with a lower level of conven-
ience and price motives [23]. The Finnish study
also showed that beans are culturally accepted
among consumers aged 15-64, who rate them as
“tasting good” but rarely consume them. A fifth
of the respondents intended to increase their bean
consumption in the future, especially those who
already include beans in their diets [24].

A Polish study examined producers, processors
and consumers to understand consumption pref-
erences regarding legumes. SMIGLAK-KRAJEWSKA
and WOJCIECHOWSKA-SOLIS [25] found that
women more often consider pulses to be “healthy”
and nutritious products. A lack of knowledge
about how to prepare tasty meals from pulses is
one of the most critical barriers that prevents con-
sumers from eating them more frequently.

For the Portuguese population, the most con-
sumed pulses were beans and peas. Of the re-
spondents, 15 % stated that they would not sub-
stitute animal products for pulses. The lack of
recognition of nutritional value, the lengthy cook-
ing time and the effects of anti-nutritional factors
had the greatest influence on the perception of
legumes [26].

In the Central European region, the role of
pulses in nutrition is different. Due to globaliza-
tion, the situation of legumes has improved a lot
in terms of both their supply and ideas for their
use. An excellent example of this is the prolifera-
tion of Turkish, Arabic and Indian restaurants in
Hungary, which have introduced their legume
dishes (e.g. falafel, hummus or chana masala) to
the country. In addition, legumes are part of tra-
ditional Hungarian gastronomy. The most popular
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examples are Jokai bean soup, bean goulash, pea
soup, green bean casserole and lentil stew.

Chickpea (Cicer arietinum L.) is an impor-
tant ingredient in many dishes that are starting
to become popular in Hungary. There is a gro-
wing interest in cultivation of chickpea varie-
ties adapted to the domestic climate and soil con-
ditions. The Hungarian National Catalog contains
five popular varieties: Boglarka, Bori, Dora, Dé-
nia and Pax [27]. Several Hungarian cooking web-
sites containing dishes prepared from chickpeas
and showing the recipes are available [28, 29]. The
most popular are soups and garnishes.

Although many delicious recipes are made
from legumes, the legume consumption habits
of the Hungarian population have hardly been
studied. Based on Hungarian Central Statistical
Office data, in 2010, men in single-person house-
holds had consumed 0.2 kg of green beans, 0.3 kg
of green peas and 1.1 kg of dry pulses. At the same
time, women had consumed 1.4 kg of green beans,
1.2 kg of green peas and 1.6 kg of dry pulses [30].
The first Hungarian representative nutrition study
was conducted between 1985 and 1988, and the
latest representative National Nutrition and Nutri-
tion Status Survey (OTAP) was between 2009 and
2014. These surveys were based on the diet diary
for general eating habits and did not contain data
on perceptions and knowledge of legumes [31, 32].

This study had three objectives: to collect in-
formation about Hungarian consumption habits
related to pulses since the International Year of
Pulses; to learn more about what influences Hun-
garians in their consumption of pulses; and final-
ly, to conduct basic research on chickpea-based
product development to help to increase con-
sumption of chickpea in the future.

MATERIALS AND METHODS

Samples

We performed a consumer survey among the
Hungarian population in connection with the
knowledge of consumption habits and pulses. In
the present study, we evaluated data for beans,
green beans, lentils, red lentils, green peas, yellow
peas and chickpeas. Chickpeas played a key role in
the study to obtain information on chickpea-based
product development. This study joined another
research investigating Hungarian chickpea varie-
ties and possible new uses for them. In addition
to pulses, green beans and green peas were also
included in the study because these are legumes
typically consumed in Hungary.
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Questionnaire design

Taking into account the aims of our study, the
questionnaire was developed by a group of ex-
perts, also using the relevant literature on food
choice behaviour, such as the Pilgrim consumer
behaviour model [33] and the Shepherd food
choice and intake model [34]. Prior to publishing
the questionnaire on the internet, we checked the
questions for clarity on a sample of ten consumers.
The questionnaire contained five main question
groups: current consumption habits, knowledge of
pulses, attitude towards new pulse-based products,
issues related to health knowledge, as well as so-
cial and demographic data. The types of ques-
tions were typical of the five-level Likert-scale
(1 — strongly disagree; 2 — disagree; 3 — neither
agree nor disagree; 4 — agree; 5 — strongly agree),
simple-choice and multiple-choice [35]. For some,
respondents were given the option to provide
other textual answers. It contained questions on
the frequency of pulse consumption, intentions
to increase consumption of pulses and chickpeas,
social and demographic background factors and
perceptions, and knowledge about various pulses.
There were also Likert-scale statements about
health awareness. The following socio-economic
background factors were used in the present study:
gender, age, geographical area and level of edu-
cation. Participants completed the questionnaire
online through Google Forms between 27 De-
cember 2016 and 31 January 2017. Contacted con-
sumers received the questionnaire via e-mail or
Facebook groups and, in the end, 1023 completed
questionnaires were processed.

Participants

Our target group included people who might,
for various reasons, have been more informed and
interested in nutrition than the average. These rea-
sons could include raising children, age, illnesses
or other motivations for a health-conscious life.
Facebook groups made it possible to reach people
belonging to target groups (e.g. mothers of young
children, people with gluten sensitivity, food
allergies, vegans, vegetarians or those interested in
»healthy” eating). We wanted to identify the main
factors that cause members of these target groups
to increase their consumption of pulse products.

Statistical Analysis

Data were analysed using SPSS statistical
software version 25 (Statistical Package for So-
cial Sciences, IBM, Armonk, New York, USA)
[36] and Microsoft Excel (Microsoft, Redmond,
Washington, USA). For evaluation of the results,
descriptive statistics tools like crosstabs and fre-
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quencies were used [37]. A Chi-square test was
applied (at p < 0.05) to determine statistically sig-
nificant differences.

We developed a model of the factors affect-
ing the consumption of legumes using path analy-
sis. Path analysis is a particular form of multiva-
riate analysis that allows for the analysis of data
and presentation in the form of a path diagram.
This diagram illustrates proposed causal relation-
ships between multiple variables [38]. Statements
(Tab. 1) and questions (Tab. 2) were used. A to-
tal of ten factors were defined that can be related
to the consumption of pulses and then we tried to
describe the possible connections.

The statements in the questionnaire were sub-
jected to exploratory factor analysis and, thus,
nine factors were developed. One of these was
the target variable (increasing the consump-
tion of pulses), while the other eight were the
independent variables in the path model. As the fit
of some statements was unsatisfactory, these were
omitted. Numerous studies demonstrated that
health awareness [39, 40], knowledge [41, 42] and
social engagement [43, 44] have a motivating ef-
fect on the consumption of foods with nutritional
benefits. In our model, we assumed the same. Oth-
er factors in our model (e.g. consumer habits in re-
lation to pulse consumption, image of pulses and

Tab. 1. Factors and statements of path model.

Factor of path model

Statements used for analysis

Increasing the consumption of
pulses

| would love to consume more pulse-based foods as a source of protein
| plan to increase my consumption of chickpea products in the future
| plan to try chickpea products and chickpea recipes

Health assessment on pulses

celiac disease

Regular consumption of pulses can lower blood cholesterol levels

Regular consumption of pulses can help reduce the risk of cardiovascular disease
Chickpeas have a significant fibre content

Chickpeas are gluten-free, making them a valuable ingredient for people suffering from

Chickpeas have a low glycemic index, so they can be consumed by diabetics

Future perspectives of nutrition

and less of animal origin

Plant proteins are key factors in human nutrition
Developed countries should encourage the consumption of more products of plant origin

The taste and nourishing effect of meat cannot be replaced by vegetable proteins

Inhibitory factors

and digestive impact

Moderate amount of legume foods should be consumed
Pulses are difficult to digest
| would be afraid to consume more pulse-based products because of the bloating effect

Health awareness

| avoid consuming foods that contain additives
“Healthy eating” is important to me
| try to keep up with the latest information on the relationship between nutrition and health

Image of pulses

Pulses contain valuable nutrients
A variety of dishes can be made from pulses
Chickpeas are a valuable food that should be more widely distributed

Tab. 2. Factors and questions of path model.

Factors of path model

Questions used for analysis

Popularity of pulses

How much do you like to consume dry beans?
How much do you like to consume beans?

How much do you like to consume lentils?

How much do you like to consume yellow peas?

Consumer preference
for chickpeas

Have you ever eaten falafel or hummus?
Did you like hummus or falafel?

Openness to try new products

How many new pulse-based products would you like to try?

Consumer habits in relation to
pulses’ consumption

How often have you consumed pulses (e.g. beans, peas, lentils) in the last 3 months?
What kind of food from pulses do you usually make / consume?
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Tab. 3. Statistical indicators of the factor groups formed in the path model.

Factor KMO test Explainec[i O/Eo]roportion Cronba;;l;‘ts alpha
Health assessment of pulses 0.801 62.3 0.722
Health awareness 0.679 68.6 0.771
Popularity of pulses 0.673 55.0 0.637
Increasing the consumption of pulses (target variable) 0.667 66.5 0.747
Future perspectives of nutrition 0.610 60.5 0.623
Image of pulses 0.570 65.4 0.718
Inhibitory factors 0.553 55.4 0.577
Consumer preference for chickpeas 0.500 89.0 0.782
Consumer habits in relation to pulse consumption 0.500 65.1 0.552

consumer preferences) could be deduced from the
Shepherd food choice and intake model [34].

In the path analysis, the validity of scales was
tested using the Kaiser-Meyer-Olkin (KMO)
test [45] and Cronbach’s alpha [46] to determine
the sampling adequacy of data used for Fac-
tor Analysis (Tab. 3). To interpret the results
related to trying of new pulse-containing food
products, we hypothesized that there was a cor-
relation between trying new pulse-containing
food products and increasing pulse consumption.
Therefore, we created a new variable (openness
to trying new products) by re-scaling responses to
the willingness to try the new products listed. This
became the tenth variable in the path model.

RESULTS

Participants

A sample of 1023 Hungarians from all over the
country participated in the study, most of whom
(74.6 %) were female. The two main age groups
were the 25-34 (n = 300) and 45-59 (n = 223).
According to geographical location, the major-
ity (50 %) were from the capital and all 19 coun-
ties of the country were represented. In terms of
education, 17.9 % had a secondary school diploma
and 78.2 % had a university degree. Regarding
eating habits, 76.8 % followed an omnivorous diet
(Tab. 4).

Frequency of pulse consumption

Questions regarding the frequency of pulse
consumption were based on a three-month time
interval. Most respondents consumed pulses
every two weeks (33.3 %) or 1-3 times per week
(33.2 %; Tab. 5). The two largest dietary groups
were “omnivorous diet” (n = 786) and “vege-
tarian, vegan” (n = 130) categories. More than
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a third of the respondents having an omnivorous
diet (37.5 %) consumed pulses every two weeks,
while 47.7 % of vegetarians or vegans did so
1-3 times a week. Only 1.4 % did not consume any
pulses at all, while 0.9 % consumed them daily. Of
the legumes consumed, lentils were the most po-
pular (46.1 %), followed by dry beans (38.4 %),
red lentils (27.2 %) and yellow peas (27.6 %),
while chickpeas (23.8 %) were less popular.

The survey also provided an overview of
barriers to consumption. The proportion of re-
spondents with “strongly agree” responses to the
obstacle findings was as follows: preparation is
time-consuming (12 %), difficult to digest (13 %),
bloating and flatulence (16 %), health risk (5.9 %).

Tab. 4. Characteristics of respondents.

Social and demographic characteristics | Result [%]
Gender
Female 74.6
Male 25.4
Place of residence
Capital 50.0
County town 19.5
Town 19.6
Village 10.9
Type of diet
Omnivorous diet 76.8
Vegetarian, vegan 12.7
Has food allergy, hypersensitivity 6.2
Other type 4.3
Highest level of education
Primary school 1.1
Vocational training 2.0
Graduated from high school 17.7
Higher education degree 78.2
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Tab. 5. Consumption frequency of pulses in last three-month period in connection with diet (n = 1023).

Frequency of consumption of pulses
Dret Not even i1nxth%r Ii:t Monthly | EV&Y | 1-8x | 4-6x Dally | Total
once 3 months 2 weeks | per week | per week

Omnivorous diet 4 100 134 295 245 7 1 786
Vegetarian, vegan 0 1 5 19 62 37 6 130
Has food allergy, hypersensitivity 1 10 12 15 24 1 0 63
Other type of diet 9 7 3 12 9 2 2 44
Total 14 118 154 341 340 47 9 1023

Availability and preparation of legumes
for consumption

Pulses are available in several forms in shops
and markets. Respondents most often bought
dry seeds (81 %), followed by canned (66 %)
and quick-frozen products (49 %). The order
can be influenced by storability and degree of
kitchen-readiness. Pre-cooking and freezing are
the most typical preservation processes in Hun-
gary. According to the answers, green peas were
the most commonly purchased legumes in canned
and frozen forms. Hungarian cookbooks [47] and
cooking websites [28, 29] mention pulses in many

Pottage 922
Soup 918
Garnish 464

Food type

Mixed legume salad 396
Meat substitue 264

Sandwich spread 249

0 200 400 600 800 1000 1200
Number of respondents

Fig. 1. Distribution of food types most often
prepared by respondents (n = 1023).

Tab. 6. Proportion of respondents familiar
with chickpeas by age groups (n = 1023).

Age group Familiar with chickpeas
<18 100.0 %
18-24 80.9 %
25-34 89.7 %
35-44 87.9 %
45-59 78.5 %
60-47 64.1 %
> 75 46.7 %

dishes. The questionnaire also covered what kind
of dishes respondents prepared from pulses. Based
on the answers, the two main types were pottage
and soups (Fig. 1).

Most respondents have already prepared two
(30 %), three (28 %), or four (21 %) types of
foods from pulses, while 94 % of respondents had
prepared two to six types of dishes. Focusing only
on the two most prominent diet groups, we found
differences. Those respondents reporting an om-
nivorous diet typically prepared two (34 %), three
(28 %) or four (22 %) types of foods. In the case
of vegetarians, three (25 %), five (23 %) or six
(25 %) types of dishes were typically prepared.

Chickpea consumption in Hungary

Consumption of chickpeas is becoming more
and more widespread in Hungary.

Examining the recognition of chickpeas by age
group, we obtained a positive picture (Tab. 6). In
all other age groups except the 75-age bracket, the
proportion of those who knew about chickpeas
was over 60 %, and almost every member of the
younger generation was familiar with it: 100 % of
the <18 age group and 80.9 % of the 18-24 age
group knew about chickpeas.

In India, hummus and falafel are traditional
dishes made from chickpeas, which are well known
also in Hungary. Of those familiar with chick-
peas (835 people), 52.8 % had already tried both
dishes (p < 0.05), 11.6 % only falafel, 16.9 % only
hummus. A quarter of respondents (27 %) had
never eaten hummus or falafel before, 141 people
liked hummus and 162 enjoyed falafel. Both dishes
were appreciated by 365 people, while there were
only 75 people in total who did not like either of
them.

Product development opportunities

In addition to traditional products, several
new products appear on the market every year,
building on the positive health effects of pulses
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Lentil chips 82
Red lentil pasta 80
Chickpea chips 78
Chickpea pasta 74
Bean vegetable spread 56

Type of product

Textured soy preparation 28
Soy milk 17
Tofu 12

0 20 40 60 80 100
Share [%]

Fig. 2. Distribution of unknown pulse-based
products among respondents (n = 1023).

Sandwich spread 58
Croquette

Crackers

Bread, croissant, bun
Pasta

Chips

Cheese-like product

Snack

Sweet biscuits, cake
Yoghurt-like product

Fitness protein drink

Products

14

0 20 40 60 80
Share [%]

Fig. 3. Willingness to try new pulse-based
products (n = 928).

[48], using them for protein enrichment in bread,
pasta, or gluten-free foods. Dry and wet fractiona-
tion methods (e.g. bioprocessing methods like
germination or fermentation) help develop new
functional pulse ingredients [49]. We chose some
products available in Hungarian shops to test if
the respondents had knowledge of them. For four
products (chickpea pasta, chickpea chips, red len-
til pasta, lentil chips), over 70 % respondents had
never heard of them. The product with which most
of the respondents were familiar was tofu (Fig. 2).

Regarding diet, we examined the two most
populous groups (vegetarians and omnivores).
An important question in the relationship between
the product and consumers is whether they have
tasted the product. Members of the omnivorous
diet group had a higher rate of having tasted the
three soy products (tofu: 37 %, soy milk: 31 %,
textured soy preparation: 28 %).

The majority of respondents (90.7 %) stated
that they would like to try new pulse-based
products. Based on the answers of 928 people
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who were open to new products, the following
five products were the most interesting: sand-
wich spread (57.7 %), croquettes (47.8 %),
crackers/bread/croissants/buns (46.1 %) and pas-
ta (42.5 %; Fig. 3). We compared the five most
popular products, focusing on the two largest diet
groups. For omnivores, sandwich spreads, bread,
croissants, and buns were preferred. Croquettes,
crackers, and pasta were more popular with
vegetarians.

Path model for evaluating pulse consumption

The results presented so far showed con-
sumption habits, preferences and interest in new
products. When assessing the situation of pulses
in Hungary, an important question is what fac-
tors influence their consumption. Based on the
questions and statements mentioned in Tab. 1 and
Tab. 2, ten factors were identified that may affect
consumption. Using these factors, we designed
a path model. The model described relationships
between the factors and the target variable (In-
creasing pulse consumption, Fig. 4). The statistical
indicators of the factors are shown in Tab. 3.

Our target variable focused on pulse consump-
tion in whole-seed form, with a particular focus on
chickpea consumption to support further product
development. The explained variance of the model
was found to be 35 %. Two variables had the
greatest direct effect on the target variable: image
of pulses (0.21) and consumer habits in relation to
the consumption of pulses (0.213). Accordingly,
this means that consumers who already like pulse-
containing foods (who have prepared them in
many ways and consume them often), and who
associate positive impressions with pulses, are
committed to increasing their consumption of
pulses. The variable “consumer preference for
chickpeas” was smaller (0.138), but still had a sig-
nificant direct effect on the target variable. This
means that knowledge and popularity of falafel
and humus are less influential factors than pulse
consumption habits and product image. It is also
worth mentioning that the popularity of pulses in-
teracted with the image of pulses (0.317).

The model also pointed out that there was no
linear relationship between the willingness to try
new pulse products and an increase in its con-
sumption. This means that our hypothesis was not
confirmed. This finding is consistent with Rogers’
theory on diffusion of innovation [50]. According
to him, it is a long cognitive affective and conative
process from product tasting to becoming a cus-
tomer. It is also important that this factor is not
related to other factors either, so the introduction
of these new products to the market would require
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Fig. 4. Path model of factors influencing the “Increase in consumption of pulses” (n = 1023).

The figure shows full and broken lines (path). The full lines indicate significant connections at the p < 0.05 level. The broken lines
represent assumed but not substantiated relationships. The values next to the lines indicate the value of the effect.

a significant marketing communication resource.
Based on calculation, the “inhibitory factors” had
a significant negative effect on the target variable
indirectly through “consumer habits in relation to
pulses’ consumption” (-0.306). The flatulence fac-
tor [51] and bloating effect [52] of pulses as well as
their difficult digestibility [S] are well known in the
literature to be aspects that limit their consump-
tion among sensitive consumers.

The results of our model on health-related
topics can be summarized as follows. Knowledge
of the beneficial physiological characteristics of
pulses (e.g. lowering blood cholesterol, high fibre
content, low glycemic index) influenced the image
of pulses (0.318) as well as preference of chickpeas
(0.220) and thus indirectly contributed to the in-
crease in pulse consumption. We detected a cor-
relation between future perspectives of nutrition,
health awareness, and health assessment of pulses
factors. The future perspectives of nutrition factor
influences pulse consumption partly by mediating
consumer habits in relation to the consumption
of pulses (0.174) and partly through health assess-
ment of pulses (0.313) factors. There was no direct
relationship between the health awareness factor
based on personal experience and the increase in
pulse consumption. However, more health-con-
scious consumers were aware of the health bene-
fits of pulses, which had an impact (0.204) on con-
sumption of pulses.

Based on the described correlations, if we want
to increase the consumption of legumes in the
Hungarian population, the following factors must
be influenced: consumer habits, image of pulses,
consumer preferences, future perspectives of nu-
trition and health awareness. Extensive education,
promotional campaigns and proper marketing can
be appropriate means of doing so.

DISCUSSION

Comparing the results of our path model with
similar surveys, it can be concluded that our re-
search fits with and confirms the findings of pre-
vious research. For example, a Finnish study [23]
revealed that those who changed their diet (in-
creased bean consumption and decreased meat
consumption) were clearly motivated by environ-
mental sustainability. In our model, the future per-
spectives of nutrition factor was related to the fac-
tor of “increasing of consumption of pulses”.

Eating motives play an important role in shift-
ing towards more sustainable food consumption
patterns in which meat is replaced with plant pro-
teins. This transformation process promisses to be
a long one, consisting of small steps but nutrition
policy must start on this path. According to another
Finnish survey [24], consumers who previously con-
sumed beans were more likely to increase their
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consumption of these foods than those who had
never consumed them before. Our model showed
that product image, product popularity and pre-
existing pulse consumption patterns were the main
drivers of an increase in consumption.

A Polish study [25] found that the lack of
knowledge and skills to prepare appealing dishes
from pulses is one of the main obstacles prevent-
ing consumers from consuming legumes more
often for both women and men. In our model, the
“pulse popularity” factor included the diversity
of preparation methods and this was a significant
factor in increasing consumption. Studies among
Portuguese consumers highlighted other barriers
[26]. It was noticed that the lack of recognition
of the nutritional value of pulses, the long cook-
ing time and the effects of anti-nutritional factors
were generally highlighted as obstacles. Lack of
knowledge and unpleasant physiological changes
negatively affected the consumption in our study.

Based on the literature, it seems that there is
a significant problem in developed countries on
how to transform our diet from animal products to
plant-based protein foods — a change which is cru-
cial, both in terms of environmental sustainability
and human health. Our study draws attention to
two main factors in this regard. One is the type
of pulses. Good taste and a variety of recipes can
increase the consumption of pulses. Another im-
portant factor is awareness, including knowledge
transfer and attitude formation. The consumer
needs to be made aware of health and environ-
mental benefits, and these two factors have to be
developed in concordance with one another.

CONCLUSIONS

The results of our research fill the gap in the
knowledge of the habits of legume consumption
and of Hungarian attitudes towards pulses, besides
providing some avenues for product develop-
ment. We found that chickpeas are increasingly
well-known in Hungary and consumers are open
to tasting new legume-based food products and in-
corporating them into their diet. It should be em-
phasized that, in order to increase the consump-
tion of pulses, it is necessary to continue educating
society through various channels and to develop
new products and recipes.
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