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Resumo. O entendimento sobre a satisfação dos consumidores de vinho e as razões pelas quais bebem
esta bebida, representa um desafio, pois não existem muitas pesquisas sobre esta temática. Diante deste
contexto, foi realizada uma pesquisa de satisfação junto aos consumidores para observar quais os atributos
relevantes e determinantes relativos às razões pelas quais bebem vinho. Foram entrevistados 300 consumidores
entre 21 e 88 anos de idade, na cidade de Cascavel, no estado do Paraná. Notou-se que 57.67% dos
consumidores relataram como “importante” ou “muito importante” o fato do vinho contribuir para a prevenção
de doenças cardı́acas, e como atributo determinante no momento de escolha do vinho, independentemente do
acompanhamento. Cerca de 55% dos entrevistados consideraram como “importante” ou “muito importante”,
o fato de que o vinho é aromático e frutado. Em relação ao atributo indicativo de que o vinho é bom para
esquecer os problemas, apenas 14.34% de consumidores o consideram “importante” ou “muito importante”
no momento da escolha. Observou-se que a teoria de resposta ao item é uma importante ferramenta para
avaliar o nı́vel de satisfação dos consumidores de vinho.
Abstract. The understanding of the satisfaction of wine consumers and the reasons why it is consumed
presents a challenge, since there is not much research on this subject. For this reason, a consumer satisfaction
survey was carried out to observe the relevant and determinant attributes related to the reasons why they drink
wine. A total of 300 consumers, between 21 and 88 years old, were interviewed in the city of Cascavel, in
the state of Paraná. It was noted that 57.67% of consumers reported as “important” or “very important” the
fact that wine contributes to the prevention of heart diseases, a determining attribute when choosing wine,
regardless of the side dishes. About 55% of the interviewees considered the fact that the wine is aromatic and
fruity as “important” or “very important”. On the attribute indicating that wine is good to forget the problems,
only 14.34% of consumers consider it “important” or “very important” at the time of the choice. The item
response theory was observed to be an important tool to evaluate the level of satisfaction of wine consumers.

1. Introduction
The nutritional status of an individual depends on the
balance of the nutrients ingested for the performance
of their physiological functions in order to maintain the
vitality of all the organs of the human body. Some
conditioning factors for the degradation of the body, due
to the physiological changes characteristic of aging, cause
both physical and mental damage, and factors related
to the socioeconomic and familial situation affect aging
relatively by having influence with the diseases present in
the emotional state of the individual [1, 2].
Moderate wine consumption contributes to increased
salivation and stomach activity in case of poor appetite,
high potassium and low sodium content; it is excellent in
diets for people with hypertension and increases enjoyment
of meals for diabetics [3].
Moderate intake of 250 to 300 ml per day has distinct
benefits, especially associated with the causes of reduced
mortality, reduction in the probability of type 2 diabetes,
hypertension and the frequency of certain types of cancer,
among several other diseases [3–5].
Research shows that small amounts of B vitamins
(such as B1 (thiamine), B2 (riboflavin)) present in wine,

with a small intake ranging from 90 ml to 180 ml
before bedtime, help in relaxation mainly in people
suffering from insomnia [6], as it induces sleep without
causing restlessness or sleep apnea, preventing the use of
tranquillizers and reducing the occurrence of Alzheimer’s.
That occurs because the polyphenols present in wine
(mainly in red wine) would be responsible for avoiding
the aging of the brain cells. It is observed that the
diuretic characteristics of wine and the ingestion of water
as its accompaniment reduce the risk of kidney stone
development [7–9].
The department of health and social services warns
that, for any type of treatment, the doctor should be asked
about guidelines and medications used so that there is no
harm to the health of the individual, since the drugs remain
in the body for several hours 10, and wine, which is not
medicine, causes harm if consumed in excess. Alcohol,
when consumed in excess, dehydrates and compromises
brain and liver cells, which can cause alcoholism [11].
Therefore, one should observe the antecedent history of
the person [12, 13] in order to have control over the
amount ingested per day [14, 15]; furthermore, it may
cause behavioral disorders [16], and its continued and
abusive consumption may cause cancer [17]. Alcohol
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metabolization depends on factors such as gender (as
women are more vulnerable), body weight, the amount of
enzymes to metabolize the substance and the concomitant
use of food and medicines [18].
There is a need of studies on the behavior of beverages
consumption, such as wine, for the understanding of the
consumers’ expectations in relation to health.
In this context, Item Response Theory (IRT) is a
methodology that suggests ways of representing the
relationship between the probability of an individual
presenting a certain response to an item and its latent traits
(capacities), by means of a mathematical model [19].
In the beginning of the last century, Thurstone’s
works (1927, 1928) provided a great contribution in the
construction of latent trait measures, and especially in
attitude measurement. In his work [20, 21], he developed
a method of statistical measurement called the Law
of Comparative Judgment, which can be understood as
the most important probabilistic precursor of the IRT
[22]. In developing this method, Thurstone introduced
two response mechanisms, or principles for constructing
psychological scales, which are now known as cumulative
and unfolding models [23].
Latent traits (or latent variables) are predicates of the
individual that can not be directly observed, that is, there
is no device capable of measuring them directly, such as a
thermometer that directly measures temperature. Examples
of latent traits are: level of satisfaction, knowledge, ability,
degree of depression, etc. Therefore, these predicates are
measured through secondary variables that are related to
the trait studied. The latent trait is measured on a scale
created through the application of IRT. This scale can
be created with any mean and standard deviation values;
however, it is common to use a scale (0, 1), that is, with
mean zero and standard deviation equal to one.
There are many advantages in using the IRT instead
of the Classical Test Theory (CTT), among which
are: a) IRT allows comparisons of respondents from
different populations when they are submitted to tests
or questionnaires that have some common items, and
also allows the comparison of individuals from the same
population submitted to totally different tests. On the
other hand, CTT allows only the possibility to compare
individuals submitted to the same test [19]; b) In IRT, items
and individuals are on the same scale; thus, the level of a
characteristic that an individual possesses can be compared
to the level of the characteristic required by the item, which
facilitates the interpretation of the generated scale and
allows also to know which items are producing information
along the scale. On the other hand, in CTT, items and
individuals are not on the same scale [24]; c) The IRT has
the principle of invariance, that is, the parameters of the
items do not depend on the latent trait of the respondent
and the parameters of the individuals do not depend on
the presented items, being this principle one of the great
benefits of IRT. In CTT, the individual’s score depends on
the degree of difficulty of the items [25].
Although it was initially applied in the area of
educational assessment [26], IRT has rapidly expanded to
the most diverse areas that aim for evaluation, as in the case
of satisfaction survey [27–29].
The IRT models depend on the type of item and the
type of response process, which may be cumulative or
non-cumulative. Cumulative models have emerged to fill

deficiencies in classical theory, especially in educational
assessment measures, which is why most published books
and articles from IRT define these models by always taking
as an example of latent traits the skill or proficiency. Thus,
when considering this latent trait, what can be stated is that
the cumulative IRT models are indicative of the probability
of an individual providing or choosing a correct response
to the item increase with the progress of their latent trait,
that is, higher levels of latent trace lead to higher values
of correct response probability, presenting a monotonic
behavior in the Item Characteristic Curve (ICC) [30, 31].
Non-cumulative models are the models for items with
dichotomous response, or multiple choice items (corrected
as right/wrong), of which the following stand out: the Oneparameter Logistic Model, the two-parameter Logistic
Model, and the three-parameter Logistic Model [32].
In face of the aforementioned, this paper aims to use
IRT to evaluate the level of satisfaction of adults and
elderly individuals regarding wine consumption.

2. Material and methods
Adult and elderly consumers (N = 300) were interviewed
in the age range of 21 to 88 years old, with an average
of 54.5 years old, and 20 attributes were collected using
the Likert scale. The questions refer to the decisions of the
consumers when buying wine; however, 8 attributes had
the standard error high and were initially grouped. With the
grouping of values, reduction of the default error was not
possible, so these attributes were ignored. The attributes
ignored were: drinking wine moderately is healthy, white
wine is not really wine, drinking wine is for alcoholics,
wine causes acidity, I drink to be no different from friends,
not being sure if it was the right choice when buying
wine, wine is something that makes me indifferent, the
doctor recommended. The attributes used in this work are:
drinking wine gives positive feelings, wine is aromatic and
fruity, wine helps to prevent heart disease, drinking wine is
an act of sensuality, drinking wine relaxes, wine is a joyful
drink, wine is good to warm, wine is good to forget the
problems, I learned it from my parents, I learned from my
friends, I enjoy buying wine, buying wine is like getting a
gift.
The data were collected through a questionnaire in
which the answers ranged from nothing important to very
important, with a scale of 1 to 5 (1 – nothing important,
2 – not important, 3 – indifferent, 4 – important, 5 – very
important ). The items described are shown in Table 1.
2.1. Ethical procedures
The ethical aspects of human research in Brazil are
regulated by Resolution No. 466/12 of the National Health
Council (CNS) in accordance with the Research Ethics
Committees (CEP) and the National Commission of Ethics
in Research (CONEP).
The present study was submitted to the Research
Ethics Committee (CEP) on 09/24/2015 and approved
on 10/8/2015, under a consubstantiated opinion number
1.269.971.
2.2. Statistical analysis of data
The information collected from consumers was transformed into data to be analyzed to draw a profile of
2
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Table 1. Evaluated items on the reasons for drinking wine.
Item
1
2
3
4
5
6
7
8
9
10
11
12

1-4

Description
Drinking wine gives positive feelings
Wine is aromatic and fruity
Wine helps prevent heart disease
Drinking wine is an act of sensuality
Drinking wine relax
Wine is a joyful drink
Wine is good for heating
Wine is good to forget the problems
I learned from my parents
I learned from my friends
I’m happy to buy wine
Buying wine is like getting a gift

5-8

9 - 12

Figure 1. Graphs of Item Characteristic Curve.
Table 3. Distribuition of the relative frequency of items (in %).
Categoria
Item 1
Item 2
Item 3
Item 4
Item 5
Item 6
Item 7
Item 8
Item 9
Item 10
Item 11
Item 12

Table 2. Distribuition of the absolute frequency of items.
Category
Item 1
Item 2
Item 3
Item 4
Item 5
Item 6
Item 7
Item 8
Item 9
Item 10
Item 11
Item 12

1
71
35
29
166
34
45
37
152
130
147
122
116

2
38
32
26
26
30
27
8
65
45
51
36
29

3
65
68
72
42
78
91
61
40
33
33
63
43

4
43
78
89
36
76
83
75
14
38
32
39
57

5
83
87
84
30
82
54
119
29
54
37
40
55

1
23.67
11.67
9.67
55.33
11.33
15.00
12.33
50.67
43.33
49.00
40.67
38.67

2
12.67
10.67
8.67
8.67
10.00
9.00
2.67
21.67
15.00
17.00
12.00
9.67

3
21.67
22.67
24.00
14.00
26.00
30.33
20.33
13.33
11.00
11.00
21.00
14.33

4
14.33
26.00
29.67
12.00
25.33
27.67
25.00
4.67
12.67
10.67
13.00
19.00

5
27.67
29.00
28.00
10.00
27.33
18.00
39.67
9.67
18.00
12.33
13.33
18.33

categories do not stand out in any region of the graph,
it may be an indicator that the item does not have an
acceptable quality to evaluate the latent trait or a problem
in the sample is the determining factor for the graph not to
express the expected effect. A low performance of graphs
9 to 12 can be seen. The items presented have a standard
error below 1, and the one with the highest standard error
is item 2 (0.75), as shown in Table 4. Item 5 presents the
lowest standard error (0, 09).
Some items presented a standard error above 1, and
then were grouped into three categories so that these
categories could result in analysis with an acceptable
standard error. However, these items did not present an
acceptable reduction for the IRT analysis.
Table 3 contains the estimates of the item discrimination parameters, and the location of the categories with
their standard errors is presented in parentheses, as well
as the average value of the parameter b for each item.
The first b, identified as b1, indicates the inflection
point of the curve of the first category. The last b, identified
as b4, indicates the inflection point of the last category
curve. Intermediate b’s refer to the midpoints of the peaks
between the two adjacent categories [25]. There are two
intermediate b’s, identified as b2 and b3, where b2 is the
mean between the points of peaks between categories 2
and 3, and b3 is the mean between the points of peaks
between categories 3 and 4.
The average of the values of b indicates the position of
the item in the scale created and also indicates the average
level of satisfaction of the item.
One example is item 10 (I learned to drink wine from
my friends), which has the highest average b value (1.25),

consumers, facilitating and streamlining the understanding
of this information transformed into data.
The data were tabulated and treated with a specific
software, called MULTILOG, to estimate the parameters
of the items and the latent trait. In the calibration process,
the calibration parameters a of each item, the location
parameters b of each category and each item, and the latent
traits of the respondents were estimated according to the
level of importance of each item.

3. Results
Table 1 presents absolut values of the valid answers for the
12 items used in the research on the reasons for drinking
wine.
Table 2 presents relative values of the valid answers
for the 12 items used in the research on the reasons
for drinking wine. The items that are important to the
consumer could be noticed, even if it is only a descriptive
analysis and it is not possible to analyze the capacity to
provide information regarding the quality of the items and
the results obtained. In item 8 (wine is good to forget
the problems), the amount of people who answered “not
important” is 50.67. The question regarding item 7 (wine
is good for heating), more than 64.67% (194 people) said
to be “important” or “very important”.
Figure 1 presents the graphs of ICC for the 12
items evaluated, with presentation from the left (nothing
important) to the right (very important). When the item
3
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Curv a Característica do Item: I05

57.67% of respondents to this attribute as reasons for
drinking wine, followed by 55.00% of those interviewed
who considered wine to be aromatic and fruity as
“important” or “very important”. However, only 14.34%
of respondents consider that wine is good for forgetting
problems “important” or “very important” as a reason for
drinking wine.
The consumption of red wine has been increasingly
recognized by medicine. The components present in
red wine are known as potent antioxidants and have
been identified as having a range of biochemical and
pharmacological effects, including anticarcinogenic, antiinflammatory and antimicrobial properties. It is important
to note that these benefits only occur when wine is
moderately consumed, up to two glasses per day, as part
of a balanced diet and mainly by people who do not
have a contraindication to the consumption of alcoholic
beverages. Moderate wine intake may be beneficial as
long as it is moderately consumed. The alcohol found in
any drink dehydrates and compromises brain cells, liver
cells, and can cause alcoholism. It can cause behavioral
disorders, and its abusive and continued consumption
induces cancer [33].
As mentioned in other studies on wine consumers,
there is an understanding that this drink, if consumed
in limited quantities, may have beneficial effects on
health, and consumers believe that it is a healthy
alternative when compared to other alcoholic beverages
[34–36].
Studies have shown that low to moderate wine
consumption is associated with reduced health risk and that
abusive use of alcohol can increase this risk. Wine, as an
alcoholic beverage, can meet consumer demand to provide
all the expected benefits. In contrast to their ethanol
content, many wines contain significant concentrations of
polyphenolic antioxidants, which have an impact on the
health and well-being of individuals [37]. Resveratrol is
a polyphenol that can be found primarily in grape seeds,
black grapes and red wine, being a powerful antioxidant
and improving circulation [38, 39]. This fact may be
associated with the opinion of consumers who consider
the prevention of heart diseases due to wine ingestion to
be “important” or “very important” [40].
Esters constitute the second major volatile component
present in wine and have long been considered as
contributors of wine aroma, as the fruity attribute [41]. In
South Australia, the removal of leaves has been reported to
exert beneficial effect on the aroma of wine, increasing the
intensity of the fruity attribute [42].
The aroma is the perception of the volatile components
of the food in the mouth, which are perceived in the
posterior nostrils of the nasopharynx, during respiratory
exhalation or after swallowing [43].
For 14.34% of the interviewees, alcohol use is
associated with the forgetting of problems, which indicates
that they possibly use this justification for consumption
of wine. In other studies involving adolescents, the
consumption of alcoholic beverages is noted to be
associated with the purposes like the fun, the company
of the friends and the flight from reality. Expectations
regarding the effects of alcohol have important influences
on the onset and maintenance of alcohol use and the
emission of behaviors related to alcohol use [44, 45].
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Figure 2. Item characteristic curve for item 5.

while item 2 (wine is aromatic and fruity) has the lowest
value of b mean (−1.04), with the overall mean being 0.16.
This is an indicator that the items are positioned between
the values −1.04 and 1.25 in the scale, that is, with
most of the average values of b of the items are positive,
the conclusion is that most of the items were evaluated
as unsatisfactory, they require greater satisfaction to be
agreed upon.
The degree of discrimination of an item (value of a)
determines the quality of the item, that is, the larger the
value of a, the greater the degree of discrimination of the
item.
For a further interpretation of the Item Characteristic
Curve (ICC), item 5 (drinking wine relaxes) was used
with the values for a = 2.95; b1 = −1.37; b2 = −0.91;
b3 = −0.08; b4 = 0.68, the ICC being shown in Fig. 2.
Figure 2 shows the ICC graph of item 5, according
to the Graded Response Model (GRM) considering the
satisfaction level between −3 and 3, which is the interval
in which practically all individuals will be located in the
scale (0.1).
Individuals with satisfaction on this scale, between
approximately −3.0 and −1.1, are more likely to
respond to category 1 (not important); individuals with
a satisfaction level between approximately −1.1
and −1.0 are more likely to respond to category 2 (little
important); individuals with a satisfaction level between
approximately −1.0 and 0.0 are more likely to respond
to category 3 (indifferent); individuals with a satisfaction
level between 0.0 and 0.7 are more likely to respond to
category 4 (important), and individuals with a satisfaction
level higher than 0.7 are more likely to respond to
category 5 (very important). This is an example of an
item that works properly to assess consumer satisfaction
because it discriminates consumers among satisfaction
categories.

4. Discussion and conclusion
The result of the IRT analysis presented a greater tendency
for item 3 (wine contributes to prevent heart diseases),
considering that it is “important” or “very important” for

4
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Unemployment, lack of family support and marital
disagreements are the main reasons why individuals start
drinking alcohol to forget such problems. It is believed
that the fragility of social bonds originates mainly in the
precarious social circumstances in which these bonds are
formed and maintained [46].
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5. Conclusion
IRT presented itself as an adequate tool to measure the
level of satisfaction of wine consumers, by ordering items
according to this classification, and revealed the need to
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consumers. The association of wine consumption with
prevention of heart diseases could be observed to be above
the sensory aspect (fruity aroma) and also the behavior
of flight from reality (drinking to forget the problems),
denoting that there is a concern of the consumers with their
health as well.
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