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Abstract

The aim of the study was to characterize Chilean consumers of commercial fluid milk and determine if
sociodemographic characteristics, knowledge and/or perception on nutritive components of milk affect
its consumption. A face-to-face interview was conducted through a stratified random sampling with
501 persons in the Province of Santiago, Metropolitan Region, Chile. The interviews were conducted at
the entrance of major supermarkets from 5 different municipalities of the Province of Santiago. Inter-
views were performed from 10.00 h am to 13.00 h p.m. and from 15.00 hours to 17.30 h p.m. every
day. Sixteen percent of respondents declared not consuming milk due to animal cruelty followed by
self-reported lactose intolerance among other reasons. The most consumed types of milk were whole
(25 %), semi-skimmed (24 %) and skimmed (25 %) followed by other types. The majority of respon-
dents that consume milk declared to do it at home (93 %; n = 393), while the rest (7 %; n = 30) de-
clared to consume milk elsewhere (at a coffee shop, restaurant, as a guest, etc.). Participants declared
to make their purchase by prioritizing price followed by brand, type of milk, expiration date, nutritional
information, packaging, and milk origin. Respondents (86 %) declared to know some nutritional benefits
from drinking milk: 47.6 % said that milk was important due to its mineral supply, followed by supply of
vitamins (17 %), proteins (17.1 %), fat (13.5 %), sugars (4.5 %) and other components (0.4 %). Most of
the answers were associated in some degree with sociodemographic factors. Overall, women declared
to consume more skimmed milk whereas, males declared to consume in first place whole milk. Respon-
dents between 18-35 years old declared to consume skimmed and whole milks, while respondents with
more than 55 years declared to consume fortified milk followed by semi-skimmed. Consumption of
skimmed milk was higher in the high-income socioeconomic class whereas the low-income socioeco-
nomic class resulted in higher consumption of whole milk.
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Introduction

Due to its nutrient contents, milk is an impor-
tant food at every stage of human life (Ates and
Ceylan, 20170) and as a food matrix is an important
source of protein, lipids, carbohydrates, minerals
and vitamins (Tunick and Van Hekken, 2015).
In addition, milk and dairy products can promote
health benefits. For example, in a dose-response
meta-analysis of observational studies it was sug-
gested to play a possible role for dairy foods, par-
ticularly yogurt, in the prevention of type 2 diabetes
(Gijsbers et al, 2016).

Consumption of milk and dairy products varies
widely among geographical regions. For example
in Finland annual milk consumption is around 180
kg per capita whereas in Japan and China is less
than 50 kg (Haug et al, 2007). In Chile, per capita
annual milk consumption is approximately 150 kg
and is continuously increasing (ODEPA, 2017). This
illustrates the need for studies of consumer behav-
jour since current market situation has put con-
sumer into a position of major decisive and leading
element on market development. Latin American
consumers’ information on milk consumption has
not been well-studied (Possa et al, 2017). Current
literature on consumer attitudes towards milk con-
sumption originates mainly from Europe (Villegas
etal,2009; Holmberg and Thelin, 2013; Chollet
et al, 2014; Kurajdova and Taborecka-Petro-
vicova, 2015) and North America (Pieper et al,
2016; McCarthy et al, 2017). Milk consumption
studies are relevant for the public health sector
since milk and dairy products are of common expo-
sure and availability and even a small change can
result in a large population impact (Wang et al,
2018).

According to Pieper et al. (2016), consum-
er attitudes about food are associated with their
knowledge about industry. Factors affecting that
knowledge and attitudes are age, gender, educa-
tion level, place of residence and other factors such
as whether or not consumer has children. Thus, our
objective was to characterize Chilean consumers
of commercial fluid milk and determine if sociode-
mographic characteristics, knowledge and/or per-
ception on nutritive components of milk affect its
consumption. Data from the present study will be

useful for the Chilean dairy industry to understand
and identify how effective is the dairy market on
positioning fluid milk, and also this information can
help in dairy beverage innovation and public policy
makers.

Materials and methods
Participants, questionnaires and locations

This study was conducted in accordance with
the guidelines laid down by the Declaration of Hel-
sinki and all procedures involving human subjects
were approved by the Ethics Committee (Comité
Etico Cientifico de Ciencias Sociales, Artes y Huma-
nidades) from the Pontificia Universidad Catdlica
de Chile (Protocol ID 150428001, approved in May
2015). Participants (adults) were informed about
the study verbally and by a written document be-
fore answering the questionnaire, and responding
to the questionnaire was regarded as consent for
study participation. Since no personally identifiable
information such as name or mailing address was
collected, all collected data were anonymous. A
questionnaire was used as the instrument for col-
lecting information. The questionnaire was created
according to the objectives of the present study
and was not used previously in other studies. Be-
fore using the final questionnaire, a pilot interview
was performed on 20 persons at the metro station
of San Joaquin in Santiago, Chile. A face-to-face
interview was conducted through a stratified ran-
dom sampling on 501 persons from the Province of
Santiago, Metropolitan Region, Chile.

Fourteen questions regarding milk consumption
were formulated and presented to consumers. Next
to the questions related to milk consumption, the
following sociodemographic information about the
persons interviewed was recorded: age, gender,
and educational level (Table 1). The question “Do
you consume milk?” was considered a dichotomous
variable. If the answer was ‘yes”, the participant
was asked to complete the entire interview; if the
answer was “‘no’, the participant was asked to an-
swer the question “Why you do not consume milk?”
The sample size was calculated considering a con-
fidence interval of 95 % and an estimation error of
5 % with a p value of 0.5 and a g value of 0.5. The

) 89 0AISIDYANW “BIYD Ul NjiW |13 Jo uofrdwinsuod Suidaye S1010e e 19 Z2.9d-0||9g-Sediep ]

(8L07) 6L5-0L% ‘(

371



(8L07) 61L5-01S ‘() 89 0AISIDN2IW “DJ1yD Ul yjiw |Ie3ad jo uoidwnsuod Suildaye s1030e I|e 19 za19d-0||2g-SeSIep 3

312

interview was conducted by the same person at the
entrance of major supermarkets from 5 different
municipalities (population ranges from 112 800 to
463 103 inhabitants) of the Province of Santiago
between 1¢ of June to 30" of July 2015. Interviews

TABLE 1. Milk consumption questionnaire

(approximately 28 per day) were carried out from
1000 hours to 1300 hours and from 1500 hours to
1730 hours (Tuesday-Sunday). Municipalities were
selected to represent the main socioeconomic
classes from Chile.

Question ‘ Answers
Consumption
(1) Do you consume milk? Yes/no

(2) Why you do not consume milk?

Animal cruelty/lactose intolerance/vegetarian/
negative media/too expensive/do not like

(3) How often do you have a glass of milk (200 mL)?

Daily/three times per week/once per week/once
per month

(4) What type of milk you consume?

Whole/semi-skimmed/skimmed/flavored/fortified/
non-lactose/milk powder/fermented/non-dairy

(5) Where do you consume milk?

At home/Coffee shop/restaurant/as a guest

(6) What is the most important characteristic that
influence your milk consumption?

Flavor (taste)/homogeneity/odor/color

Purchase behavior

(7) At your household, who buys the milk?

Mother/father/child/housekeepers/other persons

(8) Prioritize the following items that you consider
when purchasing milk

Nutritional information/brand/expiration date/
packaging/price/milk origin

(9) Do you read the labelling?

Yes/no

(10) From the labeling, which information is most
important for you?

Expiration date/nutritional information/product
description/milk origin/type of production

Knowledge and perception

(11) Do you know that drinking milk could cause
positive effects for your health?

Yes/no

(12) Which of the following milk nutrients is more
important for you?

Minerals, vitamins, proteins, fat, sugars and other
components (i.e., immunoglobulins)

(13) Do you know about the pasteurization and Yes/no
UHT process?
(14) Do you know about the whole milk production |Yes/no

process?

Statistical analysis

Interviews were subjected to an exploratory
descriptive analysis of categorical variables. Ini-
tial statistical test on the data was performed by
two-dimensional contingency tables from which
percentages, frequencies and distributions were
obtained from each question. Statistical frequency
was analyzed using the Chi-squared test. The SPSS
statistical package was used. Significance was de-
clared at P<0.05.

Results and discussion

To our knowledge, the present study is the first
report on the characterization of Chilean consum-
ers of commercial fluid milk. In urban areas, low
consumption of milk is most likely related to low
consumer demand (Hendijani and Karim, 2010).
Therefore, it is important to improve the knowledge
about the factors stimulating and/or influencing
consumers when purchasing milk, in order to en-
courage their consumption. It is also imperative to
study those factors that prevent consumers in their



purchasing and consumption behaviours in order
to deal with them and transform such barriers into

market opportunities and public policies to increase
milk consumption.

TABLE 2. Characteristics of consumers interviewed (n= 501) in the Province of Santiago, Chile

Sample ‘ n ‘ %
Gender

Female 242 483
Male 259 51.7
Age (years)

18-25 225 44.9
26-35 119 238
36-45 89 17.8
46-55 47 9.4
> 55 21 42
Education (highest level)

Primary school 23 46
High school 176 35.1
Technical 108 21.6
University 194 38.7
Socioeconomic classes (Family income per month; $USD*)

ABC1: >2500 110 220
(C2:900-1700 53 10.6
C3: 600-700 204 40.7
D: 300-400 50 10.0
E: <240 84 16.8

*Socioeconomic classes were selected according to Adimark (2004); Approximate income expressed in $USD (October 2017).

In general, the distribution of participants
among different demographic categories in this
study was similar to previous reports (Table 2). A
higher proportion of women than men were inter-
viewed, which reflects that, in Chile, women are
more likely to conduct market shopping than men,
which was also observed in interviews focused on
cheese consumption (Vargas-Bello-Pérez et al,

Yes
84 %

*Lactose intolerence
19.2%

2014) in undeveloped countries and in meat (Ver-
beke and Vackier, 2004) and cheese purchases
(Mesias et al, 2003) in developed countries. In
that sense, generally women are the most valua-
ble target audience for the food industry, since they
have the largest responsibility for food purchasing
(Childs, 1998).

*Self-reported lactose
Animal cruelty intolerance
23.1%
Do not like

321%

Too expensive
3.8%

Vegetarians

15.4 % Negative media
B (]

6.4 %

FIGURE 1. Reasons for not consuming retail fluid milk in the Province of Santiago
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Fermented

Milk powder
43 %

85%

Skimmed
249 %

FIGURE 2. Types of milk consumed in the Province of Santiago

Do not read
labeling
38 %

No latose
6.9 %
Fortified
52%
Flavored ___

Expiration date
63.8%

Non-dairy
0.2%

Whole
25.4 %

Semi-skimmed
23.5%

Nutritional
information
233 %

Product
description
103 %

Milk origin
1.7%

FIGURE 3. Important labelling information for milk consumers of the Province of Santiago

Consumption

Sixteen percent (n = 78) of respondents declared
not to consume milk which was associated [Xi (20)?,
53,465, P<0.001] with socioeconomic classes. The
main reason for was animal cruelty followed by
self-reported lactose intolerance among other rea-
sons (Figure 1). Today, there are several critics of
the animal production systems and they are based
on cruel and inhumane practices (Hsiao, 2017,
Vargas-Bello-Pérez et al, 2017). Another rea-
son that hinders milk consumption were nutritional
recommendations, for example, lactose intolerance
and the cholesterol content of milk were identified
as two major factors (Prado et al,, 2008) related to
the decrease in milk consumption and the develop-
ment and production of non-dairy beverages.

Milk consumption was related with socioeco-
nomic class [Xi (4)% 23,177, P<0.001]. From all re-
spondents, the social class E (the lowest income
per month) resulted to have the higher percentage
(94 %) whereas class C2 resulted to have the lowest

(64 9%) milk consumption. According to the Chilean
government, the social class E is a group that pri-
oritize quantity and flavour rather than body weight
control (ODEPA, 2009). Educational level was re-
lated to milk consumption as well [xi (3)?, 10,359,
P=0.016]. Respondents with high school education
declared to consume more milk (91.5 %) followed
by those with university education, technical ed-
ucation and primary school education (84.4 %).
These results agree with a face-to-face interview
to Turkish households done by Ates and Ceylan
(2010); they reported that the main factors affect-
ing milk, yoghurt and cheese consumption included
socio-economic and general demographic factors.

Type of milk consumed

The most consumed milk types were whole
(25 %), semi-skimmed (24 %) and skimmed (25 %)
followed by other types (Figure 2). Gender [Xi (8)?
32,337, P<0.001], age [Xi (32)% 89,648, P<0.001],
socioeconomic class [Xi (32)?, 166,733, P<0.001]



and educational level [Xi (24)?, 50,071, P=0.001]
were factors related to the type of milk consumed.
Women declared to consume more skimmed milk
(60.4 %), than other types of milk such as forti-
fied (14.1 %), non-lactose (18.9 %), powdered milk
(2.8 %) and fermented (3.8 %). On contrary, male
respondents declared to consume in first place
whole milk (44.1 %), followed by semi-skimmed
milk (38.2 %), flavoured (17.1 %) and non-dairy
beverages (0.7 %). Respondents between 18-
25 years old declared to consume in first place
skimmed milk followed by semi-skimmed and whole
milk, while respondents between 26-35 years old
declared to consumed whole and skimmed milks
followed by flavoured milk and semi-skimmed
milk. Finally, respondents more than 55 years old
declared to consume fortified milk followed by
semi-skimmed, whole milk and fermented milk.
Respondents from socioeconomic class C3 (mid-
dle class) declared to consume more (P<0.001)
semi-skimmed milk (30 %), less (P<0.001) whole
milk (17.7 %) and non-lactose (2.9 %) than the rest
of the social classes. The highest consumption of
whole milk (44.9 %) and powdered milk (12.8 %)
was observed in class E, and this socioeconomical-
ly class was found to present less consumption of
skimmed milk (10.3 %) and flavour milk (1.3 %). Con-
sumption of flavoured milk (15.5 %) and skimmed
milk (34.02 %) was significantly higher (P<0.0071)
than the other options in class ABCT. In terms of
education level, respondents with primary school
(11.1 %), preferred (P<0.001) cultivated milk and
those with university education preferred (P<0.001)
fortified milk (10.2 %). Consumption of non-lactose
milk was lower in those respondents with university
education (3.2 %). Education level was not asso-
ciated with the consumption of whole milk, semi-
skimmed milk, skimmed milk, powdered milk and
vegetable milk-like beverages.

Our data on type of milk consumed agrees with
previous studies where fat content is one of the
most important motivators for consuming fat-re-
duced dairy products (Johansen et al, 2011). In
the present study 75 % of interviewed individuals
consumed fat-reduced milk along with other prod-
ucts such as flavoured milk, fortified milk, powdered
milk and lactose-free milk. Such findings were in
concordance with Chollet et al. (2014), who stud-
ied dairy consumption among adults in Switzerland

and reported that 53 % of respondents declared
to consume fat-reduced products mainly to reduce
fat and calories consumption. Also, the presented
data were in concordance with Bus and Worsley
(2003) and Johansen et al. (2011) who reported
that consumption of full-fat milk in women was
lower than that of men, and those authors proposed
that women focus much more on fat content and
weight control than men. According to Keast and
Lau (2006), consumer quality perception consists
of different variables that include taste, healthful-
ness and safety. An online interview (McCarthy et
al, 2017) about drivers of choice for fluid milk in the
United States reported that milk consumers asso-
ciated their health status to fewer calories, less fat
and less carbohydrates.

Consumption and purchase behaviors

The majority of respondents that consume milk
declared to do it at home (93 9%; n = 393), while
the rest (7 %; n = 30) declared to consume milk
elsewhere (at a coffee shop, restaurant, as a guest,
etc.). From the individuals interviewed that declared
to buy fluid milk, some member of their household
performed the purchase of milk. The following
household members distributed milk purchase: 47 %
(n=219) was done by the mother, 18 % (n=84) by a
child, 15 % (n=70) by the father, 8 % (n=37) by the
housekeeper and 12 % (n=55) by other persons. This
consumption behaviour related to the place of con-
sumption and main purchaser of fluid milk of the
household was similar to that of the Chilean cheese
consumers previously reported by Vargas-Bel-
lo-Pérez et al. (2014). In terms of milk consumption
frequency, 44 % (n=186) of interviewed individuals
consumed milk daily, 30 % (n=127) three times per
week, 19 % (n=80) once per week and 7 % (n=30)
once per month. Age, gender, socioeconomic class
and educational level (P>0.05) did not affect milk
consumption frequency.

Respondents declared that flavour (taste) was
the main (84 %; n=355) characteristic that influ-
enced their milk consumption followed by homo-
geneity (9 %; n=38), odour (5 %; n=21) and colour
(2 9%; n=8). These characteristics were related
to sociodemographic classes [Xi (12)?, 53,884,
P<0.001]. Social classes ABC1 (upper class) and C2
were more attracted by colour. The middle class
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(C3), ABC1, C2 and D were more attracted to odour
and homogeneity and the E (lowest income class)
was more appealed by flavour. This study agrees
with a previous Australian study (Bus and Wors-
ley, 2003) reporting that the majority of respond-
ents agreed that milk has good sensory properties
and this might be associated to the fact that taste
is the utmost determinant of food choice (Asioli
et al, 2017).

The interviewed participants declared to make
their purchase by prioritizing price followed by
brand, type of milk, expiration date, nutritional in-
formation, packaging, and milk origin. The majority
of milk consumers (62.7 %; n=116) indicated that
they use to read the labelling before purchasing
and this behaviour was related to socioeconomic
class [Xi (4)2, 9,920, P=0.042] and gender [Fisher
(1), 4,965, P=0.019]. Socioeconomic class E showed
the highest percentage (71 %) of respondents that
claimed to read the labelling while women showed
the highest percentage (67 %) for labelling reading.
Expiration date was the most important item that
was read from the label followed by nutritional in-
formation, product description, milk origin and type
of production (Figure 3). These findings somehow
agree with Cornick et al. (1994) who reported that
household income, household composition and ed-
ucation are factors that influence purchase of fluid
milk. Also, in a Czech study (Hruba, 2016), it was
indicated that intension of buying from a particular
processor is positively associated with the place of
origin of milk, safety, as well as with information
about how food is produced.

Despite the fact that in the Chilean market
there is no grass-fed dairy labelling available, there
is some popular association (and belief that milk
from grass-fed animals is more healthy) between
milk produced from Southern companies and graz-
ing production systems. Some proportion of the
respondents indicated that the type of production
was the main item they use to read when pur-
chasing milk, which may be related to previously
described consumer beliefs. A similar example of
dairy consumer-purchase behaviour is the study by
Faletar et al. (2016) who reported a significant
and positive influence on buying intention of organ-
ic milk and this was related to the belief in posi-
tive aspects of organic milk, subjective knowledge,
objective knowledge, and attitude towards buying
organic milk.

Knowledge and perception

Educational level affects consumption, espe-
cially with respondents with university degree who
also showed to have more knowledge on the nu-
tritional components of milk. Respondents (86 %)
declared to know some nutritional benefits from
drinking milk: 47.6 % said that milk was important
due to its mineral supply, followed by supply of vita-
mins (17 %), proteins (17.1 %), fat (13.5 %), sugars
(4.5 %) and other components (0.4 %). The aware-
ness that milk is a good source of calcium is con-
sistent with previous studies (Bus and Worsley,
2003). In fact, consumers are generally conscious
about the importance of milk for bone health (Har-
el et al, 1998).

Only 40.5 % declared to know about the pro-
cess of pasteurization and UHT, which was asso-
ciated with their educational level [Xi (3)?, 22,595,
P<0.001]. Approximately 54 % had university de-
gree followed by primary school, high school and
technical education. Recently, Liem et al. (2016)
studied the influence of labelling on Australian and
Chinese consumers’ liking of milk with short (pas-
teurized) and long (UHT) shelf life and found that
Australians preferred the taste of pasteurized milk
over the taste of UHT milk whereas Chinese par-
ticipants preferred the taste of UHT milk over the
taste of pasteurized milk.

Regarding the knowledge on milk production
process (‘from farm to fork’), 41.5 % expressed to
know the milk production process, which was as-
sociated with age [Xi (4)?, 13,014, P=0.011] and
educational level [Xi (3)?, 17,476, P=0.001]. Most
respondents who declared to know the production
process were 18-25 (48.9 %) and more than 55 (38
%) years old. Interestingly, knowledge on milk pro-
duction process was not related to milk consump-
tion [Fisher (1), 0,163, P=0.709] nor to milk purchase
[Fisher (1), 0,170, P=0.708]. There was an associa-
tion between the knowledge of the milk production
process and the age [Xi (4)2, 13,014, P=0.011], so-
cioeconomic class [Xi (4)2, 51,209, P<0.001] and
level of education [Xi (3)2, 17,476, P=0.001] of the
respondents. Respondents between 18 to 25 years
of age, socioeconomic classes E, followed by D and
C2 and participants with university degree claimed
to have more knowledge on milk production.



Conclusion

The most consumed types of milk were whole,
semi-skimmed and skimmed followed by other
types. Women declared to consume more skimmed
milk whereas, males declared to consume in first
place whole milk. Respondents between 18-35
years old declared to consume skimmed and whole
milks, while respondents with more than 55 years
declared to consume fortified milk followed by
semi-skimmed. Consumption of skimmed milk was
higher in the high-income socioeconomic class
whereas the low-income socioeconomic class re-
sulted in higher consumption of whole milk. Overall,
respondents between 18 to 25 years old within low-
and medium- income socioeconomic classes with

university degree claimed to have more knowledge
on milk production. Our data could be beneficial
not only for Chile but also for other Latin American
countries or other places with similar conditions. In
addition, our data could help to increase the cur-
rently low consumption of milk and milk products
to a more satisfactory level in the country and our
findings may be beneficial to public policy makers.
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Cimbenici koji utjecu na potro$nju konzumnog mlijeka u Cileu

Sazetak

Cilj ovog rada bio je okarakterizirati potroace konzumnog mlijeka u Cileu i utvrditi jesu li sociode-
mografske karakteristike, znanje i/ili percepcija nutritivnin komponenti mlijeka utjecale na njegovu
potrosnju. Intervju metodom licem u lice proveden je primjenom slojevitog slu¢ajnog uzorkovanja na
501 osobi u provinciji Santiago, Metropolitan Region, Cile. IstraZivanja su provedena na ulazu u glavne
supermarkete na podrucju 5 razlicitih opéina u provinciji Santiago. Ispitanici su svaki dan anketirani u
razdoblju od 10:00 do 13:00 sati te od 15:00 sati do 17:30 sati. 16 % ispitanika izjavilo je da ne kon-
zumira mlijeko zbog okrutnosti nad Zivotinjama, a potom i zbog netolerancije laktoze medu ostalim
razlozima. NajceSc¢e konzumirane vrste mlijeka bile su punomasno (25 %), polumasno (24 %) i obrano
(25 %), a slijede druge vrste. Vecina ispitanika koji konzumiraju mlijeko priop¢ila je da to radi kod kuce,
a ostali su deklarirali da konzumiraju mlijeko i na drugim mjestima poput kafi¢a, restorana, u kuénim
posjetama itd. Ispitanici su izjavili da odabir mlijeka provode prije svega obzirom na cijenu, ali i obzirom
na robnu marku, vrstu mlijeka, datumu isteka, prehrambenim informacijama, pakiranjem i podrijetlom.
Ispitanici (86 %) su izjavili kako poznaju neke prehrambene koristi povezane s konzumacijom mlijeka
- 47,6 % je reklo da je mlijeko vaZan izbor mineralnih tvari, a zatim i izvor vitamina (17 %), proteina
(17,1 %), masti (13,5 %), SecCera (4,5 %) i ostalih sastojaka (0,4 %). Vecina odgovora bila je u odredenoj
mjeri povezana sa socio-demografskim ¢imbenicima. Ispitanici starosne skupine 18-35 godina su iz-
javili da uglavnom konzumiraju obrano i punomasno mlijeko, dok su ispitanici stariji od 55 godina
uglavnom konzumirali obogaceno i polumasno mlijeko. Konzumacija obranog mlijeka bila je ve¢a medu
stanovnistvom boljeg imovinskog statusa dok je konzumacija punomasnog mlijeka zastupljenija medu
stanovnistvom loSijeg socioekonomskog statusa.

Klju¢ne rijeci: konzumacija, mlije¢ni proizvodi, Cile, znanje, konzumno mlijeko
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