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Abstract: Humans have been consuming milk obtained
from domesticated animals since ancient times. Milk is a
very complete food with important nutrients that can sup-
port life. However, the patterns of consumption of milk
have been shifting. On one hand, due to the increase in
the number of people with intolerances (to lactose, for
example), and on the other hand, due to some trend to
avoid foods from animal origin owing to specific convic-
tion (like animal welfare, for example). In this context, this
study focused on the milk consumption patterns in two
different European Countries and the evaluation of pos-
sible differences. The object of study was milk obtained
from animal sources, namely, cows, and no other derived
fermented dairy products were included. For the develop-
ment of the study, a questionnaire survey was applied to a
sample of 542 participants from both countries using the
Internet. The results showed that a high percentage of
participants in both countries consume milk regularly,
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and the usual amount varies between 125 and 250 mL per
day. For those who do not consume milk, the most relevant
reason pointed out in both countries was because they
do not feel the need to consume it. While in France, a
high percentage also do not consume because they do
not like milk, and in Portugal, a high percentage do not
consume milk due to lactose intolerance. The most con-
sumed is semi-skimmed milk, and preferences are towards
consuming plain milk or consuming it with chocolate.
Significant differences were found in the consumption of
white brands, which are preferred in France, while in
Portugal, consumers prefer commercial brands, as well
as the preferred package, tetra packs for the Portuguese,
while the French prefer plastic bottles. In conclusion,
although the results showed some similar trends among
the participants from both countries, some differences
were also identified that can be used to better plan public
policies in both countries.

Keywords: consumer attitudes, healthy diet, milk con-
sumption, survey, country differences, preferences

1 Introduction

Milk constitutes a basic beverage of recognised importance
in nutrition from birth to old age due to, among other
factors, its richness in calcium, which is an essential
mineral at all ages [1]. The recommended average daily
intake of calcium is 800 mg/day, and a 250 mL cup of
milk provides more than 35% of this recommended value,
corresponding to 281 mg, although this is an average value,
since for each age group, there are specific recommenda-
tions for the daily dosages of calcium. According to Ross
et al. [2], adults aged 19-50 should consume 1,000 mg of
calcium/day and people over 50 between 1,000 and 1,200
mg Ca/day. It is also relevant to consider pregnant and lac-
tating women, who should consume between 1,000 and
1,300 mg of calcium per day [2].
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In addition to being rich in calcium, milk contains
proteins that help with muscle growth and improve the
functioning of the nervous system. Milk is rich in vitamins
of the B-complex and helps to control high blood pressure as
it is rich in amino acids with anti-hypertensive properties.
Milk has an important role in heart health, as indicated in
the study by Gauntt et al. [3]. Also, the study by Shi et al. [4]
revealed that the consumption of semi-skimmed milk is
associated with a protective effect against hypertension.

Milk consumption has been decreasing in Portugal since
there is more demand for vegetable drinks, which has caused
disagreement among several specialists. In a study carried
out by Cirilo et al. [5], the nutritional composition of vegetable
beverages and cow’s milk was compared, and it was con-
cluded that, from a nutritional point of view, vegetable bev-
erages based on legumes, mainly soy, with adequate protein
content and generally enriched with calcium, vitamin D, and
vitamin By, could be considered nutritional substitutes for
ultra high temperature (UHT) cow milk. Other vegetable
drinks, to be reliable nutritional substitutes for milk, will
need to be fortified with calcium, vitamins D, and By, in
addition to adequate protein content [5]. The study by Anjos
et al. [6] showed that in Portugal, nearly 60% of the female
participants in a survey about plant-based beverages con-
sumed these types of drinks, mostly among the population
segments of young adults and adults up to 50 years old.

In a study on the sociodemographic influence and life-
style factors on the consumption of dairy products in Portugal
and Brazil, it was found that, in both countries, the consump-
tion of dairy products was very low. Specifically, half of the
participants do not consume semi-skimmed milk, but the
number of consumers increases for chocolate-flavoured and
fortified kinds of milk [7]. Although there are no such studies
focusing on the differences between Portugal and France in
the consumption of dairy products, and milk in particular,
there are factors that influence dietary patterns in general
between these two countries. While Portugal stands on the
Iberian Peninsula and has dietary influences of the Atlantic
Diet and the Mediterranean Diet (MD), it is one of the initial
subscribers of the request for recognition of the cultural
importance of this Diet. In 2013, the MD was inscribed on
the Representative List of the Intangible Cultural Heritage
of Humanity of the UN, following an application subscribed
by seven Mediterranean countries (Croatia, Cyprus, Greece,
Italy, Morocco, Portugal, and Spain) [8]. However, France
does not have this influence, and the French people do not
consume foods traditional of the MD with such regularity, like
for example, olive oil used as the primary source of fat. Also,
there are lifestyle characteristics that are quite different
between Portuguese and French participants, and the life-
styles are unequivocally associated with dietary patterns.
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One of the most recognised health benefits associated
with the consumption of dairy products is the prevention
of osteoporosis; due to the richness in calcium and vitamin
D, many studies have demonstrated the role of milk in
mitigating the effects of this age-related disease [9-12].
Wang et al. [13] described the role of calcium from fresh
milk in ameliorating postmenopausal osteoporosis in a rat
model through a gut microbiota role on bone metabolism.
Ebeling [14] discussed the role of vitamin D in osteoporosis
prevention and treatment by action of the active vitamin D
metabolite, 1,25(0H)2D, on the intestine. However, the pre-
sence of vitamin D and calcium in milk are not the only
elements associated with osteoporosis prevention and bone
health. Zhang et al. [15] identified milk-derived peptides with
a role in promoting calcium absorption and bone formation,
thus improving bone microstructure in osteoporotic rats.
Based on these results, they postulate that these milk consti-
tuents can have an impact on combating osteoporosis. Yun
et al. [12] reported the role of dietary cow milk-derived exo-
somes as a prophylaxis to prevent the onset of osteoporosis
based on an osteoporosis-induced mouse model, suggesting
this as a promising alternative strategy to manage age-related
bone complications. As such, milk is confirmed as having a
composition beneficial to promote bone health and prevent
0steoporosis.

However, it is important that the individuals are aware
of the health benefits associated with regular milk consump-
tion at all phases of life, from childhood up to elderhood. A
study by Bréjon et al. [16] investigated the knowledge related
to milk in two European countries and reported differences
between Portuguese and French participants in what con-
cerns their knowledge about milk composition and nutritive
value as well as the effects of milk on human health, con-
firming that different environments (social, political, and
educational) influence people’s knowledge.

Because milk has important beneficial effects on the
human body, its consumption is recommended, and knowing
its consumption habits is a relevant research issue. Therefore,
the main objective of this work was to determine the con-
sumption habits and preferences towards milk in a sample of
Portuguese and French consumers and to identify possible
differences among participants according to country.

2 Materials and methods

2.1 Research design and data collection

This is a transversal descriptive study based on a question-
naire survey. The instrument used to collect information
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consisted of four parts: the first one was destined to collect
sociodemographic and anthropometric characteristics; the
second one was to assess milk consumption habits; the
third part was to investigate preferences in purchasing
and consuming milk; and the last part aimed to assess
the knowledge of the participants about the composition
and benefits of milk. Appendix A presents the full version
of the questionnaire used in the study in English Language.
The questionnaire was translated into Portuguese and
French to be disseminated among participants from these
two countries. This article focuses on the data obtained in
parts one, two, and three of the questionnaire.

The research targeted individuals over 18 years of age
residing in Portugal and France. So, the inclusion criteria for the
participants were being aged 18 years or over, with no upper
limit for age, residing in Portugal or France, having the ability to
read, understand, and reply to the questions, and having dif-
ferent sociodemographic characteristics, as to obtain people
from different sociodemographic groups in terms of age,
gender, level of education, professional status, or dimension
of the household. Nevertheless, the equal representativeness
of participants across sociodemographic groups was not guar-
anteed because recruitment was made using a non-probabilistic
sample since snowball methodology was used to invite partici-
pants and a convenience sample was obtained. Data collection
was carried out between September 2020 and May 2021, by
dissemination on social networks and using email. Also, a
request was given soliciting that each participant could disse-
minate the invitation to other potential participants further,
using a snowball procedure. The sample consisted of 542 parti-
cipants, of which 332 were French and 210 were Portuguese.

The anonymisation of the participants’ data was guar-
anteed, as well as other ethical issues to obey international
standards for studies with human participants. All partici-
pants answered the questionnaire only after having given
their informed consent.

Informed consent: Informed consent was obtained from
all participants.

Ethical approval: The study was approved by the Ethics
Committee of the Polytechnic University of Viseu with
reference No. 11/SUB/2020.

2.2 Data analysis

The data were analysed using basic descriptive statistics
such as frequency, mean, and standard deviation. The
independent samples T-test was used to compare means
across groups of participants, such as country or
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consumers/non-consumers of milk. Contingency tables
and the chi-square test were also used to analyse differ-
ences in qualitative variables among groups.

The software used for data analysis was SPSS (Version
28) from IBM Inc., and the level of significance considered
was 5% (p < 0.05).

3 Results

3.1 Sociodemographic and anthropometric
characteristics of the participants in the
study

The age of the participants varied from a minimum of 18 years
to a maximum of 89, and was on average 31.91 + 14.50 years on
the global set of participants, being higher for the Portuguese
(33.80 + 13.99 years) than for the French (30.71 + 14.71 years).
The independent samples T-test, confirmed that age was sig-
nificantly different according to country (t = 2.431, p = 0.015).

The distribution of the participants according to gender
was 356 women and 177 men, corresponding to about two-
thirds of female participants in the global sample (65.7%).
Also, in this case significant differences were encountered
for the two countries (Chi-square test: y* = 37.306, p < 0.001),
with percentages of female participants equal to 81.0% and
56.0% for Portugal and France, respectively.

The level of education of the participants was generally
high, with 67.2% of participants having university studies,
and the differences between countries were significant (Chi-
square test: y* = 45.764, p < 0.001), being the percentage of
participants with university studies higher in the French
sample (78.0%) than in the Portuguese sample (50.0%).

With respect to professional status, and considering the
whole sample, 1.1% were domestic, 3.5% were retired, 5.2%
were unemployed, 7.0% were chief, 9.8% were working stu-
dents, 29.0% were students, 44.5% were employed. Significant
differences were found between countries (Chi-square test:
x*=77.056, p < 0.001). Higher discrepancies were observed for
the percentage of students (19.5% in Portuguese and 34.9% in
French participants) and those employed (62.9% in
Portuguese and 32.8% in French participants).

The dimension of the household was found to be
mostly one or two persons (44.2% of the participants),
with 22.5% of the households having three persons and
33.0% having four or more members. Significant differences
were found between the Portuguese and the French groups
of participants (Chi-square test: y* = 47.173, p < 0.001). In
Portugal, there were much fewer households of only one
person (6.7%) than in France (29.8%). On the other hand,
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Table 1: Anthropometric characteristics of the participants

Variable Sample N  Minimum Maximum Mean value
+SD’

Weight Global 541 41.0 145.0 68.4 +15.5
(kg)

Portugal 210 42.0 107.0 67.3+13.3

France’ 331 41.0 145.0 69.116.7
Height (m) Global 541 1.5 2.0 1.7 £ 0.1

Portugal 210 1.5 1.9 1.7+0.1

France® 331 15 2.0 1.7 £ 0.1
BMI? Global 541 154 48.3 239145
(kg/m?)

Portugal 210 17.8 39.6 245+ 42

France’ 331 15.4 48.3 235+ 46

'SD = Standard deviation; 2BMI = Body mass index (= weight/heightA2).
20ne of the French participants did not report weight and height, and
thus, the value of N was lower in relation to the number of French
participants, which was 322.

in Portugal, the percentages of larger families were higher:
29.5% of households with three persons and 41.0% of house-
holds with four or plus persons, while in France, these per-
centages were 18.1% and 28.0%, respectively.

Table 1 presents the anthropometric characteristics of
the participants in the study (weight, height, and body
mass index [BMI]). The weight varied between 41 and
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145 kg, with a mean value of 68.39 + 15.53 kg for the global
sample. The mean value for weight was higher for the
French sample (69.11 + 16.74 kg) when compared to the
Portuguese (67.25 + 13.34 kg), but these differences were
not significant (T-test for independent samples: ¢t = -1.360,
p = 0.174). For the global sample, the height varied between
1.48 and 2.00 m, with a mean value of 1.68 + 0.10 m. The
height was higher for French participants than for the
Portuguese (1.71 + 0.10 and 1.65 + 0.09 m, respectively),
with a significant difference (T-test: ¢ = —6.850, p < 0.001).
The BMI varied from a minimum of 15.43 to a maximum of
48.33kg/m?% being on average 23.90 + 4.49 kg/m” for the
global sample. Once again, the difference between the Por-
tuguese and the French participants was significant (T-test:
t = 2.563, p = 0.005), with a higher mean value for Portu-
guese participants (24.52 + 4.21 kg/m?) than for the French
(23.51 + 4.63kg/m?).

Figure 1 presents the distribution of the participants by
the classes of BMI, according to the classification of the
World Health Organisation [17]. The results indicate that
in Portugal, the percentages of people with overweight and
obesity are higher (22 and 12%, respectively) as compared
with the participants from France (17% overweight and 9%
obesity). In contrast, higher percentages of normal-weight
participants were found in France (68%) than in Por-
tugal (64%).

e

% 12%
17%
22%
fance
68%
o B
= Underweight
Normal weight
19%
Overweight
Obesity Global
67%

Figure 1: Distribution of the participants according to BMI (Classes of BMI: Underweight = BMI < 18.5 kg/m?, normal weight = 18.5 < BMI < 25.0 kg/m?,

overweight = 25.0 < BMI < 30.0 kg/m?, and obesity = BMI = 30.0 kg/m?).
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3.2 Consumption habits

The results in Table 2 refer to consumption habits regarding
milk. In both countries, the percentage of the population
that consumes milk is high, about two-thirds (70.3% in
global, 68.1% in Portugal, and 71.7% in France). Also, the
amount consumed is similar in both countries, varying
from 125 to 250 mL per day, without significant differences
between countries. However, significant differences were
found in the number of persons that consumed milk in the
households of the participants, with a higher percentage
for the Portuguese (48.3%) than the French (36.6%), saying
that all household members consumed milk. Also, signifi-
cant differences were found in the frequency of consump-
tion, with a higher percentage of Portuguese people
consuming once or twice per day (37.1% against 19.3% of
the French). In both countries, people usually consume
milk for breakfast.

Table 3 presents the comparison of the sociodemo-
graphic characteristics between the participants who con-
sume milk and those who do not. The results show that
there were significant differences between milk consumers

Table 2: Milk consumption habits according to the country
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and non-milk consumers in terms of age and gender. No
significant differences were encountered in all other socio-
demographic variables. Regarding age, the results showed
that the average age of the milk-consuming participants
was lower, meaning that more young participants are
milk consumers than older participants. As for gender, it
was observed that there was a higher tendency for male
participants to consume milk when compared with female
participants.

Table 4 shows the results for milk consumption according
to BMI, and it is visible that no significant associations were
found between these variables (p = 0.767, p = 0.509, and p =
0.054, respectively, for consuming milk or not, for frequency
of consumption, and for the amount of milk consumed). These
results indicate that the consumption habits regarding milk do
not significantly influence BMI. Nevertheless, it is worth men-
tioning that in relation to the amount of milk consumed daily,
a trend is observed for an inverse relation between an
increased amount and a reduced incidence of overweight or
obesity, with a p-value very close to the limit of significance
considered. As such, it does not appear that a higher consump-
tion of milk contributes to increased body fat.

Question Answering options Global Portuguese sample (%) French
sample (%) sample (%)
Milk intake (n = 542) Yes 70.3 68.1 n7
No 29.7 31.9 283
Chi-square test: y> = 0.795, p = 0.373
Members of the household All 40.9 483 36.6
who consume milk (n = 381) Only me 18.4 6.3 25.6
Two people 20.2 19.6 20.6
Three people 12.6 19.6 8.4
Four or more people 7.9 6.3 8.8
Chi-square test: y* = 30.793, p < 0.001
Frequency of milk More than twice/day 6.3 8.4 5.0
consumption (n = 381) 1-2 times/day 26.0 371 19.3
Once/day 25.2 25.9 24.8
4-6 times/week 9.7 7.0 1.3
1-3 times/week 16.8 15.4 17.6
Less than once/week 16.0 6.3 21.8
Chi-square test: y* = 27.960, p < 0.001
Daily amount of milk 125 mL (half cup) 344 273 38.7
consumed (n = 381) 250 mL (one cup) 38.3 46.2 33.6
375 mL (1% cups) 17.3 17.5 17.2
Over 375 mL 10.0 9.1 10.5
Chi-square test: y* = 7.214, p = 0.065
Meals where milk is Breakfast (n = 316) 58.2 63.3 55.0
consumed* Tea (n = 119) 21.9 21.4 22.2
Before going to sleep (n 10.1 15.2 6.9
= 55)
Others (n = 32) 5.9 1.0 9.0

“Participants could select more than one option.
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Table 3: Sociodemographic characteristics of the participants according
to whether they are milk consumers or not

Sociodemographic Milk consumers Non-milk

characteristics (n = 381) consumers
(n =161)

Age (mead * SD) 31.0 £13.7 34.1+16.0

T- test for independent t=2.109, p = 0.036

samples:

Gender

Female 62.2% 73.9%

Male 36.7% 23.0%

Other 1.1% 3.1%

Chi-square test: X° =11.808, p = 0.003

Education level

Competed university 33.3% 31.7%

studies

Under-university studies 66.7% 68.3%

Chi-square test: ¥ =0.141,p = 0.708

Professional status

Unemployed 5.8% 3.7%

Student 30.7% 24.8%

Working student 9.7% 9.9%

Employed 43.1% 47.8%

Retired 3.1% 4.3%

Domestic 0.8% 1.9%

Entrepreneur 6.8% 7.5%

Chi-square test: X = 4561, p = 0.601

Household

Alone 19.2% 24.8%

Two persons 21.8% 28.0%

Three persons 23.6% 19.9%

Four persons or more 35.4% 27.3%

Chi-square test:

X>=6.532, p=0.088

Table 4: Milk consumption habits according to BMI
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According to the results presented in Figure 2, some
participants who do not consume milk indicated their rea-
sons as being highly related to not feeling the need to con-
sume it (similar percentages in both countries — 27.7% for
French and 22.4% for Portuguese participants). However,
while for the French, a high percentage do not consume
because they do not like it (33.05) compared with Portu-
guese (17.9%), a contradictory trend was observed for lac-
tose intolerance, as being a reason for not consuming milk
with much higher expression in Portugal (29.9%) than in
France (7.4%). For those who have lactose intolerance,
vegetable drinks appear to be a viable alternative, as indi-
cated by 17.0% of the French participants and by 28.4% of
the Portuguese.

3.3 Consumption and buying preferences

Table 5 presents the types of milk consumed, showing a
high incidence of consumption of semi-skimmed milk in
both countries and, most especially, in France (57.4% and
37.6% for French and Portuguese participants, respec-
tively). Skimmed or whole kinds of milk, and those with
chocolate flavour, aromatised, or even milk without lac-
tose, are less consumed options in both countries.

Also, skimmed milk is consumed by important frac-
tions of both samples (21.9% for Portuguese and 14.1% for
French consumers), and whole milk is especially consumed by
the French (21.3%) as compared with the Portuguese (2.4%).

Question Answering options Underweight (%) Normal Overweight (%) Obesity (%)
weight (%)
Milk intake (n = 542) Yes 31.8 30.0 26.3 33.9
No 68.2 70.0 73.8 66.1
Chi-square test: > = 1.140, p = 0.767
Frequency of milk consumption More than twice/day 20.0 5.6 7.9 2.7
(n = 381) 1-2 times/day 20.0 27.0 23.7 24.3
Once/day 333 22.2 34.2 24.3
4-6 times/week 6.7 10.7 7.9 8.1
1-3 times/week 6.7 171 15.8 21.6
Less than once/week 133 17.5 10.5 18.9
Chi-square test: y* = 14.224, p = 0.509
Daily amount of milk 125 mL (half cup) 20.0 34.5 30.3 48.6
consumed (n = 381) 250 mL (one cup) 26.7 37.7 46.1 324
375 mL (1% cups) 20.0 19.0 13.2 13.5
Over 375mL 333 8.7 10.5 5.4

Chi-square test: > = 16.693, p = 0.054
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Figure 2: Reasons why participants do not consume milk (n = 161).

Table 5: Types of milk consumed

Portuguese sample
(n = 210) (% Yes)

French sample
(n =332) (% Yes)

Type' Global sample
(n = 542) (% Yes)
Skimmed milk 141
Skimmed milk lactose free 53
Skimmed milk enriched 11
Skimmed milk chocolate flavour 2.9
Skimmed milk chocolate flavour lactose free 0.9
Skimmed milk aromatised (e.g.: strawberry, 0.4
vanilla, ...)
Semi-skimmed milk 49.7
Semi-skimmed milk lactose free 5.0
Semi-skimmed milk enriched 0.0
Semi-skimmed milk chocolate flavour 7.4
Semi-skimmed milk chocolate flavour 1.3
lactose free
Semi-skimmed milk aromatised (e.g.: 0.4
strawberry, vanilla, ...)
Whole milk 14.0
Whole milk lactose free 0.7
Whole milk enriched 0.2
Whole milk chocolate flavour 2.2
Whole milk chocolate flavour lactose free 0.9
Whole milk aromatised (e.g.: strawberry, 0.0

vanilla, ...)

21.9 141
1.4 1.5
2.9 0.0
43 2.1
24 0.0
0.5 0.3
37.6 57.4
7.6 3.3
0.0 0.0
71 7.5
1.0 15
0.5 0.3
2.4 21.3
0.5 0.9
0.5 0.0
1.0 3.0
0.0 1.5
0.0 0.0

"Participants could select more than one option.

Figure 3 shows the milk consumption preferences for
the participants from both countries and also for the global
sample. The participants from Portugal prefer consuming
the milk with coffee, followed by plain milk and third,
chocolate flavoured milk. For the French participants, the
trend is highly different, with chocolate flavoured milk

appearing as the first preference, followed by plain milk
and third, milk with coffee.

Table 6 shows the buying preferences and habits of the
Portuguese and French participants in the study. Statistically
significant differences were observed regarding the prefer-
ence for brand, with the Portuguese preferring commercial
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Table 6: Buying preferences and habits
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Question Answering options Global Portuguese French
sample (%) sample (%) sample (%)
Milk brand Commercial brand 57.0 72.0 47.9
White label 43.0 28.0 52.1
Chi-square test: y* = 21.213, p < 0.001
Type of package Tetra pack type 64.3 78.3 55.9
Plastic bottle 30.7 17.5 387
Glass bottle 5.0 4.2 5.5
Chi-square test: > = 20.322, p < 0.001
Reading the labels before deciding to buy milk Yes 53.9 51.4 55.5
No 46.1 48.6 44.5
Chi-square test: y* = 0.588, p = 0.443
Number of packs of milk (containing 6 L) needed Less than one pack of 6 L 58.0 40.6 68.5
to satisfy household needs in one week One pack of 6 L 26.8 36.4 21.0
Two packs of 6 L 13.6 20.3 9.7
Three or more packs of 1.6 2.8 0.8
6L
Chi-square test: y* = 29.427, p < 0.001
Ideal quantity of milk per package 05L 18.6 16.1 20.2
1L 44.1 56.6 36.6
15L 14.7 15.4 14.3
2L 13.9 8.4 17.2
3 or more L 8.7 3.5 1.8
Chi-square test: y* = 21.112, p < 0.001
Who does the shopping for the household* Myself 54.3 56.2 53.2
My mother 26.7 27.6 26.1
My father 10.7 1.4 10.2
My brother/sister 2.4 33 1.8
Other family members 7.6 10.0 6.0
Other persons 2.2 1.4 2.7
Influence of people from the household Nobody 38.1 31.9 42.0
in milk buying choices* All of them 7.2 133 33
My children 5.3 6.7 4.5
My parents 4.6 6.2 3.6
My grandchildren 0.2 0.5 0.0
Others 3.9 1.9 5.1

“Participants could select more than one option.
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brands (72.0%) over white label brands, and an opposite
result was found for the French, who prefer white label
brands (52.1%). Also, significant differences were found for
the preferred type of package, with a higher percentage of
Portuguese preferring tetra pack (78.3% against 55.9% of the
French) and a higher percentage of French preferring plastic
bottles (38.7% against 17.5% of the Portuguese).

In both countries, nearly half of the participants did
not read the label when purchasing milk (48.6% of the
Portuguese and 44.5% of the French).

The milk consumption per household is significantly
higher for the Portuguese than for the French participants
(36.4% of the Portuguese replied that one pack of 6 L satis-
fied their weekly needs, while for 68.5% of the French, less
than one pack of 6 L is enough). Most people in both coun-
tries consider that 1L is the ideal amount of milk per
package, and the majority of the respondents do the shop-
ping themselves and say that nobody influences their
choice when purchasing milk.

Figure 4 presents the most influencing factors that
determine the buying of milk. Price and quality are on
top of the list for consumers from both countries, but par-
ticularly for the Portuguese, who attribute to quality the
highest relevance (51.9%) followed by price (44.3%).

4 Discussion

The age of the participants in the study was, on average,
around 32 years, which indicates a high percentage of young

70%
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participants, namely, young adults, considering that only
people aged 18 years or more were recruited to participate
in the study. Also, the educational level was high for the
majority of the participants, two-thirds of whom had uni-
versity studies, which is indicative of a young and highly
literate sample in general. This might be related to the
recruitment method used, which was a snowball invitation
starting among university communities, thus including typi-
cally young adults with a university graduation. According
to Leighton et al. [18], snowball recruitment of survey parti-
cipants constitutes an effective recruitment method through
social media. Armoogum et al. [19] evaluated individuals
with respect to sampling, nonresponse, and quality of the
participants engaging in surveys and highlighted that the
rates of response have been continuously declining for
some decades in a high number of countries. The utilisation
of close contacts to disseminate the survey through email
and social media is a useful starting point to obtain the
desired number of participants, although it has some limita-
tions, namely, uneven group representativeness.

There were more female participants than males, in a
ratio of 2 to 1, which is a trend observed usually when con-
venient samples are used in survey studies. This might be due
to a higher disposition of female participants to respond to this
type of invitation when compared to men, and more specifi-
cally, when the topic is related to food or drink. Similar gender
percentages have been found for studies made through ques-
tionnaire surveys about knowledge regarding food safety and
food handling practices [20], the impact of sugar-sweetened
beverages taxation [21], or exploring food and beverage
pairing among different countries [22].
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Figure 4: Major factors influencing milk purchase.
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The households of the participants were constituted by
one or two persons in the majority of cases, nearly half,
with one-third having four or more members. The house-
holds are variable across time and cultures as well as
across social statuses or economic availability. Typically,
in Europe, the households are small, with up to four mem-
bers, accounting for two parents and two children. This is
intimately linked with demographics and with economic or
life limitations, namely, considering both parents working
status. This is a problem across Europe, as highlighted in
the Euronews report [23], according to which, in 2022, the
number of live births in the European Union reached its
lowest level since 1960. The number of live births from
women in France was 1.79, while in Portugal, it was 1.43,
with an average in the EU of 1.46 births/women.

The results indicated similarities between the two
countries in relation to the percentage of people who con-
sume milk regularly, about two-thirds, as well as about the
consumed amount, variable between 125 and 250 mL per
day, and regarding the moment of consumption, mostly at
breakfast. In the study by Guiné et al. [24] investigating the
breakfast habits among participants from Brazil and Por-
tugal, it was observed that a high percentage of partici-
pants from both countries consumed milk at breakfast
(77% in Brazil and 79% in Portugal). Contrarily, the study
by Reeves et al. [25], investigating the breakfast habits in
UK sample, did not point out milk as typically included in
the participants’ breakfast.

Regarding the reasons for not consuming milk, some
participants indicated not liking milk, others did not feel
the need to consume it, and some participants did not
consume it due to lactose intolerance, and replaced it
with vegetable-based beverages. However, from a nutri-
tional point of view, not all vegetable drinks are reliable
substitutes for milk. Vegetable drinks based on legumes,
mainly soy, with adequate protein content and generally
enriched with calcium, vitamin D, and vitamin B;,, can be
considered nutritional substitutes for UHT cow milk. Other
vegetable drinks, to be reliable nutritional substitutes for
milk, will need to be fortified with calcium, vitamin, D and
vitamin By,, in addition to adequate protein content [5].
Nevertheless, these plant-based beverages as an alterna-
tive to milk have gained space in the food systems, and
new developments have been achieved to improve their
nutritional and functional properties. One such approach
was to improve plant-based fermented drinks through pro-
biotics yeasts and antioxidant components [26]. A review
by Sharma et al. [27] evidences some key challenges related
to functional plant-based drinks.

The most consumed type of milk in both countries was
semi-skimmed milk. In fact, this type of milk associates the
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reduction in fat, thus contributing to a healthier diet, while
also not totally eliminating it and thus preserving the fat-
soluble vitamins present in milk, vitamins A and D. These
vitamins are relevant for the health and wellbeing of indi-
viduals, and most particularly vitamin D, which, associated
with calcium, has a pivotal role on bone health at all age
phases [28-31]. A study by Shi et al. [4] revealed that the
consumption of semi-skimmed milk is associated with a
protective effect against hypertension. Skimmed milk con-
tains only trace amounts of fat, which can be helpful for
some people, especially if they want to control their body
weight or lose weight, but on the other hand, removing the
fat compromises the presence of fat-soluble vitamins, par-
ticularly vitamins A and D, being vitamin D particularly
relevant to help in the metabolism of calcium [32,33].

In a study on the sociodemographic influence and life-
style factors on the consumption of dairy products in Portugal
and Brazil, it was found that, in both countries, the consump-
tion of dairy products was below the recommended and,
regarding semi-skimmed milk, half of the participants do
not consume it, but the number of consumers increases for
chocolate flavoured and fortified kinds of milk [7].

Consumer preferences were focused not only on plain
milk but also on milk with coffee and chocolate-flavoured
milk. While the Portuguese prefer milk with coffee, the French
prefer chocolate-flavoured milk. The study by Guiné et al. [24]
also confirmed a preference among the Portuguese to con-
sume milk with coffee over milk with chocolate, and this
was also evidenced for the Brazilian consumers. Although
Portugal and France are among the top ten European coun-
tries in terms of coffee consumption in 2024, Portugal occupies
the ninth position with 4.0kg per capita annually, while
France is in tenth position with 3.4 kg per capita annually [34].

Differences were encountered in the preference for
brand, with the Portuguese preferring commercial brands
and the French preferring white-label products. These
white label products are sold by retailers with their own
branding and logo but the products themselves are manu-
factured by a third party. White-label products, despite
their similar quality, tend to be cheaper due to lower pro-
duct development and marketing costs [35].

The preferred type of package was also different among
Portuguese and French participants. While a higher percen-
tage of Portuguese prefer tetra packs, a higher percentage of
French prefer plastic bottles. The environmental impact of
these packages is different, with full plastic bottles being
more detrimental than the packages composed of card
and only a thin plastic film. The reduction in plastic food
packages is a priority, especially when it comes to single use
plastics, due to the risks to human health and for the eco-
systems [36-39].
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Most people in both countries consider that 1L is the
ideal amount of milk per package. According to the results
obtained in a study characterising the milk consumption in
the municipality of Palmeira das Missdes, in Brazil [40], the
tetra pack type of package was also the most preferred. In
this study, results similar to those of the present study
were also obtained in relation to the ideal amount of
milk per package.

In both countries, nearly half of the participants do not
read the label when purchasing milk. The information con-
tained in the labels is highly relevant, containing not only
nutritional information but also details about the product.
Not reading the label is very common among shoppers, and
those who read the labels are better informed about
healthy food choices [41].

Quality and price are on top of the list for the most
influencing factors that determine the buying of milk
among consumers from both countries. This is corrobo-
rated by another study by Mallmann et al. [40], according
to which the most influential factor determining the pur-
chase of milk is quality, followed by price.

5 Conclusion

This study compared the milk consumption patterns and
preferences across Portugal and France. The results showed
that in both countries, a high percentage of participants
consume milk (more than two-thirds) and that most people
consume between 125 and 250 mL of milk per day, with no
significant differences found between countries. On the
other hand, significant differences were encountered in
the frequency of consumption, with a significantly higher
percentage of Portuguese than French consuming milk once
or twice per day. For those who do not consume milk, not
liking or not feeling the need to consume are the most rele-
vant justifications pointed out, as well as intolerances, with a
higher incidence of lactose intolerance among the Portuguese
as compared with the French. Also, vegetable drinks have
been identified as alternatives to animal milk consumption.
The results further showed that semi-skimmed milk is by far
the most consumed in both countries, and preferences are
towards consuming plain milk as well as milk with chocolate.
Buying preferences indicated significant differences regarding
the brand, with many more French preferring the white label
brands as compared to the Portuguese, who in turn prefer the
tetra pack type of package while the French prefer plastic
bottles. Finally, it was observed that the most influencing fac-
tors when purchasing milk are, by far, the price and quality,
with similar trends in both countries.

Consumption habits regarding milk = 11

These results indicate that, despite some trend to
reduce milk consumption due to negative perceptions
about its health effects, consumers in both countries are
adhering to milk as a staple food. Furthermore, in Portugal,
this adherence is stronger, showing a preference for pro-
ducts of animal origin, including dairy products and milk
in particular.

Considering the results of the study, the research team
recognises that focusing on other dairy products, such
as yoghurt, cheese, and butter, might also be a very
promising line of study in the near future and that com-
paring other countries would also be beneficial to under-
stand regional asynchronies in the food consumption
patterns.
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Append iXA 9. If you answered “No” in the previous question, indicate
the motive why you do not consume cow milk. If you
Questionnaire about milk consumption habits replied “Yes,” please ignore this question.
In this appendix is given the survey with all I do not like () I do not feel the need () I have intol-
questions as they were presented to the participants in erances ()
the study. I consume milk from other animal(s) ( ) I consume
Part I - Sociodemographic data vegetable beverages ()
1. Age: ____ years My family does not consume ( )Other:
2. Gender: Female () Male () Other () 10. In your household how many people consume milk?
3. Weight: ___ kg All () Just me () Two people () Three people ()
4. Height: ____m Four or more people ()
5. Level of education: 11. How frequently do you consume milk?
No school education ( ) Basic School ( ) Secondary More than twice per day () One or two times per day ()
School () Technical/Professional course () Once per day () Four to six times per week ()
University degree or higher () One to three times per week () Less than once per week ()
6. Professional status: 12. What is the approximate quantity you consume per day?
Unemployed () Student () Working student () Half cup — 125 mL () One cup — 250 mL ()
Employed () Retired () Domestic () Entrepreneur () One cup and a half — 375mL () Over 375mL ()
7. Dimension of the household: 13. At what meals do you usually consume milk? (You may
Live alone () Two people () Three people () Four or choose more than one option)
more people () Breakfast () Tea () Before going to bed ()
Other:
Part II - Data relative to the consumption of bovine
milk Part III - Preferences related to consumption and
8. Do you consume bovine milk? Yes () No () purchase

14. What type(s) of milk do you consume? (You may choose more than one option)

Type Simple Without Enriched Chocolate Chocolate flavour without With aromas (vanilla,
of milk lactose flavour lactose strawberry, ...)

Whole fat
Semi-

skimmed
Skimmed

15. How do you like to consume the milk? (You may choose

more than one option) 0O5LO)ILO)L5LO2L(O)
Simple () with powdered chocolate () With sugar () 3ormoreL ()
With coffee () With barley powder () In milkshakes () 20. Who does the shopping for your household? (You may
Other: choose more than one option)
16. What type of milk brand do you prefer? Myself () My mother () My father () My brother/sister
Commercial brand () White label () 0)
17. What type of package do you prefer? Other family members () Other persons ()
Tetra pack type () Plastic bottle () Glass bottle () 21. In case you replied “Myself” in the previous question, is
18. How many packs of milk (containing 6 L) you need to there anyone in your household who influences your
buy to satisfy your household needs in one week? choices when buying milk? (You may choose more than
Less than 1 pack of 6 L () One pack of 6 L () one option)
Two packs of 6 L () Three or more packs of 6 L () Nobody () All of them () My children () My parents ()

19. What would be the ideal quantity of milk per package My grandchildren () Others ()
for your household?
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22. Do you usually read the labels before deciding to Parte IV - Knowledge about composition and benefits
purchase? of milk
Yes () No () 24. On a scale from 1-5, rate your answer to the following

23. What is the determining factor when buying milk? (You statements:
may choose more than one option) Scale: totally disagree (1), disagree (2), indifferent (3),
Price ( ) Quality ( ) Brand ( ) Package ( ) Other: agree (4), totally agree (5)

Statement 12 3 45

1. Milk is a food with high nutritional value

2. Milk contains proteins, carbohydrates, lipids, vitamins, minerals, and water

3. Milk provides proteins of high biological value as they contain essential amino acids

4. The main proteins in milk are caseins and whey proteins

5. Lactose is the main sugar in milk

6. Lactose is directly absorbed by the body without needing enzymes

7. Whole milk has a fat content typically over 3.5%

8. Semi-skimmed milk has a fat content of around 1%

9. Skimmed milk has a maximum fat content of 0.5%

10. The main vitamins in milk are vitamins B2, B12, and A

11. Vitamin A is naturally present in milk fat

12. Skimmed milk has very small amounts of vitamin A

13. Milk is a good source of calcium and iodine

14. Milk provides minerals like potassium, zinc, phosphorus, and magnesium

15. Calcium is fundamental for the good formation of bones and teeth

16. Calcium-fortified milk is a great choice to meet daily calcium requirements for those who do not

consume dairy products or other calcium-rich products

17. Vitamin D favours the body’s absorption of calcium

18. Children, as they are in a phase of growth of bone and dental formation, need to ingest calcium, as
well as vitamin A, B complex vitamins, and some minerals that are present in milk

19. Around the age of 30, the bone mass peak is reached, and therefore there is no problem if you stop
consuming milk

20. Women, during menopause, tend to lose calcium and, consequently, bone mass

21. Pregnant and breastfeeding women should consume specific amounts of calcium per day. At this

stage, the need for B vitamins also increases

22. The elderly should increase their intake of micronutrients such as B vitamins, calcium, and iron. A
great source of these micronutrients is milk

23. The intake of milk is advised at all stages of life
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