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The reasons for this phenomenon
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Healthy diet

W A healthy diet helps to protect against malnutrition in all its forms, as well as noncomemunicable discases
[NCDs) such as diabetes, heart discase, stroke and cancer.

B Unhealthy diet and lack of physical activity are leading global risks to health.

W ealthy dietary practices start carly in life - breastfeeding fosters hoalthy growth and improves cognitive
development, and may have longer term health benefits such as reducing the risk of becoming overweight
orobese and developing NCDs later in life.

W Frengy intake fcalories) should be in balance with energy expenditure. To avoid unhealthy weight gain, total
fat should nat exceed 30% of twtal energy intake (1, 2, 3} Intake of saturated fats should be less than 108 of
total enengy intake, and intake of transfats less than 1% of total enengy intake, with a shift in fat consumption

y and trans-Fats fats (3, and the goal of elimi industr
produced mans-fats ¢4, 5, 6L

B Limiting intake of free sugars o less than 10% of total energy intake (2, 7 & part of a healthy diet. A furthes
reduction to less than 5% of twtal energy intake is suggested for additional health benefits (7).

B Keeping salt intake 1o less than 5 g per day (equivalent to sodium intake of less than 7 g per day) helps o
prevent hypertension, and reduces the risk of heart disease and stroke in the adult population @1

W WHO Member States have agreed o reduce the global population’s intake of salt by 30% by 2025 they have
abso agreed to halt the rise in diabetes and obesity in adults and adolescents as well as in chikdhood over-
weight by 20025 (@ 10,

Consuming a healthy diet throughout the life-course helps 1o prevent malnutrition in 2l its forms as well as a
range of noncommunicable diseases (NCDs) and conditions. However, increased production of processed foods,
rapid urbanization and changing lifestyles have led to a shift in dietary patterns. People are now consuming
more foods high in energy, fats. free sugars and saltfsodium, and many people do not eat encugh fruit, vegeta-
bles and other dietary fibre such as whaole grains.

The exact make-up of a diversified, balanced and healthy dict will vary depending on individual characteristics
{eg. age, gender, estyle and degree of physical activity), cultural contest, locally available foods and dictary
customs. However, the basic principhes of what constitutes a healthy diet remain the same.

http://www.who.int/mediacentre/factsheets/fs394/en/

1

FOR ADULTS

A healthy diet includes the following:

W Fruit, vegetables, laqumes feg. lentils and beans), muts and whole grains (e.g. unprocessed maize, millet, oats,
‘whear and brown ricel.

W A beast 400 g e five portions) of fruit and vegetables per day (@) excluding potatoes, sweet potatoes, cas-
sava and other starchy ioots.

W Less than 10% of total energy intake from free sugars (2, 7, which is equivalent to 50 g for about 12 level tea-
spoors) for a person of healthy body weight consuming about 2000 calories per day, but ideally is less than
5% of total enengy intake for additional health benefits (7). Free sugars are all sugars added to foods or drinks
by the manufacturer, cook or consumes, as well as sugars naturally present in honey, synups, fruit juices and
Fruit juice concentrates.

W Less than 30% of total encray intake from fats (1 2 31 Unsaturated fats found in fish, avocado and nuts, and
in sunflowss, soybean, canola and olive oilg) are preferable o saburated fats (found in fatty meat, butier, palm
and cocomut od, cieam, cheese, ghee and lrd) and trars-fats of all kinds, including both industrially-produced
trans-fars (found in baked and fried foods, and pre-packaged snacks and foods, such as frozen pizza, ples,
cookics, biscuits, wafers, and cooking oils and spreads) and umanant rans-fats tound in meat and dairy foods
fram ruminant animals, such as cows, sheep, goats and camels). It s suggested that the intake of saturated
fats be reduced 1o less than 10% of wial encrgy intake and tans-ats w less than 1% of wial enengy intake (52
In particular, industrially-produced ans-fats are not partof a healthy diet and should be avoided (4, 6.

B [ essthan 5 g of salt {equivalent 1o about ane teaspoon) intake per day (3. Salt shoukd be iodired,

FOR INFANTS AND YOUNG CHILDREN

In the first 2 years of a chikd's life, optimal nutrition fosters healthy growth and improves cognitive development.

It alser reduces the risk of of ohese and ping MCDS lates in ife,

Advice on a healthy diet for infants and children is similar to that for adults, but the following elements are ako

important:

B Infants should be breastfed exclusiely during the fst & months of life.

B Infants should be breastfed continuously until 2 years of age and beyond.

B [rom & menths of age, breast milk should be complemented with a variety of adequate, safe and nutrient-
derse foods. Salt and sugars should not be added 1o complementary foods.

PRACTICAL ADVICE ON MAINTAINING A HEALTHY DIET

Frult and vegetables

Eating at least 400 g, o fve portions, of fruil and vegetables per day reduces the risk of NCDs () and helps 1o
ensure an adequate daily inake of dieary libe.

Fruit and vegetable intake can be improved by:

W abways including vegetables in meals;

W eating fresh fruit and raw vegetables as snacks;

http://www.who.int/mediacentre/factsheets/fs394/en/
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Official recommendations for fruit and
vegetable consumption
Bridging the Gap to Healthier Living, a multi-market report from Juice Plus+ reveals

that 75% of people don't think they eat the recommended amount of fresh
fruit and vegetables on a daily basis.

The World Health Organization recommends eating five 80-gram portions (.
of fruit and vegetables (400 grams total) per day. What does this look like? .

1 portion of 80g looks like one of the below:

2 or more small fruits, such as 2 plums, 3 apricots,
7 strawberries or 14 cherries

2 broccoli spears, 2 heaping tbsp of cooked
spinach or 4 heaping tbsp of cooked kale

3 heaping tbsp of cooked vegetables such as carrots,
peas, or sweetcorn, or 8 cauliflower florets

Small bowl of salad
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Sample size in the national EHIS wave 3

Table AL Sample size in the naticnal EHIS wave 3.

Country Achieved Sample Achieved Effective Mimimum Eﬂec;ive
Size for HS3 Sample Size for HS3 Sample Size (7}
AT 15461 1277 6104
BE G644 R BH02
B 7540 273 L
Y 6156 =13 I8
L Fe93 7612 6301
DE 23 001 G056 12 963
[ Ba20 b6 5442
EE 4881 4533 4063
GH 8125 7 45T
ES 2072 13,882 10,3540
FI 6251 6251 h3E4
FR (1) 14,192 . 11,706
HE: 5461 L 5041
HU 5603 7 6268
IE 7621 5115 Ly
IT 45962 32597 11,449
LT 4023 ] 4645
LU 4504 Hls 3661
LW /033 12,066 4335
MT (1) 4413 3582
ML 2194 THET e £
FL 19 955 11,088 el e
PT (%) 14617 TG 6374
RO (1) 16,186 : TES
SE a7 5T E131 62ED
=11 Qo0 oG 4305
=14 5577 527 372
{7} Information not available for the design effect of H53 variable. In Franee, simulations showed during

the constrwction of the new master sample, the design effect could be small, and the assumption was that
12,000 respondents would be sufficent to fulfil the pecision equitements set by the mgulation. (%) Average
design effect caloulated for H53; at MUTS 11 level around 1.4; design effect caloulated for HS3 at national level:
202 (%) Estimarted by Furostat using the formula from Anrex [ Predision requirements of Commission Begulation
{ELT) No 2018/ 255 of 19 February 218, where a= 1200, b= 2800 and N is the populstion aged 15 or over mesiding
in private houssholds in million persons and rounded to thoee decimal digits (data for the 2019 pferene year
used in the computation, dema_pjanbroad). "' Information not available . Searce: Chiality repart of the third wave
of the Furcpean Health Interview Survey 2007 edition, Statistical Reports, Laembourg Pubbications (Mfice of the
European Union, 2022, = 19; hitps:/ f eceurnpa eu) eurostat S documents) 7RIS/ 14067072/ KS- FI-22- 002- EN-
M. pedf £ 4091 2ol ac9d- 00 20- 3580 11 1 ebelady 6 7t=1 455961 3423879 (accessed on 20 October TI73).
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The main goal was the identification of consumer profiles for
sustainable fruit and vegetable consumption in the European
Union taking into account selected demographic and socio-
economic characteristics of consumers.
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Method:

* Principal Component Analysis (PCA)
 Classical statistical model

-
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Fruit and vegetable consumption pattern in Europe

* How far residents of the EU countries deviate from the synthetic F&V consumption
model (target)

Romania is farthest
away from the

model (displays only

F&V consumer model 16% of synthetic model)
(synthetic)

* O0F&V portions-0%

* 1-4 F&V portions -20 %

e 5F&V portions-80 %

Synthetic; 100

% OF THE SYNTHETIC MODEL

~ e Ireland; 63

« [N Belgium; 54

»> [N France; 52

o [N Netherlands; 49

o [ Estonia; 49

~ [ Portugal; 48

* I 1taly; 48

o [N Denmark; 47
s Croatia; 45

> I European Union mean; 44

~ I Greece; 44
IS Germany; 43
IS Finland; 42
I Malta; 42
I Lithuania; 42

<~ I Cyprus; 42

~ [N Estonia; 41

- I Slovenia; 41

o I Hungary; 40
I Poland; 40
I sweden; 39
I Austria; 39

~ [l slovakia; 37

- [ Luxembourg; 36

- I Czechia; 33
N Bulgaria; 32

~ I Latvia; 30

< I Romania; 16

-
-
o

13 14. 15 _16.
COUNTRY

N
o
N
-
N
N
N
w
N
Sy
N
~N
N
[ee]



Fruit and vegetable consumption pattern — data structure overwiev problem

* How to investigate the relative amount of F&V based on many variables and many factors each on two, three and
more levels

(& daiy
intake) (consumer group) 0 portions P —
27 European Gender Females S onsHmeten Fgoof?n::)f:e4pi:it;zzs information, they
Union i Males e are collected to
countries Age Eigm ;g ’;8 %i zz::g Frequency of fruit From1to 3 tFmes a week . extrac.:t
consumption From 4 to 6 times a week information!!!

From 35 to 44 years
From 45 to 54 years
From 55 to 64 years

Never or occasionally
At once a day

0 portions 65 years or over St From 1to 3times a week
Education Levels 0-2 consumption From 4 to 6 times a week
Levels 3and 4 Never or occasionally
Levels 5-8 At once a day
Income Q_first GCECEUDARCHULLER From 1 to 3 times a week
quintile Qqsiﬁgréd pure frw;lfirc\éegetable From 4 to 6 times a week
Q__fourth Never or orracinnallv
Q _fifth
From1to ... Perform a multivariate
4 portions Principal Component Analysis
5ormore ... (PCA) to overwiev data !!!

portions



consumption

PC 2 (21.34%)

-0.3

Factors affecting EU consumer choices

— PCA model of portions

Objective : assessing the homogeneity/heterogenity of the structure of the surveyed countries in terms of daily F&V

bueo

5 portion or more
from 1 to 4 portions
0O portions

____________________

0
PC 1 (63.01%)

-0.1

-0.2

target

target

The PC1 (which explains 63% of the explained
variance) tell us that consumer profile is
dominated by declared F&V portion;
in different EU countries residents

give similar answers;

(all EU countries ,,0 portion” were on the left-
hand side, ,,5 portion” and 1-4 portions on the
right-hand side)

The most homogeneous group are consumers
who declare 5 portion

Differences between EU consumers are
displayed by PC2 (21% of the explained
variance)



Factors affecting EU consumer choices

— PCA model of portions

Objective : assessing the strength of the impact of demographic (sex, age) and socio-economic (education,
income) characteristics on fruit and vegetable (daily) consumption;

target

PC 24a.u.F
Males [

30

N

0

INERSIM 15 to 24 years

I Females

I rom 25 to 34 years

I From 35to 44 years
| From45to 54 years

From 55 to 64 years [l

Variable name

Sex

\

age

N levels 5-8

levels 3and 4 I

First quintile [INNNEGEGS
Second quintile [INEGEGEG

evels 0-2 [N

B Fourth quintile

Third quintile [l

I Fifth quintile

J

{

education
level

\

income
level

The PC2 tell us that:
most important factors that favor
F&V consumer sustainable profile are
»levels 5-8” and ,fifth quintile”.
Furthermore young people and
females have relatively large values
of the PC 2.
,6b years or over” and ,levels 0-2”
represent low F&V daily consumption
amount as they have the largest
negative values of the PC2. Similarly
»first and second quintile” and males
have negative PC2.
Variables of little importance lie near
the origin. This also means thatin
these groups the EU residents have
similar F&V consumer behaviors,

thus they have low variance.



Factors affecting EU consumer choices
— PCA model of frequency

Objective: creating consumer profiles of F & V consumption, and drawing attention to consumers who do not comply
with WHO recommendations;

PCA model identifies four consumer
profile:

I

_CILlster 3

Cluster 1

0.6 1

O Cluster 1 (Females, education level
5-8, fourth-fifth income)
declared 5 portions, once a day
vegetable

04 Y, 534

<)
)
I
<
-
(3
N
LN
<
(3]
£
LN
a
<

e e O Cluster 2 (oldest consumers (55-65
Y year and over) declared 1-4 portions,
once a day fruit

PC 2 (9.45%)
7

o
N
I
=
Q
-
D
[2)
N
(%]
F
(5]
<
1d
o
%Gn
< |\
D Y
2

04— 1, times

O Cluster 3 (younger consumers)
declared 0 portions, 1-3 times fruit and
Cluster2 1 4-6 times F &V

| | I
0.5 1 1.5

-0.6

| Cluster 4
i | |
15 - 05

|
0
PC 1(88.73%) @ Cluster 4 (males, education levels 3-
4, first and second income) most
target often declared never fruit and
vegetable



5 portions or more - fruit and vegetables

35

30 ¢

25t

20 ¢+

Factors affecting EU consumer choices

- GPD per capita

Ireland
0
Netherlands
o)
Denmark
[u] e
France
o)
Lithyania o
-Belgium
Poriugal g 1
Estonia El-ﬁml'ld LUKEmODOUrg
G ot laly™ -
o alta |
il % Germany
Crgoatia I', p'a"b e ©
F?man _,...-"S U\J'ama v ’
_~— gHagary..-Cyprus Sweden
" Lalvig Czeéhiia &)
Bulgaria .~ Slovenia Augiria
”R-:ir'nanci)a Real GDP per capita in euro - 2019:5 portions or more - fruit and vegetables:
g ¥ =6.1412 + 0.0002%x; rxy= 0.5442: p=0.0033; R®=0.2962
0 10,000 20,000 30,000 40,000 50,000 &0,000 70,000 80,000 90,000

Real GDP per capita in euro - 2019

Positive correlation between
declared 5 portion F&V and
more and the real GPD per
capita

R 2=0.3 accounts for only 30% of
the variability of the obtained
responses "'consumption of 5
servings and more of F&V a
day", the remaining 70% are
other factors, not related to the
economic development of a
country.



Fruit and vegetable consumption pattern in Europe

The conclusions that may be drown from the study are thus the following:

LESS TARGETED PATTERN MORE
—

* Man * Woman

* A person with secondary A person with higher
education education

* People with low incomes * High-income people

* Younger people * Elder people

* People living in countries * People living in countries
with a low level of with a high level of

economic development economic development



I What's next?

Care should be taken to increase the amount of fruit and vegetables in the diet
of the Europeans, increasing their consumption.

Funds should be directed to social marketing companies that provide
consistent messages in order to adopt more healthy and sustainable
practices.

In developing public health policies and practices across Europe, findings o
the impact of demographic and socio-economic characteristics, regional
affiliation, and national economic development and their effects on
inequalities in fruit and vegetable consumption should be considered.

A good strategy is the continuous monitoring of consumer profiles,
paying attention to the amount and frequency of fruit and vegetable

consumption, as well as focusing on actions aiming to increase their
consumption.



Care should be taken to build good information and education campaigns in the EU
countries, taking into account the need to adapt the content of messages to the
different profiles of fruit and vegetable consumers.

In the area of education and information strategies, it seems useful to analyse if
message senders use appropriate communication instruments and tools that
take into account the needs of specific consumer groups (e.g., younger and older
age groups), and, in particular, if the content of the messages created does not
result in lower consumption of fruit or vegetables at the consumer level in
households (e.g., when it comes to encouraging to the consumption of leftovers).

It will also be interesting to describe the nutritional quality and the environmental
impact of self-selected diets of adult consumers in relation to, among other
things, fruit and vegetable consumption.

It could be further explored whether consumption of fruit and vegetables,
following WHO recommendations, is associated with lower environmental
impact.

*/ More communication on the advantages of fruit and vegetables is needed to
change the dietary choices of individuals with low fruit and vegetable consumption.

*/ Given the advantages of fruits and vegetables for human health and the
environment, such areas of research are worth exploring further.

EXMPLE: information campaign focusing on the production methods of fruit and
vegetables with low environmental pressure (e.g., micro-irrigation of tomatoes) or
based on non-chemical plant protection, could be considered; this would make it
easier for consumers to choose the right products.
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Abstract: Despite the World Health Organzzation (WHO) advocating a healthy and balanced diet for
consumers for many years, inadequate fruit and vegetable (FV) o 10N femains a sub ial

P
ssue with economic, social, environmental, and nutritional implications. This study aims to identify
consumer profiles for sustainable fruit and vegetable consumption in the European Union, consider-
g specific demographic and sodo-economic factors. The analysis is based on data from the 2019
European Health Inkerview Survey (EHIS). This articke provides a clear understanding of how gender,
age, education level, income, and place of resid relate to sustamnable FV ¢ ption through a
principal component analysis (PCA). By defining consumer profiles linked to sustainable and healthy
FV consumption, the study aids in creating cohesive goals for promoting h.:al!hw:lhm European
socety. The results of the PCA reveal four distinct profiles and enhance our ding
of the factors influencing these profiles. These findings align with previous research, indicating that
consumer profiles remain relatively consistent. According to the PCA dassification, sustainable fruit
and vegetable consumption is more prevalent among women, educated individuals, higher-income
consumers, and those over 55 years old. In contrast, the opposite profile consists of consumers with
lower income, younger and middle-aged individuals, men, and those with less than a high school
education, highlighting the need for effective strategies to promote a healthier diet in this group.
Countries with lower economic development, reflected in consumer incomes, deviate the most from
the pcommended “at keast five portions of fruit and vegetables a day” consumplion pattemn, and do
not exhibit a sustainable consumption model. Thus, conti d itoring of ¢ profik

essential, with a focus on both the quantity and frequency of fruit and vegetable consumption, as

is

well as strategies aiming to increase their intake.

Keywords: consumer profile; fruit and vegetable; sustainable consumption; principal component
analysis (PCA); relationship analysis

L Introduction

The European Union considers the solution to the problem of low consumption of fruit
and vegetables as one of its priorities, and supports the development of the sustainable
food consumption, including fruit and vegetables, as evidenced by the provisions of the
European Green Deal, objectives of the Farm to Fork strategy [1,2], The State of Food
Security and Nutrition in the World 2022 and 2021 report [3,4], and including the fruit
and vegetable sector in Common Agriculture Policy (CAP) Strategic Plans in EU countries.
The measures taken to counteract the low consumption of fruit and vegetables include
actions supporting pro-health and rational nutrition initiatives, found among the national
strategies aiming to improve health and reduce diseases, as well as in some global dietary

Sustainability 2023, 15, 15512 hetps://doi org/10.3390 /5u152115512
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