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Abstract

Introduction An educational activity, aimed at high-

lighting the benefits of Mediterranean Diet, compared to

less healthy eating patterns, can encourage the adoption

and maintenance of a mindful approach to food choice.

This is especially important when a progressive shift to-

wards a non-Mediterranean dietary pattern can be ob-

served, even in Mediterranean countries.

Aim To test a protocol aimed at increasing knowledge

and motivation to embrace healthy eating habits and, en-

gendering conscientious food choices, improve the pre-

vention of non-communicable diseases.

Methods Employees were involved in educational ac-

tivities focusing on a healthy Mediterranean diet and on the

role played by extra-virgin olive oil, one of its key com-

ponents. Food questionnaires were completed both before

and after the educational and information activities, in

order to assess changes in personal knowledge of and at-

titudes towards fat consumption.

Results Answers on dietary guidelines and fat properties

were more accurate after the seminars. The results showed

increased understanding of the properties of extra-virgin

olive oil versus seed oil and a stronger tendency towards

healthy food choices.

Conclusions Implementing preventive information and

training strategies and tools in the workplace, can moti-

vate a more mindful approach to food choice with the

long-term goal of contribute to reducing non-communi-

cable diseases.

Keywords Mediterranean diet � Extra-virgin olive oil �
Workplace medicine � Educational training � Prevention of

non-communicable diseases

1 Introduction

Unhealthy diet is a risk factor for cardiovascular disease

and a major contributor to the development of cardio-

vascular risk factors. It also may increase the incidence of

other non-communicable-diseases such as osteoporosis,

neurodegenerative diseases and some types of cancer [1].

On the contrary, a well-balanced diet is a cornerstone of

good health. Healthy people who follow a Mediterranean

diet have a lower risk of developing type 2 diabetes,

cardiovascular disease and cancer, Parkinson’s disease

and Alzheimer ‘s disease and have a longer telomere

length, which is biomarker of aging [2–5]. Nevertheless,

healthy eating habits are a choice determined by various

factors including individual preferences and social envi-

ronment, and can be encouraged by providing clear in-

formation on the long-term benefits and actual taste

satisfaction.

Extra virgin olive oil (EVOO) is an ideal, tasty,

healthful product, providing both recognized nutritional

properties and intense hedonic experiences, positively

correlated to product quality. Olive oil is the primary

source of fat in the Mediterranean diet, and has been

considered unhealthy because of its energy-dense
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composition [6], notwithstanding the fact that a healthy

diet is qualified by the quality rather than the quantity of its

fat content. Unsaturated fatty acids, given their

documented effects on health and wellness, must be the

fats of preferential choice [2, 7]. EVOO is rich in mo-

nounsaturated fats, has few polyunsaturated fats, with an

optimal linoleic acid/alfa-inolenic acid ratio. In particular,

oleic acid (18:1n-9) ranges from 55 to 83 % of the total

fatty acid content, while linoleic acid (18:2n-6)—the major

essential fatty acid and the most abundant polyunsaturate in

our diet—is present in concentrations between 3.5 and

21 % [8]. It also contains minor but important components

as vitamin A, vitamin E, phytosterols and polyphenols.

While phytosterols concur to reduce cholesterol absorption,

oleic acid-enriched low density lipoproteins (LDLs) are

more resistant to oxidative modifications, and vitamin E

and polyphenols have anti-oxidant properties that reduce

the oxidative damage of LDLs [9]. These antioxidant ac-

tivities play a relevant role in the prevention or attenuation

of pathologies associated with redox imbalance, such as

atherosclerosis and other chronic degenerative diseases.

They also constitute an important nutritional factor in

cardiovascular and cancer prevention, and are one of the

factors which determine the longevity of the Mediterranean

population [9–11].

Nutrition knowledge is significantly associated with a

higher adherence to a Mediterranean dietary pattern and

with a lower prevalence of obesity in Southern Italy in-

dependently of education level and other socioeconomic

factors [12] and improved adherence increases benefits

[13]. These potentialities are clinically relevant in terms of

public health, particularly in reducing the risk of premature

death amongst the general population. Moreover, well-in-

formed parents can transmit the importance of healthy

eating to their children [14]. By so doing, they contribute to

inverting the ‘‘diabesity’’ trend in the younger generation

(and help preserve culinary tradition). However, despite

policies which disseminate knowledge on healthy fats, in-

formative tools, effective in orienting food choices are still

needed. A worldwide promotion of the Mediterranean diet

is being counteracted by a progressive shift to a non-

Mediterranean dietary pattern, even in Mediterranean

countries. In Italy, this trend is strongly mirrored in an

increase in the prevalence of obesity especially in adoles-

cents [15], but also in adults [16]. This leads us to dicussing

food education in terms of fostering the efficacy of rec-

ommended guidelines[17]. Directing consumers towards

the consumption of healthy products is a primary aim,

pursued through educational tools. However, it is not suf-

ficient to support habitual consumption of such foods. i.e.,

when their hedonic appeal is insufficient [18] or their

sensory appeal and healthy properties are not fully appre-

ciated. Since work places, schools and other collective

sites, are the best places in which to address people’s food

habits [19, 20], the current research has been carried out in

the workplace.

2 Aim

The aim of our study was to assess lipid consumption

habits and consumers’ basic knowledge of the nutritional

properties of fats, both before and after specific educational

activities, by providing them with correct, simple and clear

scientific information. Extra virgin olive oil (EVOO), was

taken as the archetype for a ‘‘must-be-well-known’’ healthy

food, which provides hedonic rewards and enjoys social

consideration. The short-term goal was to increase

knowledge and motivation to embrace healthy eating

habits. The long-term goal was to engender conscientious

food choices, which would improve the prevention of non-

communicable diseases.

3 Materials and Methods

3.1 Participants and Experimental Design

Volunteers, recruited among Italian National Research

Council (CNR) employees in Rome and Bologna (Italy),

were requested to participate in the project on food

education entitled, ‘‘Olive oil in the prevention of major

degenerative diseases. Intervention model training and

dissemination in the workplace’’. The project is part of the

programmes for health promotion in the workplace, coor-

dinated by the Health and Safety Department of CNR,

Rome (Promozione e tutela della Salute, so called

‘‘PRO.SA. Project’’) in the field of cardiovascular health

[21]. The experimental design aimed to compare par-

ticipants’ knowledge of edible fats, before (a) and after

(c) a specific educational activity (b). The first phase

consisted of participants completing an online survey on

their fat consumption and their knowledge of the nutri-

tional and healthful properties of several substances present

in food, including those typical of olive oil (a). The second

phase (b) was educational, with experts holding informa-

tion workshops. The final phase evaluated the educational

impact of the exercise, by comparing the questionnaires

filled in before (a) and after (c) the workshops. A total of

182 people participated in the initial survey (a).The sample

population consisted of 56% women and 44 % men, be-

tween 25 and 72 years of age (50 % 40–56). Ap-

proximately two-thirds had a university degree, while the

others had completed secondary education. Sixty-eight of

them also completed the questionnaire after the workshops

(c).
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3.2 Characteristics of the Questionnaire

Participants were requested to complete the same online

survey before (phase a) and after (phase c) the educational

activity. The comparison between the amount of fat con-

tained in a tablespoonful of olive oil and of seed oils

(Table 4), was the most significant finding. In phase (a),

participants responded that olive oil contained more fat that

seed oils, while their awareness that the two types of oil

have the same fat content increased by more than 30 %

after the seminars.

Participants provided socio-demographic data and were

requested to indicate the condiments used when eating at

home and in the workplace. Individual knowledge on the

role fats play in health and nutrition was assessed through

three multiple choice questions, and two ratings: the

questions were as follows: (1) What is the recommended

percentage of daily calorie intake coming from fats in a

balanced diet? (2) How many minutes do you need to walk

on average to burn the calories contained in a tablespoonful

of oil; (3) How does the fat content of olive oil compare to

that of seed oil; (4) Rate (low–9 high) the following

condiments of animal or vegetal origin in terms of their

capacity to raise blood cholesterol level and (5) Rate the

following substances according to their healthfulness. The

last questions focused on the properties of EVOO: identify

substances present in the product, rate selected sensory

markers, according to their significance in indicating the

presence of antioxidants.

3.3 Data Management and Statistical Analysis

The data collected was processed anonymously and used

strictly for scientific purposes. Statistical analysis was

performed by SAS 9.3 (SAS Institute Inc., Cary, NC,

USA). A one-way analysis of variance (ANOVA), using

Fisher’s Least Significant Difference (LSD) test, was ap-

plied to ascertain if the average scores differed significantly

(p B 0.05) before and after the information workshops.

The percentage of answers provided per question before

and after the workshops was analysed using the Chi-square

test.

4 Results

In terms of their eating habits, participants declared that in

general, they ate at home at least once a day. EVOO was

the most frequently used condiment (Table 1). When eat-

ing out, a 30 % decrease in the consumption of EVOO was

recorded, paralleling a 32 % increase of common olive oil.

About a quarter of the participants confirmed they used

butter at home, while only 1 % said they consumed it when

eating out. Only one percent said they used ready-prepared

dressings when eating at home, a slightly higher percentage

was recorded when eating out. About 60 % of participants

declared they eat lunch regularly at the workplace cafete-

ria, and that they were only partially satisfied (38 %) or not

at all satisfied (34 %) with the fat dressings available. The

improvements participants envisaged were an increased

use of local, organic products, with nutritional guarantees

(data not shown). Answers on dietary guidelines and fat

properties were more accurate after the seminars. Before

the educational activities the majority of participants af-

firmed that, to the best of their knowledge, in a balanced

diet should 15–20 % of average daily calories should be in

the form of fats. After the seminars, there was only a slight

increase in the number of people who provided the correct

answer (25–35 % of calories from fats) (Table 2).

Even before specific information was provided, more

than two-thirds of the participants correctly indicated that a

person of an average build/weight (70 kg) should walk

briskly (at a speed of about 5 km/h) for about 20 min to

burn off a tablespoon of oil. This percentage increased to

79 % after educational training (Table 2).

The impact of the information provided on the relative

fat content of olive oil and seed oil was significant. Par-

ticipants’ awareness that the fat content is the same for both

kinds of oil increased by more than 30 % once correct

information had been provided. In terms of the capacity of

different condiments to raise blood cholesterol levels, a

basic knowledge was recorded even before the seminar.

Animal fats (lard, butter and cream) received the highest

scores. Industrial vegetable fats (margarine) yielded inter-

mediate scores. Vegetable oils (from seeds or olive) ob-

tained the lowest scores in both phases. EVOO scored a

10 % decrease after educational training, seed oil, sur-

prisingly, the opposite (Table 3).

Nearly all the substances proposed to participants for

their potential health benefits, received a relatively high

score. Only chlorophyll had a score below 5. After the

seminar, in which their role was underlined, phytosterols

Table 1 Condiments more frequently used by consumers at home or

out of home

Condiment % at home % out of home

Seed oil 11 1

EVOO* 96 66

Butter* 25 1

Spreadable margarine 1 0

Olive oil* 8 41

Solid margarine 2 0

Prepared dressing 1 5

* Indicates a significant difference (p B 0.05)
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and polyphenols received higher scores (20 and 12 % re-

spectively) (Table 4). Regarding the substances contained

in EVOO, antioxidants and polyphenols were those most

cited before the educational training. A significant increase

in specific knowledge was recorded after the seminars,

especially an understanding of the presence of vitamin A,

polyphenols and phytosterols increased (Table 5). The in-

formation about the sensory markers of EVOO as an

indication of its antioxidant capacity, was effective in in-

creasing the scores attributed to the smell of grass (?39 %)

and, to an even greater extent, to its pungent (?52 %) and

bitter traits (?75 %). At the same time, a decrease in the

importance of its visual aspects, such as color and clarity,

was also recorded (Table 5).

5 Discussion

Knowledge of food nutrition is a recognized driver for

improving eating habits [22, 23], and simple, clear infor-

mation is one tool to facilitate, motivate and support

healthier food choices. Diets in which olive oil is the main

source of fat could be a useful tool to reduce risk factors for

cardiovascular disease and other non-communicable

Table 3 Average score (range

1–9, 1 lowest–9 highest)

provided by consumers before

and after seminar when asked

about the capacity of various

condiments to raise the

cholesterol level in the blood

Condiment Score before seminar Score after seminar

Lard 8.5 8.3

Butter 7.8 8.0

Cream 7.6 7.6

Solid vegetable margarine 5.8 6.1

Spreadable vegetable margarine 5.9 6.1

Seed oil 4.4 4.8

Extra virgin olive oil 3.0 2.7

Table 4 Average score

provided by consumers (range

1–9, 1 lowest–9 highest) about

selected substances capacity to

carry out health benefits

function (beneficial effect) and

percentage of consumers

acknowledging the presence of

the selected substances in extra

virgin olive oil, before and after

seminar

Substances Beneficial effect Presence in olive oil

Score before seminar Score after seminar % before seminar % after seminar

Vitamin A 6.7 7.2 39* 70*

Vitamin C 7.2 7.2 14 16

Vitamin E* 7.2 7.7 58* 90*

Antioxidant 8.1 8.3 91 98

Polyphenols* 7.0 7.9 66* 93*

Phytosterols* 5.8 7.0 34* 62*

Chlorophyl 4.3 4.5 42 43

Fibre 6.7 6.5 7 11

* Indicates a significant difference (p B 0.05)

Table 2 Percentage of

consumers indicating advisable

daily calorie intake deriving

from fats in a balanced diet;

time necessary to burn off a

tablespoon of oil (person of

about 70 kg, speed about 5 km/

h) and prevalence of fat content

in olive vs. seed oil, before and

after educational activity

% before seminar % after seminar % variation

Daily calorie intake

15–20 % 63 61 -2

25–30 % 35 39 ?4

35–40 % 2 0 -2

Time to burn off

20 min* 68 79 ?11

40 min* 28 13 -15

60 min 4 0 -4

Amount of fat

Olive oil[ seed oil* 43 19 -24

Olive oil = seed oil* 43 74 ?31

Olive oil\ seed oil 14 6 -8

* Indicates a significant difference (p B 0.05)
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diseases [2, 9–11]. Therefore, the advice of using healthy

dressings could be a primary prevention strategy, when

attempting to generate consistent changes in their food

choices in their daily lives. The analysis of the question-

naires filled before and after an educational seminar, fo-

cused on the role of fats in nutrition, health, and prevention

of cardiovascular disease and other non-communicable

diseases, indicates that such educational initiatives, by

bringing information into the workplace, can be very useful

in educating consumers. A further step would be to re-

submit the questionnaire to participants after a longer pe-

riod of time and to ascertain if the knowledge gained has

been retained.

Answers on food choices reveal that a Italian sample

population is quite careful about the quality of condiments

used at home and proposed when eating out. The custom-

ary use of EVOO recorded is in line with Mediterranean

eating habits. More remarkably EVOO is used pre-

dominantly at home, and not commonly found when eating

out. Butter is more frequently used at home, probably as an

ingredient in cooking, while it is not utilized as a condi-

ment, the same declaration was recorded for seed oil.

Participants demonstrated an appropriate basic knowledge

about the differences between animal and vegetable fats in

terms of cholesterol, with margarine presumably perceived

as artificial. This findings suggest specific care in meal

preparation at home, with participants choosing condi-

ments on the basis of their cooking habits, generic infor-

mation and taste expectations. There is potential for

introducing educational initiatives in this food-caring sce-

nario. When specifically focusing on the quality and

properties of a high quality product like EVOO, educa-

tional training increased participants’ knowledge of some

key health components such as vitamin A, polyphenols and

phytosterols and about sensory markers as indicators

quality. This indicates that despite the declared frequent

use of EVOO as a condiment, consumers appear not to be

fully aware of its properties and traits, since their major

source of information is possibly commercial advertising.

Consumer perception must be educated to interpret bitter-

ness and pungency as a sensory clue of the presence of

polyphenols [24]. These attributes, typical of high quality

EVOO, are not always appreciated by consumers [25].

Consumer education can thus help in training about how to

drive healthy food choices. On the contrary, there is no

clear link between some of the traits emphasized by com-

mercial advertising (e.g. colour and acidity) as proof of

quality, and the product’s healthful properties.

The approach followed, based on simple and clear

practical tools to help participants make healthy food

choices in their daily lives, was effective in increasing their

understanding of the importance of mindful food choices:

an increase in knowledge of fat dressings, nutritional im-

plications, health and eating habits, together with an in-

creased interest in products providing enhanced quality

traits, were recorded. This result is important considering

that an individual’s health is linked to key domains, such as

genetics, social circumstances, environmental exposure,

health care, and behavioral patterns. Changing an indi-

vidual’s unhealthy dietary behavioral patterns is a great

opportunity to improve health and reduce mortality [26].

However, the difficulty in changing food habits is well

known, and often the declared willingness to improve in-

dividual behavior patterns, is not fulfilled as expected [27,

28]. For example, Americans were believed to be highly

aware of the role of functional foods and to be ready to

incorporate them into their diets [29]. Moreover, low rates

of healthy food consumption, despite great intentions and

aspirations to eat healthily, are reported [30].

Even in a Mediterranean country such as Italy, were

olive oil is an established dietary component, the awareness

of its nutritional properties and how to go about choosing a

high quality product, still leaves room for improvement.

6 Conclusions

In conclusion, the experience we report here may be seen

as a simple, practical and effective means of assisting

consumers in making the choice to follow a healthy diet,

and gives some indications about the concrete possibility of

putting in place preventive strategies to improve overall

Table 5 Sensory

characteristics (1 not important–

9 extremely important)

indicating an high antioxidants

presence in EVOO as scored

before and after seminars before

and after seminar

Characteristic Score before seminar Score after seminar % variation

Green in color* 6.3 3.9 -38.1

Yellow in color* 4.0 2.9 -27.5

Transparency 3.5 3.4 -2.9

Odor of grass* 4.1 5.7 39.0

Odorless 2.3 2.5 8.7

Viscosity 4.3 3.7 -14.0

Pungent* 5.0 7.6 52.0

Bitter* 4.4 7.7 75.0

* Indicates a significant difference (p B 0.05)
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dietary patterns, even in workplaces. Such improved dis-

semination of information and knowledge, if widely

adopted, could effectively amplify the long-term goal of

reducing cardiovascular disease and other non-communi-

cable diseases.

These results indicate how, even for relatively simple

concepts, the need for correct information is still necessary

to engender informed choices in the type of oil to consume

and, more general terms, informed food choices.

Reinforce individuals’ knowledge through specific ac-

tions, through educational or practical actions (e.g. in-

forming them of the availability of healthier foods, offering

guided taste experiences) may reinforce individuals’

awareness and their ability to translate nutritional recom-

mendations for healthy eating habits into a real introduc-

tion of healthy foods as part of their daily diets. Moreover,

the dissemination of information can also be amplified

towards families and friends, to increase the global

awareness of healthy foods.

Unfortunately, despite the worldwide promotion of the

Mediterranean diet in recent years, a progressive shift to a

non-Mediterranean dietary patterns, even in Mediterranean

countries, has emerged. In Italy, this trend is strongly re-

flected in the cited increase in the prevalence of obesity,

especially amongst the adolescents [15], and in adults [16].

While it is true that policy change, including the intro-

duction of legislation and regulations, can play a role in

changing consumers’ eating habits, it is equally true that

individuals need assistance, education, and tools to support

their personal decision to safeguard their health by adopt-

ing a more mindful approach to food choice.
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