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STUDIES IN HUMANS

A nutritional intervention programme at a worksite canteen to promote a
healthful lifestyle inspired by the traditional Mediterranean diet

Marilena Vitalea, Marta A. Bianchib, Valeria Rapettib, Jos�e M. Pepea, Angela Giaccoa, Rosalba Giaccoc and
Gabriele Riccardia

aDepartment of Clinical Medicine and Surgery, “Federico II” University of Naples, Italy; bBarilla G & R F.lli, Parma, Italy; cInstitute of
Food Science of CNR, Avellino, Italy

ABSTRACT
This study investigates the effectiveness and long-term impact on the composition of the habit-
ual diet of a nutritional intervention programme – undertaken through panels, totems, and table
mats or handout leaflets – based on the promotion at a worksite canteen of healthy food-choices
resembling the traditional Mediterranean diet. A significantly higher choice of dishes based on
wholegrain cereals, legumes, white meat and fish, and a lower choice of dishes based on refined
cereals, red and processed meat, eggs and cheese was observed at the end of the intervention
and after six months and three years of follow-ups. A significantly better adherence to the nutri-
tional recommendations for saturated-fat, cholesterol, sugars and fibre was observed. This study
reveals that a nutritional intervention programme promoting the traditional Mediterranean diet
and utilising a minimally intensive approach is feasible and effective to modify in a beneficial
way the dietary habits of a working population and keep these changes in the long-term.
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Introduction

The traditional Mediterranean diet is a dietary pattern
well known for its beneficial health effects. It has long
been associated with a reduced risk of major chronic
diseases, a better control of cardiometabolic risk fac-
tors, and a variety of other positive health outcomes.
More in detail, data from intervention and observa-
tional studies have shown that a greater adherence to
the traditional Mediterranean diet is notably associated
with a lower incidence of cardiovascular diseases but
also with a reduced risk of metabolic diseases, obesity,
type 2 diabetes mellitus, cancer, and total mortality
(Buckland et al. 2008; Sofi et al. 2010; Grosso et al.
2014a, 2014b; Schwingshackl & Hoffmann 2014). It is
also associated with a reduced risk of Parkinson and
Alzheimer’s diseases, and mild cognitive impairment
(Alcalay et al. 2012; Singh et al. 2014). In addition,
there is strong evidence, also from intervention trials,
of the contribution to cardiovascular disease preven-
tion achieved by the adherence to the Mediterranean
diet (Estruch et al. 2013; Martinez-Gonzalez & Bes-
Rastrollo 2014; Grosso et al. 2015).

The traditional Mediterranean diet, described by
Ancel Keys et al. (1986), has been utilised in
Mediterranean countries since many years. It is charac-
terised by a high intake of plant foods, like fruits, vege-
tables, nuts and legumes; a high intake of unrefined
whole grains cereals, and fish; a moderate consumption
of dairy products, and eggs; a low intake of meat, – par-
ticularly red and processed meat, refined cereals, and
sweets; a frequent but moderate intake of wine (espe-
cially red wine) with meals; and the choice of olive oil,
as the main source of fat (Willett et al. 1995;
Trichopoulou & Lagiou 1997; Trichopoulou 2001).

Compared with other dietary patterns more fre-
quent among western populations, the traditional
Mediterranean diet tends to be: (1) higher in fibre and
starch and lower in added sugar, (2) higher in mono-
unsaturated and polyunsaturated fatty acids, and lower
in saturated fat, and (3) rich in protein from vegetable
sources.

Despite the growing scientific evidence on the
favourable health effects of the Mediterranean diet,
data from observational studies report a gradual shift
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from a “traditional Mediterranean diet” to a “Western
type of diet” in all Mediterranean countries, character-
ised by a high consumption of refined grains, sugars,
red and processed meats. This shift has been also
observed in the Italian population, as reported recently
by nutritional surveys (Grosso et al. 2013; Bonaccio
et al. 2012, 2014).

Against this background, it is of interest to identify
effective intervention methodologies that will enable
individuals to successfully adopt the healthful
Mediterranean dietary pattern within the framework
of a global strategy for the prevention of major
chronic non-communicable diseases.

However, it is important to underline that changing
dietary habits at population levels is not an easy task,
and effective lifestyle interventions require usually an
intensive approach; therefore, they are very expensive
in terms of economic resources and operator’s time.
Nowadays, workplaces could be considered a suitable
setting to improve eating habits for several reasons:
the time people spend at work (most adults spend
approximately 60% of their waking hours at work),
easy access to population groups that may be difficult
to engage in different locations, and the opportunity
to use peer network and employer incentives.

Therefore, the aims of this study were to evaluate
the effectiveness and long-term impact on the com-
position of the habitual diet of a nutritional interven-
tion programme based on the promotion at a worksite
canteen of healthy food choices resembling the trad-
itional Mediterranean diet.

Methods

Participants and evaluation of the eating habits

The nutritional intervention programme was per-
formed at the worksite canteens of Barilla G & R. F.lli
S.p.A., a food company with premises in Pedrignano
(Parma, Italy).

Information on the study was sent to all company
employees through the administration’s profiling data-
base and by displaying some specific leaflets in the
worksite.

All the employees with access to the worksite can-
teens were invited to participate freely. The only exclu-
sion criteria were being pregnant or having any medical
condition that could influence nutrient absorption or
restrict the intake of foods, i.e. inflammatory bowel dis-
ease (Crohn’s disease and ulcerative colitis), coeliac dis-
ease, chronic pancreatitis, diabetes and cancer.

The study took place from May to September 2011.
The industry managers, the local workers’ union and

the canteen contractor previously agreed to collaborate
and approved the study design. Of the 1500 employees
consuming regularly their main meal at the two work-
site canteens, 738 employees, including both blue-col-
lar and office workers, participated in the evaluation
of the nutritional intervention programme.

At baseline (time 0), participants were invited to
fill-in three consecutive self-administered 24-h recall
questionnaires to evaluate their dietary habits. The
24-h recall aims to provide a complete record of all
food and drinks consumed on the previous day
between midnight and midnight. For each item of
food or drink, participants were asked to provide add-
itional details, in particular (1) the time at which the
food or drink was consumed, (2) a full description of
the food or drink, including brand name where avail-
able, (3) any foods likely to be eaten in combination
e.g. milk in coffee, (4) recipes and other combinations
of foods e.g. sandwiches, and (5) the quantity con-
sumed, based on household measures, photographs of
different portion sizes of foods or weights.

To evaluate the effects of the dietary education pro-
gramme on participants’ eating habits, the same three
consecutive self-administered 24-h recall question-
naires were used at the end of the nutritional inter-
vention programme (after three months – time 1) and
after a follow-up period of six months (time 2). The
Si.Mediterraneo software – containing the Italian Food
Composition Tables (FCT) (Salvini et al. 1998;
Carnovale & Marletta 2000) – was used to calculate
daily energy and nutrient intake. All employees
enrolled in the nutritional intervention programme
completed the 24-h recall questionnaires.

In addition to the 24-h recall questionnaires, all
dishes consumed by each of the employees in the
worksite canteens during working-days (Monday to
Friday) were recorded by the canteens’ staff at times
0, 1 and 2. A specific software developed by us was
used to convert all dishes into food consumption e.g.
bread, pasta, legumes, vegetables, etc.

In order to evaluate the long-term impact of the
intervention, this evaluation was repeated with
the same procedure three years after the end of the
intervention.

Nutritional intervention program

The nutritional intervention programme had the goal
of improving the quality of the habitual diet through
the implementation of the Mediterranean dietary pat-
tern as a strategy for prevention of chronic disease. It
was designed (a) to provide advice on healthy nutri-
tion to the whole worksite population through panels,

118 M. VITALE ET AL.

D
ow

nl
oa

de
d 

by
 [

94
.1

60
.5

2.
10

5]
 a

t 0
0:

03
 1

1 
D

ec
em

be
r 

20
17

 



totems, tablemats and handout leaflets exhibited in the
canteens, and (b) to make available a larger variety of
healthy foods typical of the Mediterranean tradition
and promote their choice.

Information on the features of a healthy diet was
provided by panels, totems, tablemats and handout
leaflets which provided advice on the following six
main topics relevant for the Mediterranean dietary
pattern: (1) how to improve the consumption of
wholegrain cereals; (2) the importance of fruit and
vegetables consumption in the habitual diet; (3) the
detrimental effects of excessive red and processed
meat for health; (4) how to improve the consumption
of fish and legumes, two main good sources of protein
in the diet; (5) the importance of limiting the con-
sumption of soft drinks and alcoholic beverages; and
(6) extra-virgin olive oil as the main dressing fat.

The advice was made more incisive by focussing
each week on one topic: panels, totems, tablemats and
handout leaflets exhibited in the canteens were there-
fore changed weekly. In addition, during the nutri-
tional intervention programme, weekly newsletters and
monthly open-access seminars on each main topics
were performed.

The second important step of this nutritional inter-
vention programme was the availability and promo-
tion of healthy food choices. To this aim, nutritional
training sessions were organised with the canteens’
staff involved in food preparation. During the nutri-
tional training, practical tools were identified for
improving the nutritional quality of dishes, reducing
energy intakes and changing food composition, in par-
ticular by increasing their fibre content and reducing
saturated fat. The two 2-h nutritional training sessions
were led by an expert nutritionist with specific experi-
ence in food preparation. The nutritionist addressed a
variety of topics relevant for the Mediterranean diet,
including nutritional recommendations for healthy
eating (Tuomilehto et al. 2001; The Diabetes
Prevention Program Research Group 2002; Perk et al.
2012; Stone et al. 2014; Italian Society on Human
Nutrition 2014), portion control, dietary variety, and
detailed advice on how to improve the recipes of the
dishes habitually served in the canteens. In this spe-
cific context, a list of all recipes was carefully analysed
by a team of nutritionists, and specific advice was
given on how to improve their healthfulness. In add-
ition, new recipes of dishes resembling the traditional
Mediterranean diet were included. Daily weight con-
trol of randomly selected dishes, and the supervision
of food preparation by a nutritionist, ensured that the
Mediterranean menus were in line with the guidelines
throughout the duration of the intervention.

In order to encourage the consumption of more
healthful dishes, the nutrient composition of each
food was provided on the menu (e.g. energy, fibre and
saturated fatty acids content) and a specific logo rep-
resenting the Mediterranean pyramid was used to
identify the recommended ones. The dietary reference
intakes and the specific features of the Mediterranean
diet were used to define “healthy” dishes (Tuomilehto
et al. 2001; The Diabetes Prevention Program
Research Group 2002; Perk et al. 2012; Stone et al.
2014; Italian Society on Human Nutrition 2014).
Table S1 summarises these aspects.

All materials and nutritional advice were developed
by staff of the master course on human nutrition of
“Federico II” University of Naples, Italy.

Outcomes

Based on the goal of this nutritional intervention pro-
gramme, the primary outcome was the change in the
nutritional quality of the habitual diet in the employ-
ees who had their meals at the worksite canteens. As
listed above, the evaluation of the eating habits was
made using two different approaches: (1) the 24-h
recall questionnaire – which included the meals con-
sumed in the canteens and at home in volunteers
available to provide this information, and (2) the
recording of all dishes consumed by the employees in
the worksite canteens during working-days, which
included only the meals consumed in the canteens.

Statistical analysis

Data are expressed as mean ± standard deviation
(M±SD) or proportion (%), as appropriate. Data
from 24-h recalls reporting an energy intake below
800Kcal/day or exceeding 4000Kcal/day were
excluded from the analysis.

The percentage of dishes consumed for lunch in the
company canteens by the employees was calculated as:

½ number of dishes=number of total trays recorded
� � � 100�:

Comparisons between proportions of dishes con-
sumed by the employees in the canteens at different
times were performed by the v2 test. The same ana-
lysis was used for the evaluation of the proportion of
employees not meeting the recommended intakes at
different times. For organisational reasons, 24-h recalls
were not repeated at three years of follow-up.

A p< .05 (two tails) was considered statistically sig-
nificant. All statistical evaluations were performed
according to standard methods using the Statistical
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Package for Social Sciences software version 20.0
(SPSS/PC; SPSS, Chicago, IL, USA).

Results

A total of 738 employees with mean age of
39.4 ± 4.6 years participated in the evaluation of the
nutritional intervention programme. Of these, 362
were plant workers and 376 office workers. As
expected, a significant difference was observed in the
percentage of male and female among plant workers
(68.7% vs 31.3% respectively, p< .05).

The energy and nutrient composition of the habit-
ual diet is given in Table 1, along with the nutritional
recommendations for a healthy diet of the Italian
Society on Human Nutrition (SINU) (2014) and the
proportion of the employees not meeting the recom-
mended intake. At baseline, the least attended recom-
mendation was the one on fibre intake, with 83.5% of
the employees not meeting the recommended intake,
followed by sugars and saturated fat intake with 60.2%
and 46.6% of the employees not meeting the recom-
mended intakes, respectively. On the contrary, the
adherence to the nutritional recommendations was
satisfactory for proteins and fair for fat and carbohy-
drates (Table 1). Non-significant differences in the
adherence to the nutritional recommendations were
observed between male and female, and plant and
office workers (data not shown).

In terms of dishes consumed at lunch in the can-
teens by all employees, data from trays recorded by
the canteen’s staff at baseline showed a reasonable
consumption of vegetables and fruit (more than one
dish of vegetables or fruit per tray recorded), and soft
drinks, and many inadequate food choices, such as (1)
higher consumption of refined cereals than wholegrain
cereals, (2) a low intake of legumes, (3) and a prefer-
ence for red and processed meat, dairy products and
eggs rather than fish (Table 2).

The changes in the proportion of the employees
not meeting the recommended intakes as defined by

the nutritional recommendations were evaluated at
time 1 and time 2 compared to baseline (Figure 1).
A significantly better adherence to the nutritional rec-
ommendations for saturated fat, cholesterol, sugars
and fibre intakes was observed at the end of the nutri-
tional intervention programme (after three months –
time 1) and after a follow-up period of six months
(time 2) (p< .05 vs baseline, v2 test). More in detail,
the proportion of employees not meeting the recom-
mended intake was (1) for saturated fat, lower by
12.5% and 10.4% at time 1 and time 2, respectively,
compared to baseline, (2) for cholesterol, lower by
11.8% and 9.3%, (3) for sugars, lower by 15.9% and
21.3%, (4) and for fibre, higher by 33.6% and 36.0%.
Non-significant differences were observed in the pro-
portion of the employees not meeting the recom-
mended intakes for proteins, fat, and carbohydrates.

Figure 2 shows the changes in food choices made
by the employees in the canteen at the end of the
nutritional intervention programme (after three
months – time 1), after a follow-up period of six
months (time 2) and after three years from the inter-
vention (time 3). Several meaningful improvements
were observed. Compared to baseline (time 0), data

Table 1. Nutrient composition of the diet and adherence to the nutritional recommendations of the employ-
ees: baseline data (time 0).

Total population (N 738) Recommendations (LARN24) Not adherence (%)

Energy (Kcal/day) 2133 ± 695 – –
Proteins (% of total energy) 15.6 ± 3.8 15–20% 17.7
Fat (% of total energy) 31.8 ± 8.1 <35% 36.3
SFA (% of total energy) 10.2 ± 3.4 <10% 46.6
Cholesterol (mg/day) 269 ± 190 <300mg 33.0
Carbohydrates (% of total energy) 52.7 ± 9.5 45–60% 40.4
Sugars (% of total energy) 17.0 ± 6.6 <15% 60.2
Fiber (g/1000 Kcal/day) 10.4 ± 4.3 12.6–16.7 g/1000 Kcal 83.5

M± SD and %

SFA: saturated fatty acids.

Table 2. Specific dishes consumed at lunch in the company
canteen by the employees: baseline data (time 0).

Time 0

Total trays recorded (n) 4225

Main ingredients of dishes Number of dishes %a

Wholegrain cereals
Bread 835 19.8
Pasta 401 9.5

Refined cereals
Bread 2540 60.1
Pasta 2376 56.2

Legumes 427 10.1
Vegetables 2104 49.8
Fresh fruit 3807 90.1
White meat 498 11.8
Red meat 860 20.4
Fish 699 16.5
Eggs, cheese and cold cuts 1739 41.2
Soft drink 189 4.5
aCalculated as: (number of dishes/number of total trays recorded) � 100.
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from trays recorded by the canteen’s staff at time 1
showed a significantly higher choice of dishes based
on wholegrain bread and pasta, legumes, white meat
and fish, and a significantly lower choice of dishes
based on refined bread and pasta, red and processed
meat, and eggs and cheese (p< .05 vs baseline,

v2 test). Non-significant differences were observed for
vegetables and fruit consumption, and soft drink
intake. The same findings were observed at time 2
compared to time 0 (Figure 2). In order to evaluate
whether the several meaningful improvements were
observed also in the long-term, a follow-up after

Figure 1. Percentage change §in the proportion of the employees that not meeting the recommended intake as defined by the
nutritional recommendations at the end of the nutritional intervention programme (after three-month – time 1) and after a follow-
up period of six months (time 2) compared to base line: data from 24-h recalls. §Calculated as: (% of adherence at time 1, 2, or
3)(% of adherence at baseline).

Figure 2. Changes §in the food choices made by the employees in the canteen at the end of the nutritional intervention pro-
gramme (after three months – time 1), and after a follow-up period of 6 months (time 2) and three-year (time 3): data from trays
recorded by the canteen's staff. §Calculated as: [(number of dishes at time 1, 2 or 3 -number of dishes at baseline)/number of
dishes at baseline] _ 100.
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three years from the end of the nutritional interven-
tion programme (time 3) was performed. In particular,
compared to baseline (time 0), data from trays
recorded by the canteen’s staff at time 3 showed a
trend to mitigate the improvement of the most health-
ful food choices; however, for many foods there was
still a significant difference from baseline considering
that some healthful behaviours were maintained after
a few years from the intervention. More in detail, a
significantly higher consumption of dishes based on
wholegrain pasta, legumes, vegetables and fruit, and
white meat, and a significantly lower intake of dishes
based on refined bread and pasta, red and processed
meat, and eggs and cheese were observed (p< .05 vs
baseline, v2 test). Non-significant differences were
observed for wholegrain bread, fish, and soft drink
intakes.

Discussion

This nutritional intervention programme aimed at
improving the quality of the habitual diet through the
implementation of food choices resembling the trad-
itional Mediterranean dietary pattern. The programme
was offered at no cost to all employees of the Barilla
company who had access to the worksite canteens.
The results show beneficial effects on the quality of
the habitual diet and on the adherence to the nutri-
tional recommendations followed by the employees
also after a follow-up period of six months. In add-
ition, the results after three-year of follow-up docu-
mented the consistency of some of these behaviours
also after a long follow-up.

A wealth of data is available in the literature
regarding potential strategies to improve the quality of
the habitual diet through nutritional intervention pro-
grammes promoted at worksites (Muto & Yamauchi
2001; Aldana et al. 2005; Engbers et al. 2006; M�endez-
Hern�andez et al. 2008; Groeneveld et al. 2010; Lowe
et al. 2010; Ni Mhurchu et al. 2010; Morgan et al.
2011; Chand et al. 2012; Kirkpatrick et al. 2013).
However, the majority of these studies are based on
the promotion of specific food choices (e.g. increasing
the consumption of vegetables and fruit, or decreasing
the intake of red and processed meat, etc.) or nutrient
recommendations (e.g. increasing the intake of fibre,
or decreasing the intake of saturated fat, etc.).
Conversely, our intervention was multifactorial and
was based on the promotion of a dietary pattern
rather than single foods. For example, data from the
North Carolina “Heart Smart” study and Arkansas
“Healthy Employee Lifestyle Program” performed in
US public sector employers showed an increased

consumption of fruit and vegetables among state
employees after a wellness programme, with no other
users in the overall diet (Stokes et al. 2006). A meta-
analyses of nutritional intervention programmes at
worksites has shown an improvement in healthy eat-
ing habits with increased fruit and vegetable intakes
by one-half serving/day (Perez et al. 2009; Geaney
et al. 2013). In line with our research, a cross-sectional
study conducted in Finland on a population of
employees eating lunch at the worksite canteen
showed healthier food choices after a programme
based on the promotion and availability of multiple
healthy dishes; also in this case, the programme aimed
at following specific national nutritional recommenda-
tions (Raulio et al. 2010).

An important finding of our nutritional interven-
tion is the significantly better adherence to the nutri-
tional recommendations for saturated fat, cholesterol,
sugars and fibre intake at the end of the nutritional
intervention programme. The results were confirmed
after a follow-up period of six months. These findings
are of high relevance if we consider that the 24-h
recall questionnaire includes all foods and beverages
consumed during the day, and not only the dishes
consumed at the worksite canteens. Therefore, this
study suggests that the nutritional intervention pro-
gramme in worksite canteens has been able to
improve not only food choices at work but also the
nutritional quality of the habitual diet in a more com-
prehensive way.

In addition, it is important to underline that in
contrast to the relatively few data available from previ-
ous worksite interventions on the adherence to the
nutritional recommendations, in this study we have
demonstrated changes in food choices that are
remarkable, and suggest that worksites have the poten-
tial to become effective dissemination points for nutri-
tional education programmes to improve the quality
of the habitual diet.

The present study was done as a pilot with the pur-
pose of evaluating the feasibility of an intervention
based on the promotion of the Mediterranean diet
and measuring its impact on the eating habits of the
workers. The positive experience obtained in our study
indicates the Mediterranean dietary pattern as a useful
model for achieving changes in the eating habits of
the employees towards a healthier diet, encourages
further activities in this framework.

The main strengths of our study are (1) the low-
cost of the nutritional intervention programme in
terms of economic funds and operators’ time, (2) the
use of few, clear, simple and appropriate advices based
on the Mediterranean diet, aimed at improving the
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quality of the habitual diet and the adherence to nutri-
tional recommendations, (3) the availability of healthy
dishes at worksite canteens (healthy dishes were
clearly labelled as such), and (4) the evaluation of the
effects of this nutritional intervention programme also
in the long-term, after three-year of follow-up, which
shows how dietary habit changes last over the years.

The limitations of our study were (1) the absence
of a control group, and (2) the absence of information
on body weight and other cardiovascular risk factors.

In conclusion, this pilot study performed in a
workplace shows that a nutritional intervention pro-
gramme promoting foods that are key components of
the traditional Mediterranean Diet and utilising a
minimally intensive approach (without group meetings
or personalised counselling) is feasible and effective to
modify, in a beneficial way, the dietary habits of a
working population also in the long-term.
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