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Abstract: The aim of this study was to assess the effects of a joint health promotion intervention on a
cohort of healthcare workers (HCWs) who had at least one cardiovascular risk factor. The HCWs
were assessed at three different times, i.e., time zero (T0), after 6 months (T6), and after 12 months
(T12). The following parameters were measured at a medical examination: physical activity, blood
pressure, waist circumference, body mass index (BMI), routine laboratory tests, plicometric analysis,
work ability index (WAI), and body image dissatisfaction (BID). Among the 447 HCWs, 38 HCWs
were included in the study; 45% (n = 17) were male. At T12, the average blood pressure, waist/hip
ratio (WHR) index, BMI, total cholesterol, triglyceride level, and blood glucose values were reduced.
The levels of physical activity and adherence to the Mediterranean diet had progressively increased.
The WAI showed a significant shift from low to good work performance at T12, as well as BID
score. This is the first study that has analyzed work performance in relation to a workplace health
promotion through a multidisciplinary approach. This health promotion intervention that combined
diet and sport activity has led to a significant change in HCWs’ lifestyles and body perceptions, as
well as their ability to work. This project highlights the importance of using a multidisciplinary
approach and the workplace setting in health promotion programs.

Keywords: workplace health promotion; healthcare workers; cardiovascular risk factor; work ability
index (WAI); Mediterranean diet; body image dissatisfaction (BID)

1. Introduction

Diet plays a key role in human life for maintaining health and strength; however, food
can also be the cause of several diseases [1-3].

The daily energy needs of a worker depend on many factors such as anthropometrics,
job, environment, and hours of work [4-11].

Studies have shown that poor or rich diets can cause workers to lose 20% of their
productivity [12]. Following modest investments to improve nutrition at work, the impact
in terms of reduction in sick days and accidents at work can be significant [9-12]. In fact, a
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poor diet (high calorie, unbalanced, or low-calorie diets) has been included among the risk
factors for many pathologies, in particular, metabolic syndrome, obesity, cardiovascular
disease, diabetes, deficiency syndrome, gastrointestinal disease, and neoplasms [13,14].
Obese subjects present a higher risk of developing occupational accidents and diseases as
some occupational risks may also be amplified in relation to reduced mobility /resistance of
these subjects [15]. First, the maintenance of prolonged fixed postures can lead to early onset
of musculoskeletal system diseases such as spondylosis, discopathies, and osteoarthritis
of the knee. Furthermore, obesity is an additional risk factor for injury, due to important
physical limitations in movement and agility, which can reduce worker safety [11,12].
Metabolic syndrome is a clinical situation in which several interrelated factors contribute
to increasing the possibility of developing diseases affecting the cardiovascular system and
metabolism (e.g., diabetes) [16-21].

Work activities, which often present chemical, physical, and biological, as well as
accident and organizational risk factors, can negatively impact the development of a disease
and related complications [11,12].

In fact, workers with pathologies such as diabetes, obesity, and neoplastic diseases
are more exposed to risk factors present in work milieus [2,4,9,10]. Health care workers
(HCWs) are among those with the highest health and safety risks. Indeed, HCWs are
constantly exposed to biological hazards, load, and patient transfers, as well as work shifts
and the stress of caring for their patients all the time [22-26].

Unhealthy nutrition at work may be the result of easy access to unhealthy food
(vending machines, fast foods, and take-out); difficulty finding places to eat at work;
difficulty preparing/heating food (microwaves, electric ovens, etc.); difficulty storing food
(fridge, cupboards, etc.); and difficulty retrieving nutritional information in canteens and
vending machines [27,28]. There is strong evidence that interventions in the workplace are
effective both for fostering the consumption of fruit, vegetables, and fiber-rich foods and
for decreasing the amount of fat intake among adults [6].

The aim of this study was to assess the short- and medium-term (six- and twelve-
month study) effects of a joint health promotion intervention aimed at improving lifestyles,
i.e., diet and physical activity and the metabolic and anthropometric measures of a cohort
of HCWs who had at least one cardiovascular risk factor.

2. Materials and Methods
2.1. Population

Participation in this study was offered to the HCWs at an Emergency Hospital, who
had undergone mandatory health surveillance, pursuant to Law Decree (DL) 81/08, from
January to May 2019. All HCWs invited to take part in the project were informed about
the objectives and procedures of the study. It was not necessary to receive confirmation
from the ethical committee as the activity is ruled by the Law Decree (DL) 81/08 article 25
within the health promotion actions. Participation in the study was on a voluntary basis
and each participant gave informed written consent. The workers’ council was involved in
the study design. The inclusion criteria were as follows:

e  overweight or obesity, i.e., body mass index (BMI) >25, or waist circumference >102 cm
(males), >88 cm (females);

e dyslipidemia without pharmacological treatment, i.e., total cholesterol >220 mg/dL,
or HDL cholesterol (high-density lipoprotein) <35 mg/dL, or low-density lipoprotein
cholesterol (LDL) >130 mg/dL, or triglycerides >200 mg/dL;

e fasting glucose levels >120 mg/dl and/or reduced tolerance to glucose or diabetes
mellitus, without pharmacological treatment was determined through HbAlc.

e 10 mL of peripheral blood were drawn in the morning after a fasting night to determine
haematological parameters.

The exclusion criteria were refusal of written informed consent; diabetes mellitus
under pharmacological treatment; dyslipidemia under pharmacological treatment; recent
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cancer diagnosis; pregnancy; or chronic diseases such as kidney failure, heart disease,
uncompensated endocrine disorders. No age limits were applied.

2.2. Clinical Parameters

Each person underwent a medical examination, including history of eating habits,
objective examination, weight, and height measurement for the calculation of BMI, and
other anthropometric parameters for a waist/hip ratio (WHR) index assessment.

Subjects were tested at time zero (T0), after 6 months (T6) and after 12 months (T12).
The following parameters were measured during the medical examination: (i) Physical
activity was measured in terms of type, frequency (days/week), and duration (in minutes)
through a self-questionnaire. To ascertain the energy consumption produced by physical ac-
tivity, the data were converted into their metabolic equivalent (MET) [29]. The total weekly
caloric consumption was calculated using the formula of the International Physical Activity
Questionnaire (IPAQ) [30]. Each subject was also required to say whether the activity per-
formed really coincided with the experimental period (3 (MET X frequency x duration)).
(i) For blood pressure, systolic and diastolic blood pressures (mmHg) were measured three
times using the left arm, with the subject seated and at rest for 5 min. The averages of the
second and third readings were recorded. (iii) Waist circumference was measured to the
nearest centimeter, using a flexible meter, at the end of exhalation, positioning the meter
at navel level [31]. (iv) For the BMI, height and weight were measured, with the subject
barefoot and lightly dressed and their body mass index was calculated according to the
formula weight (kg) divided by height (m) squared. (v) The routine laboratory tests that
were performed included liver and kidney function, cholesterol levels (total, LDL, and
HDL), triglycerides, blood sugar, and protidogram. (vi) The plicometric (GIMA Fit. Comp
Pli Pli Fitness & Computer, Gessate Milano) and impedance analysis (body fat analyzer,
Model BT905, Skylark Tokyo, Japan) were performed to evaluate percentage of fat and lean
mass and calculate basal metabolism.

The IPAQ (2004) was used to assess the physical activity of each participant. Each
participant was asked to indicate the type, frequency (days per week), and duration (hours
or minutes per day) of each physical activity performed during the last seven days. The
assessment was based on the intensity of the physical activities classified as vigorous (e.g.,
aerobic walking, jogging, and running), moderate (e.g., brisk walking, general exercises at
home, and recreational swimming), or normal walking. The level of physical activity was
classified as low, moderate, or high, based on metabolic energy (MET). Further data were
collected using a standardized questionnaire aimed at assessing the degree of adherence
to the Mediterranean diet, as validated by Martinez-Gonzaélez et al. [32]. The responses
to the questions regarded daily and weekly intake of nutrients such as fruits, vegetables,
seasonings (oil), meat, and fat generated a total score. The higher the score, the closer
the respondent’s eating habits were to the Mediterranean model, i.e., poor adherence <5,
average adherence 6-9, and good adherence >10.

The work ability index (WAI) was used to assess work ability at TO and T12. The
WAL scores were calculated according to the standard method provided by the (Finnish
Institute of Occupational Health (FIOH) [33,34]. The WAI is composed of the following
factors: (1) current working ability as compared with the best period of life (0-10 points),
(2) ability to work in relation to the demands of a task (2-10 points), (3) number of current
diagnoses made by the doctor (1-7 points), (4) reduction in work ability due to disease(s)
(1-6 points), (5) absences due to illness in the last 12 months (1-6 points), (6) personal
forecast of work ability for the following two years (1.4 and 7 points), and (7) psychological
conditions/resources (1-4 points). A total score ranged from 7 to 49. The objective was
to detect any changes in work ability in relation to age, gender, pathologies, and the
intervention studied (pre- and post-treatment WAI) [34]. The WAI was calculated by
adding up the individual points. The higher the score, the better the ability to work. There
are 4 different levels, i.e., low (score 7-27), moderate (score 28-36), good (score 37—43),
and excellent (score 44—49). HCWs with a WAI score lower than 36 were classified as
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having low working ability and HCWs with a WAI score higher than 37 were classified
as having satisfactory working ability. Therefore, the WAI, with a view to prevention and
health promotion, is a screening tool that can give an indication of a worker’s the state of
well-being within a work organization [34].

The analyses of self and body dimensions were evaluated using a figure rating scale
(FRS) [35] and involved comparing the shape of each HCW’s body with 9 shapes ranging
from very thin (FRS = 1) to severely obese (FRS = 9).

Participants were asked to assess how they perceived their current fitness or “how
they looked” by choosing a score corresponding to their figure on a scale from 1 to 9.
Participants were also asked to indicate the “ideal” figure or “how they would like to look”.
The discrepancy between the two figures was recorded as an indication of dissatisfaction
with their body image. The body image dissatisfaction (BID) variable was used, calculated
by subtracting the current FRS score from the ideal body size FRS score. A BID score >1
indicated that the HCW “wished to be thinner”; a BID score <1 indicated that the HCW
“wished to be fatter”; a BID score of zero indicated that the HCW were satisfied with
their body.

2.3. Investigation Timetable

The sample of HCWs was recruited from January to May 2019, during the periodical
health surveillance, pursuant to Legislative Decree 81/08. Figure 1 shows the Gantt
chart of procedures from T0 to T12. Encouragement to perform physical activity was
achieved through an easy agreement with the university sport facility; sport education; the
suggestion to use smartphone sport-guiding apps, which were greatly appreciated in the
early phases of the lockdown; and availability of physicians for telephone consultations.

Timing

Activity I week IT week III week month 1 month 6 month 12

Medical examination _

Diet assignment

Monitoring pre/post-diet

Counseling

Clinical and instrumental evaluatio

Physical activity incentive

Figure 1. Gantt chart of procedures from time zero (T0) to after 12 months (T12).

A week after the medical checkup, with a specific software (Nutrigeo8, Progeo, As-
coli Piceno, Italy) an individualized qualitative/quantitative diet was designed for each
subject which established the Kcal/days. The software performed calculations related to
food chemistry (qualitative and quantitative characterization), basal metabolism, energy
requirements, and food portions. The software draws on an official database containing
over 2200 foods and recipes. For 14 days (7 days before diet delivery and 7 days from the
start of the diet) all subjects were asked to send via mobile phone/email a photographic
diary of all the foods consumed during the day; the first 7 days before the start of the diet
were to study the eating habits and the 7 days after the start of the diet were to assess
adherence to the prescribed diet.

Four weeks after recruitment, the HCWs were called back for a further individual
interview with a nutritionist, who offered personalized advice on dietary habits and
physical activity level, during which they discussed the results of the dietary and physical
activity diary and their adherence to the Mediterranean diet. At the return interview, the
nutritionist, who was also trained in motivational techniques, encouraged participants to
identify and set goals for their physical activity and proper nutrition. Using a motivational
counselling approach, the HCWs were helped to identify strategies for achieving these
goals, by providing them with useful material, such as the food pyramid [36] and brochures
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on physical exercise and reducing the use of salt in food, published by the Italian Ministry
of Health.

The check-in meetings with the nutritionist were scheduled once a month; at each
meeting, each participant received additional motivational support that reminded them
of their goals and how to change their life habits. After 6 months (T6) from TO, the
HCWs met again with the occupational physician involved in the project, who measured
anthropometric parameters (weight, height, and waist), requested blood tests, and collected
a diary on dietary and physical activity. For the 12-month follow-up (T12), the same
procedure as the T6 follow-up was followed.

2.4. Statistical Analysis

The data were analyzed using SPSS 22.0 software (SPSS-PC IBM Corp., Armonk, NY,
USA). Once the normality of the distribution had been assessed, the quantitative variables
were processed using the average and the relative standard deviation from the average,
while the qualitative variables were assessed in terms of frequency. For the comparison
between the two averages, the Student’s t-test was used for paired data. For comparison
among several averages the one-way variance analysis (ANOVA) was used. The frequency
comparison was performed with Fisher’s exact test. Two-tailed tests were used, with a
nominal significance level of p < 0.05.

3. Results
Characteristics of the Sample at Time Zero (T0)

Among the 447 HCWs, who in the five months (January-May) of 2019 underwent
health surveillance pursuant to Law Decree 81/08, 396 of the HCWs (88%) were ruled out
of the study because they met the exclusion criteria; eight of the HCWs (2%) refused to
enter the study; another five HCWs (1%) left the study in the period between T0 and Tb6,
due to lack of time. The eight HCWs who did not agree to participate in the study, gave
the following reasons: four HCWs (50%) were already on a low-calorie diet, three HCWs
(37%) had no time, and one HCW (13%) wanted no lifestyle limitations. Figure 2 shows a
flowchart of the sample studied. Therefore, 38 HCWSs were included in the study who met
the inclusion criteria based on the following parameters: 12 HCWs (32%) had a BMI >25,
23 HCWs s (60%) had a BMI >25 and total cholesterol >220, and 3 HCEs (8%) had a BMI >25,
total cholesterol >220, and increased fasting glucose.
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HCWs observed between
January and May 2018 n.447

HCW s with inclusion criteria n.396 (88%)

HCWs who refused to participate in study n.8 (2%)

4

HCWs recruited TO
n.43 (10%)

HCWs abandoned the study

n.5(1%)

A

HCWs atT6
n.38 (9%)

v

HCWs atT12
n.38 (9%)

Figure 2. Flowchart of the sample studied illustrating in/excluded studies.

The study sample of 38 HCWs (100%) included 45% (n = 17) male HCWs. Male
and female groups were homogeneous, all of them worked shifts on all three shifts (see

Tables 1 and 2).

Table 1. Features of the sample at T0, divided by gender.

Males (n =17) Females (n = 21) Value of p
Age (years) 485+ 74 493+79 n.s.
Cigarette 51+10.6 48492 ns.
Packages/year
Medical doctor 3 (17%) 4 (19%) n.s.
Technician 4 (24%) 3 (14%) ns.
Nurses 10 (59%) 14 (67%) ns.
Working seniority 134+ 4.6 142+ 49 n.s.
clinical (n =7); clinical (n = 6);
Area of involvement surgical (n =7), surgical (n = 10), ns.
Services (n = 3) Services (n = 5)

Significatively was assessed through Student’s t-test and Fisher test.
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Table 2. Data obtained at T0, after 6 months (T6), and T12, broken down by gender.
TO Té
Gender Males Females Males Females Males Females
Males Females  pigrerences Males Females 15 U"r6  Tovs. Té Males Females  1oUC'T10  Tevs T12 TOVsTI2  TOvs, T12
SBP (mmHg) 1381+ 138 1324+ 117 ns. 1313+ 116 1285+ 123 ns. ns. 1283+ 124 1261+ 101 ns. ns. <0.05* ns.
DBP (mmHg) 885+ 69 862+ 6.4 ns. 864+63  83.1+53 ns. ns. 857+ 61  825+48 ns. ns. n.s. <0.05*
Circumn’j;*m em) 76+75 885493 <0.05 * 964+61  869+78 ns. ns. 951+47  861+67 ns. ns. ns. ns.
BMI (cm2/kg) 269+39  268+5.1 ns. 258+52 254449 ns. ns. 242437 241428 ns. ns. <0.05* <0.05 *
WHR index 0.97 + 0.09 0.91 + 0.06 n.s. 0.92 £ 0.87 0.89 +0.97 n.s. n.s. 0.90 + 0.77 0.88 + 0.81 n.s. n.s. n.s. n.s.
T°“‘}r;1;‘/’cll‘gter°l 2218 +29.6 218.7 +24.9 n.s. 2204 +27.3 2113 +254 n.s. n.s. 2032 +20.3 20414196 <0.05 * ns. <0.05 * <0.05 *
HDL(I;l;‘/’Cll‘Bte“’l 563+ 132  60.1+ 159 n.s 564 +13.6  61.1+14.8 n.s n.s 569 +11.4 619+ 144 n.s n.s n.s n.s
LDL(;BC,,‘;L"E)‘“OI 1477 +214  146.6 + 235 ns 14354202 14224214 n.s ns 1402 +203  140.7 4+ 20.1 n.s ns ns. ns
Tri I}l)éjﬁrﬂ;ies 1614 +754 1554 + 66.5 ns 1528 +762 1521 + 63.1 ns ns 1489+ 771 1483 +572 ns ns ns ns
310(‘;355‘30” 982+ 113 964 +10.9 ns. 965+104 921498 ns. ns. 931494  893+94 ns ns ns <0.05 *
PhySi“‘sluabff)i"itY .4 (04%) 6 (29%) ns. 15 (88%) 21(100%)  <0.05* <0.05*  17(100%) 21 (100%) ns. ns <0.05 * <0.05 *
Physical activity 486.9 299.9 541.1 358.8 615.6 4175
(MET) +3175 41013 <0.05* +219.4 +180.4 n.S. n.5. +345.1 +234.4 . . n.5 <0.05*

SBP, systolic blood pressure; DBP, diastolic blood pressure; WHR, waist/hip ratio; * Statistically significant difference between two groups.
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The mean values of diastolic (DBP) and systolic (SBP) blood pressures were within
normal range (60 > DBP < 90 mmHg and 100 < SBP < 140 mmHg), for both female and
male HCWs.

The average BMI values were within the overweight range (BMI 25-29.9), for both sexes.

The average values of the WHR index were above the normal limits (0.95 for males
and 0.80 for females).

The average total cholesterol levels for males were above the normal range (120220 mg/dL)
as compared with females.

The average HDL (40-80 mg/dL) and LDL (70-180 mg/dL) cholesterol levels were
within normal ranges, with no difference between the two sexes.

Triglyceride and blood sugar levels were within normal range, although the average
values were high. Finally, total calorie consumption was higher for male than female
HCWs, but not significantly higher. It should be noted that only 24% (n = 4) of the male
HCWs and 29% (n = 6) of the female HCWs were engaged in sports.

Follow-up was performed after six (T6) and twelve months (T12). Table 2 shows
the results observed at TO, T6 (after 6 months) and T12 (after 12 months), broken down
by gender.

The average SBP and DBP values decreased during the time period, i.e., SBP signifi-
cantly in males from TO to T12 and DBP significantly in females from TO to T12.

Weight was recorded, detectable as a substantial, but not significant, reduction in
waist size, from TO to T12 for both male and female HCWs, as was the WHR index.

At the same time, the average BMI of both male and female HCWs was significantly
reduced from TO to T12.

Regarding metabolic variables, the intervention led to a significant reduction in total
cholesterol for both male and female HCWs from TO to T12. The HDL levels increased,
while the LDL levels decreased, but were not statistically significant.

The triglyceride levels gradually decreased, but not significantly.

The average blood glucose values decreased from TO to T12 and were statistically
significant for females as compared with male HCWs.

Finally, as far as sport activity was concerned, everyone embarked on a sporting activ-
ity, changing their lifestyle. The levels of physical activity, measured in energy consumption,
progressively increased and was statistically significantly for female as compared with
male HCWs.

Adherence to the Mediterranean diet, evaluated at TO and T12, significantly (p = 0.001)
increased for both in male and female HCWs (4.6 & 2.3 vs. 7.7 £ 1.7 and 4.8 &+ 1.9 vs.
7.9 £ 1.9, for males and females, respectively) (Table 3).

Table 3. Results of adherence to the Mediterranean diet, work ability index (WAI), and body image dissatisfaction (BID), at

T0, T6, and T12.

TO0 Males T12 Males p -Value TO Females T12 Females p -Value
Adherence to diet 46+23 77+£17 0.001 * 48+19 79+£19 0.001 *
WALI index 283 +£75 382+79 0.001 * 27.1£75 37.7+£6.3 0.001 *
BID > 1 17 (100%) 5 (%) ns. 21 (100%) 8 (%) n.s.
BID <1 0 0 n.s. 0 0 n.s.
BID =0 0 12 (71%) ns. 0 13 (62%) n.s.

* Statistically significant difference.

The average results of the WAI showed a significant shift from low work performance
at TO to good work performance at T12, for both male and female HCWs.

The analysis of self and body dimensions enabled us to observe at TO the “desire to
be thinner”, in the entirety (100%) of the sample. Other motivations which urged workers
to participate were reduce cholesterol levels (15 HCWs or 39%) and to be more athletic (8
HCWs or 21%).
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At T12,71% (n = 12) of male HCWs and 62% (n = 13) of female HCWs were “satisfied
with their bodies”, while the rest remained in need of losing more weight although no
adverse physical results were observed.

4. Discussion

The cohort examined was recruited as part of the mandatory health surveillance,
pursuant to LD 81/08 which all Italian workers must comply with. In fact, all Italian
health care workers who are exposed to biological as well as shift work health risks, must
undergoing annual, mandatory check-ups in order to obtain work suitability. The HCWs
who met the eligibility characteristics were 10% (n = 43) of the entire population studied (n
=447). These data is in line with that of the Region of Sicily on obesity (www.epicentro.iss.it
(accessed on 30 January 2021)).

In this study, only 3% of the sample did not continue the follow-up. This was extremely
encouraging and testifies to the effectiveness of the proposed multidisciplinary approach
as compared with other studies where dropout rates have been over 20% [37,38]. The drop-
out rates observed were similar to those of Christensen et al. [39]. A possible explanation
for our results may be the small size of the hospital where the study was implemented;
the hospital, in this study, has 1500 workers, including administrative staff, who operate
within a single Hospital Praesidium, in well-connected pavilions with high standards
in internal communications among the various operating units. This probably helped
with communications to the HCWs and with the possibility of setting appointments and
work commitments.

The health promotion intervention provided to the HCWs was characterized by
working on diets and physical activity evaluation with the outcomes including work
performance and perception of one’s own image.

As noted in previous studies, the combined interventions seem to lead to better results
than individual interventions [37,40-42].

The results of this study are promising, especially the effects recorded on participants’
weight reduction and improvement of their lipid profile, blood pressure, work performance,
and self-image perception. There was a considerable increase in the level of physical activity
and Kilocalories burned during exercise at T12 as compared with at TO. Among all the
HCWs, dietary habits together with the individualized dietary program designed for each
worker were associated with a significant reduction in BMI at T12 and, in statistically
insignificant ways, with reductions in waist size and the WHR index at T12 as compared
with at TO. This result is in line with other studies where an improvement in metabolic
variables with respect to waist circumference was highlighted [37,43].

Blood monitoring of the lipid profile showed a significant reduction in total cholesterol,
LDL cholesterol, and triglycerides at T12 as compared with at TO.

The HDL cholesterol levels remained virtually unchanged. In other studies, reductions
in HDL levels were observed along with total and LDL cholesterol [37].

Average blood pressure at T12 also improved progressively as compared with at T0,
moving from defined prehypertension values to significantly lower values for SBP in males
and DBP in females. Similar results were found by Scapellato et al. [37] who followed a
cohort of HCWs, also with a combined action including diet and physical activity.

This study, with the intent of being a pilot study, is innovative in that it introduces the
evaluation of work performance. The results show that work performance scores (WAI) at
T12 significantly improved as compared with TO.

Metabolic variables such as lipid profile (total and LDL cholesterol and triglycerides),
SBP, DBP, BMI, WHR index, and waist circumference showed an overall improvement in
both sexes.

These results have been wholly or partly achieved in similar studies [37,39]. The WHR
index is a predictive cardiovascular risk factor. In our study, the WHR index was reduced,
although not statistically significantly, for all HCWs. Other studies have reported statisti-
cally significant changes in the WHR index following intervention [39]. This difference is


www.epicentro.iss.it

J. Clin. Med. 2021, 10, 1512

10 of 14

explained by the fact that the initial circumference of the sample studied by Christensen
et al. [39] was much larger than our sample.

A study conducted by Mecca et al. [44] showed that a reduction in waist circumference
seemed to be due almost exclusively to the diet adopted and, in particular, to the increased
intake of fruit, vegetables, and fiber.

Exercise significantly improved both in terms of Kcals consumed and in the number
of males and females participating in sports.

Some studies have hypothesized a role of physical activity performed during work
activity in calorie consumption and weight loss [37]. However, most studies have shown
that the biological effects of different types of physical exercise on weight and cardiovascu-
lar risk, sport being compared to work activity, differed [45,46]. Indeed, it has been shown
that an increased amount of physical activity at work is not associated with a reduction
in BMI or cardiovascular risk. Work involving higher levels of physical exertion may also
have a negative effect, due to the fact that people are less inclined to exercise in their free
time [47-49].

Increased physical demand in the workplace can also increase the sense of hunger,
inducing a higher caloric intake, resulting in weight gain rather than weight loss [46].

Regarding metabolic factors, the health promotion intervention led to reductions in
total and LDL levels, triglyceride levels, as well as SBP and DBP. These results are in line
with the findings of Pattyn et al. [50] and Blackford et al. [51].

The reduction in triglycerides, as reported by Ahmed et al. [52] and Blackford et al. [46],
also seems to be linked to a moderate increase in physical activity. In our study, we found
a concomitant improvement in physical activity and triglyceride levels in both males
and females.

A meta-analysis by [53] confirmed the influence of (aerobic) exercise on triglyceride
levels, particularly on overweight/obese adults.

Blood glucose levels at T12 improved considerably, for both males and females, but in
a statistically non-significant way. As in our study, Groeneveld et al. [33] also reported an
improvement in blood glucose levels after similar interventions.

Finally, this study also assessed the effect that weight reduction had on each participant’s
perception of their body. The results showed that over 60% of all HCWs were satisfied with
their bodies. Similar results were found in a study conducted by Radwan et al. [54], who found
a close correlation between BMI and BID scores.

In Italy, a research group coordinated by Agodi showed poor adherence to the Mediter-
ranean Diet especially in women of childbearing age [55-59].

The strengths of this study were the combined approach with sports and diet and
multidisciplinary activities, through the involvement of trained technical staff, exploiting
the skills of several disciplines (dietetics, occupational medicine, public hygiene, sport
medicine, etc.) for achieving a common goal. Additional strengths included the high
adherence, by all HCWs to the Mediterranean diet and sport activities and the very low
dropout rate (about 3%); notably, less than 10% of the total study population was examined.

The main weaknesses of the study included the small sample size, the limited follow-
up of only 12 months, and the lack of a control group.

5. Conclusions

The objective of improving health and well-being in the workplace may be achieved
through the joint efforts of employers, workers, and prevention professionals, including
occupational physicians. This pilot study reports the preliminary results of a WAI campaign
which, through the improvement of workers’ eating habits, has led to better metabolic
parameters, BMI, work ability, and body perception by each participating subject. Therefore,
this study confirms that the working environment is a place where it is possible to develop
“health promotion” programs. [60-62]. The lifestyles, understood as sports and eating
habits, of the HCWs participating in this study improved statistically from TO to T12.
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Combined diet and sport activity led to significant lifestyle changes and improved body
perception and ability to work.

The positive outcomes of this study should encourage occupational doctors to also
promote HCWs' health, while also preventing specific risks that HCWs are exposed to all
the time.

This project highlighted the importance of using a multidisciplinary approach in
health promotion programs and the role that occupational medicine and hospital hygiene
services can play for improving HCWSs’ health. This program could also encourage other
companies to propose similar interventions for improving the lifestyles of their employees.
Indeed, in order to assess the effects of the proposed intervention, the study should be
proposed to a wider range of stakeholders and the follow-up period should be extended to
include medium-term effects.

Author Contributions: Conceptualization, V.R. and C.L.; methodology, C.L. and M.B. (Massimo
Bracci); software, E.C., and FM.; validation, A.A., C.L., and E.V,; formal analysis, M.B. (Martina
Barchitta); investigation, S.M. and E.V.; resources, M.B. (Massimo Bracci), EM., and E.C.; data
curation, C.L. and E.V.; writing—original draft preparation, V.R. and S.M.; writing—review and
editing, A.A. and V.R,; visualization, D.C. and E.C.; supervision, V.R. and D.C.; project administration,
A.A. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.
Institutional Review Board Statement: Not applicable.
Informed Consent Statement: Not applicable.

Data Availability Statement: The datasets used and/or analyzed during the current study are
available from the corresponding author on reasonable request.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Backholer, K.; Sacks, G.; Cameron, A.J. Food and beverage price promotions: An untapped policy target for improving population
diets and health. Curr. Nutr. Rep. 2019, 8, 250-255. [CrossRef]

2. Lin, Y.-H,; Chu, L.-L. The health promotion lifestyle of metabolic syndrome individuals with a diet and exercise programme.
Int. J. Nurs. Pract. 2014, 20, 142-148. [CrossRef] [PubMed]

3.  Spence, A.C.; Campbell, K.J.; Crawford, D.A.; McNaughton, S.A.; Hesketh, K.D. Mediators of improved child diet quality
following a health promotion intervention: The melbourne INFANT program. Int. |. Behav. Nutr. Phys. Act. 2014, 11, 137.
[CrossRef]

4. Samara, A.; Andersen, PT.; Aro, A R. Health promotion and obesity in the arab gulf states: Challenges and good practices. J. Obes.
2019, 2019, 1-6. [CrossRef] [PubMed]

5. Perry, L.; Nicholls, R.; Duffield, C.; Gallagher, R. Building expert agreement on the importance and feasibility of workplace health
promotion interventions for nurses and midwives: A modified delphi consultation. ]. Adv. Nurs. 2017, 73, 2587-2599. [CrossRef]
[PubMed]

6. Mah, C.L.; Luongo, G.; Hasdell, R.; Taylor, N.G.A.; Lo, B.K. A systematic review of the effect of retail food environment
interventions on diet and health with a focus on the enabling role of public policies. Curr. Nutr. Rep. 2019, 8, 411-428. [CrossRef]

7. Muto, G.; Yokoyama, K.; Endo, M. Solutions against declining birthrates confronting japan’s aging society by supporting female
workers in harmonizing work with their health and social issues: Fertility, chronic illness, and raising children. Nihon. Eiseigaku
Zasshi 2018, 73, 200-209. [CrossRef]

8. Zigmont, V.A.; Shoben, A.B.; Kaye, G.L.; Snow, RJ.; Clinton, S.K.; Harris, R.E.; Olivo-Marston, S.E. An evaluation of reach for a
work site implementation of the national diabetes prevention program focusing on diet and exercise. Am. J. Health Promot. 2018,
32,1417-1424. [CrossRef]

9.  Syed, L.U.B. Diet, physical activity, and emotional health: What works, what doesn’t, and why we need integrated solutions for
total worker health. BMC Public Health 2020, 20, 152. [CrossRef]

10. Stanulewicz, N.; Knox, E.; Narayanasamy, M.; Shivji, N.; Khunti, K.; Blake, H. Effectiveness of lifestyle health promotion
interventions for nurses: A systematic review. Int. J. Environ. Res. Public Health 2020, 17, 17. [CrossRef]

11.  Ni Mhurchu, C.; Aston, L.M.; Jebb, S.A. Effects of worksite health promotion interventions on employee diets: A systematic
review. BMC Public Health 2010, 10, 62. [CrossRef]

12.  Song, Z.; Baicker, K. Effect of a workplace wellness program on employee health and economic outcomes: A randomized clinical

trial. JAMA 2019, 321, 1491-1501. [CrossRef] [PubMed]


http://doi.org/10.1007/s13668-019-00287-z
http://doi.org/10.1111/ijn.12149
http://www.ncbi.nlm.nih.gov/pubmed/24713010
http://doi.org/10.1186/s12966-014-0137-5
http://doi.org/10.1155/2019/4756260
http://www.ncbi.nlm.nih.gov/pubmed/31281673
http://doi.org/10.1111/jan.13345
http://www.ncbi.nlm.nih.gov/pubmed/28543269
http://doi.org/10.1007/s13668-019-00295-z
http://doi.org/10.1265/jjh.73.200
http://doi.org/10.1177/0890117117733348
http://doi.org/10.1186/s12889-020-8288-6
http://doi.org/10.3390/ijerph17010017
http://doi.org/10.1186/1471-2458-10-62
http://doi.org/10.1001/jama.2019.3307
http://www.ncbi.nlm.nih.gov/pubmed/30990549

J. Clin. Med. 2021, 10, 1512 12 of 14

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Sharman, M.].; Jose, K.A.; Venn, A.].; Banks, S.; Ayton, J.; Cleland, V]. I love having a healthy lifestyle A qualitative study
investigating body mass index trajectories from childhood to mid-adulthood. BMC Obes. 2019, 6, 16. [CrossRef]

Bracci, M.; Zabaleta, M.E.; Tartaglione, M.E,; Ledda, C.; Rapisarda, V.; Santarelli, L. Exosomal miR-92a concentration in the serum
of shift workers. Appl. Sci. 2020, 10, 430. [CrossRef]

Lafranconi, A.; Ray, S.; Grosso, G. Editorial: Public health nutrition: Assessing evidence to determine policy and practice. Front.
Public Health 2019, 7, 21. [CrossRef]

Reddy, P.; Lent-Schochet, D.; Ramakrishnan, N.; McLaughlin, M.; Jialal, I. Metabolic syndrome is an inflammatory disorder: A
conspiracy between adipose tissue and phagocytes. Clin. Chim. Acta 2019, 496, 35—44. [CrossRef] [PubMed]

O’Malley, P.G.; Kowalczyk, C.; Bindeman, J.; Taylor, A.J. The impact of cardiovascular risk factor case management on the
metabolic syndrome in a primary prevention population: Results from a randomized controlled trial. ]. Cardiometab. Syndr. 2006,
1, 6-12. [CrossRef]

Hricik, D.E. Metabolic syndrome in kidney transplantation: Management of risk factors. Clin. J. Am. Soc. Nephrol. 2011, 6,
1781-1785. [CrossRef] [PubMed]

Cassells, H.B.; Haffner, S.M. The metabolic syndrome: Risk factors and management. |. Cardiovasc. Nurs. 2006, 21, 306-313.
[CrossRef]

Ledda, C.; Loreto, C.; Rapisarda, V. Telomere length as a biomarker of biological aging in shiftworkers. Appl. Sci. 2020, 10, 2764.
[CrossRef]

Bracci, M.; Copertaro, A.; Ciarapica, V.; Barbaresi, M.; Esposito, S.; Albanesi, A.; Valentino, M.; Ledda, C.; Rapisarda, V.; Santarelli,
L. Nocturnin gene diurnal variation in healthy volunteers and expression levels in shift workers. BioMed Res. Int. 2019, 2019,
7582734. [CrossRef] [PubMed]

Ramaci, T.; Rapisarda, V.; Bellini, D.; Mucci, N.; De Giorgio, A.; Barattucci, M. Mindfulness as a Protective Factor for Dissatisfaction
in HCWs: The Moderating Role of Mindful Attention between Climate Stress and Job Satisfaction. Int. . Environ. Res. Public
Health 2020, 17, 3818. [CrossRef] [PubMed]

Costantino, C.; Ledda, C.; Genovese, C.; Contrino, E.; Vitale, E.; Maida, C.M.; Squeri, R.; Vitale, E; Rapisarda, V. Inmunization
Status against Measles of Health-Care Workers Operating at Three Sicilian University Hospitals: An Observational Study. Vaccines
2019, 7, 175. [CrossRef]

Rapisarda, V.; Loreto, C.; Vitale, E.; Matera, S.; Ragusa, R.; Coco, G.; Rapisarda, L.; Ledda, C. Incidence of sharp and needle-stick
injuries and mucocutaneous blood exposure among healthcare workers. Future Microbiol. 2019, 14, 27-31. [CrossRef]
Rapisarda, V.; Nunnari, G.; Senia, P; Vella, F.; Vitale, E.; Murabito, P.; Salerno, M.; Ledda, C. Hepatitis B vaccination coverage
among medical residents from Catania University Hospital, Italy. Future Microbiol. 2019, 14, 41-44. [CrossRef]

Garozzo, A.; Falzone, L.; Rapisarda, V.; Marconi, A.; Cina, D.; Fenga, C.; Spandidos, D.A.; Libra, M. The risk of HCV infection
among health-care workers and its association with extrahepatic manifestations (Review). Mol. Med. Rep. 2017, 15, 3336-3339.
[CrossRef]

Chukwura, C.L.; Santo, T.].; Waters, C.N.; Andrews, A. “Nutrition is out of our control”: Soldiers’ perceptions of their local food
environment. Public Health Nutr. 2019, 22, 2766-2776. [CrossRef]

Lindo, J.L.M.; Lagrenade, ].; Eldemire-Shearer, D. The health of office-based workers in kingston, jamaica. Work Health Saf. 2017,
65, 74-82. [CrossRef]

National Cancer Institute. Compendium of Physical Activities. Available online: https://sites/compendiumofphysicalactivities/
Activity-Categories (accessed on 25 December 2019).

International Physical Activity Questionnaire (IPAQ). Guidelines for Data Processing and Analysis of the Short form 2004.
Available online: http:/ /www.institutferran.org/documentos/scoring_short_ipaq_april04.pdf (accessed on 30 November 2020).
National Health and Nutrition Examination Survey (NHANES). Anthropometry Procedures Manual. Available online: https:
//www.cdc.gov/nchs/data/nhanes/nhanes_07_08/manual_an.pdf (accessed on 27 October 2020).

Martinez-Gonzalez, M. A.; Garcia-Arellano, A.; Toledo, E.; Salas-Salvad¢, J.; Buil-Cosiales, P.; Corella, D.; Covas, M.1.; Schroder,
H.; Ards, F; Gomez-Gracia, E.; et al. A 14-item mediterranean diet assessment tool and obesity indexes among high-risk subjects:
The PREDIMED trial. PLoS ONE 2012, 7, e43134. [CrossRef]

Gamperiene, M.; Nygard, ].F,; Sandanger, I.; Lau, B.; Bruusgaard, D. Self-reported work ability of norwegian women in relation to
physical and mental health, and to the work environment. J. Occup. Med. Toxicol. 2008, 3, 8. [CrossRef] [PubMed]

Tuomi, K.; lmarinen, J.; Jahkola, A.; Katajarinne, L.; Tulkki, A. Work Ability Index, 2nd ed.; Institute of Occupational Health:
Helsinki, Finland, 2006.

Stunkard, A.J.; Serensen, T.; Schulsinger, F. Use of the danish adoption register for the study of obesity and thinness. Res. Publ.
Assoc. Res. Nerv. Ment. Dis. 1983, 60, 115-120.

Talati, Z.; Pettigrew, S.; Moore, S.; Pratt, 1.S. Adults and children prefer a plate food guide relative to a pyramid. Asia Pac. |. Clin.
Nutr. 2017, 26, 169-174. [PubMed ]

Scapellato, M.L.; Comiati, V.; Buja, A.; Buttignol, G.; Valentini, R.; Burati, V.; La Serra, L.; Macca, I.; Mason, P.; Scopa, P; et al.
Combined before-and-after workplace intervention to promote healthy lifestyles in healthcare workers (STI-VI study): Short-term
assessment. Int. . Environ. Res. Public Health 2018, 15, 2053. [CrossRef] [PubMed]


http://doi.org/10.1186/s40608-019-0239-3
http://doi.org/10.3390/app10020430
http://doi.org/10.3389/fpubh.2019.00021
http://doi.org/10.1016/j.cca.2019.06.019
http://www.ncbi.nlm.nih.gov/pubmed/31229566
http://doi.org/10.1111/j.0197-3118.2006.0.x
http://doi.org/10.2215/CJN.01200211
http://www.ncbi.nlm.nih.gov/pubmed/21734094
http://doi.org/10.1097/00005082-200607000-00012
http://doi.org/10.3390/app10082764
http://doi.org/10.1155/2019/7582734
http://www.ncbi.nlm.nih.gov/pubmed/31467910
http://doi.org/10.3390/ijerph17113818
http://www.ncbi.nlm.nih.gov/pubmed/32481543
http://doi.org/10.3390/vaccines7040175
http://doi.org/10.2217/fmb-2018-0239
http://doi.org/10.2217/fmb-2018-0240
http://doi.org/10.3892/mmr.2017.6378
http://doi.org/10.1017/S1368980019001381
http://doi.org/10.1177/2165079916667735
https://sites/compendiumofphysicalactivities/Activity-Categories
https://sites/compendiumofphysicalactivities/Activity-Categories
http://www.institutferran.org/documentos/scoring_short_ipaq_april04.pdf
https://www.cdc.gov/nchs/data/nhanes/nhanes_07_08/manual_an.pdf
https://www.cdc.gov/nchs/data/nhanes/nhanes_07_08/manual_an.pdf
http://doi.org/10.1371/journal.pone.0043134
http://doi.org/10.1186/1745-6673-3-8
http://www.ncbi.nlm.nih.gov/pubmed/18430207
http://www.ncbi.nlm.nih.gov/pubmed/28049277
http://doi.org/10.3390/ijerph15092053
http://www.ncbi.nlm.nih.gov/pubmed/30235849

J. Clin. Med. 2021, 10, 1512 13 of 14

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

Groeneveld, LE,; Proper, K.I; van der Beek, A.].; van Mechelen, W. Sustained body weight reduction by an individual-based
lifestyle intervention for workers in the construction industry at risk for cardiovascular disease: Results of a randomized
controlled trial. Prev. Med. 2010, 51, 240-246. [CrossRef]

Christensen, ].R.; Faber, A.; Ekner, D.; Overgaard, K.; Holtermann, A.; Segaard, K. Diet, physical exercise and cognitive behavioral
training as a combined workplace based intervention to reduce body weight and increase physical ability in health care workers
A randomized controlled trial. BMC Public Health 2011, 11, 671. [CrossRef]

Barroso, M.; Zomernio, M.D.; Diaz, J.L.; Pérez-Fernandez, S.; Marti-Lluch, R.; Cordén, E.; Ramos, R.; Cabezas, C.; Salvador, G.;
Castell, C.; et al. Control of cardiovascular risk factors with tailored recommendations: A randomized controlled trial. Prev. Med.
2020, 141, 106302. [CrossRef]

Peng, Y.; Wang, Z. Do the 2017 blood pressure cut-offs improve 10-year cardiovascular disease mortality risk prediction? Nutr.
Metab. Cardiovasc. Dis. 2020, 30, 2008-2016. [CrossRef] [PubMed]

Fox, K; Gans, K.; McCurdy, K.; Risica, PM.; Jennings, E.; Gorin, A.; Papandonatos, G.D.; Tovar, A. Rationale, design and study
protocol of the ‘Strong families start at home’ feasibility trial to improve the diet quality of low-income, ethnically diverse
children by helping parents improve their feeding and food preparation practices. Contemp. Clin. Trials. Comm. 2020, 19, 100583.
[CrossRef] [PubMed]

Lee, WW.M,; Choi, K.C.; Yum, RW.Y,; Yu, D.S.E; Chair, S.Y. Effectiveness of motivational interviewing on lifestyle modification
and health outcomes of clients at risk or diagnosed with cardiovascular diseases: A systematic review. Int. J. Nurs. Stud. 2016, 53,
331-341. [CrossRef] [PubMed]

Mecca, M.S.; Moreto, F; Burini, EH.P.; Dalanesi, R.C.; McLellan, K.C.P,; Burini, R.C. Ten-week lifestyle changing program reduces
several indicators for metabolic syndrome in overweight adults. Diabetol. Metab. Syndr. 2012, 4, 1. [CrossRef]

Koenig, W.; Sund, M.; During, A.; Ernst, E. Leisure-time physical activity but not work-related physical activity is associated with
decreased plasma viscosity: Results from a large population sample. Circulation 1997, 95, 335-341. [CrossRef] [PubMed]
Gutiérrez-Fisac, J.L.; Guallar-Castillon, P.; Diez-Gafian, L.; Lopez Garcia, E.; Banegas Banegas, J.R.; Rodriguez Artalejo, F.
Work-related physical activity is not associated with body mass index and obesity. Obes. Res. 2002, 10, 270-276. [CrossRef]
[PubMed]

Kouvonen, A.; Kivimdki, M.; Elovainio, M.; Virtanen, M.; Linna, A.; Vahtera, J. Job strain and leisure-time physical activity in
female and male public sector employees. Prev. Med. 2005, 41, 532-539. [CrossRef] [PubMed]

Lallukka, T.; Sarlio-Lahteenkorva, S.; Kaila-Kangas, L.; Pitkdniemi, J.; Luukkonen, R.; Leino-Arjas, P. Working conditions and
weight gain: A 28-year follow-up study of industrial employees. Eur. ]. Epidemiol. 2008, 23, 303-310. [CrossRef] [PubMed]

Han, K.; Trinkoff, A.M.; Geiger-Brown, J. Factors associated with work-related fatigue and recovery in hospital nurses working
12-h shifts. Work 2014, 62, 409—414. [CrossRef] [PubMed]

Pattyn, N.; Cornelissen, V.A.; Toghi Eshghi, S.R.; Vanhees, L. The effect of exercise on the cardiovascular risk factors constituting
the metabolic syndrome. Sports Med. 2013, 43, 121-133. [CrossRef]

Blackford, K.; Jancey, J.; Lee, A.H.; James, A.P; Waddell, T.; Howat, P. Home-based lifestyle intervention for rural adults improves
metabolic syndrome parameters and cardiovascular risk factors: A randomised controlled trial. Prev. Med. 2016, 89, 15-22.
[CrossRef]

Ahmad, T.; Chasman, D.L; Buring, ].E.; Lee, I.-; Ridker, PM.; Everett, B.M. Physical activity modifies the effect of LPL, LIPC, and
CETP polymorphisms on HDL-C levels and the risk of myocardial infarction in women of european ancestry. Circ. Cardiovasc.
Genet. 2011, 4, 74-80. [CrossRef]

Kelley, G.A.; Kelley, K.S.; Vu Tran, Z. Aerobic exercise, lipids and lipoproteins in overweight and obese adults: A meta-analysis of
randomized controlled trials. Int. . Obes. 2005, 29, 881-893. [CrossRef]

Radwan, H.; Hasan, H.A,; Ismat, H.; Hakim, H.; Khalid, H.; Al-Fityani, L.; Mohammed, R.; Ayman, A. Body mass index
perception, body image dissatisfaction and their relations with weight-related behaviors among university students. Int. J.
Environ. Res. Public Health 2019, 16, 1541. [CrossRef]

Agodi, A.; Barchitta, M.; Quattrocchi, A.; Maugeri, A.; Canto, C.; Marchese, A.E.; Vinciguerra, M. Low fruit consumption and
folate deficiency are associated with LINE-1 hypomethylation in women of a cancer-free population. Genes Nutr. 2015, 10, 1-10.
[CrossRef] [PubMed]

Agodi, A.; Barchitta, M.; Valenti, G.; Quattrocchi, A.; Marchese, A.E.; Oliveri Conti, G.; Fallico, R.; Sciacca, S.; Ferrante, M. Dietary
folate intake and blood biomarkers reveal high-risk groups in a mediterranean population of healthy women of childbearing
potential. Ann. Nutr. Metab. 2013, 63, 179-185. [CrossRef] [PubMed]

Barchitta, M.; Quattrocchi, A.; Maugeri, A.; Barone, G.; Mazzoleni, P; Catalfo, A.; Guidi, G.D.; lemmolo, M.; Crimi, N.; Agodi,
A. Integrated approach of nutritional and molecular epidemiology, mineralogical and chemical pollutant characterisation: The
protocol of a cross-sectional study in women. BM] Open 2017, 7, e014756. [CrossRef] [PubMed]

Barchitta, M.; Quattrocchi, A.; Adornetto, V.; Marchese, A.E.; Agodi, A. Tumor necrosis factor-alpha -308 G>A polymorphism,
adherence to mediterranean diet, and risk of overweight/obesity in young women. BioMed. Res. Int. 2014, 2014. [CrossRef]
Maugeri, A.; Barchitta, M.; Fiore, V.; Rosta, G.; Favara, G.; La Mastra, C.; La Rosa, M.C.; San Lio, RM.; Agodi, A. Determinants of
adherence to the mediterranean diet: Findings from a cross-sectional study in women from southern Italy. Int. . Environ. Res.
Public Health 2019, 16, 2963. [CrossRef]


http://doi.org/10.1016/j.ypmed.2010.07.021
http://doi.org/10.1186/1471-2458-11-671
http://doi.org/10.1016/j.ypmed.2020.106302
http://doi.org/10.1016/j.numecd.2020.06.017
http://www.ncbi.nlm.nih.gov/pubmed/32723581
http://doi.org/10.1016/j.conctc.2020.100583
http://www.ncbi.nlm.nih.gov/pubmed/32637721
http://doi.org/10.1016/j.ijnurstu.2015.09.010
http://www.ncbi.nlm.nih.gov/pubmed/26493130
http://doi.org/10.1186/1758-5996-4-1
http://doi.org/10.1161/01.CIR.95.2.335
http://www.ncbi.nlm.nih.gov/pubmed/9008446
http://doi.org/10.1038/oby.2002.37
http://www.ncbi.nlm.nih.gov/pubmed/11943836
http://doi.org/10.1016/j.ypmed.2005.01.004
http://www.ncbi.nlm.nih.gov/pubmed/15917049
http://doi.org/10.1007/s10654-008-9233-7
http://www.ncbi.nlm.nih.gov/pubmed/18322807
http://doi.org/10.3928/21650799-20140826-01
http://www.ncbi.nlm.nih.gov/pubmed/25199168
http://doi.org/10.1007/s40279-012-0003-z
http://doi.org/10.1016/j.ypmed.2016.05.012
http://doi.org/10.1161/CIRCGENETICS.110.957290
http://doi.org/10.1038/sj.ijo.0802959
http://doi.org/10.3390/ijerph16091541
http://doi.org/10.1007/s12263-015-0480-4
http://www.ncbi.nlm.nih.gov/pubmed/26183162
http://doi.org/10.1159/000346962
http://www.ncbi.nlm.nih.gov/pubmed/24051386
http://doi.org/10.1136/bmjopen-2016-014756
http://www.ncbi.nlm.nih.gov/pubmed/28377395
http://doi.org/10.1155/2014/742620
http://doi.org/10.3390/ijerph16162963

J. Clin. Med. 2021, 10, 1512 14 of 14

60. Ledda, C.; Cina, D.; Matera, S.; Mucci, N.; Bracci, M.; Rapisarda, V. High HOMA-IR index in healthcare shift workers. Medicina
2019, 55, 186. [CrossRef]

61. Ramaci, T.; Pellerone, M.; Ledda, C.; Rapisarda, V. Health promotion, psychological distress, and disease prevention in the
workplace: A cross-sectional study of italian adults. Risk Manag. Healthc. Policy 2017, 10, 167-175. [CrossRef]

62. Fiore, M.; Ledda, C.; Rapisarda, V.; Sentina, E.; Mauceri, C.; DAgati, P; Conti, G.O.; Serra-Majem, L.; Ferrante, M. Medical school
fails to improve mediterranean diet adherence among medical students. Eur. J. Public Health 2015, 25, 1019-1023. [CrossRef]


http://doi.org/10.3390/medicina55050186
http://doi.org/10.2147/RMHP.S139756
http://doi.org/10.1093/eurpub/ckv127

	Introduction 
	Materials and Methods 
	Population 
	Clinical Parameters 
	Investigation Timetable 
	Statistical Analysis 

	Results 
	Discussion 
	Conclusions 
	References

