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Abstract. - OBJECTIVE: Obesity is a multi-
factorial disease that is one of the major public
health problems. It is the result of the interaction
between behavioral, social and endocrine-meta-
bolic components. Already in the 80s, it was high-
lighted by the World Health Organization (WHO)
that the workplace is an ideal setting for introduc-
ing health promotion programs. The aim of the
present study was to implement a health promo-
tion program among healthcare workers (HCWs)
operating in an Emergency Hospital in Southern
Italy, combining diet, sports activity and motiva-
tional support over a 24-month period.
PATIENTS AND METHODS: Participants
were HCWs operating in an Emergency Hospital
in Southern Italy. The inclusion criteria were as
follows: overweight or obesity, i.e., body mass
index (BMI) >25 kg/m?, or waist circumference
>102 cm (males), >88 cm (females); dyslipidemia
without pharmacological treatment, i.e., total
cholesterol >220 mg/dL, or high-density lipopro-
tein (HDL) cholesterol <35 mg/dL, or low-densi-
ty lipoprotein cholesterol (LDL) >130 mg/dL, or
triglycerides >200 mg/dL; fasting glucose lev-
els >120 mg/dl and/or reduced tolerance to glu-
cose or diabetes mellitus, without pharmacolog-
ical treatment was determined through HbA1c.
RESULTS: The analysis was conducted on
36 participants. Follow-up was performed after
twelve (T12) and twenty-four months (T24). The
average systolic blood pressure (SBP) and dia-
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stolic blood pressure (DBP) values decreased
during the time period. The average BMI of both
male and female HCWs was significantly re-
duced from TO to T12 and from TO to T24. The
triglyceride levels gradually decreased, but not
significantly, from TO to T24. The average blood
glucose values decreased from TO to T12 and
from T12 to T24. The number of subjects who
started to perform physical activity increased
significantly between TO and T12 and between
TO and T24.

CONCLUSIONS: The findings have led to a
significant change in HCWs’ lifestyles and body
perceptions, as well as their ability to work.

Key Words:
Diet, Sport activity, Motivational support, Health
care workers.

Introduction

As defined by the World Health Organization
(WHO), health promotion is the process of en-
abling people to increase control over their health
and improve it. The action goal is the behavior
of individuals, asking for the implementation of
a number of social and environmental interven-
tions'2. Many studies®* have shown that the work-
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place is the ideal setting for implementing health
promotion measures. The Work Health Promotion
(WHP) is a global project that has its roots in the
1986 “Ottawa Charter” where the WHO? high-
lighted the importance of “health promotion” also
in the workplace, and which is reflected in the de-
velopment of Total Worker Health (TWH). One of
the major WHP objectives is a correct diet, namely
the Mediterranean one, therefore, the fight against
obesity®. Obesity is a multifactorial disease that
is one of the major public health problems'”’. It is
represented by an imbalance between food intake
and energy expenditure, resulting in a diet that is
too rich in high-calorie and poorly nutrient foods,
together with a sedentary lifestyle'. It is the result
of the interaction between behavioral, social, and
endocrine-metabolic components®. Obesity and
overweight increase the risk of developing many
diseases like heart diseases, diabetes, sleep ap-
nea, hypertension, etc.®. Also in Italy, over the last
twenty years, obesity prevention and treatment
policies have been of paramount importance,
with a view to reducing the costs that the National
Health System supports to care and assist patients
with chronic diseases associated with obesity”. It-
aly’s national strategy in the 2020-2025 National
Prevention Plan (PNP) has developed in line with
the objectives of the action plans promoted by the
EU and the WHO’.

Recently, our working group observed good
health promotion results in a group of healthcare
workers (HCWs)®. This health multidisciplinary
promotion intervention combining diet, sports
activity, and motivational support, has led to a
significant change in HCWs’ lifestyles and body
perceptions, as well as their ability to work. How-
ever, one of the limits of the previous study® was
the short period of the intervention and observa-
tion which lasted only 12 months. The present
study extended the period of intervention and ob-
servation to 24 months, in order to observe the
long-term effectiveness of the measures taken and
then evaluate the persistence or improvement of
the parameters.

Patients and Methods

Recruitment

The participants were HCWs operating in an
Emergency Hospital in Southern Italy. Participa-
tion in the study took place on a voluntary basis
during the mandatory health surveillance activi-
ties, according to Italian 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 Ethi-
cal Committee as the activity is ruled by the Law
Decree (DL) 81/08 within the health promotion
actions®!’. Each participant gave informed writ-
ten consent. The inclusion criteria were as fol-
lows: overweight or obesity, i.e., body mass index
(BMI) >25 kg/m?, or waist circumference >102 cm
(males), >88 cm (females); dyslipidemia without
pharmacological treatment, i.e., total cholesterol
>220 mg/dL, or high-density lipoprotein choles-
terol (HDL) <35 mg/dL, or low-density lipoprotein
cholesterol (LDL) >130 mg/dL, or triglycerides
>200 mg/dL; fasting glucose levels >120 mg/dl
and/or reduced tolerance to glucose or diabetes
mellitus, without pharmacological treatment was
determined through HbAlc. 10 mL of peripheral
blood was drawn in the morning after a fasting
night to determine hematological parameters.

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

The following clinical parameters were mea-
sured: blood pressure, systolic and diastolic
blood pressures (mmHg), these 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. Waist
circumference was measured to the nearest cen-
timeter, using a flexible meter, at the end of ex-
halation, positioning the meter at the navel level.
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. Waist circumference was measured to
the nearest centimeter, using a flexible meter, at
the end of exhalation, positioning the meter at the
navel level and other anthropometric parameters
for a waist/hip ratio (WHR) index assessment?®.
The routine laboratory tests that were performed
included liver and kidney function, cholester-
ol levels, triglycerides, blood sugar, and a prot-
idogram. 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 HCWs
“wished to be thinner”; a BID score <I indicat-
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ed that the HCWs “wished to be fatter”; a BID
score of zero indicated that the HCWs were satis-
fied with their body. The level of physical activity
was classified as low, moderate, or high, based on
metabolic energy (MET). The work ability index
(WAI) was used to assess work ability at TO, T12
and T24. The WALI scores were calculated ac-
cording to the standard method provided by the
Finnish Institute of Occupational Health (FIOH).
The WAI is composed of the following factors: (1)
current working ability as compared to 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 working ability due
to disease(s) (1-6 points), (5) absences due to ill-
ness in the last 12 months (1-6 points), (6) per-
sonal forecast of working ability for the following
two years (1.4 and 7 points), and (7) psychological
conditions/resources (1-4 points). The total score
ranged from 7 to 49. The objective was to detect
any changes in working ability in relation to age,
gender, pathologies, and the intervention studied
(pre- and post-treatment WAI). The WAI was cal-
culated 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 ex-
cellent (score 44-49). HCWs with a WAI score low-
er than 36 were classified as having low working
ability, and HCWs with a WAI score higher than 37
were classified as having satisfactory working abil-
ity. Therefore, the WAI, with a view to prevention
and health promotion, is a screening tool that can
give an indication of a worker’s state of well-be-
ing within a work organization®. Further data were
collected using a standardized questionnaire aimed
at assessing the degree of adherence to the Medi-
terranean diet, as validated by Martinez-Gonzalez
et al''. The higher the score, the closer the respon-
dent’s eating habits were to the Mediterranean
model, i.e., poor adherence <5, average adherence
6-9, and good adherence >10. Subjects were tested
at time zero (TO), after 6 months (T6), 12 months
(T12) as described in the previous study, and after
24 months (T24), as reported®.

Statistical Analysis

The data were analyzed using SPSS 22.0 soft-
ware (SPSS-PC IBM Corp., Armonk, NY, USA).
Once the normality of the distribution had been
assessed, the quantitative variables were pro-
cessed using the average and the relative standard
deviation from the average, while the qualitative
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variables were assessed in terms of frequency.
As to the comparison between the two averages,
the Student’s #-test was used for paired data. To
compare several averages, the one-way variance
analysis (ANOVA) was used. The frequency com-
parison was performed with Fisher’s exact test.
Two-tailed tests were used, with a nominal signif-
icance level of p<0.05.

Results

The sample was observed for a period of two
years. 447 HCWs, who over five months (Janu-
ary-May 2019) underwent health surveillance
pursuant to Law Decree 81/08 were selected as
the study participants. 396 of the HCWs (88%)
were ruled out of the study because they met the
exclusion criteria; eight of the HCWs (2%) re-
fused to enter the study; other five HCWs (1%)
left the study in the period between TO and To6,
due to lack of time. The eight HCWs who did not
agree to participate in the study gave the follow-
ing reasons: four of them (50%) were already on a
low-calorie diet, three (37%) had no time, and one
(13%) wanted no lifestyle limitations. During the
study period, T12-T24, 2 (1%) HCWs (1 male and
1 female) left the study as they were transferred to
another workplace (Figure 1).

The study sample of 36 HCWs (100%) includ-
ed n=16 (44%) male HCWs. Male and female
groups were homogeneous, all of them worked
shifts on all three shifts (Tables I, II).

Therefore, 36 HCWs were included in the
study who met the inclusion criteria based on
the following parameters: 12 HCWs (33%) had a
BMI>25 kg/m?, 22 HCWs (61%) had a BMI>25
kg/m? and total cholesterol>220, and 3 HCWs
(8%) had a BMI>25 kg/m?, total cholesterol>220,
and increased fasting glucose. The mean values
of diastolic blood pressure (DBP) and systolic
blood pressure (SBP) were within normal ranges
(60>DBP<90 mmHg and 100<SBP<140 mmHg),
in both female and male HCWs. The average BMI
values fell within the overweight range (BMI 25-
29.9 kg/m?), for both sexes. The average values of
the waist-to-hip ratio (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 (120-220 mg/
dL) as compared to females. The average HDL
(40-80 mg/dL) and LDL (70-180 mg/dL) choles-
terol levels were within normal ranges, with no
difference between the sexes.
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HCWs observed between
January and May 2018 n.447

HCWs with inclusion criteria n.396 (88%)
HCWs who refused to participate in study n.8 (2%)

Y

HCWs recruited TO
n.43 (10%)

HCWs abandoned the study

n.5(1%)
HCWs atT6
n.38 (9%)
A
HCWsatT12
n.38 (9%)
HCWs abandoned the study
n.2 (1%)
HCWs at T24
n.36 (8%)

Triglyceride and blood sugar levels were with-
in normal range, although the average values were
high. Finally, total calorie consumption was higher
in male than female HCWs, but not significantly

Table I. Features of the sample at TO, divided by gender.

Figure 1. Flowchart of the sample studied.

higher. It should be noted that only 25% (n=4) of
the male HCWs and 30% (n=6) of the female ones
practiced sports activity. Follow-up was performed
after twelve (T12) and twenty-four months (T24).

Males (n=16) Females (n=20) p-value
Age (years) 48.147.1 48.948.1 n.s.
Cigarette Packages/year 5.1£10.6 4.7+9 n.s.
Medical doctors 3 (19%) 4 (20%) n.s.
Technicians 4 (25%) 3 (15%) n.s.
Nurses 9 (56%) 13 (65%) n.s.
Working seniority 13.4+4 14.1+4.7 n.s.
.. . clinical (n=6) n.s.
Area of involvement clinical (nzé) surgical (n=7) surgical (n=7) n.s.

services (n=3) -

services (n=5) n.s.

Significance was assessed through Student’s ¢-test and Fisher test.
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Table Il. Results observed at TO, T12 (after 12 months) and T24 (after 24 months), broken down by gender.

T, (n=36) T,, (n=36) T,, (n=36)
Males Females Gender Males Females Males Females Males Females Males Females Males Females
(n=16) (n=20) Diffe- (n=16) (n=20) TO vs. TO vs. (n=16) (n=20) T12 vs. T12 vs. TO vs. TO vs.
rences T12 T12 T24 T24 T24 T24
SBP (mmHg) 138.2+13.18 132.7+11.9 n.s. 128.1£12  126.2+10.8 <0.05* n.s. 127.9£11.9 126.4+9.7 n.s. n.s. <0.05* n.s.
DBP (mmHg) 88.34£7.1 86.1+6.2 n.s. 85.6+£6 82.6+4.7 n.s. <0.05* 85.2+6.5 82.445 n.s. n.s. n.s. <0.05*
Waist circum- 97.447.6 88.4+9.2 <0.05* 95+4.6 86.1+6.6 n.s. n.s. 94.8+4.2 85.1+5.2 n.s. n.s. n.s. n.s.
ference (cm)
BMI (kg/m?) 26.8+3.8 26.7+£5.2 n.s. 24.1+£3.6 24.1+2.9 <0.05* <0.05* 24+27 22.4+2.2 n.s. <0.05* <0.05* <0.05*
WHR index 0.97+0.11  0.92+0.09 n.s. 0.90+0.81 0.88+0.86 n.s. n.s. 0.89+1.01 0.87+1.2 n.s. n.s. n.s. n.s.
Total cholesterol  221.2+30.5 218.1+23.9 n.s. 203.1+20.1 204+194  <0.05* <0.05* 201.2+19.8 199.8+16.6 n.s. n.s. <0.05* <0.05*
(mg/dL)
HDL cholesterol 56.2+13.4  60.2+15.5 n.s 56.9+11.3 61.9+14.3 n.s n.s 57.1+10.1 62.9+14.4 n.s n.s n.s n.s
(mg/dL)
LDL cholesterol 147.6£21.1  146.7+23.1 n.s 140.1£20.1 140.6£20.5 n.s n.s 139.1+£22.6 135.8+25.2 n.s n.s n.s n.s
(mg/dL) .
Triglycerides 161.4+75.7  155.5+£66.6 n.s 148.8+77.5 148.2+57.1 n.s n.s. 148.2+£79.2  146.4+62.1 n.s n.s n.s n.s
(mg/dL)
Blood glucose 98.8+11.7  96.6+11.1 n.s 93.249.5 89.4+9.6 n.s <0.05* 92.4+10.4 89.1£5.4 n.s n.s n.s <0.05*
(mg/dL)
Physical activity 4 (25%) 6 (30%) n.s 16 (100%) 20 (100%) <0.05* <0.05* 16 (100%) 20 (100%) n.s n.s <0.05* <0.05*
(n. sub.)
Metabolic 486.7+322.1 299.7+104.3  <0.05*% 615.6+£345.1 417.9+230.3 n.s <0.05* 618.2+356.2  420.7+220.1 n.s n.s n.s <0.05*
Equivalent
(MET)

SBP, systolic blood pressure; DBP, diastolic blood pressure; WHR, waist/hip ratio; *Statistically significant difference between two groups.
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The average SBP and DBP values decreased
during the time period, i.e., SBP significantly in
males from TO to T12 and from TO0 to T24, and DBP
significantly in females from TO to T12 and from TO
to T24, while no significant difference was observed
between T12 and T24 regarding blood pressure val-
ues, in both groups. Waist circumference was sig-
nificantly different between males and females at TO,
but no significant reduction for males and females
during the study period (T12-T24) was observed.
The average BMI of both male and female HCWs
was significantly reduced from TO to T12 and from
TO to T24. A significant reduction was observed in
BMI values in females from T12 to T24. The HCWs
were not obese (BMI>30 kg/m?) but were mainly
overweight (BMI>25 kg/m?). No significant changes
were observed regarding the WHR index.

As regards metabolic variables, the interven-
tion led to a significant reduction in total choles-
terol for both male and female HCWs from TO to
T12 and from TO to T24. Also, between T12 and
T24, a reduction of this level was observed, though
not a significant one. From TO to T24, the HDL
levels increased, while the LDL levels decreased
progressively, but not statistically significantly.
The triglyceride levels gradually decreased, but not
significantly, from TO to T24. The average blood
glucose values decreased from TO to T12 and from
T12 to T24 and were statistically significant for fe-
males from TO to T12 and TO to T24.

Finally, as far as sports activity was concerned,
everyone took up a sporting activity, changing
their lifestyle. The number of subjects who started
to perform physical activity increased significantly
between TO and T12 and between T0 and T24, with
aresult of a 100% adherence to physical activity of
the study participants both in T12 and in T24. As
to metabolic equivalent (MET) levels, measured in
energy consumption, they turned out significantly
different between males and females at TO. Fur-
thermore, a statistically significant increase in fe-
males, compared to males, was observed from T0
to T12 and from TO to 24. No significant difference
was detected in the period from T12 to T24.

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

As reported in Table III, the adherence to the
Mediterranean diet, evaluated at TO and T12, sig-
nificantly (p=0.001) increased both in male and fe-
male HCWs. Furthermore, continuous adherence
to the Mediterranean diet was observed among
HCWs at T24. No significant difference was ob-
served between T12 and T24. The average results
of the WAI showed a significant shift from “low
work performance” at TO to “good work perfor-
mance” at T12 and T24. No significant difference
was observed between T12 and T24 (Table III).

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. At T12, 75% (n=12)
of males and 60% (n=12) of females were “satisfied
with their bodies”, while the rest remained in need
of losing more weight although no adverse physical
results were observed. At T24, 87.5% (n=14) of male
and 80% (n=16) of female workers were significant-
ly “satisfied with their bodies”, observing, therefore,
significantly higher values than at TO. From T12 to
T24, no significant difference was observed (data
not shown in Table III).

Discussion

Work represents a major aspect of life for peo-
ple and, with sleeping hours, takes up a significant
part of the day**!>!3, Like school in developmental
age, the workplace is a microcosm for adults, full
of aspects that can promote health or, vice versa,
damage it". This makes the workplace an ideal
setting for improving health and addressing many
of the key factors of the obesity epidemic'*'>,

Considering the aging population in many West-
ern countries, prolonging the working period has
become a pressing need; therefore, prevention of
chronic diseases is essential®. In the present study, we
proposed a health promotion program, with a partic-
ular focus on diet and physical well-being. The health
promotion intervention provided for the HCWs was
characterized by working on diets and physical ac-
tivity evaluation with the outcomes including work

T, T, T,, p-value T, T, T,, p-value
Males Males Males Females Females Females
Adherence to diet 4.3+2.6 7.8+2.1 7.8£1.8 0.001* 47+2.1 7.9+1.7 8.2+1.6 0.001*
WAI index 28.2+7.5 38.24+8.2  38.4+6.9 0.001* 26.7+7.1 37.8+6.1 38.2+6.3  0.001*

*Statistically significant difference between two groups.
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performance and perception of one’s own image.
A sample with eligibility characteristics were 10%
(n=43) of the entire population studied (n=447).
These data were in line with that of Southern Ita-
ly'. Out of 43 (100%), 38 (88%) participated in the
study until T12. Only, 36 (83%) participated in the
study from TO to T24 because two subjects (1 male
and 1 female) left the study after T12 as they were
transferred to another hospital. Although the values
of blood pressure at TO were within the normal range
for SBP (<140 mmHg) and DBP (<90 mmHg), a re-
duction in SBP levels for the males was still detected
between TO and T12 and between TO and T24 which
was statistically significant, though not significant
between T12 and T24. As to the female sample, a sig-
nificant reduction in DBP was observed between T0O
and T12 and between TO and T24. This is in line with
previous studies'™'® that show a reduction in blood
pressure values among subjects who play sports and
adopt a controlled diet, with respect to those who fol-
low a sedentary lifestyle.

Overall, all parameters relating to the lipid
profile decreased, except for the HLD cholesterol
parameter which increased. Of all, in particular,
a significant reduction in total cholesterol levels
was observed for T12 and T24 compared to TO.
This may be related to two reasons: the first is that
100% (n=20) of females and males (n=16) contin-
ued to carry out physical activity throughout the
study period. The second reason is related to a
full adherence to the Mediterranean of males and
females during the study period. As is known, the
Mediterranean diet intervention in overweight and
obese subjects reduce plasma cholesterol levels'.
Also, the average blood glucose values decreased
from TO to T12 and from TO to T24 significantly
for females as compared to male HCWs.

These data are very positive as both females
and males have continued to carry out physical
activity, despite the pandemic. Indeed, during the
pandemic period, outdoor activities were restricted
to a minimum?. During the first pandemic period,
gyms, swimming pools and places where to prac-
tice sports in Italy were closed'®?'. Although the ac-
tivity consulting was carried out only in the first 12
months of the study, its impact helped to maintain
high levels of motivation among study participants.
In fact, it was possible to observe that at 24 months,
100% of the participants kept on doing physical ac-
tivity. In consequence of diet and physical activity
customized for each worker, a significant reduction
in BMI at T12 and T24 was observed, whereas
there were no significant reductions in waist size
and WHR index at T12 and T24, as compared to
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TO. As to females, a significant reduction in BMI
level was also observed between T12 and T24. As
regards the WAI index, the results were significant-
ly better in time T12 and T24 than in TO.

Body image satisfaction (BID) parameters were
also significantly higher at T12 and T24 than at TO,
with the females more satisfied with their appear-
ance than males. This is an important parameter to
be taken into account, as it can be considered an
indicator of the effect of the dietary and physical
program. In fact, previous studies?>* have shown
lower BID levels in relation to increased BMI lev-
els. Strengths of the study are the long period of
observation and the low cost of the study. Weak-
nesses concern the small sample size and the BMI
of the participants. In particular, no obese subjects
were recruited for the study. Furthermore, it can-
not be excluded that during the pandemic period,
workers paid more attention to their diet, being
obliged by current regulations to stay at home.

Conclusions

The study conducted on a group of HCWs with
sedentary lifestyles over 24 months of observation
showed excellent results on most of the parameters
examined. The introduction of the Mediterranean
diet and regular physical activity brought BMI val-
ues within the normal range, in line with the objec-
tives of the Italian PNP 2020-25 and WHO program.
This highlights how a combined intervention of per-
sonalized diets, counselling and physical activity in-
centives have led to stable results over long periods
of observation. In conclusion, the workplace proved
to be an ideal setting for the adoption of health pro-
motion policies. Future studies on larger populations
and on different work sectors may help give strength
to this kind of programs.
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