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Abstract. Introduction: Diabetes affects 425 million people worldwide (range 20-79 years). Of these, be-
tween 87% and 91% are affected by type 2 diabetes mellitus (DM2), and 79% live in medium/low income
countries. Objectives: the main objective of the study was to observe, through the administration of specific
questionnaires, the relationship existing between metabolic clinical parameters, quality of life of patients with
DM2 and adherence to the MedDiet at first access to Diabetes Center in the period after the COVID-19
pandemic. The secondary objective was to observe the results obtained both qualitatively and quantitatively.
Materials and Methods: the study was a cross-sectional study. Two types of questionnaires were administered;
the first (Medi-Lite) that expresses with specific score the level of “Mediterraneanness” diet while the second
concerns the assessment of the SF-36 quality of life. Quantitative data such as biochemical and anthropomet-
ric parameters were collected and, through multiple regression, based on the method of least squares (OLS
Model) and through the Gretl open source software were analyzed. Results: fifty-two of the 90 patients at first
access to the recruiting center in the period considered, met the inclusion criteria and and written consent.
None of the estimated coeflicients was statistically significant except Diastolic Blood Pressure (DBP), with a
p-value < 0.0466. With an improvement in the level of “Mediterraneanness” there is a favorable relationship
regarding creatinine, High-Density Lipoprotein (HDL), DBP and glycemia. Conclusions: The necessary post-
COVID-19 territorial management cannot fail to take into consideration this new method of care which
puts the patient and the community to which they belong at the center of the complex process of assistance.
(www.actabiomedica.it)
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Introduction

Diabetes affects 425 million people worldwide
(range 20-79 years). Of these, between 87% and 91%
are affected by type 2 diabetes mellitus (DM2) and
79% live in medium/low income countries. With this
dizzying rate of growth, in 2045 the figure will in-
crease to 629 million individuals, with an overall cost

for health institutions of approximately 727 billion
US dollars (1). In Italy, in 2016 (ISTAT data), over
3 million and 200 thousand people were declared to be
affected by diabetes, a figure corresponding to approxi-
mately 5.3% of the entire population (16.5% among
the over-65’s). From a precise analysis of these data,
it can be observed that diabetics are obese and sed-
entary in 28.9% of cases among males and in 32.8%
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among women in the age group ranging from 45 to
64 years (2). Lifestyle Medicine (LM) is a modern sci-
entific discipline, with a multi-disciplinary approach,
which mainly deals with prevention, treatment and
research on the main chronic pathologies linked to
modifiable environmental factors such as incorrect
diet, physical inactivity, stress and excessive alcohol
and smoking from an early age (3-5). Adherence to
the Mediterranean Diet (MedDiet) can prevent the
onset of DM2 and improve the quality of life of those
affected (6). In this connection, numerous benefits
have been observed for people with DM2 who decide
to adhere to the MedDiet, including improvement
of general glycemic control and reduction of overall

mortality and cardiovascular diseases (CVC) (7,8).

Objectives

The main objective of the study was to observe,
through the administration of specific question-
naires, the relationship between metabolic clinical
parameters, quality of life of patients with DM2 and
adherence to the MedDiet at first access to the Asur
Marche — Area Vasta 4 Fermo Diabetes Center in the
post-COVID-19 pandemic period. The secondary ob-
jective was to observe both qualitatively and quantita-
tively the results obtained.

Materials and methods

The study was a cross-sectional study. All subjects
with the following inclusion criteria took part in the
observation:

- patients of the U.O.S.D Asur Marche - Area
Vasta 4 Fermo Diabetes Center;

- subjects at first access to the recruiting center;

- subjects who gave written consent subject to
specific information;

- adults of both sexes;

- subjects able to participate in the study inde-
pendently or with the support of specifically

trained personnel.

The study was carried out after the first wave
of the COVID-19 pandemic, specifically from June
2020 to August 2020. Two types of questionnaires
were administered and considered for convenience as
dependent variables. One (Medi-Lite) relates to the
patient’s adherence to the MedDiet (9) (Annex 1),
through a specific score, it expresses the level of
“Mediterraneanness” of the subject’s diet. The other,
in its validated version in Italian, concerns evalua-
tion of the SF-36 quality of life (10) (Annex 2), it
expresses the level of well-being of the patient (and,
taken altogether,) according to a specific score which
provides for a subdivision into eight specific domains
(physical activity, role limitations due to physi-
cal health, role limitations due to emotional state,
physical pain, perception of general health, vital-
ity, social activities, mental health). The assessment
can be carried out for single domain. Quantitative
data were collected such as biochemical parameters
[Fasting Glucose (FG), Glycosylated Hemoglobin
(HbA1c), Creatinine, Total Cholesterol (TC),
High-Density Lipoprotein (HDL), Low-Density
Lipoprotein (LDL), Systolic (Arterial) Blood Pres-
sure (SBP) and Diastolic (Arterial) Blood Pressure
(DBP)] and anthropometric ones [Body Mass Index
(BMI)]. Through multiple regression based on the
least squares method (OLS Model) applied using
based standard equation:

1
y=a+pfx +¢
i i i

Specific Econometrics for Regression Gretl open
source (11) software were analyzed, the relationship
and the possible trend of the functional link between
the quality of life and degree of adherence to the Med-
Diet of the subjects taking part in the study and their
respective blood and anthropometric parameters were
evaluated. The study was carried out according to the
ethical principles of the Declaration of Helsinki and
consent was obtained in written form from all the par-
ticipants after they received the necessary information
on the objectives of the observation. The analysis of the
results was carried out in such a way that, according to
the reference legislation, the privacy of all patients was
guaranteed.
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Results

Fifty-two of the 90 patients at first access to the
recruiting center in the period considered, met the in-
clusion criteria and gave written consent was given to
participate in the study (response rate 65%) equally
distributed between males and females (summary in

Table 1).

Table 1. Population characteristics.

From the estimation output of Model 1 (sum-
marized Table 2), the positive values of the estimated
regression coeflicients relating to the blood parameters
of the i-th patient, such as LDL (+0.0013), HDL
(+0.0055), TC (+0.0046), SBP (+0.0082) and HbA1c%
(+0.0053), represent the constant absolute variation
achieved on average by the state of health of the i-th
subject. The unitary increase of the characteristics

No. PATIENTS 52
MALE 26
FEMALE 26

FG HbA1c LDL | HDL TC SBP | DBP
PARAMETERS (mg/ HbA1c (mmol/ (mg/ | (mg/ (mg/ | CREATININE | (mm/ | (mm/
OBSERVED BMI dl) (%) mol) dl) dl) dl) (mg/dl) hg) hg)
Avarege 30.46 | 174.83 8.60 71.37 135.19 | 51.35 | 201.58 0.93 138.85 | 82.88
SD 5.64 73.93 2.32 2591 43.12 | 20.29 | 49.42 0.32 17.08 | 14.19
Min 19.6 76 5.54 37 48 21 86 0.51 110 60
Max 50 368 15.23 143 292 146 314 2.12 190 140

Table 2. General Health Variable Regression.
Model 1: OLS, observations 1-52
Dependent variable: General Health
Coefficient St. Error T ratio p-value

Const. 0.926279 1.04143 0.8894 0.3788
BMI -0.0127238 0.0184892 -0.6882 0.4951
LDL 0.00132195 0.00287527 0.4598 0.6481
HDL 0.00555767 0.00500294 1.111 0.2729
TC 0.00459668 0.00270485 1.699 0.0966 *
Creatinine -0.0955751 0.305252 -0.3131 0.7558
SBP 0.00815430 0.00631863 1.291 0.2039
DBP -0.00821730 0.00837682 -0.9810 0.3322
FG -0.00085245 0.00206875 -0.4121 0.6824
HbA1c (%) 0.00528034 0.00577309 0.9146 0.3656
Dependent var. average 2.519231 Dependent var. SQM 0.699871
Residual sum squares 17.80504 Regression E.S. 0.651099
R-squared 0.287250 R-squared corrected 0.134518
F (9,42) 1.880745 P-value (F) 0.081757
Log-Likelihood -45.91899 Akaike’s criterion 111.8380
Schwarz’s criterion 131.3504 Hannan-Quinn 119.3186
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Table 3. Mediterranean Diet Variable Regression.

Model 2: OLS, observations 1-52
Dependent variable: Mediterranean diet

Coefficient St. Error Std. tratio p-value
Const. 9.64315 3.77463 2.555 0.0143 o
BMI 0.0676762 0.0670138 1.010 0.3183
FG -0.00409266 0.00749814 -0.5458 0.5881
LDL 0.00690064 0.0104214 0.6622 0.5115
HbA1c (%) 0.0170734 0.0209245 0.8160 0.4191
HDL -0.00161954 0.0181331 -0.08931 0.9293
TC 0.00591176 0.00980370 0.6030 0.5497
Creatinine -0.842843 1.10638 -0.7618 0.4504
SBP 0.00973550 0.0229018 0.4251 0.6729
DBP -0.0622656 0.0303616 -2.051 0.0466 o
Dependent var. average 9.653846 Dependent var. SQM 2.299911
Residual sum squares 233.9026 Regression E.S. 2.359896
R-squared 0.132953 R-squared corrected -0.052843
F(9,42) 0.715586 P-value (F) 0.691585
Log-Likelihood -112.8800 Akaike’s criterion 245.7600
Schwarz’s criterion 265.2724 Hannan-Quinn 253.2406

considered indicates that the relationship between the
variables is positive; as one grows, so does the other.
The negative values of the estimated regression coef-
ficients relating to the blood and anthropometric pa-
rameters of the i-th patient, such as BMI (-0.013),
creatinine (-0.095), DBP (-0.008) and FG (-0.00085),
represent the constant absolute variation achieved on
average by the state of health of the i-th subject. None
of the estimated coeflicients appear to be statistically
significant with respect to the improvement in general
health. However, a favorable relationship can be ob-
served between general health and levels of creatinine,
DBP and glycemia.

From the estimation output of Model 2 (summa-
rized Table 3), positive values of the estimated regres-
sion coefficients relating to the blood parameters of the
i-th subject, such as BMI (+0.007), LDL (+0.007), TC
(+0.0006), SBP (+0.009), and HBA1c% (+0.02), rep-
resent the constant absolute change achieved on aver-
age with adherence to the MedDiet of the i-th subject.
The unitary increase of the characteristics considered
indicates that the relationship between the variables is

positive; as one grows, so does the other. The negative
values of the estimated regression coefficients relating
to the blood parameters of the i-th subject, such as
FG (-0.004), HDL (-0.0016), creatinine (-0.843) and
DBP (-0.0062), represent the constant absolute varia-
tion experienced on average with the adherence of the
i-th subject to the MedDiet. None of the estimated
coeflicients is statistically significant except DBP, with
a p-value < 0.0466. With an improvement in the level
of “Mediterraneanness” there is a favorable relation-

ship regarding creatinine, HDL, DBP and glycemia.

Conclusions

The present study, albeit with obvious limitations
in terms of sample size, highlights the fact that tar-
geted education actions in the field of nutrition and
disease management can positively influence some
blood and anthropometric parameters related to DM2.
This preliminary investigation has highlighted the im-
portance of educating the patient to opt for correct
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lifestyles, which also include conscious choices in the
food sector. The study is the first step in a broader in-
vestigation that will be conducted with a view to pro-
moting patient training aimed at verifying, over time,
the positive effects on the general health of the sub-
jects involved. In this context, actions aimed at edu-
cating healthier eating habits and lifestyles are to be
considered an integral part of the prevention and/or
treatment of various chronic diseases such as diabetes
but also obesity, hypertension and chronic diseases in
general (12-14). The COVID-19 pandemic, caused
by Severe Acute Respiratory Syndrome Coronavirus
2 (Sars-Cov-2), immediately appeared to be the most
tragic global pandemic event of the twentieth cen-
tury, with almost half a billion infections (data from
5 April 2022) and over six million dead. About two
years after its worldwide diffusion, it reached dimen-
sions that were difficult to control and above all high-
lighted the difficulties of territorial management of
chronic pathologies (15,16). From the first moments
of the pandemic it immediately appeared evident that
the presence of severe comorbidities such as arterial
hypertension, chronic obstructive bronchitis, immuno-
suppression and above all DM2, were an unfavorable
prognostic element for the evolution of COVID-19
(17,18). On DM2 management, the ability to actively
involve the patient in the articulated treatment process
could be decisive, in both the short and medium term,
for the purposes of the necessary post-COVID-19
health reorganization (19-24). The necessary post-
COVID-19 territorial management cannot fail to take
into consideration this new method of care which puts
the patient and the community at the center of the
complex assistance process (25-31).
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