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G W N e

Abstract: Background: Obesity has become a public health problem in our society and is associated
with many diseases, including type 2 diabetes mellitus, cardiovascular diseases, dyslipidemia,
respiratory diseases, and cancer. Several studies relate weight loss in obese patients to improved
anthropometric measurements and cardiometabolic risk. The objective of our study was to evaluate
anthropometric changes, analytical parameters, insulin resistance, fatty liver, and metabolic scales,
after a personalized weight loss program, through dietary advice to increase adherence to the
Mediterranean diet and a motivational booster via mobile SMS messaging. Methods: Intervention
study on a sample of 1964 workers, in which different anthropometric parameters were evaluated
before and after dietary intervention: the metabolic score of insulin resistance; non-alcoholic fatty liver
disease using different scales; metabolic syndrome; atherogenic dyslipidemia; and the cardiometabolic
index. A descriptive analysis of the categorical variables was performed, by calculating the frequency
and distribution of the responses for each one. For quantitative variables, the mean and standard
deviation were calculated, since they followed a normal distribution. Bivariate association analysis
was performed by applying the chi-squared test (corrected by Fisher’s exact statistic when conditions
required it) and Student’s ¢-test for independent samples (for comparison of means). Results: The
population subjected to the Mediterranean diet improved in all the variables evaluated at 12 months
of follow-up and compliance with the diet. Conclusions: Dietary advice on a Mediterranean diet
and its reinforcement with reminder messages through the use of mobile phones may be useful to
improve the parameters evaluated in this study and reduce the cardiometabolic risk of patients.

Keywords: index cardiometabolic; Mediterranean diet; mobile SMS; COVID-19; obesity

1. Introduction

Obesity has become a public health problem in both developed and developing coun-
tries, since it forms the basis of many other associated diseases. In the 20th century, the
WHO warned of this problem—which it called a 21st-century pandemic—and recom-
mended that a series of appropriate measures be taken to avoid and prevent its growth [1].

The World Health Organization (WHO) defines obesity as a chronic disease, charac-
terized by increased body fat, associated with increased health risk [2]. According to the
WHO, the fourth cause of risk of death worldwide in 2019, measured in all age groups and
both sexes, was obesity [3].

This excessive fat accumulation increases the risk of other diseases, including type 2
diabetes mellitus, cardiovascular disease, dyslipidemia, respiratory disease, and cancer [4,5].
The increase in this pathology produces greater mortality, permanent disability, and loss of
quality of life in people who suffer from it. This also has repercussions at the societal and
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health system level, with lower productivity at work, days lost at work due to illness, and
increased costs terms of healthcare due to admissions secondary to pathologies triggered
by obesity and the pharmacological costs they entail [6,7].

A current lifestyle with reduced or lack of physical exercise, together with the tendency
to eat elaborate meals rich in saturated fat and carbohydrates, along with low consumption
of fruits and vegetables, constitutes a very important risk factor for obesity [8]. These
unhealthy lifestyle habits are already established in the child population and continue
into adolescence, influenced by the eating behavior of the parents [9], which produces an
adult society with greater obesity and, therefore, with a greater risk of developing other
pathologies [10,11].

On 11 March 2020, the WHO declared a new disease caused by a new virus called
SARS-CoV-2 [12], which was internationally known as “coronavirus disease 2019” as a
global pandemic [13]. This situation led the governments of different countries to declare a
state of confinement for several months to try to stop the transmission of infection [14]. In
Spain, the Royal Decree 463 /2020, of 14 March, declared a state of emergency [15], which
was maintained until 21 June 2020. During this period of confinement, the population
worsened their lifestyles, with a decrease in physical exercise and unhealthy eating, which
led, among other things, to an increase in weight [16].

Diet is one of the measures used to lose weight [17,18]. There really is no single
“ideal” diet. There are many possible diets, capable of satisfying the nutritional needs
of our body. Among them is the so-called Mediterranean diet, which has been shown
to provide cardiovascular and cognitive benefits to the population [19,20]. Advice on
the Mediterranean diet is included in the database of the national health system of the
autonomous communities involved in the study, and in the occupational health services.
Likewise, in the aforementioned computer programs, there are different diets calculated by
nutritionists with different caloric content. This makes it possible to provide each person
with a balanced diet to lose weight. In the same way and in the same documents, the web
page of the Ministry of Health, Consumption and Social Welfare of Spain [21] provides
information on healthy lifestyles. On this page, interested people find advice on how to
make a purchase, how to cook food, how to eat, plan menus, information about food, etc.

In this century, new technologies have been successfully used to implement different
measures to establish healthy lifestyle habits. The use of computers and mobile phones has
been shown to be effective in weight loss programs [22-25].

Health interventions through mobile devices (mHealth interventions) facilitate and
reinforce lifestyle changes [26]. The use of mobile devices allows for low-cost interventions.
Previous studies show that short SMS text messages can be effective in weight loss [27-29]
and lifestyle changes [30-32]. A systematic review on the use of new technologies in
lifestyle modification for the prevention of diabetes obtained significant improvements in
weight loss [33].

Several studies have linked weight loss in the obese to the improvement in different an-
thropometric measurements and cardiometabolic risk [34-36]. However, we are not aware
of any study that has assessed insulin resistance, fatty liver, and changes in anthropometric
parameters, and cardiometabolic scales after performing a weight loss intervention.

The objective of our study was to assess anthropometric changes, analytical param-
eters, insulin resistance, fatty liver, and metabolic scales after the establishment of a per-
sonalized weight loss program, through the establishment of dietary advice to increase
adherence to the Mediterranean diet and a motivational reinforcement through mobile
SMS messaging.

2. Materials and Methods
2.1. Participants

An intervention study was conducted with a sample of 1964 workers from the au-
tonomous communities of the Balearic Islands and Valencia (Spain), belonging to different
professions. Patients were selected from those who attended an occupational medical



Nutrients 2023, 15,912

30f19

=
=
-
-
[
o
()
]
- -]
-
=
LY
o
]

Selection

Eligibili

Inclusion

examination between the months of January and June 2021, 6 months after the end of the
confinement due to COVID-19 in our country. The inclusion criteria were: aged between 18
and 69 years; being healthy without illnesses that did not allow them to pass the medical
check-up; giving their consent to participate in the study; and permission to use their data
for epidemiological purposes. Figure 1 shows the flowchart of the participants in the study.

2079 workers attended to carry
out their occupational medical

examination

20 do not agree to participate

2059 workers are reviewed

2000 workers meet the study

inclusion and exclusion criteria

2000 workers start the study

1964 (963 men and 100lwomen)
finally entered the study

44 do not meet the inclusion

criteria, are under 18 years of age or

over 69 years of age

15 lack any variable to calculate

scales

36 do not perform the second

measurement

Figure 1. Prisma flow chart of the participants in the study.

Social classes were classified according to the 2011 National Classification of Occupa-
tions (CNO-11), based on the proposal of the Spanish Society of Epidemiology, and divided
into three categories: Class I: directors/managers, university professionals, athletes, and
artists; Class II: intermediate occupations and self-employed workers without employees;
Class III: unskilled workers [37].

A smoker was considered to be a person who had consumed at least one cigarette
per day on a regular basis in the previous month or who had stopped smoking less than a
year before.

Physical activity was determined by the International Physical Activity Questionnaire
(IPAQ) [38], a self-administered questionnaire of seven questions that assesses the type of
physical activity carried out in the previous 7 days.

Diet adherence was assessed using the Mediterranean diet adherence questionnaire [39],
which includes 14 questions with values of 0 or 1 point each. A points total in response to
the questions below 9 indicates low adherence, whereas above 9 indicates good adherence.



Nutrients 2023, 15,912

40f19

Anthropometric measurements, metabolic and analytical tests were performed at the
beginning and end of the study in all participants. Anthropometric measurements and
blood samples for analysis were carried out by health personnel from different occupational
health units, after standardization of the techniques.

Weight (in kg) and height (in cm) were determined using a SECA 700 scale with an
attached SECA 220 telescopic measuring rod, according to the international standards for
ISAK anthropometric assessment [40]. Body mass index (BMI) was calculated by dividing
weight by height in meters squared, and a patient was considered obese when their BMI
was greater than 30 [41]. Waist circumference (WC) was measured with a SECA measuring
tape with the person standing, feet together and trunk erect, with the abdomen relaxed.
The tape was positioned parallel to the ground at the level of the last floating rib. A SECA
model tape was used to measure hip circumference. The person stood in the previous
position but, in this case, the tape measure was passed horizontally at hip height.

By dividing waist circumference by height and hip circumference, waist/height and
waist/hip ratios were obtained. Cut-off points were 0.50 for the first index in both men and
women and 0.85 for the second index in women and 0.95 in men [41].

Body fat percentage was determined by bioimpedance using a Tanita MC-780MA
S model.

Blood pressure was measured with the person in the supine position after 10 min of
rest. An OMRON M3 model calibrated automatic sphygmomanometer was used. Three
determinations were made with 1-minute intervals between them, and the mean value
was calculated.

Blood samples were obtained by puncture in a peripheral vein after 12 h of fasting,
sent to the reference laboratories, and processed within 48-72 h of extraction. Glucose,
cholesterol, and triglycerides (TG) were determined using automated enzymatic methods,
and these results were expressed in mg/dL. HDL-cholesterol was determined by precipita-
tion with dextran sulfate-MgCl2, while c-LDL was calculated using the Friedewald formula
(providing TG were less than 400 mg/dL). Values were also expressed in mg/dL.

Determination of the percentage of the body’s insulin resistance was analyzed with
the following scales:

The metabolic score for insulin resistance (METS-IR), which is a mathematical ap-
proach to quantify hepatic sensitivity to insulin using fasting parameters [42].

METS-IR = Ln [(2FPG) + TG] BMI/(Ln[HDLc])

The triglyceride glucose index (TyG), which is used for the presumptive diagnosis of
insulin resistance [42].

TyG = Ln [fasting TG (mg/dL) FPG (mg/dL)/2]

The triglyceride glucose index-body mass index, which is a useful marker for insulin
resistance in non-diabetic individuals (TyG-BMI) [42].

TyG-BMI = TyG BMI
The triglyceride glucose index—waist to height ratio (TyG-WtHR) [42].
TyG-WtHR = TyG WtHR
Triglyceride glucose index—waist circumference (TyC-WC) [42].
TyG-WC =TyG WC
SPISE-IR single-point insulin sensitivity index [43].

SPISE index (=600 x HDL0.185/Triglycerides0.2 x BMI1.338)
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Scales to determine non-alcoholic fatty liver disease:
Lipid accumulation product (LAP) [42],
accumulation product (LAP) [42].

Men: LAP = (waist circumference (cm) — 65) (triglyceride concentration (mMol))

Women: LAP = (waist circumference (cm) — 58) (triglyceride concentration (mMol))

Fatty liver index (FLI) [42].

FLI = (log (triglycerides)100.953 + 0.139BMI + 0.71log (ggt) + 0.053 waist circumfer
ence — 15.745) /(1 + log (triglycerides) 100.953 + 0.139 BMI + 0.718 log (ggt) + 0.053
waist circumference — 15.745) 100

Hepatic steatosis index (HSI) [42].
HSI =8 ALT/AST + BMI (+2 if type 2 diabetes yes, +2 if female)
Fatty liver disease index (FLD) [44].
BMI + Triglycerides + 3 x (ALT/AST) + 2 x Hyperglycemia (presence = 1; absence = 0)
Zhejiang University index (Z]JU) [45].
BMI + Glycaemia (mmol L) + Triglycerides (mmol L) + 3ALT/AST + 2 if female

The BAAT [BMI, Age, ALT, TG] score was proposed as a clinical scoring system
based on simple clinical or laboratory indices to identify advanced fibrosis in patients with
non-alcoholic fatty liver disease (NAFLD) [46].

Waist-to-hip ratio (WthipR) was calculated by waist circumference (WC) divided by
hip circumference (HC) [47].

Metabolic syndrome was assessed with three formulas:

(a) NCEP ATP III (National Cholesterol Education Program Adult Treatment Panel III) [48].
Metabolic syndrome is defined when at least three of the following factors are present:
waist circumference greater than 88 cm in women and 102 in men; triglycerides with
values higher than 150 mg/dL or if the person is receiving lipid-lowering treatment
for this condition; blood pressure in figures greater than 130/85 mm Hg, HDL less
than 50 mg/dL in women, or less than 40 in men or specific treatment; and fasting
blood glucose greater than 100 mg/dL or antidiabetic treatment.

(b) The International Diabetes Federation (IDF) [49] requires the presence of central obe-
sity assessed as a waist circumference greater than 80 cm in women and 94 ¢cm in men,
in addition to two of the other factors mentioned above in the ATP III requirements
(triglycerides, HDL-cholesterol, blood pressure, and blood glucose).

(c) The]IS [48] model uses the same criteria as NCEP ATPIII, but with waist circumference
cut-off points of 80 cm in women and 94 cm in men.

Hypertriglyceridemic waist (ATPIII and IDF criteria) [50]. The ATPIII Model requires:
waist circumference >102 cm (men) and >88 cm (women) with a triglyceride level greater
than 150 mg/dL or hypertriglyceridemia treatment. The IDF Model requires: waist cir-
cumference >94 cm (men) and >80 cm (women) with a triglyceride level >150 mg/dL or
treatment of hypertriglyceridemia.

Hypertensive waist circumference (ATPIII and IDF criteria) [51]. ATPIII criteria in-
clude: waist circumference of 102 cm (men) and 88 cm (women) or greater, plus systolic
blood pressure (SBP) greater than or equal to 130 mmHg, or Diastolic Blood Pressure (DBP)
greater than or equal to 85 mmHg, or treatment for high blood pressure. The IDF criteria re-
quire: a minimum waist circumference of 94 cm in men and 80 cm in women, and at least a
SBP of 130 mm Hg or a DBP of 85 mm Hg or higher, or being on antihypertensive treatment.
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Atherogenic dyslipidemia was defined as triglyceride levels 150 mg/dL, HDL-c values
<40 mg/dL in men and <45 mg/dL in women, and normal LDL-c. In addition, if LDL-c
levels were >160, LT (lipid triad) was considered) [52].

The cardiometabolic index (CMI) was calculated using the formula TG/HDL-c x WHItR [53].

The caloric needs of the patients were estimated according to the FAO/WHO rec-
ommendations, calculating the total energy expenditure as the sum of the basal energy
expenditure (BEE) or basal metabolic rate (BMR), the expenditure for physical activity
(PA) and the thermogenic effect of food (TEF) [54]. To calculate basal metabolism, the
resting metabolic rate (kcal/day) method was used based on weight (P) in kg and age,
FAO/WHO/UNU (1985) [54] (Table 1).

Table 1. Calculation of calorie expenditure.

Metabolic Rate at Rest Based on Weight and Age

Age (Years) Men Women

0-2 (60.9 x P) — 54 (61.0 x P) =51

3-9 (22.7 x P) + 495 (22.5 x P) + 499

10-17 (17.5 x P) + 651 (122 x P) + 746

18-29 (153 x P) + 679 (14.7 x P) + 496

30-59 (11.6 x P) + 879 (8.7 x P) + 829

>60 (13.5 x P) + 487 (10.5 x P) + 596

Total energy expenditure according to resting metabolic rate (RMR)

Physical activity intensity Light Moderate High
Men 1.55 1.78 2.10
Women 1.56 1.64 1.82

Classification of activities by intensity

People who spend several hours a day in sedentary activities,
who do not regularly do sport, use the car to get around, spend
most of their leisure time watching TV, reading, using the
computer or video games. E.g., sitting or standing most of the
Light time, walking on flat ground, doing light housework, board
games, sewing, cooking, studying, driving, writing on a
computer, office workers, etc.
Those who performed light or moderate activity 2 or 3 times a
week were classified in this section.

Walking at 5 km/h, carrying out heavy housework (cleaning
windows, sweeping, etc.), carpenters, construction workers
(except hard jobs), chemical and electrical industries, mechanized
agricultural tasks, golf, childcare, etc. Activities in which objects
are moved or handled in a moderate way.

They were classified in this section if more than 30 min/day of
moderate activity and up to 20 min/week of vigorous activity
were carried out.

Moderate

People who walk long distances on a daily basis, use a bicycle to
get around, carry out activities of great physical effort, or do
sports that require a high level of effort for several hours. E.g.,
non-mechanized agricultural tasks, mining, forestry, digging,
cutting firewood, mowing by hand, climbing, mountaineering,
playing soccer, tennis, jogging, dancing, skiing, etc.

They were classified in this section if they engaged in moderate
or vigorous activity every day.

High

Source: FAO/WHO-OMS/UNU Expert Consultation Report. Energy and Protein Requirements. Technical Report
Series 724. Geneva: WHO/OMS. 1985 [54].
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The company intranet was used, in which there was a series of dietary tips prepared
by the health system. This advice was personalized and based on increasing adherence to
the Mediterranean diet. Each person accessed their customized report through a personal
code. In addition, individualized reminders were received every 2 months via SMS on each
person’s private mobile phone.

The messages have been designed by a group of experts that includes family physi-
cians, occupational medicine physicians, nutritionists, and health education experts. The
main objective of these messages is to encourage the adoption of healthy lifestyles, with
special emphasis on diet.

2.2. Statistical Analysis

A descriptive analysis of the categorical variables was performed, calculating the
frequency and distribution of the responses for each one. For quantitative variables, the
mean and standard deviation were calculated, since they followed a normal distribution.

Bivariate association analysis was performed by applying the chi-squared test [2]
(corrected by Fisher’s exact statistic when conditions required it) and Student’s t-test
for independent samples (for comparison of means). Multinomial logistic regression
was performed in pre- and post-intervention contexts, to assess which variables increase
cardiometabolic risk. The Statistical Package for the Social Sciences (SPSS) version 28.0
(IBM Company, New York, NY, USA) for Windows was used to perform the statistical
analysis, with an accepted statistical significance level of 0.05.

2.3. Considerations and/or Ethical Aspects

The research team ensured at all times to follow the ethical principles of research in
health sciences established at the national and international level (Declaration of Helsinki).
The study was approved by the Balearic Islands Research Ethics Committee (CEI-IB),
with the following indicator: IB 4383/20. Participation was voluntary, with participants
giving their consent to participate in the study after having received sufficient information
regarding the nature of it.

The data collected for the study were identified by a code, and only the person
responsible for it can relate this data to the participants. The research team strictly complied
with Organic Law 3/2018, of December 5, on the protection of personal data and guarantee
of digital rights, guaranteeing the participants in this study the exercise of their rights of
access, rectification, cancellation, and opposition to the data collected.

3. Results

At the end of the confinement due to the COVID-19 pandemic, changes could be
observed in both the lifestyle and health of the population, with a decrease in physical
exercise and an increase in obesity [55]. This situation triggered our concern for all the
people who had been harmed by this situation, which led us to consider establishing a
program to encourage increased physical exercise and weight loss through computerized
dietary advice, with reinforcement thereof through mobile SMS messaging, in a sample of
the population of workers that we serve.

For this study, we obtained a sample of 1964 workers, 50.96% of whom were women
and 49.04% men, which is a representative proportion of both sexes. The characteristics
of the participants, stratified by age, physical activity, smoking, and adherence to the
Mediterranean diet, are summarized in Table 1. One-third of the workers were between
4049 years of age and were non-smokers, and more than half—64.2% of men and 57.6% of
women—had higher education or held positions of responsibility (Social class I). The low
adherence to the Mediterranean diet in the sample studied is noteworthy (Table 2).
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Table 2. Characteristics of the population.

Men n = 963 Women n = 1001

% % p-Value

18-29 years 15.6 17.9 0.185
30-39 years 28.0 26.4
4049 years 33.0 33.0
50-59 years 18.2 18.5
60-69 years 52 44

Social class I 64.2 57.6 <0.001
Social class II 11.0 13.5

Social class IIT 24.8 28.9 0.490
Non-smokers 84.7 84.8
Smokers 15.3 15.2

Low physical exercise 25.5 33.2 <0.001
Moderate physical exercise 27.7 27.7
High physical exercise 46.7 39.1

Low adherence Mediterranean diet 61.2 58.2 0.113
High adherence Mediterranean diet 38.8 41.8

In our study, we only had 1.8% of losses (36 patients), although around 20% usually
occur [56]; our sample has allowed us to have very few losses, as it corresponds to people
who attend work reviews.

When studying the differences between the mean values of the different cardiometabolic
risk scales before and after the dietary intervention program, it stands out that, in the case
of men, all the parameters improved in a statistically significant way, except for the WthipR,
which obtained exactly the same results at the baseline visit and at 1 year of follow-up.

In the case of women, the behavior was different: no differences were found in the
mean values of HDL-cholesterol, percentage of fat mass, or triglyceride glucose index,
which remained unchanged, with no modification of the WthipR either, presenting the
same behavior as their male counterparts (Table 3).

Table 3. Mean values of different cardiometabolic risk scales before and after the dietary intervention
program by sex.

Men n =963 Women n =1001
Intervell?tiii)t;rl}’lrogram Basal After Basal After

Mean (SD) Mean (SD) p-Value Mean (SD) Mean (SD) p-Value

Systolic blood pressure 129.4 (13.8) 127.7 (12.4) <0.001 116.7 (15.0) 116.0 (12.7) <0.001
Diastolic blood pressure 81.4 (10.9) 78.9 (9.6) <0.001 76.6 (10.1) 73.4(9.6) <0.001
Glycaemia 95.0 (17.8) 92.0 (17.9) <0.001 89.5(11.7) 88.3 (13.3) <0.001

Total cholesterol 194.0 (35.2) 190.3 (36.7) <0.001 190.1 (34.7) 187.0 (34.5) <0.001

HDL-c 47.2 (11.9) 50.0 (10.4) <0.001 59.1 (12.9) 59.1 (12.6) 0.224

LDL-c 126.0 (30.9) 123.6 (73.6) <0.001 115.3 (31.0) 111.5 (30.1) <0.001
Triglycerides 117.8 (81.8) 102.7 (56.7) <0.001 81.9 (47.7) 80.5 48.3) <0.001
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Table 3. Cont.
Men n =963 Women n =1001
In terve]r?tiii)tzrgrogram Basal After Basal After
Mean (SD) Mean (SD) p-Value Mean (SD) Mean (SD) p-Value
Weight 82.7 (14.8) 80.4 (14.0) <0.001 63.9 (13.3) 63.7 (13.4) <0.001
Waist circumference 91.8 (12.3) 88.1(12.3) <0.001 77.7 (12.0) 76.1 (11.7) <0.001
Hip circumference 104.1 (8.6) 99.8 (8.2) <0.001 101.2 (10.2) 97.6 (10.9) <0.001
BMI 26.7 (4.3) 26.0 (4.2) <0.001 24.3 (4.9) 24.1 (4.8) <0.001
WtHR 0.52 (0.07) 0.50 (0.07) <0.001 0.48 (0.08) 0.47 (0.07) <0.001
WthipR 0.88 (0.07) 0.88 (0.07) 0.337 0.77 (0.07) 0.77 (0.08) 0.297
% Fat mass 20.1(7.9) 19.6 (7.4) 0.01 28.9(7.9) 28.8 (7.8) 0.084
% Visceral fat 8.2 (4.5) 7.5(4.9) <0.001 4.7 (3.3) 443.1) <0.001
TyG index 8.5 (0.6) 8.3 (0.5) 0.01 8.1(0.5) 8.1(0.5) 0.339
TyG-BMI index 226.6 (45.8) 217.3 (42.3) <0.001 197.8 (47.2) 195.5 (46.4) <0.001
TyG-waist index 779.0 (141.8) 736.7 (131.2) <0.001 631.8 (122.8) 618.0 (119.1) <0.001
TyG-WtHR index 4.4 (0.8) 4.2(0.8) <0.001 3.9(0.8) 3.8 (0.8) 0.02
METS-IR 40.3 (9.0) 38.0 (8.2) <0.001 33.6 (8.6) 33.1(8.2) <0.001
SPISE-IR 1.7 (0.5) 1.6 (0.5) <0.001 1.4 (0.5) 1.3(0.5) <0.001
LAP 40.8 (44.0) 30.0 (29.4) <0.001 20.9 (24.3) 19.4 (23.2) <0.001
FLI 41.1 (29.4) 33.9 (29.0) <0.001 17.6 (23.3) 15.5 (20.9) <0.001
HSI 36.4 (6.4) 33.7 (6.5) <0.001 36.8 (7.2) 33.8 (6.2) <0.001
FLD 31.7 (5.4) 30.8 (5.5) <0.001 28.1 (5.6) 27.7 (5.3) <0.001
BAAT 1.1(1.1) 0.8 (0.9) <0.001 0.8 (1.0) 0.6 (0.8) <0.001
n° factors MS ATP III 1.5(1.4) 1.1(1.2) <0.001 1.0 (1.2) 0.8 (1.1) <0.001
n° factors MS JIS 1.6(1.4) 1.2 (1.3) <0.001 1.2 (1.3) 1.0 (1.2) <0.001
CMI 1.6 (1.7) 1.2 (1.0) <0.001 0.8 (0.9) 0.7 (0.8) <0.001

HDL-c High density lipoprotein-cholesterol. LDL-c Low density lipoprotein-cholesterol. BMI Body mass index.
WtHR Waist to height ratio. WtHipR Waist to hip ratio. TyG index Trygliceride glucose index. METS-IR Metabolic
score for insulin resistance.SPISE-IR single-point insulin sensitivity index. LAP Lipid accumulation product. FLI
Fatty liver index. HSI Hepatic steatosis index. ZJU Zhejian University index. FLD Fatty liver disease index. MS
NCEP ATPIII Metabolic syndrome National Cholesterol Education Program Adult Treatment Panel III. MS JIS
Metabolic syndrome Joint Interim Societies. CMI: Cardiometabolic index.

When evaluating the prevalence of high values in the different cardiometabolic risk
scales before and after the dietary intervention program, we found that there was a signifi-
cant improvement in all the variables evaluated in both sexes (Table 4). This table highlights
that the prevalence of body fat decreased in those individuals who had a very high fat
percentage, a circumstance that occurred in both sexes, but to a greater extent in women.

The pre- and post-intervention multinomial logistic regression analysis shows that,
both at baseline and post-intervention, the variables that most increase the risk of present-
ing high values of the different cardiometabolic risk scales are physical activity and age,
followed by sex, and adherence to the Mediterranean diet. Tobacco, in most cases, does not
show influence (Tables 5 and 6).
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Table 4. Prevalence of high values of different cardiometabolic risk scales before and after the dietary

intervention program by sex.

Men n =963 Women 7 =1001
Interve]r?tiif)trirI}’Irogram Basal After Basal After
% % p-Value Difference % % % p-Value Difference %
Hypertension 25.5 21.8 <0.001 —14.5 12.1 6.7 <0.001 —44.6
Glycaemia: >100 mg/dL 29.6 184 <0.001 —37.8 11.7 9.5 <0.001 —18.8
Total cholesterol: high 43.3 37.7 <0.001 -12.9 38.8 32.4 <0.001 —16.5
LDL-c high 46.4 35.8 <0.001 —22.8 28.9 25.0 <0.001 —13.5
Triglycerides: high 18.7 16.2 <0.001 —13.4 6.7 5.9 <0.001 —11.9
BMI: overweight/obesity 63.2 52.0 <0.001 -17.7 35.4 322 <0.001 -9.0
WtHR: high 58.9 420 <0.001 —28.7 30.6 26.9 <0.001 —12.1
WtHipR 18.1 16.2 <0.001 —-10.5 16.0 13.3 <0.001 -16.9
% Fat mass: very high 15.0 12.5 <0.001 —-16.7 9.9 8.0 <0.001 —-19.2
Visceral fat: high 23.7 19.0 <0.001 —19.8 3.7 2.6 <0.001 —29.7
TyG index: high 234 15.6 <0.001 —33.3 7.4 7.1 <0.001 —4.1
Triglycerides/HDL-c: high 38.3 321 <0.001 —16.2 12.9 11.7 <0.001 -9.3
METS-IR: high 14.0 9.7 <0.001 —30.7 5.7 47 <0.001 -17.5
SPISE-IR: high 16.8 11.5 <0.001 —31.5 6.3 5.7 <0.001 -9.5
LAP: high 28.7 20.2 <0.001 —29.6 11.3 10.2 <0.001 -9.7
FLI: high 28.4 225 <0.001 —20.8 8.4 6.6 <0.001 —214
HSI: high 449 39.5 <0.001 —12.0 27.8 25.6 <0.001 -79
ZJU: high 35.8 29.6 <0.001 -17.3 242 21.7 <0.001 -10.3
FLD: high 15.0 13.9 <0.001 -7.3 73 5.7 <0.001 -219
BAAT: high 31.8 215 <0.001 —324 12.8 9.4 <0.001 —26.6
MS NCEP ATPIII 21.8 12.8 <0.001 —41.3 8.7 7.7 <0.001 —11.5
MS IDF 234 134 <0.001 —42.7 10.8 8.6 <0.001 —204
MSJIS 26.2 15.9 <0.001 —39.3 111 9.3 <0.001 —16.2
Hypertriglyceridemic waist 12.8 9.0 <0.001 -29.7 5.0 45 <0.001 —10
Hypertensive waist 24.9 18.1 <0.001 —27.3 13.5 9.6 <0.001 —289
Atherogenic dyslipidemia 12.8 8.4 <0.001 —34.4 41 3.8 <0.001 -7.3
Lipid triad 7.8 3.4 <0.001 —56.4 2.1 15 <0.001 —28.6
LDL-c Low density lipoprotein-cholesterol. BMI Body mass index. WtHR Waist to height ratio. WtHipR Waist to
hip ratio. TyG index Trygliceride glucose index. METS-IR Metabolic score for insulin resistance.SPISE-IR single-
point insulin sensitivity index. LAP Lipid accumulation product. FLI Fatty liver index. HSI Hepatic steatosis
index. ZJU Zhejian University index. FLD Fatty liver disease index. MS NCEP ATPIII Metabolic syndrome
National Cholesterol Education Program Adult Treatment Panel III. MS IDF Metabolic syndrome International
Diabetes Federation. MS JIS Metabolic syndrome Joint Interim Societies.
Table 5. Multinomial logistic regression in basal situation.
Men  Yom Nem e e Clwshl Clam  Smokes MR LowPHE Lowwp
Basal OR OR OR OR OR OR OR OR OR OR OR
(95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI)
Hypert- 1.8 1.2 1.5 2.7 3.9 1.3 11 1.2 1.9 13
ension (1.7-1.9) (1.1-1.3) (1.4-1.6) (2.5-2.9) (3.7-4.2) ns (1.1-1.4) (1.0-12) (1.0-1.4) 1.7-2.1) (1.1-1.5)
Obesity 14 14 1.9 2.8 3.7 1.2 15 0.9 13 2.5 1.6
(BMI) (1.3-1.4) (1.3-1.6) (1.7-2.1) (2.6-3.1) (3.5-3.9) (1.1-1.4) (1.3-1.7) (0.9-1.0) (1.2-1.4) (2.1-2.9) (1.4-1.9)
Fat mass: 17 15 18 22 3.1 11 14 11 15 3.8 17
very high  (1.6-1.8) (1.4-17) (1.6-1.9) (2.0-2.4) (2.8-3.4) (1.0-12) (1.3-1.6) (1.0-1.1) (1.4-1.6) (34-4.3) (1.6-1.8)
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Table 5. Cont.
30-39 40-49 50-59 60-69 Social Social Moderate
Men Years Years Years Years Class II Class III Smokers PHE Low PHE Low MD
Basal OR OR OR OR OR OR OR OR OR OR OR
(95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI)
Visceral 1.2 14 1.7 21 3.3 ns 15 1.2 17 3.0 1.9
fat: high (1.2-1.3) (1.3-1.6) (1.6-1.9) (2.0-22)  (32.1-3.6) (1.4-1.6) (1.0-1.4) (1.5-1.9) (2.7-3.3) (1.7-2.2)
TyG: high 1.9 1.1 14 1.8 22 1.2 1.6 ns 1.6 2.0 1.8
y& hig (1.8-1.9) (1.0-1.2) (1.2-1.6) (1.5-2.0) (2.0-2.5) (1.0-1.4) (1.4-1.9) (1.4-1.8) (1.7-2.2) (1.7-1.9)
TG/HDL: 1.8 13 1.6 2.0 25(2.2 n 15 n 15 2.6 1.6
high (1.7-1.9) (1.2-1.5) (1.4-1.8) (1.9-2.2) 2.7) S (1.3-1.6) s (14-17) (2.4-2.8) (1.4-17)
METS-IR: 22 1.2 14 1.7 21 ns 1.7 ns 1.6 21 1.8
high (2.0-2.3) (1.0-1.3) (1.3-1.5) (1.6-1.9) (1.8-2.4) (1.6-1.8) (1.4-1.8) (2.0-2.2) (1.7-1.8)
SPISE: 1.7 n 1.2 1.6 2.0 n 14 1.1 1.8 2.4 15
high (1.6-1.8) S (1.1-1.4) (1.5-1.8) (1.8-2.2) S (1.3-1.6) (1.0-1.2) (1.7-1.9) (2.1-2.6) (1.4-1.6)
LAP: hich 1.6 1.2 1.8 2.0 24 ns 1.5 ns 19 29 2.0
g (1.5-17) (1.1-1.3) (1.6-2.1) (1.8-2.2) (2.1-2.7) (1.3-17) (1.6-2.1) (2.6-3.1) (1.8-2.2)
FLI: hich 14 ns 13 18 2.9 11 14 ns 15 2.8 14
g (1.3-1.5) (1.1-1.5) (1.5-2.1) (2.6-3.3) (1.0-1.2) (13-1.5) (1.4-1.6) (2.7-3.0) (1.3-1.6)
HSIL: hich 15 ns 14 1.8 25 ns 17 ns 1.6 2.5 1.6
g (1.4-1.5) (1.3-1.6) (1.7-1.9) (2.3-2.7) (1.5-1.9) (1.4-17) (2.3-2.7) (1.5-1.8)
ZJU: high 1.3 ns 1.5 21 2.9 ns 14 ns 1.9 29 14
“hig (1.2-1.4) (1.4-1.7) (1.9-2.4) (2.6-3.1) (1.2-1.5) (1.7-2.2) (2.8-3.0) (1.3-1.6)
FLD: hich 1.6 11 14 1.9 25 ns 13 ns 14 22 17
S g (1.5-17) (1.0-12) (1.3-1.6) (1.7-2.2) (2.3-2.7) (1.2-1.3) (1.2-1.6) (2.0-2.4) (1.5-1.9)
MS 2.3 1.8 24 2.6 3.3 14 1.9 13 1.6 2.7 1.9
ATPII (2.2-2.4) (1.6-1.9) (2.2-2.5) (2.5-2.8) (3.1-3.5) (1.2-1.6) (1.7-2.1) (1.1-1.4) (1.3-1.8) (2.4-2.9) (1.6-2.1)
MS IDE 2.2 1.6 1.9 2.3 2.7 1.3 2.0 1.2 14 2.8 1.7
(2.1-2.3) (1.4-1.8) (1.8-2.1) (2.1-2.6) (2.5-3.0) (1.1-1.5) (1.9-2.2) (1.0-1.3) (1.3-1.6) (2.7-3.0) (1.6-1.9)
MS JIS 2.4 14 1.8 22 28 12 1.6 13 15 3.0 13
(2.3-2.5) (1.3-1.6) (1.7-2.0) (2.0-2.5) (2.6-3.1) (1.1-1.4) (1.4-1.8) (1.2-1.3) (1.3-17) (2.8-3.3) (1.2-1.4)
AD 2.8 13 17 2.2 2.9 13 1.6 14 19 2.9 1.8
(2.7-2.9) (1.1-1.6) (1.5-1.9) (1.9-2.6) (2.6-3.3) (1.1-1.5) (1.5-1.8) (1.3-1.5) (1.7-2.1) (2.7-3.2) (1.7-1.9)
BMI: Body mass index. TyG: Triglyceride glucose index. TG/HDL: Triglyceride/High density lipoprotein. METS-
IR: Metabolic score for insulin resistance. SPISE: Single-point insulin sensitivity index LAP: Lipid accumulation
product. FLI: Fatty liver index. his: Hepatic steatosis index. ZJU: Zhejiang University index. FLD: Fatty liver
disease. MS: Metabolic syndrome. ATPIII: Adult Treatment Panel III. IDF: International Diabetes Federation.
JIS: Joint Interim Statement. AD: Atherogenic dyslipidemia. References: Women, 18-29 years, social class I,
non-smokers, high physical activity, high adherence to Mediterranean diet.
Table 6. Multinomial logistic regression in postintervention situation.
30-39 40-49 50-59 60-69 Social Social Moderate
Men Years Years Years Years Class II Class III Smokers PHE Low PHE Low MD
OR OR OR OR OR OR OR OR OR OR OR
(95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI)
Hypert- 1.7 11 1.6 2.4 3.6 s 13 11 13 22 1.6
ension (1.5-1.9) (1.0-12) (1.5-1.7) (2.2-2.6) (34-3.8) (1.1-1.5) (1.0-1.3) (1.2-1.4) (2.0-2.4) (1.5-17)
Obesity 15 13 1.8 2.6 3.5 1.3 1.6 0.8 14 3.0 1.9
(BMI) (1.4-17) (1.2-1.4) (1.6-2.0) (2.4-2.8) (3.3-3.8) (1.1-1.4) (1.5-1.7) (0.8-0.9) (1.3-1.5) (2.8-32) (1.8-2.0)
Fat mass: 14 14 17 2.3 3.3 1.2 14 13 1.6 2.9 1.6
very high  (1.3-1.4) (1.3-1.6) (1.6-1.8) (2.1-2.5) (3.0-3.5) (1.1-1.3) (1.3-1.5) (1.2-1.3) (1.5-1.7) (2.7-3.1) (1.5-1.7)
Visceral 13 13 1.7 2.4 3.0 11 13 1.2 1.7 3.4 1.9
fat: high (1.1-1.4) (1.2-1.5) (1.6-1.9) (2.2-2.6) (2.8-32) (1.0-1.3) (1.1-1.4) (1.1-1.3) (1.5-1.9) (3.3-3.6) (1.8-2.1)
TyG: high 1.8 ns 15 2.2 2.9 ns 12 ns 17 3.3 1.8
Y hig (1.6-2.0) (1.4-1.6) (2.1-2.4) (2.8-3.0) (1.1-1.3) (1.6-1.7) (3.1-3.5) (1.7-1.9)
TG/HDL: 1.7 13 15 21 2.7 12 17 ns 17 3.1 2.0
high (1.6-1.8) (1.2-1.5) (1.4-1.6) (2.0-2.2) (2.5-2.8) (1.1-1.3) (1.6-1.8) (1.6-1.8) (3.0-32) (1.9-2.1)
METS-IR: 21 1.1 14 1.9 2.3 ns 14 1.1 15 29 1.7
high (2.0-2.3) (1.0-1.3) (1.3-1.5) (1.8-2.0) (2.2-2.5) (1.3-1.5) (1.0-12) (1.4-1.6) (2.6-3.2) (1.5-1.8)
SPISE: 1.6 n 1.2 2.2 2.4 n 1.5 1.2 1.8 2.7 1.6
high (14-1.7) S (1.1-1.3) (2.1-2.3) (2.2-2.5) S (1.4-1.6) (1.1-1.3) (1.6-1.9) (2.5-2.8) (1.4-1.8)
LAP: hich 15 1.3 1.6 22 2.6 ns 13 ns 15 3.3 1.9
g (1.4-1.6) (1.2-1.4) (1.5-1.7) (2.0-2.3) (2.5-2.8) (1.2-1.4) (1.4-1.6) (3.2-3.4) (1.7-2.1)
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Table 6. Cont.
30-39 40-49 50-59 60-69 Social Social Moderate

Men Years Years Years Years Class II Class III Smokers PHE Low PHE Low MD

OR OR OR OR OR OR OR OR OR OR OR
(95%CI)  (95%CD  (95%CI)  (95%CD  (95%CD)  (95%CI  (95%CD  (95%CI  (95%CID)  (95%CI  (95% CI)

ELL hieh 13 s 13 1.9 24 s 15 s 16 3.0 18
Shig (1.2-1.4) (1.2-1.4) (1.8-2.0) (2.2-2.6) (14-1.7) (1.5-1.7) (2.8-3.2) (1.6-2.0)

HSE- high 15 N 12 1.8 25 N 16 N 15 2.7 16
g (1.3-17) s (1.1-1.3) (1.7-1.9) (2.4-2.5) S (14-1.7) s (1.4-1.6) (2.5-2.9) (1.5-1.7)

ZJU: high 14 s 14 2.0 29 s 14 s 13 25 14
g (1.3-1.5) (1.2-1.5) (1.8-2.1) (2.7-3.0) (13-1.5) (1.2-1.3) (2.4-2.6) (1.3-1.5)

FLD: high 15 12 17 2.0 26 s 13 s 15 26 1.7
- g (1.4-1.6) (1.1-1.3) (1.6-1.9) (1.8-2.1) (2.4-2.8) (1.2-1.5) (1.4-1.6) (2.4-2.8) (1.5-1.9)

MS 22 1.9 23 26 3.1 15 2.0 14 1.6 3.1 1.9
ATPIII (2.1-2.4) (1.8-2.1) (2.1-2.5) (2.5-2.8) (3.0-3.2) (1.4-1.6) (1.8-2.1) (1.3-1.5) (1.5-1.8) (3.0-3.2) (1.8-2.1)

MS IDF 2.0 15 2.0 25 2.9 14 1.8 15 17 32 2.0
(1.9-2.1) (1.4-1.5) (1.8-2.1) (2.4-2.6) (2.8-3.0) (1.4-1.5) (1.7-1.9) (1.4-1.6) (1.6-1.8) (3.0-3.4) (1.9-2.1)

MS IS 23 15 1.9 24 3.1 13 1.8 14 1.9 29 16
(2.2-2.5) (1.4-1.6) (1.7-2.0) (2.3-2.5) (3.0-3.3) (1.1-1.4) (1.7-1.9) (1.3-1.5) (1.7-2.1) (2.7-32) (1.5-17)

AD 27 13 18 24 29 14 2.0 15 18 34 2.1
(2.6-2.8) (1.2-1.5) (1.6-1.9) (2.3-2.6) (2.7-3.0) (1.4-1.5) (1.8-2.1) (1.4-1.6) (1.5-1.7) (3.3-3.6) (2.0-2.1)

BMI: Body mass index. TyG: Triglyceride glucose index. TG/HDL: Triglyceride/High density lipoprotein. METS-
IR: Metabolic score for insulin resistance. SPISE: Single-point insulin sensitivity index LAP: Lipid accumulation
product. FLI: Fatty liver index. his: Hepatic steatosis index. ZJU: Zhejiang University index. FLD: Fatty liver
disease. MS: Metabolic syndrome. ATPIII: Adult Treatment Panel III. IDF: International Diabetes Federation.
JIS: Joint Interim Statement. AD: Atherogenic dyslipidemia. References: Women, 18-29 years, social class I,
non-smokers, high physical activity, high adherence to Mediterranean diet.

It is observed that, both at baseline and post-intervention, the variables that most
increase the risk of presenting high values of the different cardiometabolic risk scales
are physical activity and age, followed by sex and adherence to the Mediterranean diet.
Tobacco, in many cases, shows no influence.

4. Discussion

This study was carried out on workers from two autonomous communities in Spain
(the Balearic Islands and Valencia) who performed different professions and who went
to occupational health services to undergo occupational medical examination. The inter-
vention was carried out shortly after the confinement caused by the COVID-19 pandemic,
including patients seen between the months of January and June 2021 and their follow-up
for 12 months. Therefore, in the sample, it was possible to find higher basal values than
those typically found under normal conditions. However, our intention was to evaluate the
effectiveness of a personalized weight loss program through dietary advice prepared by
the occupational health unit, in order to encourage and increase adherence to the Mediter-
ranean diet. The usefulness of new technologies had been evidenced in other studies, which
concluded that the use of the internet and interventions with mobile phones increased the
consumption of fruits and vegetables by between two and four servings a day [57]. This
advice was reinforced by an SMS sent to the mobile phone of each of the participants every
2 months, based on the existing literature that recommends frequent and sustained actions
to obtain effective weight loss [58].

A decrease in blood pressure was obtained in both men and women, which was
statistically significant in both systolic and diastolic pressure. These results are consistent
with those of a previous study by Gémez-Sanchez et al. [59], who observed a drop in blood
pressure with a weight loss and physical exercise program at 3 months for systolic pressure
and at 12 months for both pressures. In our case, the measurement was performed only after
12 months, which suggests that, for this intervention to be effective on both components of
blood pressure, it must be maintained over time, as seen in other studies [60].
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We also found a decrease in BMI, waist circumference, and hip circumference that
was also significant in both men and women. Similar findings were published by Lugones-
Sanchez et al. in a study combining a smartphone app with a weight loss smartband [61].
In our study, we found no differences between men and women, which may be due to the
fact that our sample is very similar between both sexes, whereas in the Lugones-Sanchez
study, 68.5% of participants were women.

The variables that correspond to glycaemia and lipid profile also showed significant
improvements in their blood values, with the exception of HDL-c figures in women, which
did not show any changes. This also agrees with other obesity treatment studies, in which
weight loss is associated with a reduction in LDL-c and triglycerides, but with small changes
in HDL-c [62].

In the case of body fat, the average percentage of fat mass improved in men but
remained unchanged in women. However, the percentage of visceral fat did show a
significant decrease in both sexes. This situation had already been described in previous
studies detailing that, when establishing a weight loss program, men mobilize a greater
amount of intra-abdominal fat than women, which results in a more notable improvement
in metabolic risk profile [63]. If we assess the prevalence of a very high percentage of body
fat, we find a significant reduction in both sexes. This may suggest that the greatest loss of
body fat occurred in people with the highest fat mass at the beginning of the study, which is
also logical if we take into account the fact that the average BMI for women was 24.3—that
is, within the figures recognized as normal weight [64].

Insulin resistance scales also showed a significant reduction between the values before
and after the diet in both sexes, except for the TyG index in women, which did not present
statistical significance. Similarly, the percentages of high values in the different insulin
resistance formulas were also greatly decreased, between 16.2-33.3%, depending on the
formula used. This indicates a significantly lower risk of suffering metabolic syndrome and
consequently a decrease in the cardiometabolic risk of the individual; these are results that
coincide with other studies [65-67].

Another cardiometabolic risk factor is NAFLD (non-alcoholic fatty liver disease),
which is characterized by the accumulation of fat in the liver of people who do not consume
alcohol or do so in small amounts and is associated with overweight and obesity [68].
NAFLD is an increasingly common problem in the adult population, affecting approxi-
mately 25% [69]. This can precipitate the massive accumulation of proteins in the extracel-
lular matrix of hepatocytes, which produces liver fibrosis that can lead to cirrhosis or liver
failure [70]. Its development is also favored by insulin resistance [71], which is an element
that increases cardiometabolic risk.

This led to our decision to evaluate the NAFLD (LAP, FLI, HSI, FLD, ZJU) and liver
fibrosis (BAAT) scales. In all of these, we found a significant improvement in both the mean
values obtained at the baseline visit and at 12 months, as well as in the prevalence of high
risk before and after the diet. This is of vital importance, since there are currently no drugs
approved for the treatment of NAFLD, as dietary intervention and physical exercise have
been shown to be effective in the treatment of NAFLD [72-75]. It is worth highlighting the
values achieved in the very significant decrease in the high risk of liver fibrosis, obtained in
both men and women: BAAT high of —32.4% for the former and —26.6% for the latter. This
decrease in the risk of liver fibrosis, evaluated with the BAAT score, coincides with other
published studies [76].

We also wanted to assess how diet monitoring influenced formulas for defining the
metabolic syndrome. In Table 3, when evaluating the number of factors present in each
of the formulas, the one that corresponds to the IDF was left out, since in its definition
of metabolic syndrome waist circumference is a sine qua non condition [44] and would,
therefore, alter the results. The other two formulas presented a significant reduction in the
number of factors that make up the metabolic syndrome. When assessing the prevalence
of these factors in the three formulas (Table 4), we verified that there is a very significant
reduction in the prevalence of the different factors that make up the metabolic syndrome
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after dietary intervention, as observed in other studies [77-80]. Although this reduction
was significant in both sexes, it was much more accentuated in men, with a decrease of
between 42.7-39.3%, depending on the formula used, compared to 20.4-11.5% in women.

The cardiometabolic index (CMI) is an index described in 2018 to assess the distribution
and dysfunction of visceral fat [52]. Several studies revealed a close relationship of this
index with cardiovascular and metabolic diseases, so it should be taken into account to
predict metabolic diseases [81-83]. In our study, we found significant differences between
the results prior to the diet and those obtained in the control visit at 12 months. These
results are logical when taking into consideration the fact that the CMI assesses TG, HDL-
¢, and the waist/height ratio, so, by obtaining an improvement in the aforementioned
parameters, it is expected that the CMI will also improve. However, we believe that it is
important to highlight these results, since the latest studies defend the CMI as the most
significant predictor for the risk of ischemic cardiovascular disease (CVD) [84].

Atherogenic dyslipidemia and the lipid triad are two forms of alterations in the
biochemistry of lipids that evolve into atherosclerosis and produce CVD [85]. In a previous
study, we established the association of atherogenic dyslipidemia and the lipid triad with
overweight and obesity [86], so we believe it is important to show the significant reduction
that occurs in both indices after the dietary intervention program.

Finally, we have performed a pre- and post-intervention multinomial logistic regres-
sion analysis to assess which of the variables studied most increase cardiometabolic risk
and if any of these are affected by dietary intervention.

The variables with the greatest influence on cardiometabolic risk are physical activity
and age, in such a way that the older the person is and the less physical activity the person
performs, the higher their cardiometabolic risk, which is maintained post-intervention.
Other variables that also play a role are sex, with a higher cardiometabolic risk in men, and
adherence to the Mediterranean diet. Lesser adherence to the Mediterranean diet correlated
to greater cardiometabolic risk in all the scales used in our study.

Regarding smoking, our results show that it has no influence on most of the scales
used, and that this characteristic is maintained before and after the intervention.

With regard to social class, practically all the scales used do not find differences
between social class I and social class II. However, social class III does present a higher
cardiometabolic risk in all the scales used.

In the comparison between pre- and post-intervention multinomial logistic regres-
sion, we observed that, in patients with good adherence to the Mediterranean diet, car-
diometabolic risk decreased on all scales. In the same way, other variables, such as hyper-
tension, obesity or metabolic syndrome, improve.

The novelty of this study is the efficacy of the prescription of dietary advice from an
occupational health service, which facilitates the follow-up of patients and the messages
of reinforcement in the changes in their eating habits. This creates changes in their health
parameters and obtains a greater effectiveness of the health system, thus demonstrating the
importance of joint work from all areas of the health system in the prevention of population
health risks.

4.1. Limitations

One factor that could influence the results of our study is the age of the population,
since more than half of our sample was between 40-59 years old. One systematic review
concluded that middle-aged people have greater adherence and predisposition to the use
of self-monitoring interventions [87].

Another important factor that must be taken into account is that it is a quasi-experimental
study. In other words, we know that both diet and physical exercise influence weight
loss [88]. In our study, we did not control for the physical exercise variable, which, as
we were able to verify in the sample, was moderate to high in more than half of our
population, which favors adherence to a better diet [89]. Different studies have found a
strong relationship between regular physical exercise and eating habits, such that people
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who are more motivated to eat well have a greater tendency to do some type of physical
exercise on a regular basis [90,91].

4.2. Strengths

However, we believe this does not detract from the validity of our results, as it is a
large sample of 1964 workers, with an equal distribution between sexes, and with no loss
in follow-up.

5. Conclusions

Our results suggest that dietary advice on a Mediterranean diet and its reinforcement
with reminder messages through the use of mobile phones may be useful to improve the
parameters evaluated in this study and reduce the cardiometabolic risk of patients.

It is effective to carry out a healthy eating prescription from the occupational health
services, complementing and intensifying the actions of the rest of the health services.
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