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Background: The prevalence of metabolic syndrome (MetS) is increasing, and its development
may be related to westernized diets and working conditions.

Purpose: The purpose of this study was to evaluate the association of dietary patterns in bank
employees with the presence of MetS, considering sociodemographic and behavioral factors
as well as laboratory tests.

Subjects and methods: This was a cross-sectional study of 515 bankers. Sociodemographic,
occupational, behavioral, and food consumption data were collected. Dietary patterns were
determined by principal component analysis with orthogonal varimax rotation.

Results: The dietary pattern of vegetables, fruits, cereals, and tubers was correlated with the
presence of MetS and with waist circumference measurements and triglyceride levels. Individuals
in the third and fifth quintiles of the pattern “vegetables, fruits, cereals, and tubers” presented
with 3.28 and 2.24 times less chances of MetS when compared to individuals in the first
quintile of this dietary pattern (OR 0.30, 95% CI 0.13-0.67, and OR 0.44, 95% CI1 0.21-0.92,
respectively). Subjects over 45 years of age were almost twice as likely to develop MetS (OR
1.95, 95% CI 1.01-3.77).

Conclusion: Healthy eating represented by the dietary pattern “vegetables, fruits, cereals, and
tubers” was associated with better health among bank employees, especially when evaluating
competing metabolic complications such as MetS.
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Introduction

Metabolic syndrome (MetS) is a strong predictor of mortality as a result of car-
diovascular complications.!? In Brazil, cardiovascular disease presents a troubling
situation, not only because of high morbidity and mortality rates, but also mainly
because it significantly affects younger age groups, among the working classes.® The
high prevalence of MetS in different countries, as well as its intimate association with
cardiovascular morbimortality, has imposed significant costs on society, the expense
of treatment, the economic loss of a portion of the work-force, in addition to loss of
quality of life and early death.?

Aguilar et al* evaluated data from the National Health and Nutrition Examination
Survey 2003-2012, which showed MetS had a prevalence of 33% in the American
population. The prevalence of MetS increased from 32.9% for 2003—2004 to 34.7% for
2011-2012. In a population-based study conducted in the city of Vitoria, ES, Brazil, the

overall prevalence of MetS was 29.8% (., CI 28%—32%), with no difference between

95%
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the sexes.’ The prevalence of MetS was 36.6% in Sao Paulo,
SP, Brazil,® according to the International Diabetes Federa-
tion, and in the Maraj6 Region of Para, Brazil, the prevalence
of MetS was 34.1%.”

In Vitoéria, a group of workers from a banking network
have been studied by Salaroli et al.® It was demonstrated that
17.2% (n=86) of the employees had MetS, with characteristic
alterations in biochemical markers. It should be emphasized
that the banking professional group presented with a high
level of stress-related conditions,’ as well as a high preva-
lence of insulin resistance associated with MetS.!? Levels of
ultra-sensitive C-reactive protein were a useful and effective
marker in identifying the development of MetS,!" and dietary
patterns were associated with the lifestyle of the banking
group and the level of social support received.'?

Prevalence of MetS is increasing at such a rate that in
some regions it already exceeds one-third of the population.
Metabolic disorders, now account for more than 70% of the
deaths in Brazil."® The increase in MetS might be related to
westernized food habits coupled with a sedentary lifestyle.'*!s
This relationship can be seen in changes in food habits
observed over the years in the Brazilian population, mainly
after industrialization and urbanization.!® The urbanized style,
conditioned by the work routine observed in a large part of
the population, has significantly altered the choice and how
food is prepared, changing the way people relate to feeding
themselves and to staying well nourished.'*!

This study aimed to evaluate the association of diet pat-
terns with the presence of MetS within the banking commu-
nity, considering sociodemographic and behavioral factors,
as well as laboratory parameters.

Subjects and methods
Study design and participants

This was a cross-sectional observational study, with data
derived from a study on MetS, insulin resistance, and asso-
ciated factors in bank employees.*!° The sample analyzed
consisted of full-time employees of a banking network,
August 2008 to August 2009, in Greater Vitoria, ES, Brazil,
aged between 20 and 64 years, for both genders.

For sample size calculations, all 1,410 bank employees of
the institution were considered as part of the study population,
with an prevalence of inadequate nutritional consumption of
~50%, a significance level of 5%, a sampling error of 6%,
and a design effect equal to 2 (effect of agency conglomer-
ates), with 450 employees as the minimum sample size. As
a way to compensate for possible loss of participants, all 525
employees randomly selected for the original project were

considered. Of these, 518 (98.6%) completed all the ques-
tionnaires and three did not respond to the Food Frequency
Questionnaire. In addition, three individuals presented caloric
intake higher than plausible values for habitual food con-
sumption'® and were removed from the analysis. Therefore,
the final sample was 515 individuals.

Measures

Data were collected through a structured questionnaire
applied by trained interviewers. Sociodemographic, occupa-
tional, and behavioral variables related to the association of
eating patterns with MetS in banking sector were investigated
(Figure 1).

The sociodemographic variables used in this study were:
sex; age group, categorized as “under 45 years” and “45 years
and over;” socioeconomic class, based on the criterion of
Brazilian economic classification and categorized in “A+B”
or “C+D+E;”" ethnicity/skin color, categorized as “white”

and “non-white;”?

schooling, classified as “primary and sec-
ondary education” and “higher and postgraduate education;”
and marital status, categorized as “common-law marriage”
when married or living with partner and “without common-
law marriage” when single, separated, divorced, or widowed.
Work characteristics were evaluated by investigating
the participants’ lunchtime interval, whether they lived in
the same city as their workplace, their occupational stress,
and the social support they received. In order to determine
“occupational stress” and “social support,” the abridged and
adapted version of the Job Stress Scale*' was used accord-
ing to the demand-control model of Karasek and Theorell,*
classifying individuals as “stressed” (high wear and passive
work) and “not stressed” (active work and low wear).>?* For
the definition of “social support,” the median scores were
obtained for this region, categorizing high social support
scores at >22 and low social support at scores <22.%!
Behavioral variables included tobacco and alcohol use
and physical activity. They also included eating habits
such as replacing lunch with snacks, eating at restaurants,
using sweeteners, using salt shakers at the table, consuming
industrialized seasonings, and the number of meals prepared
daily. Questions regarding dietary habits were adapted from
the questionnaire on Surveillance of Chronic Diseases by
Telephone Inquiry (Vigilancia de Doengas Cronicas por
Inquérito Telefonico; VIGITEL) and were categorized
according to the self-reported frequency. Smokers and alco-
hol users were classified as such, regardless of the amount
or frequency of consumption. Physical activity level was
determined by the long version of the International Physical
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Level 1

Sociodemographic variables

Sex, age group, socioeconomic class, ethnicity/skin color, schooling, and marital status

Level 2 il

Work characteristics

Participant’s lunchtime interval, whether they lived in the same city as their workplace, their
occupational stress and the social support they received

Level 3 ¢

Behavioral variables

Tobacco use, alcohol use, physical activity and eating habits

Outcome ¢

Diet patterns

A

Figure | Theoretical model to evaluate the association of eating patterns with the presence of metabolic syndrome in the banking community, considering sociodemographic

and behavioral factors, as well as laboratory parameters.

Activity Questionnaire validated for the Brazilian popula-
tion,?® with sufficiently active individuals being those who
reported at least 150 minutes of activity =5 days/week® in
sessions related to leisure and transportation.?® To evaluate
food intake, we used the semi-quantitative Food Frequency
Questionnaire (FFQ) validated for Brazilian adults,”® and
analyzed the results by means of dietary patterns determined
by the principal component analysis (PCA) method.!?

The application of the PCA method to the study group was
analyzed, as was the adequacy of the sample size.” Internal
consistency of the FFQ was determined with Cronbach’s
alpha index.?® Applicability of the PCA method was assessed
using the Kaiser-Meyer-Olkin coefficient test and Bartlett’s
test of sphericity.”” A determination was also made of the
number of factors to be extracted by Lebart’s test, based on
the Cattel graph test.?”-?

To obtain uncorrelated factors, a factorial analysis was
applied to the food groups, selecting the orthogonal varimax
rotation for the extraction of the factors,?”-*® grouping foods
with saturation loads above 0.3, thus identifying dietary
patterns based on their interpretability and characteristics
of items held in the dietary pattern.?’

After rotational factor analysis, three dietary patterns
were generated, representing the food consumption of the
study population. Pattern 1, vegetables, fruits, cereals, and

tubers, which contained cabbage, carrot, cucumber, pumpkin,
zucchini, okra, chayote, cauliflower, beet and pod, lettuce,
tomato, papaya, apple, pear, watermelon, guava, mango,
pineapple, grape, orange, manioc, polenta, cooked potatoes
and yams, onion, garlic, and peppers. Pattern 2, sweets and
snacks, which contained lentils, cake, ice cream, chocolate,
pudding, chocolate powder, pizza, salty fish, canned fish and
shrimp, wine, viscera, and avocado. Pattern 3, traditional and
protein, which contained rice, beans, pork, bone-in beef and
beef steak, sausage, eggs, potato chips, hamburger, bacon,
mayonnaise, sweet bread, salt bread, and butter/margarine.'?

MetS in bank employees was classified according to the
National Cholesterol Education Program/Adult Treatment
Panel III guidelines,***! which identified the presence of
MetS when at least three of the following criteria are pres-
ent: waist circumference (WC) >102 ¢cm for men and >88
cm in women; systolic blood pressure (SBP)/diastolic blood
pressure (DBP) >130/85 mmHg; fasting blood glucose >100
mg/dL; triglycerides (TG) 2150 mg/dL; and high-density
lipoprotein cholesterol (HDL-c) <40 mg/dL for men and <50
mg/dL for women, taking into account the use of drugs to
control lipid and blood glucose levels, as well as the use of
antihypertensive drugs.®

Biochemical tests were performed in an accredited net-
work reference laboratory using the COBAS E601 analyzer
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(Hoftfman-La Roche Ltd., Basel, Switzerland). Blood samples
were obtained by venipuncture in patients who had fasted
for 12 hours, and ~10 mL of blood sample was collected
into tubes without anticoagulants (ie, a dry tube). For WC
measurements, the subject stood with arms extended from the
body, then a 1 mm-wide Sanny Medical® inextensible mea-
suring tape (Sdo Bernardo do Campo/Séo Paulo, Brazil) was
used that surrounded the subject at a midpoint between the
lower margin of the last rib and the iliac crest.>> The OMRON
742H digital® device (Vila Olimpia/Sao Paulo, Brazil) was
used to measure SBP and DBP following the protocol of the
Joint National Committee on Prevention.>3

Statistical analysis

The determination of bank employees’ dietary patterns was
performed by PCA. Different methods can be applied to
analyze food consumption. Among them is the quantitative
analysis by dietary patterns. The WHO recommends this
procedure as it allows the presentation of food profiles rather
than isolated nutrients, demonstrating the complex chemical
combinations that may be adverse, competing or altering the
bioavailability of other compounds or nutrients.

To describe the study variables, we used measures of
central tendency (mean and median) and dispersion measures
(pattern deviations and interquartile range) for continuous
variables, and absolute and percentage measures for the cate-
gorical variables. Dietary patterns were evaluated with respect
to the first, third, and fifth quintiles, in order to measure the
influence of consumption extremes of each dietary pattern.’*3

For qualitative variables, the chi-squared association test
was used. Fisher’s exact test was used when the expected
values in the table cells were <5 or when the sum of the
column value was <20. For a quantitative and a qualitative
variable, after the normal distribution was evaluated by the
Komolgorov—Smirnov test, a comparison was made between
the means by the Kruskal-Wallis test and by using the Mann—
Whitney U test, two to two, to identify the differences.

The binary logistic regression model was used to test the
associations between the independent variables and MetS.
The variables with up to 20% significance in the univariate
analysis were inserted in the logistic regression model.

For all analyses, the level of significance was 0<5%.
These analyses were performed using the statistical software
IBM SPSS Statistics for Windows, version 22.0 (IBM Cor-
poration, Armonk, NY, USA).

Ethical issues
The Research Ethics Committee of the Health Sciences Cen-
ter of the Universidade Federal do Espirito Santo approved

the study under Opinion N° 1.539.427. All participants in the
study signed an informed consent form, and this study was
conducted in accordance with the Declaration of Helsinki.

Results

Most bank employees were of socioeconomic class A and
B (55.5%, n=286), white (57.7%, n=297), with a high
educational level (higher and postgraduate education,
74%, n=381), were in a common-law marriage (64.4%,
n=331), and were in the age group of 31-50 years (61.5%,
n=317). Consumption of alcoholic beverages was reported
by 62.5% (n=322) of the sample. Smokers accounted for
23.8% (n=122), with other tobacco use being found in 9.5%
of workers (n=49), and 65.8% (n=339) were insufficiently
active. MetS was found in 17.2% (n=85) of bank employees,
and 51.9% (n=267) had abdominal obesity. Altered fasting
glycemia in 8.2% (n=41) of the study group was higher in
males (P=0.007). HDL-c values below the threshold set
for men and women were present in 26.3% (n=131) of
the participants, while altered TG was present at 10.4%
(n=382), in both the cases with a higher prevalence in males
(P=0.001) (Table 1).

Age and marital status were correlated with MetS
(Table 2), in that individuals aged 45 years or in common-law
marriages had more MetS (P=0.032 and 0.007, respectively).
Job and behavioral variables did not show any association
with the presence of MetS (Tables 2 and 3). However,
individuals with a higher adherence to the dietary pattern
“vegetables, fruits, cereals, and tubers” showed an inverse
correlation with the presence of MetS (P=0.008), while the
“sweets and snacks” and “traditional and protein” standards
did not present statistical differences with the presence of
MetS in bank employees (Table 3).

When analyzing the association of the diagnostic criteria
for MetS in relation to the first, third, and fifth consump-
tion quintiles of the pattern “vegetables, fruits, cereals,
and tubers,” we observed an association with WC and TG
(Table 4). Individuals who adhered less well to the pattern
“vegetables, fruits, cereals, and tubers” had a higher WC
(93£17 cm in the first quintile vs 87119 cm in the fifth quin-
tile, P=0.001; and 93£17 cm in the first quintile vs 84+18
cm in the third quintile, P=0.019), as well as a higher level
of blood TG (121171 mg/dL in the first quintile vs 111£72
mg/dL in the fifth quintile, P=0.003).

After binary logistic regression analysis with the variables
that entered the model, there was an association between
age >45 years and a higher chance of MetS (OR 1.687, 95%
CI 1.051-2.709, P=0.03). No common-law marriage (OR
0.477,95% CI10.276-0.825, P=0.008) and greater adherence
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Table | Characterization of bank employees, according to sex

Variables Sex Total P-value
Female Male
n % n % n %

Socioeconomic class* 0.999
C+D+E 112 44.4 117 44.5 229 44.5
A+B 140 55.6 146 55.5 286 55.5

Ethnicity/skin color* 0.656
White 148 58.7 149 56.7 297 57.7
Non-white 104 41.3 114 43.3 218 42.3

Schooling* 0.271
Primary and secondary education 60 238 74 28.1 134 26.0
Higher and postgraduate education 192 76.2 189 719 381 74.0

Age group* 0.001
<45 years 218 86.5 193 73.4 411 79.8
245 years 34 13.5 70 26.6 104 20.2

Marital status® 0.001
Common-law marriage 135 53.8 196 745 331 64.4
Without common-law marriage 116 46.2 67 25.5 183 35.6

Body mass index* 0.001
Eutrophic 146 579 87 33.1 233 452
Overweight 106 42.1 176 66.9 282 54.8

Waist circumference® 0.362
Normal 115 45.8 132 50.2 247 48.1
High 136 54.2 131 49.8 267 51.9

Fasting blood glucose® 0.007
High 12 4.8 29 1.6 41 82
Normal 235 95.2 222 84.4 457 91.8

Dyslipidemia® 0.038
Yes 124 50.2 148 59 272 54.6
No 123 49.8 103 41 226 454

Total cholesterol* 0.156
High 16 6.3 24 9.1 40 7.8
Normal 236 93.7 239 90.9 475 92.2

LDL-c 0.030
High 19 7.7 26 10.6 45 9.2
Normal 227 92.3 219 89.4 446 90.8

HDL-c? 0.001
High 42 17 89 354 131 26.3
Normal 205 83 162 64.6 367 737

TG 0.001
High I 4.4 41 16.3 52 10.4
Normal 236 95.6 210 83.7 446 89.6

Blood pressure* 0.001
High 42 16.7 94 35.7 136 26.4
Normal 210 83.3 169 64.3 379 73.6

Notes: Chi-squared test. *Fisher’s exact test. In bold: statistically significant values (P<0.05). n=515; *n=514; ®n=498; n=491; ‘n=495. Data on metabolic syndrome and

sociodemographic and labor factors have already been published.

Abbreviations: LDL-c, low-density lipoprotein cholesterol; HDL-c, high-density lipoprotein cholesterol; TG, triglyceride.

to the standard “vegetables, fruits, cereals, and tubers” diet
decreased the chances of having MetS (OR 0.330, 95% CI
0.153-0.710, P=0.005 in the third quintile; and OR 0.4776
95% CI 0.235-0.964, P=0.039 in the fifth quintile). After
adjusted analysis, it was found that the pattern “vegetables,
fruits, cereals, and tubers” and age >45 years were associated
with MetS. Individuals in the third and fifth quintiles of the

“vegetables, fruits, cereals, and tubers” standard presented
3.28 times and 2.24 times less chances of MetS when com-
pared to individuals in the first quintile of this dietary pattern
(OR 0.305, 95% CI 0.138-0.672; and OR 0.447, 95% CI
0.216-0.926, respectively). Individuals over 45 years of age
were almost twice as likely to develop MetS (OR 1.954,95%
CI 1.011-3.778; Table 5).
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Table 2 Metabolic syndrome according to sociodemographic
and labor variables of bank employees, to determine the variables
to be included in the logistic regression model

Table 3 Metabolic syndrome according to behavioral variables
and bank employees’ dietary patterns, to determine the variables
to be included in the logistic regression model

Variables Metabolic syndrome P-value
Yes No
n % n %
Socioeconomic class*? 0.905
C+D+E 37 | 435 | 182 | 444
A+B 48 56.5 | 228 | 55.6
Ethnicity/skin color** 0.718
White 51 60 236 | 57.6
Non-white 34 |40 174 | 42.4
Schooling*® 0.076
Primary and secondary 29 34.1 |99 24.1
education
Higher and postgraduate 56 659 | 311 | 759
education
Sex*? 0.155
Female 36 | 424 [ 209 |51
Male 49 57.6 201 |49
Age group*? 0.032
<45 years 222 | 54.1 35 41.2
>45 years 188 (459 |50 |588
Marital status® 0.007
Common-law marriage 66 77.6 | 255 | 623
Without common-law 19 224 | 154 | 377
marriage
Interval time for lunch*< 0.466
2| hour 54 63.5 | 237 | 587
<I hour 31 365 | 167 [ 413
Lives in the same 0.104
working city*?
Yes 49 57.6 |275 | 67.1
No 36 | 424 | 135 | 329
Stress level*? 0.477
Stressed 42 | 494 | 220 | 537
Not stressed 43 50.6 | 190 | 46.3
Level of support 0.283
received*?
High social support 40 47.1 | 221 |539
Low social support 45 529 | 189 | 46.1

Notes: Chi-squared test. *Fisher’s exact test. In bold: statistically significant
values (P<0.05). n=495; ®n=494; n=489. Data on metabolic syndrome and
sociodemographic and labor factors have already been published.®'®

Discussion

The pattern “vegetables, fruits, cereals, and tubers” was a
protective factor against MetS, unlike the “sweets and snacks”
and “traditional and protein” patterns, possibly due to the
nutritional composition of this dietary pattern. The protec-
tion attributed to the pattern “vegetables, fruits, cereals, and
tubers” against MetS might be due to the interaction of factors
that prevented the central deposit of fat and consequently of
insulin resistance and its metabolic complications,*® consis-
tent with the association of this dietary pattern with lower
WC in bank employees. This effect probably occurred due

Variables Metabolic syndrome | P-value
Yes No
n % n %
Use of alcohol* 0.458
Yes 49 | 57.6 | 258 | 62.9
No 28 | 329 | 127 |31
Ex-alcoholic 8 9.4 25 6.1
Smoking® 0.770
Smoker 7 8.2 39 9.5
Non-smoking 56 | 65.9 | 278 | 68
Ex-smoker 22 | 259 |92 22.5
Physical activity level*? 0.102
Active enough 36 | 424 | 133 | 324
Insufficiently active 49 | 57.6 | 277 | 67.6
Exchange lunch for snack- 0.629
5-7x Iweek | 1.2 9 2.2
1—4x Iweek 9 10.7 | 33 8.1
Rarely 74 | 88.1 | 365 |89.7
Eat in restaurant® 0.541
1-3% /day 7 82 51 12.4
1-6x Iweek 49 | 57.6 |229 |559
Rarely 29 | 341 | 130 | 31.7
Use of sweetener** 0.547
Yes 38 | 44.7 | 167 | 41
No 47 | 553 | 240 |59
Number of meals per day** 0.999
<4 60 | 70.6 | 289 | 70.7
>5 25 (294 | 120 | 29.3
Use of the salt shaker*® 0.333
Yes 17 | 20 104 | 25.4
No 68 | 80 305 | 74.6
Consumption 0.999
of industrialized
condiments*®
Yes 56 | 65.9 | 268 | 65.7
No 29 | 34.1 | 140 | 34.3
Pattern “vegetables, fruits, 0.008
cereals, and tubers”’
First quintile 27 | 509 (72 |[294
Third quintile Il 1208 |89 |363
Fifth quintile I5 [283 [ 84 | 343
Pattern “sweets and 0.355
snacks”’®
First quintile 23 | 404 |73 30.7
Third quintile 16 |28.1 |83 349
Fifth quintile 18 | 31.6 | 82 345
Pattern “traditional and 0.601
protein”"
First quintile 151294 |8 | 345
Third quintile 16 |31.4 |83 333
Fifth quintile 20 | 39.2 |80 | 321

Notes: Chi-squared test. *Fisher’s exact test. In bold: statistically significant values
(P<0.05). *n=495; ®n=494; n=491; n=492; *n=493; 'n=298; n=295; 'n=300. Pattern
“vegetables, fruits, cereals, and tubers”: cabbage, carrot, cucumber, pumpkin,
zucchini, okra, chayote, cauliflower, beet and pod, lettuce, tomato, papaya, apple,
pear, watermelon, guava, mango, pineapple, grape, orange, manioc, polenta, cooked
potatoes and yams, onion, garlic, and peppers; pattern “sweets and snacks”: lentils,
cake, ice cream, chocolate, pudding, chocolate powder, pizza, salty fish, canned
fish and shrimp, wine, viscera, and avocado; pattern “traditional and protein™: rice,
beans, pork, bone-in beef and beef steak, sausage, eggs, potato chips, hamburger,
bacon, mayonnaise, sweet bread, salt bread, and butter/margarine.
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Table 4 Diagnostic criteria for metabolic syndrome in bank employees according to consumption quintiles of the dietary pattern

.

vegetables, fruits, cereals, and tubers”

Variables First quintile Third quintile Fifth quintile P-value
p50 IR p50 IR p50 IR
WC (cm)?* 93 17 84 18 87 19 0.003***
Fasting blood glucose (mg/dL)® 85 I 83 14 86 13 0.49
HDL-c (mg/dL) 47 16 47 17 44 17 0.929
TG (mg/dL)° 121 71 99 66 Il 72 0.018*
SBP (mmHg)* 126 22 122 26 126 24 0.357
DBP (mmHg)* 80 15 78 15 78 15 0.831

Notes: Kruskal-Wallis test by using the Mann—Whitney U test, two to two, to identify the differences. In bold: statistically significant values (P<0.05). *Difference between
the first quintile and the third quintile. **Difference between the first quintile and the fifth quintile. *n=514; ®°n=498; n=495; ‘n=515.

Abbreviations: p50, median; IR, interquartile range; WC, waist circumference; HDL-c, high-density lipoprotein cholesterol; TG, triglyceride; SBP, systolic blood pressure;
DBP, diastolic blood pressure.

Table 5 Binary logistic regression, considering the variables associated with metabolic syndrome in bank employees

Variables Crude Adjusted
P-value OR 955Cl P-value OR 955.Cl
IL UL IL UL

Schooling

Primary and secondary education | |

Higher and postgraduate education 0.058 0.615 0.372 1.016 0.600 0.829 0410 1.675
Sex

Female | |

Male 0.149 1.415 0.883 2.269 0.608 1.185 0.619 2.268
Age group

<45 years | |

>45 years 0.030 1.687 1.051 2.709 0.046 1.954 1.011 3.778

Marital status
Common-law marriage | |

Without common-law marriage 0.008 0.477 0.276 0.825 0.124 0.547 0.253 1.180
Lives in the same working city

Yes | |

No 0.098 1.497 0.929 2411 0.634 1.172 0.610 2.251

Physical activity level
Active enough | |

Insufficiently active 0.081 0.654 0.405 1.053 0.278 0.706 0.376 1.325
Pattern “vegetables, fruits, cereals,
and tubers”
First quintile | |
Third quintile 0.005 0.330 0.153 0.710 0.003 0.305 0.138 0.672
Fifth quintile 0.039 0.476 0.235 0.964 0.030 0.447 0.216 0.926

Notes: Binary logistic regression. In bold: statistically significant values (P<0.05). Cases of statistical significance >20% in the chi-squared test were not included in the analyses.
Pattern “vegetables, fruits, cereals, and tubers”: cabbage, carrot, cucumber, pumpkin, zucchini, okra, chayote, cauliflower, beet and pod, lettuce, tomato, papaya, apple, pear,
watermelon, guava, mango, pineapple, grape, orange, manioc, polenta, cooked potatoes and yams, onion, garlic, and peppers.

Abbreviations: IL, inferior limit; UL, upper limit.

to the antioxidant and anti-inflammatory capacity of foods  correct stimulation of pancreatic B cells and mobilization of
belonging to this pattern.!437:3 body energy reserves.*# They are also able to modulate the
It is known that fruits, vegetables, and cereals are excel-  levels of adiponectin and leptin related to excess adiposity,*!
lent sources of micronutrients and dietary antioxidants, such  preventing metabolic changes and their comorbidities.*®
as vitamin C, vitamin E, carotenoids, and flavonoids.!43* Ford et al* in as early as 2003 indicated that a higher
These antioxidants and phytochemicals, together with a  production of free radicals is inversely correlated with insu-
complex of nutritional variables, are able to reduce insulin  lin action, since American adults with MetS had suboptimal
resistance and oxidative stress in the individual, aiding inthe ~ concentrations of some antioxidants, which contributed to the
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higher risk of glycemic changes and cardiovascular diseases.
However, further studies are needed to determine the extent to
which dosage of protective regimes can be beneficial.* In this
study, a nutritional pattern rich in micronutrients has already
shown a positive relationship in the prevention of MetS.

The phytosterols present in the pattern “vegetables, fruits,
cereals, and tubers” are a group of naturally occurring plant
sterols that also contribute to the control of blood cholesterol
by blocking the intestinal absorption of dietary and biliary
cholesterol, decreasing cholesterolemia in patients with MetS
and assisting in cardiovascular protection.* The B complex,
C, D, and E vitamins and folic acid present in this dietary
pattern are associated with reduced cardiovascular risk,'##
mainly due to the impact on homocysteine metabolism.*
In addition, it is a pattern with a high fiber content, which
increases the synthesis of bile acids and causes less return
flow in the enterohepatic circulation, contributing to a greater
conversion of hepatic cholesterol and assisting in the control
of MetS.* It is also a pattern composed of foods with a lower
caloric content, which helps in the control of body weight and
abdominal obesity. In addition, the foods have low glycemic
indexes and carbohydrate levels, favoring the control of TG
levels.*” Nutraceuticals and functional food ingredients are
beneficial to vascular health but the mechanisms underly-
ing such actions are not fully understood. This is related
to reducing 7a-hydroxylase, increasing fecal excretion of
cholesterol, decreasing 3-hydroxy-3-methylglutaryl-CoA
reductase mRNA levels, or reducing the secretion of very
low-density lipoprotein.*®

MetS is associated with a range of major complications, in
part because it includes the presence of several cardiovascular
risk factors, such as abdominal obesity, high blood pressure,
fasting glycemia, hypertriglyceridemia, and low HDL-¢.3° It
is possible that the dietary pattern “vegetables, fruits, cere-
als, and tubers” might be protective for MetS and a range of
associated metabolic complications.

Identification of a dietary pattern that reduced the risk
of developing MetS was important because of the high rate
of this comorbidity in the Brazilian population (29.6%,
14.9%—65.3%),* including employed workers (17.2%).3
Cardiovascular disease patients with MetS are 2—3 times more
likely to have complications and mortality than those without
this metabolic complication,'*® as well as being associated
with a much higher risk of all-cause mortality.?

The beneficial effect of the “vegetables, fruits, cere-
als, and tubers” pattern on MetS was consistent with other
studies. Esmaillzadeh et al** identified that a dietary pattern
characterized by high consumption of fruits, vegetables, and

poultry (healthy eating pattern) was positively associated
with a reduced risk of insulin resistance and MetS in female
teachers. In contrast, a dietary pattern with large amounts of
refined cereals, red meats, butter, processed meat, high-fat
dairy products, and low amounts of low-fat vegetables and
dairy products was associated with a higher risk of MetS.
Baxter et al®* and Castanho et al*’ also showed that fruits
and vegetables had a protective effect against MetS and
associated conditions. A study by Li et al’! involving 7,424
Chinese participants showed that sufficient intake of fruits
and vegetables and adequate blood pressure control was sig-
nificantly associated with a reduced risk of MetS in adults.
In addition, Syauqy et al®* found that both a vegetable and
seafood pattern, and a cereal and dairy pattern reduced the
risk of developing MetS and inflammation among middle-
aged and elderly people with MetS in Taiwan.

The prevalence of MetS with increasing age found in this
study was also found in other studies.*>” Despite age favoring
the development of MetS, the dietary pattern “vegetables,
fruits, cereals, and tubers” still maintained a protective effect,
even after adjustments in statistical analysis.

Limitations

The use of questionnaire can be a limitation of the study
design, and it should be emphasized that factorial analysis
in deriving dietary patterns might be a methodological limi-
tation, considering that this method involved subjectivity in
making some decisions. However, transparency in detailing
such decisions was used to mitigate such limitations.> In
addition, comparable results on food patterns in other stud-
ies provided some external validity.***>*** The use of food
assessments in the field of epidemiology, based on dietary
profiles rather than isolated nutrients, is a recommendation
of the WHO.% By reducing a large number of food variables
to a smaller group of factors, it is possible to identify the
underlying food components among the complex interac-
tion of genetic, environmental, and individual factors that
synergistically protect against chronic disease.**

Conclusion

A healthy diet represented by the dietary pattern “vegetables,
fruits, cereals, and tubers” was associated with better health
among bank employees, especially when evaluating the
competing metabolic complications, such as MetS. This
protective factor was closely linked to WC and blood TG
and, consequently, control of insulin resistance and body
weight. The action of this dietary pattern might be due to its
nutritional quality, because it is rich in micronutrients, phy-
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tochemicals, and fibers. Its protective effect was maintained
even after adjusting for sociodemographic, job-related, and
behavioral factors. Therefore, encouraging the consumption
of this diet in the workplace could reduce the chances of
developing adverse metabolic changes and chronic disease
in bank employees and those with similar jobs.
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