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Abstract

Introduction: metabolic syndrome (MS) components are independent risk factors for the development of cardiovascular disease and type 2
diabetes, major causes of mortality in the world.

Objective: to evaluate the frequency of MS components and its association with sociodemographic variables and physical activity among young
health professionals at the University of Guadalajara.

Methods: a cross-sectional study entitled LATIN America METabolic Syndrome Mexico (LATINMETS-Mex) was conducted. Weight, height, waist
circumference, blood pressure, triglycerides, glucose and HDL cholesterol were measured. Socio-demographic and physical activity data were
surveyed. MS components were diagnosed based on the revised criteria of Alberti et al. (2009). Associations were assessed using logistic
regression adjusted for age and sex.

Results: a total of 316 volunteer subjects were analyzed (70.9% women, 83.8% < 29 years). The frequency of MS was 7.0% and 55.5% of
subjects presented one or more MS components (27.2% abdominal obesity, 26.6% low HDL cholesterol). After adjustment, abdominal obesity,
high blood pressure and hypertriglyceridemia were positively associated with BMI > 25 kg/m?. High blood pressure and hypertriglyceridemia
were negatively associated with being female while low HDL cholesterol was positively associated with this gender after adjustment. Abdominal
obesity was the only component negatively associated with physical activity (300 to 600 minutes per week) after adjusting for age and sex. No
association between MS and sociodemographic variables or physical activity was found.

Conclusions: half of the participants presented one or more metabolic syndrome components. Actions are required to reduce cardiometabolic
risk in the study population considering the sociodemographic and lifestyle variables associated.

Resumen

Introduccion: los componentes del sindrome metabalico (SM) son factores de riesgo independientes para desarrollar enfermedades cardiovas-
culares y metabolicas, principales causas de mortalidad en el mundo.

Obijetivo: evaluar la frecuencia de componentes del SM y su asociacion con variables sociodemograficas y actividad fisica en profesionales de
la salud jovenes de la Universidad de Guadalajara.

Métodos: disefio transversal derivado del estudio multicéntrico LATIN America METabolic Syndrome (LATINMETS). Se midieron peso, talla, cintura,
presion arterial y concentracion sanguinea de triglicéridos, glucosa y colesterol HDL. Se preguntaron datos sociodemograficos y actividad fisica.
Los componentes del SM se diagnosticaron con los criterios de Alberti y cols. (2009). Las asociaciones se evaluaron con regresion logistica
ajustada por edad y sexo.

Resultados: se analizaron 316 voluntarios (70,9% muijeres, 83,8% < 29 afios). La frecuencia de SM fue del 7,0% y el 55,5% presento uno o
mas componentes (27,2% obesidad abdominal, 26,6% hipocolesterolemia HDL). Después del ajuste, la obesidad abdominal, la presion arterial
elevada y la hipertrigliceridemia se asociaron positivamente con un IMC > 25 kg/m?. Ser mujer se asocié negativamente con presion arterial
elevada e hipertrigliceridemia y se asocio positivamente con hipocolesterolemia HDL después del ajuste. La obesidad abdominal se asocid
negativamente con actividad fisica (300 a 600 minutos por semana) después de ajustar por edad y sexo. El SM no se asocid con variables
sociodemograficas ni de actividad fisica.

Conclusiones: la mitad de los participantes presentaron uno 0 mas componentes del SM. Se requieren acciones para reducir el riesgo cardio-
metabolico en la poblacion estudiada considerando las variables sociodemogréficas y de estilo de vida asociadas.
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(LATINMETS) MEXICO STUDY

INTRODUCTION

MATERIAL AND METHODS

Metabolic syndrome (MS) is the presence of three or more
of the following risk factors: abdominal obesity (AQ), high blood
pressure (HBP), high fasting plasma glucose, hypertriglyceridemia
and low HDL cholesterol (HDL-C) (1). MS increases the risk of
cardiovascular disease and type 2 diabetes (2), both of which
are major causes of mortality in the world (3). The risk of these
cardiometabolic diseases increases as the number of the MS
components rise (4). Also, AO (5) and the rest of MS components
are independent risk factors for the development of cardiovascular
disease (4,6) and type 2 diabetes (4). The etiology of MS and each
of its components is attributable to an interaction between genetic,
metabolic and environmental factors (6-8).

The MS prevalence in the world ranges from < 10.0% to
as much as 84.0%, depending on sex, age and ethnicity of
the studied population, and the definition of the MS used (8).
According to the diagnostic criteria of the National Cholesterol
Education Program’s Adult Treatment Panel Ill, MS prevalence
amongst adults in several Latin American countries ranges from
18.8% t0 43.3% (9), and particularly in Mexico it ranges from
24.4% 10 36.8% (10,11). The most frequent MS component in
Mexican population is AO (76.6%) (12) followed by low HDL-C
(60.5%) (13). The high prevalence of MS and its components
in adults coupled with its potential health consequences make
this disorder a public health problem and a financial burden on
the healthcare system (14).

The prevalence data of MS and its components among health
professionals are scarce. The limited evidence shows that the
prevalence of MS among health personnel from Latin American
countries such as Brazil (15,16), Venezuela (17), Ecuador (18)
and Colombia (19) is less than 17.0%, while in Mexico the fre-
quency of MS in medical professionals ranges from 14.5% to
19.0% (20-22), and among nursing professionals the frequency
is 33.0% (20-22). The most frequent MS component in this popu-
lation group was also AO (15,16,18-20). However, more data from
other groups of health workers are needed, and these data need
to be complemented with data regarding the association of MS
and its components with sociodemographic and lifestyle factors.
In addition, it is necessary to evaluate these cardiometabolic risk
factors in order to implement timely and specific actions. Because
of the significant role that health professionals play in promoting
health, their behaviors can potentially influence the health of the
general population. It is thus important for them to maintain a low-
risk health status. A positive association has been shown between
health professionals’ healthy behaviors and their patients having
positive attitudes toward preventive recommendations (23) and
preventive health practices (24).

Therefore, the objective of the present study was to evaluate
the prevalence of MS and its components among young health
professionals in Mexico at the University of Guadalajara, in relation
to their sociodemographic characteristics and physical activity
(PA) levels.
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STUDY DESIGN AND SAMPLE

A cross-sectional multicenter study entitled LATIN America
METabolic Syndrome (LATINMETS) was conducted. LATINMETS
is a study coordinated by the Universitat Rovira i Virgili in Spain
that was carried out in five Latin American Countries (Mexico,
Brazil, Argentina, Paraguay and Colombia), which together form
the Ibero-American Network for the Study of Metabolic Syndrome
(RIBESMET; www.ribesmet.org). This paper only analyzed results
from Mexico.

Participants were university students enrolled in their final
semesters of study and professionals in the fields of medicine,
nursing, nutrition, dentistry, psychology and pharmaceutical bio-
chemistry. In addition, participants either worked or studied at the
University of Guadalajara or at the Civil Hospital of Guadalajara
from January 2011 to July 2013 and were all in apparent good
health. Invitations to take part in the study were initially issued
at random to students and professionals at the University Cen-
ter for Health Sciences, University of Guadalajara. However, due
to a low response rate among the professionals, the study was
opened to volunteers with the above-mentioned profiles. Pregnant
or lactating women were excluded, as were oncological patients
and individuals taking corticosteroid medications. Also, those who
were not evaluated for some components of MS were eliminated.
Atotal of 462 volunteers were invited to participate, of which 319
met the inclusion criteria. Of this number, three were eliminated
(women under the age of 23 with no biochemical abnormalities)
because their waist circumference or blood pressure measure-
ments were not collected (data not shown).

The study was conducted in accordance with the Declaration
of Helsinki guidelines, and all procedures were approved by the
ethics and research committees of the University Center for Health
Sciences, University of Guadalajara (No. Cl-13909). All partici-
pants signed an informed consent.

SOCIODEMOGRAPHIC AND LIFESTYLE
VARIABLES

Sociodemographic variables, such as age, sex, occupational
status (student or professional) and health sector, and lifestyle
variables, such as smoking status (non-smoker or smoker), medi-
cation consumption and physical activity (PA), were collected from
interviews and from a structured questionnaire. PA levels were
evaluated based on a Spanish-language version of the Minnesota
Leisure-Time Physical Activity Questionnaire (25). The amount of
time spent weekly on PA and daily energy expenditure (kilocal-
ories/day) on PA (MET*minutes*days per week) were calculated
based on the frequency of each activity and the average time
spent per day. For the purposes of interpretation, daily energy
expenditure was categorized into quartiles.
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ANTHROPOMETRIC VARIABLES

Measurements of body weight (TANITA UM-061® electronic
scale, 0.1 kg), height (SECA® stadiometer, 0.1 cm) and waist
circumference (fiberglass measuring tape, 0.1 cm) were taken
in accordance with the International Society for the Advancement
of Kinanthropometry. Using these data, body mass index (BMI)
(weight [kg]/height [m]?) was calculated.

BLOOD PRESSURE

Systolic and diastolic blood pressure were measured on both
the left and right arms (Omron HEM-705CP®) according to the
recommendations of the European Society of Hypertension and
the European Society of Cardiology (26). HBP was diagnosed
based on the average of the systolic and diastolic blood pressure
measurements from the arm which produced the higher pressure
reading (26).

BIOCHEMICAL DETERMINATIONS

A 12-hour fasting blood sample was drawn from each par-
ticipant. Subsequently, it was centrifuged (2,500 rpm, 4 °C, 10
min). The samples were immediately stored at -80 °C. Analyses
were carried out in a local laboratory. Fasting plasma glucose
was determined by the glucose oxidase method, HDL-C and tri-
glycerides concentrations were assessed by the enzymatic col-
orimetric method.

METABOLIC SYNDROME DEFINITION

MS was diagnosed based on 2009 consensus criteria jointly
developed by institutions focused on cardiovascular health (1).
MS was defined as the presence of three or more of the following
risk factors (components): abdominal obesity (waist circumference
>80 cm in women and > 90 cm in men; criteria for Central and
South American populations), hypertriglyceridemia (triglycerides
> 150 mg/dl), low HDL-C (HDL cholesterol < 40 mg/dl in men
and < 50 mg/dl in women), high blood pressure (systolic blood
pressure > 130 mmHg and/or diastolic blood pressure > 85
mmHg) and high fasting plasma glucose (glucose > 100 mg/dl).
The intake of medication to treat any of the previously mentioned
components (except abdominal obesity) was also considered as a
criterion for determining the presence of abnormalities.

STATISTICAL ANALYSIS

A descriptive analysis of MS prevalence and its components
was carried out. Categorical variables are expressed as numbers
and percentages, and the association between them was calcu-
lated using the Chi-square statistical test.
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The association between MS and its components, and socio-
demographic and PA variables, was assessed using an age and
sex adjusted logistic regression analysis. A value of p < 0.05 was
considered as significant. Statistical calculations were performed
using SPSS version 20 statistical software for Windows.

RESULTS

A total of 316 participants were analyzed. The majority were
women (70.9%), students (59.5%) and under the age of 29 years
(83.8%). The most highly represented health sectors were nutri-
tion (24.8%) and pharmaceutical biochemistry (22.5%). Personal
pathological antecedents such as dyslipidemia (3.8%), hyperten-
sion (1.3%) and type 2 diabetes (0.9%) were infrequent, as was
the taking of drugs to treat these diseases (< 1%). The frequency
of overweight was 24.7%, and 8.5% of participants presented
obesity. Smoking was self-reported by 10.5% of the sample. The
majority of subjects reported engaging in PA for more than 150
minutes per week (98.1%) or more than 30 minutes per day
(95.9%) (some data not shown).

Approximately half (55.5%) of all participants presented one
or more MS components (0.6% had four, and no one had five).
Significant differences were observed in the frequency of the
number of components according to sex, age group, professional
status and BMI classification (p < 0.05) (Table I). The presence of
one or more components was more frequent in subjects over the
age of 30 (72.5%) and in those who were overweight or obese
(82.9%) (p < 0.05).

The most common MS components were AQO (27.2%) and
low HDL-C (26.6%). Only 0.9% had high fasting plasma glucose
(Table 1I).

AO, HBP, and hypertriglyceridemia were observed more fre-
quently (p < 0.05) in subjects older than 30 years and overweight
or obese subjects. AO was more frequent in the medicine area
and less frequent in the area of nutrition (p = 0.013). HBP and
hypertriglyceridemia were more frequent in men (p < 0.05) while
low HDL-C was more frequent in female subjects (p = 0.018).
Contrary to what was observed in the other components, no sig-
nificant differences (p > 0.05) were observed in the frequency
of low HDL-C according to age, health sector and IMC (Table I).

AO, HBP and hypertriglyceridemia were positively associated
with being older than 30 years, and these three components were
also positively associated with BMI > 25 kg/m? after adjusting
for age and sex. HBP and hypertriglyceridemia were negatively
associated with being female while low HDL-C was positively
associated with this gender after adjusting for age. AO was the
only component negatively associated with PA (300 to 600 min-
utes per week) after adjusting for age and sex. None of the MS
components was significantly associated with occupational status
and smoking status after adjustment (Table Ill).

MS prevalence was 7.0%, with no significant differences by
sex. MS was more frequent in subjects older than 30 years
(25.5%, p < 0.05), and it was also positively associated with this
age group. In addition, MS was more frequent in overweight or

[Nutr Hosp 2018;35(4):858-867]
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Table I. Frequency of the number of metabolic syndrome components
in young health professionalst
0 1 2 >3
Total n (%) n (%) n (%) n (%) P

Total 316 141 (44.6) 113 (35.8) 40 (12.7) 22 (7.0)

Sex 0.004*
Male 92 35 (38.0) 28 (30.4) 21 (22.8) 8 @.

Female 224 106 (47.3) 85 (37.9 19 (8.5) 14 ®

Age (vears) 0.001*
18 -22 160 77 (48.1) 63 (39.9) 14 (8.8) 6 (3.8)

23-29 105 50 (47.6) 35 (33.3) 17 (16.2) 3 2.9
>30 51 14 (27.5) 15 (29.4) 9 (17.6) 13 (25.5)

Occupational status 0.015*
Student 188 87 (46.3) 74 (39.4) 20 (10.6) 7 (3.7)

Professional 128 54 (42.2) 39 (30.5) 20 (15.6) 15 11.7)

Health sector

Nutrition 78 40 (651.3) 32 (41.0) 4 (6.1) 2 (2.6) NAF
Nursing 50 24 (48.0) 14 (28.0) 7 (14.0) 5 (10.0)

Medicine 41 16 (39.0) 13 (31.7) 6 (14.6) 6 (14.6)
Psychology 33 13 (39.9) 15 (45.5) 5 (15.2) 0 (0.0)
Pharmaceutical Biochemistry 71 29 (40.8) 28 (39.4) 7 9.9 7 9.9

Dentistry 37 18 (48.6) (24.3) 9 (24.3) 1 2.7

Other areas® 5 1 (20.0) (40.0) 1 (20.0) 1 (20.0)

BMI 0.001*
< 25 kg/m? 211 123 (68.3) 75 (35.5) 13 6.2) 0 (0.0)
> 25 kg/m? 105 18 17.1) 38 (36.2 27 (25.7) 22 (21.0)

Smoking status 0.720
Non-smoker 282 128 (45.4) 98 (34.8) 37 (13.1) 19 6.7)

Smoker 33 13 (39.9) 14 424 3 9.1) 3 9.1)

PA energy expenditure (kcal/day) 0.771
<2921 80 37 (46.3) 25 (31.3) 10 (12.5) 8 (10.0)
292.2-459.9 79 39 (49.4) 27 (34.2) 9 (11.4) 4 (6.1)
460.0-710.1 78 35 (44.9) 26 (33.3) 12 (15.4) 5 6.4)
>710.2 79 30 (38.0) 35 (44.3) 9 (11.4) 5 6.3)

PA (min/week) 0.700
<300.0 42 19 (45.2) 14 (33.3) (11.9 4 9.5
300.1-600.0 85 43 (50.6) 27 (31.8) 9.9 7 (8.2)
>600.1 189 79 41.8) 72 (38.1) 27 (14.3) 11 (5.8)

NA: does not apply; BMI: body mass index; PA: physical activity. “p < 0.05 was considered as significant. TAssociations between qualitative variables were analyzed
using the Chi-square statistical test. *Chi-square test not used; more than 20% of expected values are < 5. $Other areas: Biology, Chemistry, Ph.D. in Public Health.

obese subjects (21.0%, p < 0.05), and all subjects who presented
MS were overweight or obese as determined by BMI and AO. PA

was not significantly associated with MS (Table IV).

[Nutr Hosp 2018;35(4):858-867]

DISCUSSION

Half of this sample of young professionals, most of whom were

students enrolled in health programs at the University of Guada-
lajara, presented one or more MS components, mainly AO and
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p
NATT

(%)
0

(16

High fasting
plasma glucose**
n
0

3

p
0.812

(%)
(143

(10.6

(11.1)

Hypertriglyceridemia'

21

p
0.687

(%)
(119

HBP!

(17.6

(16.9

15
32

p
0.867

(%)
(23.8)
(28.2)

(26.5)

Low HDL-CS

n
10
24
50

p
0.206

(%)
(35.7)
21.2)

AO*

(28.0)

n
15
18
53

Total
42

85

189

Table Il (Cont.). Frequency of metabolic syndrome components in young health professionals’

<300.0

PA (min/week)

300.1-600.0

>600.1
AQ: abdominal obesity; HBP: high blood pressure; NA: does not apply; BMI: body mass index; PA: physical activity. “p < 0.05 was considered as significant. TAssociations between qualitative variables were analyzed using the
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Chi-square statistical test. *Abdominal obesity: waist circumference > 80 cm in women and > 90 cm in men (criteria for Central and South American populations). $Low HDL-C: HDL cholesterol < 40 mg/dl in men, and < 50 mg/
al in women. 'High blood pressure: systolic blood pressure > 130 mmHg and/or diastolic blood pressure > 85 mmHg. "Hypertriglyceridemia: triglycerides > 150 mg/dl. **High fasting plasma glucose: glucose > 100 mg/dl. The
intake of medication to treat any of the previously mentioned components (except abdominal obesity) was also considered as a criterion for determining the presence of abnormalities. '* Chi-square test not used; more than 20% of

expected values are < 5. #Other areas: Biology, Chemistry, Ph.D. in Public Health.

low HDL-C. MS prevalence was 7.0% in these participants. MS,
AO, HBP and hypertriglyceridemia were positively associated with
age and BMI. After adjusting for age and sex, AO was the only
component negatively associated with PA. None of the sociode-
mographic variables or PA were significantly associated with MS
after adjustment.

Irrespective of the MS prevalence observed in this study, the
studied population is considered to be a cardiometabolic risk
group because half of its members presented one or more MS
components. In other groups of young population (18 to 25 years
old) the presence of at least one MS component is also frequent
(21,27-30). This information is relevant because the MS compo-
nents are interrelated with each other and usually do not present
in isolation (6). This means that anyone having one component is
highly likely to develop more of them, particularly as age increas-
es. In a sample of Mexican medical students it was observed
that a significant proportion had one or more MS components
(69.2%), and this frequency increased six years later (76.4%),
mainly increased the frequency of OA and excess weight by BMI
(> 25 kg/m?) (21). Two other longitudinal studies conducted in
Brazilian health students showed, 15 years (31) and 20 years (32)
after the first evaluation, significant increases in the frequency of
hypercholesterolemia, hypertension and excess weight by BMI (>
25 kg/m2), as well as a significant increase in the average valug of
glucose. Moreover, there is even risk of incidence of cardiometa-
bolic disease from the presence of one component, and this risk
increases as the number of the components present increases (4).

In addition, the most frequent components were AO, which is an
independent risk factor for the development of MS, cardiovascular
disease and type 2 diabetes (5), and low HDL-C, which is asso-
ciated with an increased risk of cardiovascular disease morbidity
and mortality (6). These two components have also been the most
frequently presented components in other studies conducted on
adults (10,11), young people (29,30) and health professionals in
Mexico (20), and health personnel from Brazil (15). In addition, AO
was the most frequent component in the LATINMETS studies in
Colombia (19) and Brazil (16).

The third most frequent component in this study was HBP
(16.5%). However, frequency of this component was greater than
that observed in a sample of young Mexican population (12.1%)
(30) and in health professionals in Brazil (9.3%) (16), both studies
evaluated under consensus diagnostic criteria. Likewise, frequen-
cy of HBP was lower than that observed in general population
from Mexico (10) and in samples of health professionals from
Mexico (20), Colombia (19) and Brazil (15). On the other hand, the
less frequent components in this study were hypertriglyceridemia
(11.4%) and hyperglycemia (0.6%); both components were only
similar to the frequency observed in medical students in Ecuador
(hypertriglyceridemia: 10.96% for women and 13.27% for men;
hyperglycemia: 0.2% for women and 0.34% for men) (18). Sev-
eral studies where the most frequent components were AO and
low HDL-C showed that hyperglycemia was the least frequent
component (15,16,18,29,30).

In Latin America, etiological factors that favor the development
of MS components include lifestyle factors (unhealthy food, sed-



A. Betancourt-Nufiez et al.

870

‘9509n)0 vwseyd bunsey ybiy jo Aouanbalj moj 8L} o anp SiIsAieue Uoissaiba. asIbo) wiopad o0} 8)qissod Jou Sem Jjss “(Xas 10j pajsnipe pajuasaid si abe pue abe o) pajsnipe pajussaid s xas) xas pue abe
10j pajsnipe se pajuasaid S 40w “SalELLIoUqe Jo 82u8SaId al BUUILLIBIap J0) LOLIBJLID & SB PAIIPISL0I 0S[e Sem (f11Saqo [BUILIOPQR J08IX3) SJUaLOALLIOd pauoiuaLL AiSnoimald ayj Jo Aue Jeai) 0 LUOBIIPaL JO el 8y |p/bLw
001 Z 8s0onjb 85020 ewse(d buise) YbiH,, /bW 0G| Z SapLeokibLy eiuapLedfibLLIedly,, BHWW G8 Z 81nssaid poojq JlojSep Jo/pue BHWLW Og | Z 8inssald poojq JijoisAs :inssaid poojq ybiHy ‘uswom uf [p/bw oG >
DU ‘UL Ul [p/Bu O > [0481S8j0Y9 TaH “9-TdH MOT, ‘(Suoieindod uBILIBLIY LIN0S PUEB [BAUSY) 10} BLIBYII) USL Ul W9 0 T PUB USLUOM U WD 08 T 82U8I8JWINILI JSIEM :AYSSqo [BUILIOPQY s “SISA/BUE UoISSalba. ajsiboj Buisn
DazAeuB a1am JSa.e)u Jo Sa|qeLeA ayj PUB SJUSUOALLIOI SUIOIPUAS JIj0qeIaLL Y} UgaMIaq SUOLBII0SSE 8l ] + (1) Yifeay JBnaSeAoIpIBI uo pasnaoy SLUORNIIISUI AQ padojarap Ajulof BL}IO SNSUaSL0I 600z U0 Paseq pasoubelp aiom
SJUBUOALLOI BUIOIPUAS JIOqEIBYY, JUBIYIUBIS SB PaIaPISUCI SEM GO'0 > d, AUARIL [BIISAYA Yd Xapul SSew Apoq g “Aidde Jou Saop v ‘JeAiaju 89uspiuod ;) ‘olfel SpPo HO ‘ainssaid poojq Yoy :dgH “A1saqo [euiopqe 0y

(1'z'eo) 0zco 0590 (1'7'5°0) (o) Gz'go () CANN0)! 009 2
80 L0 L't Gl 'l L'l L0 L0
6120 (1'2'za) 8v's0) (L'v'50) (0e'sa) 6'2'50) 6020 (N A) AL
ssvN ssUN 90 0 o ) o1 o o c0 0°009-1'00€
0t 0t 0l 0k 0t 0k 0t 0l 0°00¢ s
(oomyun) vd
0e‘co €e'vo 0220 @z'co €c'vo 0270 (e'g0) re‘20
Jayowl
s sl 0l 'L 10 60 0l 60 Il 91 HOLS
0t 0t 0t 0t 0t 0t 0t 0t 18)OWs-UoN
sniejs bupjows
{2291 {£01'€2) (€60 deg'sh) Jdeeon 97260 {665 evl) | L(Lesiorh)
w/B <
sl s e 67 61 82 gl Gl 762 ee AIGe
0t 0t 0t 0t o't 0t 0t 0L 2/ Gz >
wg
o1y ro @sL'ro 0120 {9010 L2911 @1's0 6190 2190 6150 L80°c0) Juapng
L't vl ) €0 1T 0t 0t 0t 0t g0
0L 0k 0t 0t 0l 0t 0L 0t 0L 0l [euoIssajold
SNIes [euoednasn
(€2'2000 | (Ggz'200 8020 {2020 MO/ {010 {8 L8 6190 910 -
20 20 0 0 20 20 g 1'Z Ll 60
0l 0t 0t 0t 0t 0l 0t 0t 0t 0t 8B
x9S
6L+ ©1'10 MO /) B N G RN Ary) LG deszn) €250 @20 {P0L'22) | 0L 06 =
vl 9l 0§ L'G v'e G 'l Ll e'g £
820 82's0 6L'70 6170 ©1'90 8190 82'6°0) 8260
sl s 1L Al 60 60 0l 0l 9l 9l be-ee
0t 0t 0t 0t o 0t 0t 0t 0t o 2281
(s1eaf) aby
#(10)40 | (0)HO | =(0)HO | (0)HO | #(10)HO | (9)HO | =(0)HO | (0)HO | #(10)HO | (19) HO
119soon|b

ewse|d Bunsey ybiH

«+BIWBPLS2AIBLIMadAH

udgH

10-11aH Mmo7]

sOV

+S9|geleA 9lA1sayl| pue olydelbowspoIdos UM UORBIDOSSE JIdy] pue ;sjusuoduliod awolpuAs oljogelain ‘il d19eL

[Nutr Hosp 2018;35(4):858-867]



METABOLIC SYNDROME COMPONENTS IN YOUNG HEALTH PROFESSIONALS; LATIN AMERICA METABOLIC SYNDROME 871

(LATINMETS) MEXICO STUDY

Table IV. Metabolic syndromet and its association with sociodemographic and lifestyle

variables*
MS
Total n (%) Crude OR 95% ClI Adjusted® OR 95% ClI

Total 316 22 (7.0)
Sex

Male 92 8 8.7) 1.00 1.00

Female 224 14 0.70 0.28,1.73 0.96 0.36, 2.57
Age (vears)*

18-22 160 6 (3.8) 1.00 1.00

23-29 105 3 2.9 0.75 0.18,3.09 0.75 0.18,3.08

>30 51 13 (25.5) 8.78* 3.13,24.60 8.65 3.08,24.28
Occupational status*

Professional 128 15 (11.7) 1.00 1.00

Student 188 7 (3.7) 0.29* 0.11,0.74 0.83 0.25,2.76
Smoking status

Non-smoker 282 19 6.7) 1.00 1.00

Smoker 33 3 9.1) 1.38 0.39,4.95 1.53 0.40,5.88
PA (min/week)

<300.0 42 4 9.5 1.00 1.00

300.1-600.0 85 7 8.2 0.85 0.23,3.09 0.61 0.15,2.46

>600.1 189 11 (5.8) 0.59 0.18,1.94 0.59 0.17,2.08

OR: odds ratio; Cl: confidence interval; PA: physical activity. “p < 0.05 was considered as significant. 'Metabolic syndrome was defined as the presence of three

or more of the following risk factors: abdominal obesity (waist circumference > 80 cm in women and > 90 cm in men; criteria for Central and South American
populations), hypertriglyceridemia (triglycerides > 150 mg/dl), low HDL-C (HDL cholesterol < 40 mg/dl in men and < 50 mg/dl in women), high blood pressure (systolic
blood pressure > 130 mmHg ana/or diastolic blood pressure > 85 mmHg) and high fasting plasma glucose (glucose > 100 mg/dl). The intake of medication to treat
any of the previously mentioned components (except abdominal obesity) was also considered as a criterion for determining the presence of abnormalities. *Associations
between metabolic syndrome and the variables of interest were analyzed using logistic regression analysis. SOR is presented adjusted for age and sex (sex is presented

adjusted for age and age is presented adjusted for sex).

entary lifestyle, and smoking, among others) as well as others of a
genetic/metabolic nature (predisposition to obesity and metabolic
disorders) and fetal malnutrition (6,7). In addition, health pro-
fessionals have cited limited time, variable schedules, excessive
workload and insufficient space as barriers to the establishment of
self-care actions (healthy eating, rest/sleep, and having sufficient
recreational time) (33).

All of the above suggests that the continuous monitoring of
these risk factors within this young population should be carried
out. Chief among these factors are AO and low HDL-C (in addition
to the routine monitoring of weight, BMI and total cholesterol),
given their high frequency, increased likelihood of presence with
age and their potential influence on cardiometabolic health status.
Systematic monitoring will ensure the availability of up-to-date
scientific data on this population’s health status, which will in turn
aid in decision-making related to the above-mentioned health
issues.

The MS prevalence rate observed in this analysis (7.0%) was
lower than the prevalence reported among the general Mexican
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adult population (> 24.0%) (10,11). It was also lower than the
frequency found among young Mexicans (< 24 years) (> 13.0%)
based on consensus diagnostic criteria (29,30). Additionally, it
was lower than the frequency observed in health professionals (>
30%) (20,22,34) and medical students (14.5%) (21) in Mexico.
And finally, the MS prevalence observed in this study was lower
than that found in the LATINMETS Colombia study (17.5%) (19).
It was comparable to the MS prevalence reported in two studies
that evaluated university students (18 to 25 years old) from the
United States (< 1.5%) (27,28), as well as those reported in the
LATINMETS Brazil study (4.5%) (16), among medical students
in Venezuela (3.3%) (17) and Ecuador (7.5%) (18), and among
health personnel from Brazil (12.8%) (15). Age-adjusted com-
parisons of MS prevalence among LATINMETS countries have
already been sent to be published (Vizmanos B, Betancourt-Nuriez
A, Marquez-Sandoval F, et al. Prevalence of metabolic syndrome
among health professionals in the multicenter study LATIN Amer-
ica METabolic Syndrome [LATINMETS]; 2018; unpublished data)
and varied with respect to the original value in accordance with
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the average age of the sample. As in other studies, the MS prev-
alence observed in the present study was higher among groups
that were older and that had higher BMI (8,10,15,16,19).

The low MS prevalence observed in this study is not attributable
to the diagnostic criteria used (1), as this study employed criteria
for the diagnosis of MS (such as drug consumption and cut-off
points with lower numbers for AO diagnosis) that are more inclu-
sive than those used in other definitions. The low MS prevalence
may be attributable to the fact that the majority of participants
were young (83.8% < 29 years), presented a low frequency of
obesity (by BMI > 30 kg/m?) (8.5%), had an undergraduate level
of university studies and engaged in PA at a rate higher than 90%
in accordance with the World Health Organization recommenda-
tions (35). Among Mexican adults, lower education levels have
been positively associated with MS compared to higher education
levels (10), and engaging in more than 30 minutes of PA per day
(11), or in at least 150 minutes a week (35), has been negatively
associated with MS compared to inactive people. In addition, the
inclusion of volunteers in the study had the effect of increasing
the number of participants with high interest in caring for their
own health, as individuals with higher risk factors would have been
less likely to participate. For example, doctors often avoid routine
medical check-ups by other professionals because they tend to
self-assess their own health (33). Our approach was based on a
random sample from a sample census, but the low participation
of this population group forced us to cease convenience sampling.

Participating in PA was not significantly associated with MS, in
contrast to what had been reported in other studies (11,35). The
absence of an association in the present study may be due to the
fact that the majority of subjects reported engaging in PA for more
than 150 minutes per week (98.1%) or more than 30 minutes
per day (95.9%). Besides, the MS prevalence was low. However,
engaging in 300-600 minutes of PA per week was negatively
associated with AO in this population group. It has been shown
that engaging in more than 150 minutes of PA per week has
health benefits (35).

AO, HBP, hypertriglyceridemia and MS were all positively asso-
ciated with overweight or obesity, a result consistent with the
scientific evidence that MS is a consequence of the metabolic
complications of obesity (36).

One of this study’s strengths is that it provides current data
on the cardiometabolic risk factors present within a previous-
ly unstudied population of young Mexican health professionals.
Another strength of this study is that MS was evaluated using MS
diagnostic criteria from the most up-to-date consensus, which
include cut-off points for the diagnosis of AO that are specific to
each ethnic group (1).

In conclusion, half of the participants presented one or more MS
components, particularly AO and low HDL-C. The frequency of MS
in this sample of young health professionals from the University
of Guadalajara (Mexico) was 7.0%. After adjusting for age and
sex, AO, HBP and hypertriglyceridemia were positively associated
with BMI > 25 kg/m?, and AO was negatively associated with
engagement in PA. MS was not associated with sociodemographic
variables or with PA after adjustment.

A. Betancourt-Nufiez et al.

It is necessary to implement programs of continuous epide-
miological surveillance of major modifiable cardiometabolic risk
factors (LDL hypercholesterolemia, hypertriglyceridemia, hyper-
tension, metabolic syndrome, inflammatory and genetic markers,
type 2 diabetes, abdominal obesity, physical inactivity, smoking,
alcohol consumption, stress and unhealthy diet) in young popu-
lations with and without overweight, in order to implement timely
and specific actions.

In addition, multidisciplinary care should be provided to indi-
viduals who present one or more MS components, and initiatives
for the treatment and prevention of overweight, obesity and AO
should be implemented as a strategy to lower the frequency of
MS components and, in consequence, of cardiometabolic risk (6).
Depending on the characteristics of the population being studied,
efforts could focus on facilitating access to healthy food (with the
aim of reducing processed carbohydrates, total fat and total ener-
gy intake, while also increasing the intake of foods rich in antiox-
idants and fiber) and plain water (as a substitute for sweetened
drinks). The encouragement of behaviors that promote low-risk
health status could start in universities, hospitals or workplaces
environments in which this population spends a substantial part
of each day.
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