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Abstract
Metabolic syndrome refers to a combination of hypertension, abdominal obesity, insulin resistance and hyperlipidemia. It is as-

sociated with other conditions such as varying degrees of abnormal carbohydrate metabolism, either diabetes mellitus or glucose
intolerance, obesity and insulin resistance. Nowadays it is proven that it is a health condition that promotes atherosclerosis and type

2 diabetes mellitus. Metabolic syndrome was considered a few years ago, as a condition of adulthood, however, it has recently been

demonstrated a prevalence increasing in children, adolescents and young adults linked to the significant increase of obesity in these
age groups and therefore an increment in complications like cardiovascular morbidity and mortality increasingly in younger ages.

The criteria for the diagnosis of metabolic syndrome have been developed based on the adult population and its practical utility

allows secondary prevention. In young populations, metabolic syndrome is much less prevalent, so the inclusion of other markers
such as body mass index and markers of inflammation, pro inflammatory cytokines, C-reactive protein, is essential to make a diagnosis closer to their reality.

We review the literature on metabolic syndrome and its major components in young adults, an age group that for their living

conditions is becoming more vulnerable, the same ones that in case of not been controlled, could make complications such as cardio-

vascular disease, cerebrovascular disease, type 2 diabetes mellitus being present increasingly in younger ages. We include the results
of research conducted in young students in the first semester of the Faculty of Medical Sciences of the Central University of Ecuador.
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Introduction

Metabolic Syndrome (MS), described in 1998, refers to a combination of hypertension, abdominal obesity, insulin resistance (IR) and

hyperlipidemia [1]. Nowadays it is well known it is a condition that promotes atherosclerosis and type 2 diabetes mellitus [2].
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MS is synonymous of ‘’X syndrome’’ and ‘’insulin resistance syndrome’’ cause it is tightly associated with obesity, although this relation

is not exclusive, as it is shown in the fact of no obese people with MS [4].

MS was considered until some years ago, as an own condition from the adulthood, however it has been proved a growing prevalence

in children, teenagers and young adults, related to a substantial increment in obesity in these age groups [4-6] and therefore the cardiovascular morbi-mortality increasingly earlier ages.

Since some decades before, some researchers and organizations have proposed several metabolic syndrome definitions. The one from

the World Health Organization (WHO), first international accepted definition, consider MS with the following criteria: glucose intolerance,
either type 2 DM or insulin resistance, added to two or more from the following issues: high blood pressure, dyslipidemia, abdominal

obesity and microalbuminuria [7]. The National Cholesterol Education Program Adult Treatment Panel (NCEP ATPIII) [8], propose changes

about leave out the IR and grant greater importance to the hypertriglyceridemia and HDL-cholesterol’s fraction, defined the risk factors

and cut-off points for the diagnosis of MS. According to these criteria, it is necessary the concurrence of at least 3 of the following factors:

abdominal obesity, raised triglycerides, low concentrations of HDL-c, elevated blood pressure and raised plasma glucose. Since then, the
cut-off point for defining hyperglycemia has been modified, which allows an earlier detection of insulin resistance [9,10].

During childhood and adolescence, obesity has been considered for the World Health Organization (WHO) as a public health issue.

Changes in life style that trigger scientist technical evolution have been indicated as a determining factor of this condition [11]. In this age

group, obesity seems to be the most important trigger of IR, which turns children and obese teenagers in a risk group for MS development.
Nowadays, there is ongoing debate about the underlying cause of MS, but most scientists agree that IR and obesity are the most impor-

tant factors, without take aside the genetic predisposition that plays a preponderant role, meaning etiopathogenesis of MS is a complex
interaction of genetic and environmental factors [12,13].

In general terms, the criteria for the diagnosis of MS have been elaborated based on the adult population and their practical usefulness

makes secondary prevention possible [14,15]. In younger populations, MS is a lot less prevalent [16], so that it becomes indispensable
for its diagnosis, the inclusion of other markers such as body mass index (BMI) and inflammatory markers (proinflammatory cytokines,
ultra-sensitive C-reactive protein (CRP).

Since MS was described and considered a health problem, several studies were initiated to try to establish its prevalence in the popula-

tion. In the 1980s, appear several research about epidemiological aspects of diabetes mellitus and hypertension association [17], but the
epidemiological study that provided evidence for the existence of MS was the San Antonio Herat Study [18], in which it was shown that
total prevalence of obesity, diabetes mellitus or glucose intolerance, hypertension, hypertriglyceridemia and hypercholesterolemia, was
much higher than each of them isolated.
Prevalence of MS in Young Adults

The global prevalence of MS ranges from < 10% to 84%, depending on age, region, urban or rural environment, ethnicity and the defi-

nition of the metabolic syndrome used [19-21]. In the United States, between 1994 and 2000, the prevalence of MS in adults increased

from 23% to 27% along with an increase in obesity and physical inactivity [22]. Developing regions such as Latin America, due to the
change in lifestyle factors that contribute to the development of SM, may show even greater increases in their prevalence in relatively
short periods of time [23].

A Mexican study of newly enrolled students at “Universidad de Veracruz” found a prevalence of MS of 2.8%, but the percentage of

students at high risk for developing MS was 34%, the highest risk was for women with 43.75% [24]. In Brazil, the prevalence of MS varies
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from 1.1% in the adolescents of public schools, 6% in adolescents with a family history of DM2 and 26.1% in obese children and adolescents [25].

In Ecuador, the follow-up given to the diagnosis of MS for predicting the risk of cerebrovascular disease and diabetes mellitus is lim-

ited. Despite there are important isolated data to justify the study of MS, there are few publications on this subject, perhaps the most
significant is the one reported in a study of a male population sample from the Highland Region of Ecuador between 30 and 60 years, in

which was demonstrated a prevalence of MS of 13.4% according to ATPIII criteria and 33.1% according to IDF [26]. There are no studies
on MS and their risk factors in the young population.

The Unit of Metabolic and Infectious Diseases from the Faculty of Medical Sciences of the Central University of Ecuador (UCE) carried

out a research work in medical students between 17 and 25 years [27], in which was determined the risk factors associated with the

prevalence of metabolic syndrome. In the study done by Ruano C., et al. there were included all students enrolled in first, second and third

semester from the Medicine Career of the Medicine’s Faculty of the UCE, period October 2014 March 2015 (n = 883). The researchers
found a prevalence of 8.2% (n = 73) of SM (IDF), which was higher in women (68%). It should be noted that 16.08% of the students had at

least two risk factors for development of MS and 50% of them at least one, constituting a population with a high risk of MS, only 34.65%
of the population studied did not present any risk factor [28] (Graph 1).

Graph 1: Risk factors for M.S (n = 883).

Obesity and MS
At present, obesity in adolescence is a serious public health problem. In developed countries, there are about 110 million young people

diagnosed as overweight or obese [29]. It is known that obesity increases cardiovascular risk and metabolic syndrome in children [30],
adolescents and adults [31], and it is true that inflammation plays an important role in the development of these issues [32]. Some authors
attribute the high percentages of overweight and obesity to the lack of physical activity that is becoming more frequent at an early age.

Physical activity is inversely associated with different metabolic indicators such as lipid profile, IR and peripheral vascular resistance,

all of them, components of MS [33]. In sedentary subjects, lipid profile alterations have been found, including high levels of triglycerides,
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decrease in HDL cholesterol, and elevation of non-HDL and Apo B cholesterol, all of which are associated with increased cardiovascular
risk [34].

Data published in the “Encuesta Nacional de Salud y Nutrición” ENSANUT-ECU 2011 - 2013, indicate that the prevalence of overweight

and obesity in Ecuador in adolescents aged 12 to 19 years is 26%, while in those older than 19 years it rises to 62.8% being greater in
women (65.5%) than in men (60%) [35]. Other authors found a prevalence of overweight and obesity of 13.7% and 7.5% respectively
[36].

In the studies made in Central University, the prevalence of pre-obesity was 22.24% and obesity 3.14% [27], 20,9% of women and

24.7% of men were found pre-obese, 2.3% of women and 4.6% of men had obesity.28 In the diagnosis of pre-obesity and obesity was used
the body mass index (BMI) taking into account the recommendations from the WHO.

The prevalence of MS according to BMI by sex was also calculated (Graph 2), finding that 4.40% of women and 1.70% of men with a

normal weight had MS; in the students who presented overweight, the prevalence increased to 23.10% in women and 15.00% in men and
with obese students rises to 30.80% and 46.70% in women and men respectively [28].

Graph 2: Prevalence of MS according to BMI.

The risk of developing MS in overweight women was 6.75 (3.66 - 12.45) times more than in women with normal weight (p 0.001),

while in overweight or obese men the risk was 14.06 (4.63 - 42.63) times more than in men with normal BMI (p 0.001) [28].
Abdominal Perimeter and SM

Combined studies of anthropometry and computerized axial tomography have shown a strong association between waist circumfer-

ence or abdominal perimeter (AP) and abdominal fat, which has given AP a superior discriminatory capacity than body max index (BMI)

and waist-to-hip ratio, in that order, as a marker of risk for chronic diseases such as hypertension, T2DM and cardiovascular disease [37].
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In the study from Universidad Central, we found that waist circumference or abdominal circumference was altered (women > 80 / men >
90) in 52.3% of women and 26.2% of men (p 0.001) [28].

It was also found that in students who perform physical activity 3 or more days a week and more than thirty minutes (non-sedentary),

70.3% have a normal abdominal perimeter compared to those who do not perform any activity (sedentary) where the percentage of stu-

dents with normal abdominal circumference decreased to 52.27%, this difference is statistically significant, furthermore, for sedentary
lifestyle, an elevated risk was found for developing an increased abdominal circumference OR 1.96 (1.30 - 2.97) (p 0.001) (Table 1) [28].
BMI *
<25

>25

“n”
No physical activity

1 to 2 days
3 or more

< 30

> 30

< 30

> 30

AP >80 female y >90 male**
Altered

Normal

%

“n”

%

“n”

%

“n”

%

347

74.95

116

25.05

221

47.73

242

52.27

6

66.67

3

33.33

3

33.33

6

66.67

14

199
92

56

11

75.67

64

74.80

31

44

24.33

25.20

12

105
36

48

39.92
29.27

13

158
87

52

60.08
70.73

Table 1: Days per week that students perform physical activity according to BMI and AP.
*p 0.28/**p<0.05
Other Risk Factors for MS

Table 2 shows the prevalence of other risk factors for MS in relation to sex, found in the study from Universidad Central [28]. HDL-c

was altered in 39.7% of women compared to 18.2% in men (p 0.001). The blood pressure levels were above normal limits in men more
than in women (24.4% vs 9.8%, p 0.001). The values of total cholesterol, LDL, triglycerides and glucose did not present statistically signifi-

cant differences by gender. Smoking in men is higher than in women (19.8% vs 7.3%, p 0.001). Regarding sedentary lifestyle, the number
of women who do not perform physical activity is greater than in men (92.5% vs 75%, p0.001).
%Female (n= 559)

%Male (n = 324)

p

Overweight/Obesity

23.3

29.3

0.46

Obesity (> 30 kg/m2)

2.3

4.6

Overweight (25 - 29.9 kg/m2)

20.9

24.7

Waist circumference (AP)
(Men > 90/Women > 80)

52.3

26.2

Borderline High (200 - 239 mg/dl)

7.2

4

c HDL < 40 mg/dl Men, <50 mg/dl Women

39.7

18.2

19.9

22

Total Cholesterol (> 200 mg/dl)
High (> 240 mg/dl)

7.9

0.7

c LDL > 100 mg/dl

24.9

Borderline high (130 - 159 mg/dl)

4.3

Above optimal (100 - 129 mg/dl)
High (> 160 mg/dl)

Triglycerides >150 mg/dl

Borderline high (150 - 199 mg/dl)
High (200 - 400 mg/dl)

Blood Pressure (> 130/85 mg/dl)
Glucose (> 90 mg/dl)
Smoking

Sedentary lifestyle

0.7

10.6
6.6

3.9

9.8

6.4

7.3

92.5

5.2

1.2

26.9

0.001
0.12

0.001
0.71

3.7

1.2

12.3
8.3
4

0.63

24.4

0.001

19.8

0.001

11.1
75

Table 2: Prevalence of risk factors assessed according to sex.

0.01

0.001
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In relation to total cholesterol, LDL and glucose, the values were not out of normal range in most of the sample. It is noteworthy that

the alterations of the HDL values found in the Ecuadorian study, predominantly occur in women 39.7%, compared to a 18.2% in men.
Regarding triglyceride values, it was found that 12.3% in men and 10.6% in women were greater than 150 mg/dl [28].
High Blood Pressure

In the study carried out on university students from Universidad Central, the 15.2% (n = 134) of the sampling had a BP > 130/85,

9.51% (n = 84) presented an increase in systolic BP, whereas diastolic BP was elevated in 9.1% (n = 81) (Graph 3) [38].

Graph 3: Prevalence of increased BP (> 130/85 mmHg) in general population.

In the same study, if the JNC 7 cutoff points were taken as a reference, the prevalence of hypertension (> 140/90) was 3.7% and pre-

hypertension (120 - 139/80 - 89) was 33.9%. Students with normal BP (< 120/80) were 62.4%.

Comparing the averages of the female and male groups, there were statistically significant differences in both systolic and diastolic

BP (p <0.05), with a significantly higher mean in males. The BP levels were above the normal borderline in males more than in females
(24.4% vs 9.8%). The authors also found a probable association between the risk of developing hypertension at an early age and some
altered risk factors such as triglycerides, BMI, and abdominal perimeter [38].
Inflammatory Markers and SM

Until a few years ago, adipose tissue was considered just an energy-saving energy reservoir, but now, is known to be an active meta-

bolic tissue that releases a significant number of bioactive mediators called adipokines. Some of these mediators (TNF-alpha, IL-6, IL-1)
induce a low-grade systemic inflammation in people with excess body fat [39].

Recent studies suggest a possible relationship between the development of cardiovascular disorders and a low-grade chronic inflam-

mation [32], which is mediated by disorders in adipose tissue secretion by cytokines such as ceruloplasmin, leptin, adiponectin, and IL-6
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[40-42], that linked to increased blood lipid levels constitutes risk factors for the early development of cardiovascular disease [43], which
means that the determination of serum levels in the adolescent population constitutes an effective tool to predict and prevent the risk of
cardiovascular disorders [44-46].

Several studies have demonstrated the sensitivity of IL-6 to increases in body weight, and it is therefore considered an excellent

marker of metabolic syndrome [43].

In the other hand, this avidity shown by IL-6 has made possible its consideration as a potent inducer of the inflammatory phase in

young obese subjects [47].

C-reactive protein (CRP) is an acute phase protein produced by the liver in response to factors released by adipocytes. It increases in

a direct proportional way with IL-6 in acute and chronic inflammatory diseases and is an independent predictor of myocardial infarction,

arterial disease, sudden cardiac death, even in healthy population [48]. CRP concentrations reflect the inflammation related with lifestyle,
including obesity, dietary factors and physical activity, it has also been associated with insulin resistance and pre-clinical atherosclerosis
in adults [49].

CRP is considered a powerful indicator of future heart disease [50], elevations in serum concentrations found in adolescent obese

subjects reflects the high risk of cardiovascular events that these young people have [51]. Several studies have also shown that, in parallel

with the elevation of serum levels of these cytokines, an increase in resistance to the action of insulin occurs in a parallel mode in these
patients [46,52].

In the study conducted in the Faculty of Medical Sciences of the UC of Ecuador, in relation to the inflammatory markers, it was found

that 19.4% of the general population presented CRP values between 1 and 3 mg/dl, and a 7.4% from 3 to 9 mg / dl. A 7,48% presented alteration of IL6 levels (> 3.1 mg/dl). The average values found in IL6 according to BMI < 25 kg/m2 and > 25 kg/m2 showed a slight increase
in the overweight and obesity group (p 0.0001) and in the group with MS (p 0.0001) (Table 3) [28].
CRP

p

Increased

0.431 ± 0.533

p > 0.05

Population

Healthy

1.018 ± 0.959

p < 0.05

BMI

Normal

1.022 ± 0.946

p < 0.05

Perimeter
Abdominal

Normal
MS

Overweight and Obese

1.01 ± 0.955

0.434 ± 0.505

0.344 ± 0.514

IL6

p

2.609 ± 1.14

p >0.05

2.513 ± 1.823

p > 0.05

2.245 ± 0.729

p < 0.05

2.522 ± 1.818
2.641 ± 1.135
3.231 ± 2.778

Table 3: Averages of inflammatory markers in relation to the presence of MS, AP and BMI.
There are few studies evaluating the association between markers of inflammation and metabolic risk (IR, hypertension, dyslipid-

emia), which seems to be attenuated when adjusted for obesity. Some authors have reported higher CRP levels in adolescents with MS
[52]. In the study carried out in students of the UCE Medicine Career, the levels of us-CRP present a different behavior, it was found that

the average us-CRP according to abdominal perimeter, is higher in normal subjects, this does not persist in IL6, where the value is slightly
higher in those with increased abdominal perimeter [28].
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IR is defined as a condition characterized by a lower biological activity of the hormone that is expressed in its different metabolic ac-

tions, being the most evident in the metabolism of glucose. This takes place in organs and tissues such as the liver, adipose and muscular

tissue and in the vascular endothelium too. A certain degree of insulin resistance is physiological during puberty, in pregnancy and with
aging, and is usually compensated for an increased secretion of insulin by the beta cells of the pancreas [53].

In the Ecuadorian study [28], the percentage of subjects with insulin resistance who do not present alteration in weight is slightly

higher than in students who are overweight and obese, data that do not agree with the literature, can be attributed to genetic variables or

to the high indexes of familial pathological antecedents reported by the students, since at least 1 of each 2 has a first degree relative with
DM, finding that the overweight and obesity is not a determining factor as it is in an older population (Graph 4 and 5).

Graph 4: Percentages of insulin resistance assessed by BMI.

Graph 5: Insulin resistance versus BMI (stratified by sex).
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Nutritional recommendations in MS aim to improve insulin sensitivity and prevent or treat metabolic disorders. Although some di-

etary nutrients may have some influence on insulin sensitivity, the main benefits are obtained from weight loss [54]. Several studies rec-

ommend decreasing intake of saturated fatty acids and trans fatty acids and increasing the intake of monounsaturated fatty acids (MUFA)
and polyunsaturated fatty acids (PUFAs) [29]. The consumption of MUFA and PUFA favors the control of blood pressure, coagulation,
endothelial function and insulin resistance, having beneficial effects in the prevention and treatment of MS [24].

Students entering the university have tendency to adopt poor feeding habits and a sedentary lifestyle, which is aggravated by a other

issues like stress and heavy workload, that result in the intake of fast foods with poor nutrient supply, a disrupted meal schedule and lack

of time to perform physical exercise, and this way developing overweight, obesity and the components of the Metabolic Syndrome [24,25].
In the sample studied in our study it was found that 1 in 13 had MS, 1 in 10 presented two risk factors and 1 in 2 at least one risk fac-

tor for MS. 1 out of 4 students had some degree of overweight or obesity and significant percentage changes in plasma lipid levels and
blood pressure. Although most of students are still in the low risk categories, it is advisable to continue doing this type of studies that will

allow us to increase knowledge about the presence of risk for chronic non-communicable diseases and to diagnose and treat adequately
the patients with MS. Considering the large number of people with at least one risk factor, it is essential to promote healthy lifestyles that
include non-pharmacological measures such as diet and exercise.

Acknowledgement

Students of First, Second and Third semester in the April- September 2014 period, from the School of Medicine of the Universidad

Central del Ecuador.

Conflict of Interest
Declare if any financial interest or any conflict of interest exists.

Bibliography
1.

Reaven GM. “Banting lecture 1988. Role of insulin resistance in human disease”. Diabetes 37.12 (1988): 1595-1607.

3.

Eckel RH., et al. “The metabolic syndrome”. Lancet 375.9710 (2010): 181-183.

2.

4.
5.
6.
7.
8.

Lozada M., et al. “Factores de riesgo asociados al síndrome metabólico en adolescents”. Gaceta Médica de Caracas 116.4 (2008): 323329.
Ruderman N., et al. “The metabolically obese, normal-weight individual revisited”. Diabetes 47.5 (1998): 699-713.

Lakka HM., et al. “The metabolic syndrome and total and cardiovascular disease mortality in middle-aged men”. Journal of the American Medical Association 288.21 (2002): 2709-2716.

Weiss R., et al. “Obesity and the metabolic syndrome in children and adolescents”. New England Journal of Medicine 350.23 (2004):
2362-2374.
WHO. “Definition, diagnosis and classifications of diabetes mellitus and its complications. Report of a WHO consultation”. Ginebra:
WHO (1999).
National Institutes of Health. “Third report of the National Cholesterol Education Program Expert Panel on Detection, Evaluation, and
Treatment of High Blood Cholesterol in Adults (Adult Treatment Panel III)”. Bethesda: National Institutes of Health (2001).

Citation: César Ruano Nieto., et al. “Metabolic Syndrome and Related Risk Factors in Young Ecuadorians”. EC Nutrition 7.6 (2017): 275286.

Metabolic Syndrome and Related Risk Factors in Young Ecuadorians

9.

284

Grundy S., et al. “Diagnosis and management of the metabolic syndrome: an American Heart Association/National Heart, Lung, an
Blood Institute Scientific statement”. Circulation 112.17 (2005): 2735-2752.

10. “The IDF consensus worldwide definition of the metabolic syndrome”. Brussels: International Diabetes Federation (2006).

11. World Health Organization. “Obesity: preventing and managing the global epidemic”. Geneva: WHO (2004).

12. N F Butte. “Quantitative genetic analysis of the metabolic syndrome in Hispanic children”. Pediatric Research 58.6 (2005): 1243-1248.
13. JS Pankow., et al. “Insulin resistance and cardiovascular disease risk factors in children of parents with the insulin resistance (Metabolic) syndrome”. Diabetes Care 27.3 (2004): 775-780.
14. Tzou W., et al. “Increased subclinical atherosclerosis in young adults with metabolic syndrome”. Journal of the American College of
Cardiology 46.3 (2005): 457-463.

15. Martín M., et al. “Enfermedad coronaria y síndrome metabólico en jóvenes”. Medicina Clínica (Barc) 126 (2006): 514-515.

16. Palomo I., et al. “Alta prevalencia de factores de riesgo cardiovascular clásicos en una población de estudiantes universitarios de la
región centro-sur de Chile”. Revista Española de Cardiología 59 (2006): 1099-1105.
17. Eckel RH., et al. “The metabolic syndrome”. The Lancet 365.9468 (2005): 1415-1428.

18. Camerón AJ., et al. “The metabolic syndrome: prevalence in worldwide populations”. Endocrinology Metabolism Clinics of North America 33.2 (2004): 351-375.
19. Desroches S and Lamarche B. “The evolving definitions and increasing prevalence of the metabolic syndrome”. Applied Physiology,
Nutrition, and Metabolism 32.1 (2007): 23-32.

20. Kolovou GD., et al. “The prevalence of metabolic syndrome in various populations”. American Journal of the Medical Sciences 333.6
(2007): 362-371.
21. Procopiou M and Philippe J. “The metabolic syndrome and type 2 diabetes: epidemiological figures and country specificities”. Cerebrovascular Diseases 20.1 (2005): 2-8.

22. Ford ES., et al. “Increasing prevalence of the metabolic syndrome among U.S. adults”. Diabetes Care 27.10 (2004): 2444-2449.

23. Schargrodsky H., et al. “CARMELA: assessment of cardiovascular risk in seven Latin American cities”. American Journal of Medicine
121.1 (2008): 58-65.

24. Luz del Carmen Romero Valdés and José Bernabé Ramírez Cabrera. “Metabolic Syndrome prevalence and assocciatted predisponents
factors, in new entrance students to the Universidad Veracruzana, Xalapa region in the period August 2008 - February 2009. Preliminary results”. Revista Médica - Universidad Veracruzana 9.1 (2009): 63-68.

25. Silva RC., et al. “Metabolic syndrome and insulin resistance in normal glucose tolerant Brazilian adolescents with family history of
type 2 diabetes”. Diabetes Care 28.3 (2005): 716-718.
26. López-Jaramillo P., et al. “The utility of different definitions of metabolic syndrome in Andean population”. International Journal of
Cardiology 116.3 (2007): 421-422.

27. Ruano Nieto C., et al. “Prevalencia de Síndrome Metabólico y Factores de Riesgo asociados en Jóvenes Universitarios Ecuatorianos”.
Nutrición Hospitalaria 31.4 (2015): 1574-1581.
28. Ruano Nieto C., et al. “Prevalence of metabolic syndrome and associated risk factors in medical students of universidad central del
Ecuador”. Journal of Diabetes and Metabolism 2.3 (2015): 10.

Citation: César Ruano Nieto., et al. “Metabolic Syndrome and Related Risk Factors in Young Ecuadorians”. EC Nutrition 7.6 (2017): 275286.

Metabolic Syndrome and Related Risk Factors in Young Ecuadorians

29. Am C and Caprio S. “Obesity in children and adolescents”. Journal of Clinical Endocrinology and Metabolism 93 (2008): S31-S36.

285

30. Perichart-Perera O., et al. “Obesity increases metabolic syndrome risk factors in school-aged children from an urban school in Mexico
City”. Journal of the American Dietetic Association 107.1 (2007): 81-91.
31. American Heart Association Scientific Statement. “Diet and lifestyle recommendations revision 2006: a scientific statement from the
American Heart Association Nutrition Committee”. Circulation 114.1 (2006): 82-96.
32. Cockrell A., et al. “Multiple markers of inflammation and weight status: cross-sectional analyses throughout childhood”. Pediatrics
125.4 (2010): e801-e809.

33. J J Muros Molina, et al. “Influence of physical activitu and dietary habits on lipid profile, blood pressure and BMI in subjects with
metabolic syndrome”. Hospital Clínico Universitario de Málaga. España 26.5 (2011): 1105-1109.

34. Juan Caroa., et al. “Metabolic effects of regular physical exercise in healthy population”. Endocrinología y Nutrición 60.4 (2013): 167172.

35. Encuesta Nacional de Salud y Nutrición ENSANUT. Ministerio de Salud Pública de la República del Ecuador 2011-2013.

36. Yepez R., et al. “Prevalencia de sobrepeso y obesidad en estudiantes adolescentes ecuatorianos del área urbana”. Archivos Latinoamericanos de Nutrición 58.2 (2008).
37. Taylor AE., et al. “Comparison of the Associations of Body Mass Index and Measures of Central Adiposity and Fat Mass with Coronary
Heart Disease, Diabetes, and All-cause: A Study Using Data From 4 UK Cohorts”. American Journal of Clinical Nutrition 91.3 (2010):
547-556.
38. Ruano Nieto CI., et al. “Hypertension and cardiovascular risk factors in young university students from Quito, Ecuador”. Archives of
Clinical Hypertension 1.1 (2015): 5-9.
39. Wozniak SE., et al. “Adipose tissue: the new endocrine organ? A review article”. Digestive Diseases and Sciences 54.9 (2009): 18471856.

40. Calabro P., et al. “The role of adiposity as a determinant of an inflammatory milieu”. Journal of Cardiovascular Medicine (Hagerstown)
9.5 (2008): 450-460.
41. Egger G and Dixon J. “Should obesity be the main game? Or do we need an environmental makeover to combat the inflammatory and
chronic disease epidemics?” Obesity Reviews 10.2 (2009): 237-249.
42. Aguilar Cordero MJ, et al. “Ceruloplasmina y su importancia clinica como factor indicador del riesgo cardiovascular en una población
de escolares de Granad”. Nutrición Hospitalaria 26.3 (2011): 655-658.

43. Ritchie SA and Connell JM. “The link between abdominal obesity, metabolic syndrome and cardiovascular disease”. Nutrition, Metabolism and Cardiovascular Diseases 17.4 (2007): 319-326.

44. Mauras N., et al. “Obesity without established comorbidities of the metabolic syndrome is associated with a proinflammatory and
prothrombotic state, even before the onset of puberty in children”. Journal of Clinical Endocrinology and Metabolism 95.3 (2010):
1060-1068.
45. Galcheva SV., et al. “Circulating proinflammatory peptides related to abdominal adiposityand cardiometabolic risk factors in healthy
prepubertal children”. European Journal of Endocrinology 164.4 (2011): 553-558.

46. Caballero AE., et al. “Overweight latino children and adolescents have marked endothelial dysfunction and subclinical vascular inflammation in association with excess body fat and insulina resistance”. Diabetes Care 31.3 (2008): 576-582.
Citation: César Ruano Nieto., et al. “Metabolic Syndrome and Related Risk Factors in Young Ecuadorians”. EC Nutrition 7.6 (2017): 275286.

Metabolic Syndrome and Related Risk Factors in Young Ecuadorians
286

47. Khaodhiar L., et al. “Serum levels of interleukin-6 and C-reactive protein correlate with body mass index across the broad range of
obesity”. Journal of Parenteral and Enteral Nutrition 28.6 (2004): 410-415.

48. Ridker PM. “Clinical application of C-reactive protein for cardiovascular disease detection and prevention”. Circulation 107.3 (2003):
363-369.
49. Kones R. “Primary prevention of coronary heart disease: integration of new data, evolving views, revised goals, and role of rosuvastatin in management. A comprehensive survey”. Drug Design, Development and Therapy 5 (2011): 325-380.

50. Acevedoa M., et al. “Proteina Creactiva y su relación con adiposidad, factores de riesgo cardiovasculary aterosclerosis subclinica en
niños sanos”. Revista Española de Cardiología 60.10 (2007): 1051-1058.

51. Bonetti PO., et al. “Endothelial dysfunction: a marker of atherosclerotic risk”. Arteriosclerosis, Thrombosis, and Vascular Biology 23.2
(2003): 168-175.
52. Akinci G., et al. “Evaluation of markers of inflammation, insulin resistance and endothelial dysfunction in children at risk for overweight”. Hormones (Athens) 7.2 (2008): 156-162.

53. Shepherd PR and Kahn BB. “Glucose transporters and insulin action--implications for insulin resistance and diabetes mellitus”. New
England Journal of Medicine 341.4 (1999): 248-257.

54. Ford E., et al. “Prevalence of the Metabolic Syndrome Among US Adults: Findings from the Third National Health and Nutrition Examination Survey”. Journal of the American Medical Association 287.3 (2002): 356-359.

Volume 7 Issue 6 March 2017
© All rights reserved by César Ruano Nieto., et al.

Citation: César Ruano Nieto., et al. “Metabolic Syndrome and Related Risk Factors in Young Ecuadorians”. EC Nutrition 7.6 (2017): 275286.

