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Abstract

Introduction: Multiple definitions of metabolic syndrome (MS) are used in Peru, and there is currently no 
consensus on which definition should be used in clinical practice.
Objectives: To compare cardiovascular disease (CVD) risk estimators, obtained using the ACC/AHA ASCVD 
Risk Calculator, and to assess their level of agreement with different definitions of MS in patients treated in 
Lima, Peru.
Materials and methods: Analytical cross-sectional study. Medical records, collected through consecutive 
sampling, of 233 patients treated between October and December 2019 at the Hospital Nacional Hipólito 
Unanue, Lima, Peru, were reviewed. CVR risk was calculated using the online ACC/AHA ASCVD Risk Calcu-
lator, and the MS definitions of the WHO, NCEP-ATP III, IDF, AHA/NHLBI, JIS and ALAD were considered to 
compare CVD risk according to each definition. Agreement between the different MS definitions was calculat-
ed using the kappa coefficient based on the six levels of strength of agreement described by Landis and Koch.
Results: The median CVD risk in patients with MS according to the definitions of the WHO, NCEP-ATP III, 
IDF, AHA/NHLBI, ALAD and JIS was 9.6 (3.9-20.35), 7.9 (3.1-18.6), 7.3 (3- 16.5), 7.8 (3-17.6), 7.1 (2.9-16.5), and 
7.1 (3.1-16.5), respectively. The prevalence of MS according to JIS, IDF, ALAD, AHA/NHLBI, NCEP-ATP III and 
WHO definitions was 81.97%, 80.26%, 74.68%, 67.81%, 65.67%, and 51.14%, respectively. Agreement between 
the JIS criteria and the IDF, ALAD, NCEP-ATP III, and AHA/NHLBI criteria was 0.944, 0.787, 0.592, and 0.567, 
respectively, but it was 0.286 between the JIS criteria and the WHO criteria.
Conclusions: In Peru, there are differences between CVD risk estimates depending on the MS definition 
used and considered in the present study, which may have an impact on the intensity of the therapeutic and 
preventive interventions performed in these patients.

Resumen 

Introducción. En Perú se usan múltiples definiciones de síndrome metabólico (SM); sin embargo, actualmente 
no hay un consenso sobre cuál definición usar en la práctica clínica. 
Objetivos. Comparar las estimaciones de riesgo cardiovascular (RCV), obtenidas mediante la calculadora 
de RCV de la ACC/AHA, y evaluar su grado de concordancia con diferentes definiciones de SM en pacientes 
atendidos en Lima, Perú.
Materiales y métodos. Estudio transversal analítico. Se revisaron las historias clínicas, obtenidas por 
muestreo consecutivo, de 233 pacientes atendidos entre octubre y diciembre de 2019 en el Hospital Nacional 
Hipólito Unanue, Lima, Perú. El RCV se calculó mediante la calculadora virtual de RCV de la ACC/AHA y se 
consideraron las definiciones de SM de la OMS, NCEP-ATP III, IDF, AHA/NHLBI, JIS y ALAD para comparar 
el RCV según cada definición. La concordancia entre las distintas definiciones de SM se calculó mediante el 
coeficiente kappa con base en los seis niveles de fuerza de concordancia de Landis y Koch. 
Resultados. Las medianas de RCV en pacientes con SM según las definiciones de la OMS, NCEP-ATP III, IDF, 
AHA/NHLBI, ALAD y JIS fueron 9.6 (3.9-20.35), 7.9 (3.1-18.6), 7.3 (3-16.5), 7.8 (3-17.6), 7.1 (2.9-16.5) y 7.1 (3.1-16.5), 
respectivamente. La prevalencia de SM según las definiciones JIS, IDF, ALAD, AHA/NHLBI, NCEP-ATP III y OMS 
fue 81.97%, 80.26%, 74.68%, 67.81%, 65.67% y 51.14%, respectivamente. La concordancia entre las definiciones 
JIS e IDF, ALAD, NCEP-ATP III y AHA/NHLBI fue 0.944, 0.787, 0.592 y 0.567, respectivamente, pero entre la JIS y 
la OMS fue 0.286. 
Conclusiones. Existen diferencias entre las estimaciones de RCV según las distintas definiciones de SM 
usadas en Perú y consideradas en el presente estudio, lo que puede tener repercusiones en la intensidad de las 
intervenciones terapéuticas y preventivas realizadas en estos pacientes.
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Introduction

According to the World Health Organization (WHO),1 cardiovascular diseases (CVD) are 
the leading cause of death worldwide, accounting for approximately 17.9 million deaths 
annually. Since several CVD (e.g., ischemic heart disease, cerebrovascular disease, and 
peripheral artery disease) are associated with atherosclerosis, the current therapeutic 
approach  focuses on preventing this condition.2  However, it is essential to note that 
there are multiple risk factors for CVD, including obesity, high blood pressure, type 2 
diabetes mellitus, and dyslipidemia.3,4

Metabolic syndrome (MS) is a condition whose prevalence is growing globally due 
to changes in lifestyle. In Peru, Tejada-Lopez et al.5 reported a prevalence of 38.97% in a 
study of 4 696 patients treated in the Life Reform program at Hospital I Florencia de Mora 
EsSALUD (La Libertad) between January 2014 and December 2017.

MS is defined as a cluster of several metabolic abnormalities that occur at the same time 
and increase the risk of CVD. Such abnormalities include central obesity, dyslipidemia, 
insulin resistance, impaired fasting glucose, and high blood pressure.6,7 

Multiple institutions, including the WHO,8 the International Diabetes Federation (IDF),9 
the American Heart Association/National Heart Lung and Blood Institute (AHA/NHLBI)10 
and the National Cholesterol Education Program – Adult Treatment Panel III (NCEP-ATP 
III) have established diagnostic criteria for MS.11 In response to this diversity of criteria, 
some institutions have joined forces to establish standard parameters. For example, in 
2009, IDF and AHA/NHLBI proposed a Joint Interim Statement (JIS) to standardize the 
definition of this condition.12 In turn, in 2010, the Latin American Consensus of the Aso-
ciación Latinoamericana de Diabetes (Latin American Diabetes Association - ALAD) was 
published, proposing criteria to establish the epidemiology, diagnosis, control, prevention 
and treatment of MS in adults with a different waist circumference threshold.13 

In Peru, there is neither a consensus on which MS definition should be used nor on the 
clinical relevance of using one or the other of the existing definitions in clinical practice. 
Furthermore, although studies have evaluated the association between the different 
definitions of MS and the presence of CVD, there is no research in Latin America indicat-
ing which definition is most useful for estimating cardiovascular risk (CVR).14,15

Given this situation, the objectives of the present study were to compare CVR estimates 
obtained using the ACC/AHA ASCVD Risk Calculator, and to assess their level of agree-
ment with different definitions of MS in patients treated in Lima, Peru.

Materials and methods

Analytical cross-sectional study. The study population consisted of patients treated 
by the internal medicine service of the Hospital Nacional Hipólito Unanue (HNHU) in 
Lima, Peru, where people with cardiometabolic diseases (hypertension, diabetes mellitus, 
dyslipidemia, obesity and/or MS) were evaluated. Sample size was calculated from the 
prevalence of high CVR obtained with the ACC/AHA ASCVD Risk Calculator and the 
reports of a similar study conducted in people with and without MS in Colombia, which 
was 60.7% and 39.3%, respectively.16 A statistical power of 88.4% and a confidence level of 
95% were used, resulting in a sample size of 232 patients.

Initially, 269 medical records were reviewed, but 36 were excluded for the following 
reasons: history of CVD (coronary heart disease, stroke, and peripheral artery disease), 
lack of laboratory test results to rule out MS based on any of the established definitions, 
absence of CVR assessment (total cholesterol, triglycerides, HDL-c, fasting glucose), 
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and insufficient information on the variables of interest. Thus, the medical records of 
233 patients with cardiometabolic disease treated between October and December 2019 
were reviewed; they were obtained through consecutive sampling during the same time 
period. The flow diagram for patient selection is shown in Figure 1.

Figure 1. Flow chart for participants selection. 
Source: Own elaboration.

The following information was collected from the medical records: sex, age, anthropo-
metric measures (waist and hip circumference, body mass index), blood pressure, history 
of smoking, history of disease, laboratory test results (fasting glucose, total cholesterol, 
triglycerides, high-density lipoprotein cholesterol, microalbuminuria), and diagnoses of 
hypertension, diabetes mellitus, dyslipidemia and obesity. 

For each patient, the criteria for MS were assessed according to the WHO, NCEP-ATP 
III, IDF, AHA/NHLBI and ALAD definitions, as well as the JIS definition (established by 
IDS and AHA/NHLBI). Likewise, CVR was assessed using the online ACC/AHA ASCVD Risk 
Calculator (available at http://www.cvriskcalculator.com/), which uses pooled cohort 
equations to estimate the 10-year primary risk of atherosclerotic CVD among patients 
without pre-existing CVD. Values are interpreted as high risk: >7.5%; intermediate risk: 
5% to 7.5%; and low risk: <5%.17

Definitions of MS used in this study for diagnosis are as follows:
WHO: diagnosis of diabetes, fasting glucose ≥110 mg/dL, impaired glucose tolerance or 
insulin resistance, and at least 2 of the following criteria: waist-to-hip ratio (WHR) >0.9 in 
men and >0.85 in women or body mass index (BMI) >30 kg/m2; triglycerides ≥150 mg/dL  
and/or high-density lipoprotein cholesterol (HDL-c) <35 mg/dL in men and <39 mg/dL 
in women; blood pressure (BP) ≥140/90 mm Hg; or microalbuminuria (urinary albumin 
excretion) ≥20 ugr/min.8

NCEP-ATP III: presence of 3 or more of the following determinants: waist circumference 
>102cm in men and >88cm in women; triglycerides ≥150 mg/dL; HDL-c <40 mg/dL in 
men and <50 mg/dL in women; BP ≥130/85 mm Hg, or fasting glucose ≥110 mg/dL.10

IDF: central obesity (waist circumference ≥90cm in men and ≥80cm in women or BMI 
>30 kg/m2), and at least 2 of the following criteria: triglycerides ≥150 mg/dL or being 
under treatment for elevated triglycerides; HDL-c <40 mg/dL in men and <50 mg/dL in 
women or being under treatment for reduced HDL-c levels; BP ≥130/85 mm Hg or under 
antihypertensive treatment; fasting glucose ≥100 mg/dL or previous diagnosis of type 2 
diabetes.9

269 hospital admission records

251 hospital admission records

233 hospital admission records

18 records excluded:
• Lack of data to assess metabolic syndrome based on 2 or more definitions

18 records excluded:
• 14 due to history of cardiovascular disease.
• 3  due to absence of cholesterol or HDL-c values to calculate 
cardiovascular risk.
• 1 due to lack of demographic data.

http://www.cvriskcalculator.com/
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AHA/NHLBI (modified ATP III): at least 3 of the following factors: central obesity (waist 
circumference ≥102cm in men and ≥88cm in women); triglycerides >150 mg/dL or being 
under treatment for elevated triglycerides; HDL-c <40 mg/dL in men and <50 mg/dL 
in women, or under treatment for reduced HDL-c levels; BP ≥130/85 mm Hg or under 
antihypertensive treatment in a patient with a history of hypertension; fasting glucose 
≥100 mg/dL or under treatment for elevated glucose.10

AHA/JIS (modified ATP III): at least 3 of the following factors: central obesity (waist 
circumference ≥94cm in men and ≥80cm in women); triglycerides >150 mg/dL or being 
under treatment for elevated triglycerides; HDL-c <40 mg/dL in men and <50 mg/dL 
in women, or under treatment for reduced HDL-c levels; BP ≥130/85 mm Hg or under 
antihypertensive treatment in a patient with a history of hypertension; fasting glucose 
≥100 mg/dL or under treatment for elevated glucose.12

ALAD: central obesity (waist circumference ≥94cm in men and ≥88cm in women), and at 
least 2 of the following criteria: triglycerides ≥150 mg/dL or under specific lipid-lowering 
agents treatment; HDL-c <40 mg/dL in men and <50 mg/dL in women, or under treatment 
for reduced HDL-c levels; BP ≥130/85 mm Hg or under antihypertensive treatment; fasting 
glucose 100 mg/dL or previous diagnosis of diabetes or glucose intolerance.13

The collected data were entered into a Microsoft Excel database. Baseline character-
istics of participants were described separately for men and women, and categorical 
variables were presented as frequencies and percentages, while numerical variables were 
presented as medians and interquartile ranges or means and standard deviations, de-
pending on their distribution. Pearson’s chi-square test was used to compare qualitative 
variables, but Fisher’s exact test was used in cases where the expected frequencies in the 
contingency tables were <5. 

The Mann-Whitney U-test was used to determine differences in the median percentage 
of CVR according to the different definitions of MS. In addition, agreement between the 
different definitions of MS was calculated using Cohen’s kappa coefficient. The interpreta-
tion of this measure was based on the 6 levels of agreement strength proposed by Landis & 
Koch: ≤0.00 (no agreement); 0.01-0.20 (none to slight); 0.21-0.40 (fair), 0.41-0.60 (moder-
ate); 0.61-0.80 (substantial) and 0.81-1.00 (almost perfect).18 All statistical analyzes were 
performed in the Stata 14.0 software and a p<0.05 was considered statistically significant.

The present study was reviewed and approved by the Research Ethics Committee of the 
Faculty of Human Medicine Manuel Huamán Guerrero in accordance with Minutes No. 10 
of September 24, 2019, and by the Institutional Research Ethics Committee of the HNHU 
as per Minutes No. 213-2019-CIEI-HNHU of December 12, 2019. Similarly, the study 
took into account the ethical principles for medical research involving human subjects 
established by the Declaration of Helsinki.19 Informed consent was not required as we did 
not work directly with patients. No personal information was published or utilized. 

Results

The mean age of the sample was 58.56 years, with a standard deviation of 11.23 years, and 
the majority were women (72.10%; n=168). The clinical and epidemiological characteris-
tics of the population are shown in Table 1. 

With respect to the 6 definitions studied, MS was more frequent according to the 
JIS definition (81.97%, being more common in women: 84.5%), followed by the IDF 
(80.26%), ALAD (74.68%), AHA/NHLBI (67.81%), NCEP-ATP III (65.67%), and WHO 
(51.14%) definitions. The definitions of MS and their corresponding criteria in relation to 
sex are shown in Table 2.
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Table 1. Clinical and epidemiological characteristics of the sample (n=233).

Characteristics
Men

(n=65)
Women
(n=168)

Total 
(n=233)

p-value

Age(mean; SD) 57.83 ±11.68 58.84 ±11.06 58.56 11.23 0.212

Smoker (n; %) 2 3.08 3 1.79 5 2.15 0.620

Abdominal circumference (cm) (median and IQR) 103.50 93-110 103 96-110 103 95-110 0.002

Hip circumference (cm) (median and IQR) 102.50 94-109 107 100-115 105 98-113 <0.001

Waist-to-hip ratio (mean; SD) 0.99 ±0.04 0.96 ±0.05 0.97 ±0.05 0.143

Body mass index (median and IQR) 29.37 25.53-32.62 30.89 27.04-34.07 30.48 26.03-33.56 <0.001

Diagnosis of hypertension (n; %) 33 50.77 66 39.29 99 42.49 0.112

Systolic blood pressure (median and IQR) 120 110-135 120 110-130 120 110-130 0.003

Diastolic blood pressure (mean; SD) 77.03 ±10.38 75.50 ±9.28 75.93 ±9.60 0.942

Diagnosis of diabetes (n; %) 34 52.31 96 57.14 130 55.79 0.505

Basal glucose (median and IQR) 106 95-137 110 95-140 108.50 95-139 <0.001

Total cholesterol (mean; SD) 185.60 ±46.30 206.05 ±47.84 200.34 ±48.20 0.115

Triglycerides (median and IQR) 149 104-195 154 113.50-221 154 112-212 <0.001

Triglyceride treatment (n; %) 11 16.92 32 19.05 43 18.45 0.708

HDL-c (median and IQR) 40 35-46 45 39-52 43 38-50 <0.001

Microalbuminuria (median and IQR) 7.16 1.76-27.89 8 2.65 -26.97 8 2.3-27.77 <0.001

HDL-c: high-density lipoprotein cholesterol; IQR: interquartile range. 
Source: Own elaboration.

Table 2. Frequency of definitions of metabolic syndrome and its criteria according to sex in the sample (n=233).

Variables
Men  

(n=65)
Women  
(n=168)

Total  
(n=233) p-value

n % n % n %

WHO:

Metabolic syndrome 27 45.76 85 53.13 112 51.14 0.334

Glycemia 38 58.46 109 64.88 147 63.09 0.362

BMI or WHR 65 100 166 98.81 231 99.14 >0.999

TG and/or HDL-c 39 60 107 63.69 146 62.66 0.601

Blood pressure 19 29.23 28 16.67 47 20.17 0.032

Microalbuminuria 12 30 33 31.73 45 31.25 0.841

NCEP-ATP III

Metabolic syndrome 28 43.08 125 74.40 153 65.67 <0.001

Glycemia 38 58.46 109 64.88 147 63.09 0.362

Abdominal circumference 33 50.77 156 92.86 189 81.12 <0.001

TG 32 49.23 90 53.57 122 52.36 0.552

HDL-c 31 47.69 113 67.26 144 61.80 0.006

Blood pressure 25 38.46 61 36.31 86 36.91 0.760

IDF

Metabolic syndrome 46 70.77 141 83.93 187 80.26 0.024

Abdominal circumference 57 87.69 164 97.62 221 94.85 0.005

Glycemia 44 67.69 124 73.81 168 72.10 0.350

TG 35 53.85 99 58.93 134 57.51 0.482

HDL-c 38 58.46 119 70.83 157 67.38 0.071

Blood pressure 37 56.92 86 51.19 123 52.79 0.432

AHA/NHLBI

Metabolic syndrome 37 56.92 121 72.02 158 67.81 0.027

Glycemia 44 67.69 124 73.81 168 72.10 0.350

Abdominal circumference 37 56.92 159 94.64 196 84.12 <0.001

TG 35 53.85 100 59.52 135 57.94 0.431

HDL-c 34 52.31 101 60.12 135 57.94 0.279

Blood pressure 37 56.92 86 51.19 123 52.7 0.432
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Table 2. Frequency of definitions of metabolic syndrome and its criteria according to sex in the sample (n=233). (continued)

Variables
Men  

(n=65)
Women  
(n=168)

Total  
(n=233) p-value

n % n % n %

ALAD

Metabolic syndrome 38 58.46 136 80.95 174 74.68 <0.001

Abdominal circumference 47 72.31 159 94.64 206 88.41 <0.001

Glycemia 44 67.69 124 73.81 168 72.10 0.350

TG 35 53.85 99 58.93 134 57.51 0.482

HDL-c 38 58.46 119 70.83 157 67.38 0.071

Blood pressure 37 56.92 86 51.19 123 52.79 0.432

JIS

Metabolic syndrome 49 75.38 142 84.52 191 81.97 0.104

Abdominal circumference 57 87.69 164 97.62 221 94.85 0.005

Glycemia 44 67.69 124 73.81 168 72.1 0.350

TG 35 53.85 99 58.93 134 57.51 0.482

HDL-c 38 58.46 119 70.83 157 67.38 0.071

Blood pressure 37 56.92 86 51.19 123 52.79 0.432

WHO: World Health Organization; NCEP- ATP III: National Cholesterol Education Program - Adult Treatment Panel III; IDF: International Diabetes 
Federation; AHA/NHLBI: American Heart Association/ National Heart Lung and Blood Institute; ALAD: Asociación Latinoamericana de Diabetes; JIS: 
Joint Interim Statement; BMI: body mass index; WHR: waist-to-hip ratio; TG: triglycerides; HDL-c: high-density lipoprotein cholesterol. 
Source: Own elaboration.

The analysis of diagnostic agreement between the definitions of MS is shown in Table 3. 
Agreement between the IDF and JIS definitions was 0.944, whereas the kappa coefficient 
between the JIS definition and the ALAD, NCEP-ATPIII, and AHA/NHLBI definitions was 
0.787, 0.592, and 0.567, respectively. Agreement between the criteria of the JIS definition 
and those proposed by the WHO was 0.286 (Table 3).

Table 3. Agreement evaluated by kappa index between definitions of metabolic syndrome in the sample.

Metabolic syndrome WHO NCEP-ATP III IDF AHA/NHLBI ALAD

NCEP ATP III 0.429

IDF 0.249 0.598

AHA/NHLBI 0.272 0.546 0.551

ALAD 0.233 0.557 0.841 0.583

JIS 0.286 0.592 0.944 0.567 0.787

WHO: World Health Organization; NCEP- ATP III: National Cholesterol Education Program - Adult Treatment 
Panel III; IDF: International Diabetes Federation; AHA/NHLBI: American Heart Association/National Heart Lung 
and Blood Institute; JIS: Joint Interim Statement; ALAD: Asociación Latinoamericana de Diabetes. 
Source: Own elaboration.

Table 4 describes the CVR estimates (median and interquartile ranges) obtained ac-
cording to each definition of MS. In this regard, it was observed that CVR was significantly 
higher in patients with MS regardless of the definition used, except for the definition of 
ALAD, where no significant differences were observed between CVR medians.
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Table 4. Differences in the median percentage of cardiovascular risk according to the definitions of 
metabolic syndrome in the sample (n=233).

Metabolic syndrome
Estimated cardiovascular risk

Median (interquartile range) p-value

WHO
Yes 9.6 (3.9-20.35)

<0.001
No 4 (1.85-11.7)

NCEP-ATP III.
Yes 7.9 (3.1-18.6)

0.008
No 4.65 (2.35-11.63)

IDF
Yes 7.3 (3-16.5)

0.033
No 4.2 (1.6-11.46)

AHA/NHLBI
Yes 7.8 (3-17.6)

0.014
No 4.5 (2.2-11.9)

ALAD
Yes 7.1 (2.9-16.5)

0.200
No 5.4 (2.3-13.4)

JIS
Yes 7.1 (3.1-16.5)

0.016
No 3.4 (1.6-11.46)

WHO: World Health Organization; NCEP- ATP III: National Cholesterol Education Program - Adult Treatment 
Panel III IDF: International Diabetes Federation; AHA/NHLBI: American Heart Association/National Heart Lung 
and Blood Institute; JIS: Joint Interim Statement; ALAD: Asociación Latinoamericana de Diabetes. 
Source: Own elaboration.

Discussion

The results of this study demonstrate that the number of patients with MS varies de-
pending on the definition used and that, consequently, the estimated CVR varies between 
definitions. For all definitions, CVR was higher in patients diagnosed with MS, which is 
consistent with the findings of Isomaa et al.,20 who, in a study of 4 483 individuals aged 
35–70 years from Finland and Sweden to estimate prevalence and CVR associated with 
MS using the WHO definition, found that CVR was three times higher in patients with 
this condition (p<0.001). It should be noted at this point that, of all the MS definitions 
looked at in this study, the WHO definition determined the highest CVR. 

Similarly, studies such as Lovic et al.,21 conducted in Serbia in 507 patients with 
ST-segment elevation myocardial infarction, and Li et al.,22 conducted in China in 109 551 
adults aged 40 years or older, also reported differences in CVR when evaluating different 
definitions of MS; however, the WHO definition was not used in these studies, and the 
cardiovascular event had already occurred in the study by Lovic et al.21

In the present study, the higher CVR in patients with MS as defined by the WHO 
(compared to the other definitions) could be explained by the fact that the WHO includes 
the results of microalbuminuria test in its criteria, and this factor has been described as 
a predictor of CVR.23  Furthermore, this definition is the only one that considers central 
obesity (BMI or WHR). Therefore, regardless of the diagnostic criteria used, it is crucial 
that physicians who diagnose MS closely monitor their patients’ CVR.  

In the present study, MS was more frequent when applying the JIS definition (81.97%), 
followed by the IDF (80.26%), ALAD (74.68%), AHA/NHLBI (67.81%), NCEP-ATP III (65.66%), 
and WHO (51.14%) definitions. This finding similar to that reported by Saad et al.,24 

 in a cross-sectional study of 243 patients older than 60 years from Niterói (Brazil), in 
which MS was also more frequent when the JIS definition was used (JIS: 69.1%, IDF: 64.1%, 
WHO: 51.9%, and NCEP-ATP III: 45.2%). This could be because both studies used the same 
abdominal circumference cut-off point since both populations were South American. It is 
worth mentioning that, although the prevalence of MS in both studies varied depending on 
the definition and was higher when the JIS definition was used, the prevalence of MS in the 
present study was much higher with the JIS, IDF, and NCEP-ATP III definitions.
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On the other hand, Raposo et al.,25 in a cross-sectional study conducted in Portugal with 
4 004 participants, reported a lower prevalence of MS, finding that MS was present in 
36.5%, 49.6%, and 43.1% of the sample using the NCEP-ATP III, IDF, and JIS definitions, 
respectively. This more marked difference could be attributed to the fact that all defini-
tions of MS differ primarily in the criterion evaluating abdominal circumference, and in 
this case, the abdominal circumference cut-off point in the European population is more 
permissive than in the Latin American population.11 

Regardless of the population studied, it can be seen that the JIS and IDF definitions are 
used more frequently to diagnose MS, and that prevalence is generally higher with the JIS 
definition, as was the case in the present study (81.97% vs. 80.26%). This may be related 
to the fact that in the IDF definition, the abdominal circumference criterion must be met 
in order to determine that a person has MS, whereas in the JIS, this is not required because 
abdominal circumference is one of the five criteria proposed for this purpose. This difference 
could contribute to more people being diagnosed with MS according to the JIS definition.8,11

The high prevalence of MS found in this study may be associated with the fact that 
the research was conducted in a service intended to identify patients with CVR factors 
or with chronic non-communicable diseases such as hypertension, diabetes, and/or 
dyslipidemias. This hypothesis is supported by the findings of Ghamri & Alamri,26 who 
in a study conducted in 155 patients with diabetes mellitus found a higher prevalence of 
MS with the NCEP-ATP III definition (85.8%) compared to the WHO definition (80%). 
The high prevalence of MS according to WHO criteria can be attributed to the fact that 
this diagnosis is based on insulin resistance, a condition associated with type 2 diabetes 
mellitus,7 that all participants in the Ghamri & Alamri study26 were diabetic patients, and 
that patients with this condition were included in the present study. It should also be 
borne in mind that microalbuminuria is a criterion used only in the WHO definition and 
that, as an early indicator of renal dysfunction in diabetic patients, a large proportion of 
the diabetic population is very likely to meet this criterion.27 

In Colombia, Agudelo-Flórez et al.16 conducted a study of 250 patients aged 18 to 60 
years in the CVR program of the municipality of San Carlos in which they found a preva-
lence of MS of 56.5% based on the ALAD criteria and 38.4% according to the NCEP-ATP III 
criteria. In that study, the prevalence of MS was higher than in the present study, because 
it included older adult patients. This difference may be attributable to the fact that the 
prevalence of MS tends to increase with age.13 

As for sex, regardless of the definition used, a higher prevalence of MS was found in 
women, which is consistent with studies conducted in other countries.28-30 

Few studies have been carried out in Peru that compare all of the MS definitions 
analyzed in this study, as these works generally only include the JIS, NCEP-ATP III, and 
IDF definitions.31-33 For example, Arsentales-Montalva et al.,34 in a study of 4 029 people in 
Peru, established that the prevalence of MS was 25.1% using the JIS definition and that it 
was higher in women (67.4%); however, no other definitions were used in that study, so 
no comparisons were made.

In the present study, agreement between the JIS and the IDF definitions of MS criteria 
was almost perfect, unlike agreement between the JIS and ALAD definitions, which was 
substantial. On the other hand, agreement between the JIS definition and the NCEP-ATP 
III and AHA/NHLBI definitions was moderate, while agreement with the WHO definition 
was fair. This finding is similar to that described by Saad et al.,24 who reported almost 
perfect agreement between the JIS and IDF definitions (k=0.89), and moderate agreement 
between the WHO and NCEP-ATP III definitions (k=0.51), between IDF and NCEP-ATP III 
definitions (k=0.55), and between NCEP-ATP III and JIS definitions (k=0.53). Nonetheless, 
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it is noteworthy that Saad et al.24 also reported a moderate agreement between the WHO 
and IDF definitions (k=0.47) and between the WHO and JIS definitions (k=0.45). On the 
other hand, in a study carried out in Ecuador by Vasquez et al.35 in 318 patients, an almost 
perfect agreement (k=0.837) was found between the JIS and ALAD definitions.

In contrast, Ghamri & Alamri26 reported substantial agreement between the NCEP-ATP 
III and WHO definitions (k=0.751), while Cabrera-Rode et al.,36 in a study of 350 overweight 
non-diabetic subjects found that agreement between JIS and IDF definitions and NCEP-ATP 
III and AHA/NHLBI definitions was almost perfect (1.000, 0.947, and 0.885, respectively), 
between WHO and IDF definitions and AHA/NHLBI and JIS definitions was moderate, and 
between WHO and NCEP-ATP III definitions was fair. The present study confirmed the 
almost perfect agreement between the JIS definition and the IDF definition (k=0.944). 

The difference in agreement between MS definitions in different populations may be 
related to ethnic characteristics and lifestyles, making it difficult to use a single definition 
for all populations. In this regard, if a patient is evaluated in a healthcare center with 
greater resource availability, for instance one that offers tests such as microalbuminuria, 
it may be advisable to use the WHO definition, given that such a definition allowed 
for the determination of a higher CVR in patients with MS in this study. Conversely, if 
resources are limited and tests are not available, the JIS definition could be considered, as 
it is the most sensitive for diagnosing SM. 

The present study is one of the first in Peru to compare different definitions of MS, 
including the most recent ALAD definition, and its CVR estimates. However, it has some 
limitations, including the fact that the sample was chosen using non-probabilistic 
sampling; that microalbuminuria results were not available for all patients, suggesting 
that patients with MS according to the WHO definition may have been underreported; 
and that insulin resistance was not assessed. In light of this, new prospective studies 
should be conducted to evaluate the association between each definition and the actual 
probability of cardiovascular events. However, this would require the monitoring of 
population-based cohorts for years, if not decades.

Conclusions

The number of patients identified as MS cases varied significantly depending on the diag-
nostic criteria used. Similarly, CVR differs depending on the criteria used, which may have 
an impact on the intensity of therapeutic and preventive interventions performed in these 
patients. Furthermore, while the JIS, IDF, and ALAD criteria allow for a greater number of 
MS diagnoses, the WHO and NCEP-ATP III criteria identify those with a higher CVR.

Explanatory note

The present study, which was previously submitted to the 2nd Pan American Scientific 
Congress - 34th National Scientific Congress of the Peruvian Student Medical Scientific 
Society (held in 2020 in the city of Trujillo, Peru, and organized by the Universidad 
Nacional de Trujillo, the Universidad Privada Antenor Orrego, and the Universidad Cesar 
Vallejo de Trujillo),37 is derived from the thesis of the corresponding author. 
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