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Abstract. The EVESCAM (EstudioVenezolano de Salud Cardio-Metabólica) is the 
first national, population survey in Venezuela, designed to examine the prevalence of diabetes 
and cardio-metabolic risk factors and its relationship with lifestyle. It is a cross-sectional, clus-
ter sampling study, which recruited 4454 participants aged ≥ 20 years. The data were collected 
in community health-care centers by trained health professionals and medical students. The 
data collected from each subject included, after informed consent, structured questionnaires 
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Resumen. El EVESCAM (Estudio Venezolano de Salud Cardio-Metabólica) es el pri-
mer estudio poblacional de muestreo nacional en Venezuela diseñado para examinar la preva-
lencia de diabetes y factores de riesgo cardio-metabólico, y su relación con el estilo de vida. Se 
trata de un estudio transversal de muestreo por conglomerados, reclutando 4454 participantes 
de 20 años o más. Los datos fueron recogidos en centros de salud de la comunidad por pro-
fesionales de salud y estudiantes de medicina entrenados. Después del consentimiento infor-
mado, los datos recolectados en cada sujeto incluyeron: cuestionarios estructurados (clínico, 
demográfico, actividad física, nutricional y psicológico), medidas antropométricas (peso, talla 
y circunferencia de cintura), grasa corporal por impedancia bioeléctrica, fuerza de aprehensión 
de la mano, presión arterial, electrocardiograma y medidas bioquímicas (prueba de tolerancia 
a la glucosa oral estándar con 75 g de glucosa, colesterol total, colesterol HDL, colesterol LDL 
y triglicéridos). Los datos se utilizarán para estimar la prevalencia de sobrepeso, obesidad, pre-
diabetes, diabetes, hipertensión arterial, dislipidemias, sarcopenia y  síndrome metabólico; y 
para examinar sus relaciones con factores de estilo de vida. El riesgo de cardiopatía coronaria y 
de alteración de la regulación de la glucosa se calculará utilizando la puntuación de riesgo de la 
enfermedad coronaria de Framingham y la adaptación para Latinoamérica de la puntuación fin-
landesa del riesgo de diabetes (LA-FINDRISC), respectivamente. Estos resultados guiarán las 
estrategias nacionales de prevención cardiovascular y diabetes, y estarán disponibles para que 
las agencias gubernamentales ayuden en la implementación de las políticas de salud pública.
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(clinical, demographic, physical activity, nutritional and psychological), anthropometric mea-
surements (weight, height and waist circumference), body fat by bioelectrical impedance, hand 
grip, blood pressure, electrocardiogram, and biochemical measurements (standard 75 g oral 
glucose tolerance test, total cholesterol, HDL-cholesterol, LDL-cholesterol and triglycerides). 
The data will be used to estimate the prevalence of overweight, obesity, prediabetes, diabe-
tes, hypertension, dyslipidemias, sarcopenia and metabolic syndrome; and to examine their 
relationships with lifestyle factors. The risk of coronary heart disease and impaired glucose 
regulation will be estimated using the Framingham Coronary Heart Disease Risk Score and the 
Latin America adaptation of the Finnish Diabetes Risk Score (LA-FINDRISC), respectively. 
These results will guide national cardiovascular and diabetes prevention strategies, and will 
be available for government agencies to help in the implementation of public health policies. 
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INTRODUCTION         

The increasing prevalence of obesity and 
unhealthy lifestyle habits are the major drivers 
for the epidemics of type 2 diabetes (T2D) and 
cardiovascular disease (CVD), especially in de-
veloping countries (1) where they impose a high 
burden on health care costs (2). Globally, the 
number of adults with diabetes increased from 
108 million in 1980 to 422 million in 2014 (3) 
and, according to the  International Diabetes Fe-
deration (IDF), this number is expected to rise 
to 642 million by 2040 (4). A similar increase is 
projected to occur in Latin America (LA) (from 
9.4% in 2015 to 11.9% in 2040) (4). However, 
not always the data sources are optimal. The 
diabetes prevalence by age and sex reported in 
the diabetes atlas of the International Diabetes 
Federation (IDF), was obtained  from 133 stu-
dies in 91 countries, of which only 37 (28%) 
were national studies (1). In fact, the diabetes 
prevalence reported for Venezuela was extra-
polated from Brazil (1).The trend of coronary 
heart disease mortality between the years 1970 
and 2000 increased in Venezuela (5),  and the 
absolute number of deaths due to heart disease 
and T2D also rose between 2006 and 2009 (6).

After a comprehensive literature search of 
cardio-metabolic risk factors rates including 22 
studies, regional disparities in the eight regions 
of Venezuela were documented (7). The weigh-
ted prevalence of diabetes (7.7%) and prediabe-
tes (11.2%) in Venezuela has been also reported 
(8). Until now, the most representative study 
developed in Venezuela, is the  Venezuelan Me-
tabolic Syndrome, Obesity and Lifestyle Study 
(VEMSOLS), comparing the prevalence of car-
dio-metabolic and lifestyle risk factors in three 
regions of Venezuela. Preliminary results in a 
rural Andean municipality have been reported 
(9, 10). Unhealthy dietary habits and high rates 
of physical inactivity has been also described 
(7); however, no national population survey has 

been developed in Venezuela (6).
Considering the high prevalence of car-

diovascular risk factors and adverse trends in 
CVD (5) and T2D mortality (3), it is critical to 
assess the magnitude of the problem and its dri-
vers to design successful preventive measures. 
Therefore, the objective of the EVESCAM is to 
determine the prevalence of cardio-metabolic 
risk factors, and lifestyle habits and their rela-
tionships in individuals of both genders over 20 
years of age in a national sample of Venezuela. 
This paper describes the objectives, design, and 
implementation of this study.

 
MATERIALS AND METHODS

EVESCAM is a population based, obser-
vational, cross-sectional and cluster sampling 
study, designed to recruit and evaluate the car-
dio-metabolic health of selected subjects aged ≥ 
20 years between 2015 and 2017.

Venezuelan Population and Regions
The Bolivarian Republic of Venezuela con-

sists of 23 states, a Capital District and federal 
entities, distributed in 335 municipalities. The 
estimated population in 2011 was 27,150,095 
inhabitants (11). Sixty-six percent of the popu-
lation was between 15 and 64 years old (12). Ve-
nezuelan states are distributed into 8 regions:1) 
Capital (DC Capital, Miranda and Vargas), 2) 
Central (Aragua, Carabobo and Cojedes), 3) 
Western (Falcón, Lara and Yaracuy), 4) Nor-
th-Eastern (Anzoátegui, Delta Amacuro, Mo-
nagas, Nueva Esparta and Sucre), 5) Guayana 
(Amazonas and Bolívar), 6) Andeans (Mérida, 
Táchira and Trujillo), 7) Zulia (Zulia) and 8) 
Llanos (Apure, Guárico, Barinas and Portugue-
sa). Each region has particularities regarding 
geography, climate, natural resources, popula-
tion density, urban/rural proportion, food avai-
lability, typical food and meal-based eating 
patterns, which can influence the public health 
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recommendations for the prevention and treat-
ment of CVD and T2D.

Participant Sampling and Recruitment
The sampling design was set up to achieve 

two objectives. First, that there was a sample 
size enough to estimate accurately the prevalen-
ce, mean values and distribution of cardiometa-
bolic risk factors and lifestyle habits, stratified 
by region, age and other demographic variables. 
Second, to assess the relationships among risk 
factors, lifestyle indicators and predictive risk 
scores for cardiovascular disease and T2D. 

Initially, 23 cities from the eight regions– 
one to four cities per region–were chosen (Table 
I). Each selected city was stratified by municipa-
lities. Two municipalities in each city, then two 
parishes in each municipality, and finally two 
locations in each parish, which is the conglo-
merate or cluster, were randomly selected. After 
selecting, map and census of each location were 
required to delimit the streets or blocks, and to 
select the households to visit. After selecting the 
sector to be surveyed at each location, the visits 
to households started from number 1 onwards 
skipping every two houses. That is, the house-
hold visited were 1, 4, 7, 10, 13, 16 and so on. 
If the number of people required after covering 
all households of this sequence was not achie-
ved, the sampling continued on households 2, 5, 
8, 11, and so on, until obtaining the number of 
subjects required to complete the sample from 
that sector.

In each household, all members aged ≥ 20 
years were eligible to enter the study and were 
invited to participate. There was no age limit 
above 20 years. Exclusion criteria were current 
pregnancy, inability to stand or communica-
te, or refusal to participate in the study by not 
signing the informed consent. After reading the 
informed consent and agreeing to participate in 
the study, a signature was obtained. Then, iden-
tification data and a social status questionnaire 

were collected from each subject. Finally, sub-
jects were invited to assist to the physical and 
metabolic evaluation in a nearby health center 
and an instructive that includes a detailed expla-
nation of the evaluation procedures was provi-
ded and explained.

The sample size was calculated to detect a 
diabetes prevalence (the lowest prevalent con-
dition reported in Venezuela) of 7.7% (7) with 
a standard deviation of 1.55%, which allows to 
calculate a 95% confidence interval (95% CI). 
The minimal estimated number of subjects to 
be evaluated is 2940. Considering a minimal 
expected response rate of 70%, the final sam-
ple size was 4200, representing the proportions 
of the country in terms of age, sex, race, social 
status and proportion of rural and urban popula-
tions (Table I). In each region, at least 525 sub-
jects were recruited. The sampling also conside-
red that is necessary to evaluate at least 70% of 
recruited subjects in each region. Thus, if after 
recruiting 525 subjects the evaluation of at least 
70% has not been achieved, the recruitment was 
to continue until that response rate was reached 
in each region. Finally, 4454 subjetcs (254 ad-
ded for oversamplig) were recruited (86.3% ur-
ban and 13.7% areas). Of these, 3445 (505 more 
than minimal required) were evaluated, for a 
response rate of 77.3%.

Assessments of lifestyle habits and socio-de-
mographic variables

Questionnaires were interviewer-administe-
red and collected participant’s identification, lo-
cation and contact information, family medical 
history, personal health and medical history in-
cluding cardiovascular and T2D risk, social sta-
tus, use of health care facilities, tobacco history, 
depression and/or anxiety, heart failure symp-
toms, alcohol consumption and current physical 
activity. Dietary intake was ascertained using 
both a food frequency questionnaire adapted to 
the Venezuelan population and a Mediterranean 
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TABLE I
CITIES, FIELD CENTERS, AND NUMBER OF PARTICIPANTS RECRUITED 

IN THE EVESCAM FROM EIGHT REGIONS OF VENEZUELA

Region Cities and 
towns

Projected 
to recruit

Recruited Urbal/Rural Field Centers

Western
Barquisimeto 391 434 Urban Universidad 

Centro-Occidental 
“Lisandro 

Alvarado” (UCLA)

San Felipe                        39 56 Rural
Chichiriviche 95 80 Urban

Central
Valencia 465 420 Urban Universidad de 

Carabobo (UC)San Carlos                       60 105 Rural

Capital

Caracas 272 292 Urban
Universidad 
Central de 

Venezuela (UCV)

Los Teques                      33 46 Urban
Guatire 140 156 Urban
Guatire 80 89 Rural

Andeans

Mérida 250 255 Urban

Universidad de Los 
Andes (ULA)

Timotes 80 85 Rural
Tovar 40 46 Urban
La Mesa de 
Esnujaque

155 160 Urban

Zulia
Maracaibo 525 450 Urban Universidad 

del Zulia LUZ)Maracaibo 75 Rural

North-
Eastern

Barcelona 75 78 Urban

Universidad de 
Oriente (UDO)

Barcelona 75 75 Rural
Lecherías 120 126 Urban
Maturín                           206 231 Urban
Margarita 49 56 Urban

The Llanos

Calabozo 150 157 Urban Universidad 
Nacional 

Experimental de los 
Llanos 

Centrales 
Rómulo Gallegos 

(UNERG)

San Juan de 
los Morros

160 196 Urban

Valle de La 
Pascua

155 158 Urban

Valle de La 
Pascua

60 64 Rural



diet adherence questionnaire (Table II).

Non-invasive measurements
Blood pressure was measured twice, with 

five minutes intervals, in the right arm, suppor-
ted at heart level, in a sitting position, after five 
minutes of rest, with a validated (18) oscillome-
tric sphygmomanometer (Omron HEM-705C 
Pint® Omron Healthcare CO., Kyoto/Japan).  
Height was measured using a portable stadio-
meter (Seca 206® seca gmbh & co. Hamburg 
/Germany). Weight and body fat (bioimpedan-
ce) were measured with the lightest possible 
clothes, without shoes, using a calibrated sca-
le (Tanita UM-081 ® Japan). Body mass index 
was calculated (BMI: weight[kg]/height[m]2). 
Two measures of waist circumference were ob-
tained with a non-stretchable metric tape, at the 
iliac crest, in a horizontal plane with the floor at 
the end of expiration, the average between both 
measures will be used. Handgrip strength was 
measured with a dynamometer (Jamar J00105® 
Lafayette Instrument Co., UK), in sitting posi-
tion, recording the maximum isometric strength 
of both the right and the left hand. A portable, 
handheld, 1-lead/channel electrocardiograph 
(Omron HCG-801® Omron Healthcare CO., 
Kyoto/Japan) was used.

Invasive measurements
Blood specimens were collected at each site 

according to a standardized protocol. A blood 
sample was collected soon after arrival to the 

health center, with at least 8-hours of fasting 
period, and a second collection was done fo-
llowing a 2-hour oral glucose tolerance test (Ta-
ble III). Frozen specimens were shipped to the 
central laboratory for analysis. After the post-
load venipuncture, participants were provided 
with a snack. Serum aliquots were stored at -40° 
C, placed in dry ice and transported to the Car-
diometabolic Unit 7 in Barquisimeto, and stored 
at -40 °C until analyses were performed. A re-
pository of serum was established at the central 
laboratory for future analysis.

Definition of qualitative and quantitative 
variables

Variables evaluated and its definitions are 
presented in table IV.

Data analysis
Study forms will be reviewed to ensure that 

they have complete data before data entry. All 
calculations will be performed using SPSS 20 
software (IBM Corp. Released 2011. IBM SPSS 
Statistics Windows, Versior. 20.0. Armonk, 
N.Y: IBM Corp). All continuous variables 
will be initially tested for normality (Kolmo-
gorov-Smirnov and Q-Q plots).The measures 
of central tendency and dispersion that will be 
used to describe the results and the next step in 
selecting statistical analysis will depend on the 
type of variable and distribution, and the num-
ber of groups to be compared. Normally distri-
buted continuous variables will be presented as 
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Region Cities and towns Projected 
to recruit

Recruited Urbal/Rural Field Centers

Guayana San Félix 150 151 Urban Universidad 
de Oriente 
(UDO)

Ciudad Bolívar 330 354 Urban
Maniapure 45 59 Rural

Total Venezuela 4200 4454 Urban 86.3%
Rural 13.7%

TABLE I. (Continue)
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TABLE II
EVESCAM QUESTIONNAIRES

Questionnaires Description
Questionnaire 1: identification and clinical data
Identification data* Recruiter code, visit date, interviewer code, recollection 

date, coordinator code, city, and field center code. Recrui-
ted subject data: first name, last name, identity number, 
birth date, age, gender, phone number, race, most fre-
quent health care center visited, academic level

Family medical history  Based on determining the presence of family risk factor
Personal medical history Based on determining the  presence of diseases, risk fac-

tors, and treatments
Psychobiologic habits Based on current and former tobacco use and alcohol 

consumption habits
Questionnaire 2: physical activity
International Physical Activity 
Questionnaire (IPAQ) short version 
(13)

To assess physical activity determining the frequency and 
time dedicated in the last 7 days to activity: vigorous, mo-
derate, walking and time sitting

Questionnaire 3: anxiety and depression symptoms
Hospital Anxiety and Depression 
Scale (HADS) (14)

To interrogate symptoms of anxiety and depression

Questionnaire 4*: social strata
Graffar method modified by Mén-
dez-Castellano (15)

To determine social status, four variables were conside-
red: 1. source of income; 2. profession of householder; 3. 
educational level of the mother; 4.housing conditions

Questionnaire 5: heart failure symptoms
The New York Heart Association 
(NYHA) functional class (16)

To place those who report suffering from heart failure, 
in one of four categories based on the limitation during 
physical activity

Questionnaire 6: frequency of food consumption
Food frequency questionnaire To quantify the number of portions of each food or food 

group consumed daily, weekly or monthly
Questionnaire 7: Mediterranean diet adherence
Mediterranean diet adherence ques-
tionnaire (17)

To evaluate the adherence to Mediterranean diet

Informed consent To document that each individual agrees to participate in 
the study. After being read and explained to the subject, 
the informed consent needs to be signed

* Questionnaires applied in recruited subjects at home invitation



mean ± standard error of the mean (SEM) and 
differences will be assessed by Student t-test or 
analysis of variance (ANOVA). Not normally 
distributed variables will be presented as me-
dian ± interquartile range (IR) and the differen-
ces will be assessed by the Mann-Whitney U 
test or Kruskal-Wallis test. Proportion of sub-
jects with obesity, dyslipidemia, hypertension, 
prediabetes, diabetes, metabolic syndrome, car-
diovascular risk, and poor eating habits defined 
as a lower adherence (lower quintiles) to Medi-
terranean diet, will be presented as prevalence 
rates and 95% confidence intervals. For analysis 
of prevalence data, the population will be divi-
ded into six age groups (20-29, 30-39, 40-49, 
50-59, 60-69, 70 +). To compare the prevalence 
rates of each variable among groups, Chi-square 
test will be used. To define the associated risk  
to each factor in the development of CVD and 
T2D, a multiple regression model will be per-
formed. The level of statistical significance will 
be a p-value< 0.05.

Protocol standardization
To standardize the examination and measu-

rement process across health centers, each of the 
eight regions is coordinated by a team centrali-
zed in a university (field centers). A total of se-
ven universities participated in the study (Table 
I). A central laboratory and a central data rea-
ding center serve as foci for protocol develop-

ment, training and certification of staff, centrali-
zed measurements or readings, and data quality 
assessment and control. The Central Laboratory 
at the Cardiometabolic Unit and Universidad 
Centro-Occidental “Lisandro Alvarado” in Bar-
quisimeto, Lara State, Venezuela, standardizes 
the blood processing and shipping procedures, 
conducts all laboratory assays, implements 
blind replicate measurements for 5% of sam-
ples, provides technical support to the regions 
and transfers the study results to the coordina-
ting center. The electrocardiogram and the nu-
trition data will be analyzed at the same center. 
Details on the recruitment, evaluation, protocol 
standardization and methodology including la-
boratory collection, processing and analysis can 
be found in online manuals (http://www.svmi.
web.ve/).

Training and guarantee of quality
To be able to fully capacitate the personnel, 

special sessions in filling the questionnaires 
were implemented. Also, a rigorous preparation 
was applied to the trainees so that the anthropo-
metric measures could be done precisely; this 
included height, weight and abdominal circum-
ference. For the physical examination, special 
sessions on taking of blood pressure supervised 
by a qualified instructor were done. Personnel 
were trained in using portable bioimpedancio-
meter, dynamometer and electrocardiograph. 
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TABLE III
LABORATORY TESTS

Tests Description
Venipuncture To obtain 10 mL of fasting blood sample and then centrifugation
Oral glucose tolerance test 2 hour post-load 75 g of anhydrous glucose was obtained
Additional samples 5% of the sample will be randomly selected for external validation
Blood tests Fasting blood glucose, total cholesterol, triglycerides, 

LDL-cholesterol and HDL cholesterol
Abbreviations: HDL: high density lipoprotein. LDL: low density lipoprotein
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TABLE IV
VARIABLE DEFINITIONS

Variable Definition
BMI categories (19) - Underweight < 18.5 kg/m2

- Normal weight 18.5 - <25 kg/m2

- Overweight 25 to <30 kg/m2

- Obesity ≥ 30 kg/m2

Abdominal obesity according to proposed Latin American standards for waist 
circumference (19):
- ≥ 94 cm in men 
- ≥ 90 cm in women
Levels of total body fat percent for obesity according by WHO (20):
- >25% in men 
- >35% in women

Hypertension -Systolic blood pressure ≥ 140 mmHg or 
-Diastolic blood pressure ≥ 90 mmHg or current antihypertensive treatment (21)

Dyslipidemia According to the NCEP/ATPIII (22): 
-Hypercholesterolemia: ≥ 240 mg/dL of total cholesterol
-Elevated LDL-c ≥ 160 mg/dL
-Atherogenic dyslipidemia: triglycerides ≥150 mg/dL + low HDL-c <40 mg/dL in 
men and < 50 mg/dL in women
-Mixed dyslipidemia: triglycerides ≥ 150 mg/dL + total cholesterol ≥ 240 mg/dL

Prediabetes 
and diabetes

According to the American Diabetes Association (23).
-Diabetes: fasting plasma glucose was ≥ 126 mg/dL or 2-hours post oral glucose 
tolerance test (75g) ≥ 200 mg/dL or A1c ≥ 6.5% or if antidiabetic medications 
were used. 
-Prediabetes: fasting plasma glucose ≥ 100 mg/dL and<126 mg/dL or glucose 
level after a 75g oral glucose tolerance test ≥ 140 mg/dL and < 199 mg/dL or A1c 
≥ 5.7% and <6.4%.

Metabolic syndrome According to the harmonized definition 2009 Join Interim Statement (24), as 
presence of at least of 3 of the following: 
-Abdominal obesity (waist ≥ 94 cm in men, ≥90 cm in women) 
-Elevated triglycerides ≥150 mg/dL
-Low HDL-c <40 mg/dL in men, < 50 mg/dL in women
-Raised blood pressure ≥ 130/85 mmHg or antihypertensive treatment
-Fasting blood glucose ≥ 100 mg/dL or self-reported diabetes

Coronary heart 
disease risk score

According to the Framingham Risk Score (25)

Type 2 diabetes risk According to modified Latin American Finnish Diabetes Risk Score (LA-FIN-
DRISC), including waist circumference cut-off values adapted to the region (26, 
27)

Abbreviations: ATPIII: Adult Treatment Panel III. HDL: high density lipoprotein. LDL: low density lipoprotein. 
NCEP: National Cholesterol Education Program. WHO: Word Health Organization.



Training in blood samples extraction, preserva-
tion and proper transportation were taking into 
account carefully.

Study centers and governance
A Steering Committee (consisting of the 

principal investigators of both the coordinating 
institution and coordinating center, principal 
investigators of each region and universities, 
members of the Internal Medicine Venezuelan 
Society [SVMI] and international consultants 
provides the scientific and procedural direction 
for the EVESCAM. There are other committees 
under the oversight of the Steering Committee: 
ancillary studies, publications, operation/exa-
mination, sampling/recruitment and data ma-
nagement, quality control and questionnaires. 
The EVESCAM budget is administrated at the 
Office of Management and Budget of the SVMI 
by an ad hoc foundation named Foundation for 
Public Health and Epidemiology Research in 
Venezuela (FISPEVen). This foundation also 
coordinates the ancillary studies.

Ethical considerations
The study protocol was designed in com-

pliance with the Helsinki declaration and it was 
approved by the National Bioethics Committee 
(CENABI). Consent from all participants were 
obtained and filed.

DISCUSSION

EVESCAM is the first study obtaining in-
formation of cardio-metabolic risk and lifestyle 
factors in a sample representative of the entire 
population of Venezuela. The EVESCAM is de-
signed to inform health care providers and the 
public health community, on the frequency of 
cardio-metabolic risk factors and diseases such 
as overweight, obesity, prediabetes, diabetes, 
hypertension, dyslipidemias, sarcopenia, meta-
bolic syndrome and its relationships with lifes-

tyle factors and the risk of coronary heart disease 
risk and impaired glucose regulation. Smoking, 
physical activity and nutritional habits also will 
be obtained. 

Two well designed cross-sectional studies 
have reported the prevalence of several car-
dio-metabolic risk factors in specific regions of 
Venezuela. The first, study of risk factors for co-
ronary heart disease in Zulia state, in 3108 sub-
jects, for over 20 years, in the Zulia region. This 
study reported that the age-adjusted prevalence 
of metabolic syndrome and atherogenic dysli-
pidemia were 31.2% and 24.1%, respectively 
(28). The second study, the CARMELA, was 
designed to assess the prevalence of CVD risk 
factors, carotid plaques, and carotid intima-me-
dia thickness in 11150 individuals, aged 25 to 
64 years, living in seven major Latin America 
cities. The sample from Barquisimeto, Vene-
zuela, compared with the other cities, had a hi-
gher prevalence of metabolic syndrome (25.8%, 
ranked 2nd), hypertension (24.7%, ranked 2nd) 
and obesity (25.1%, ranked 3rd); but a lower 
prevalence of diabetes (6.0%, ranked 5th), 
hypercholesterolemia (5.7%, ranked 7th), and 
smoking (21.8%, ranked 7th) (29).

A review of the prevalence studies publi-
shed in Venezuela revealed that the weighted 
prevalence of diabetes was 7.7% (8). However, 
the two studies mentioned above included 73% 
of the 6807 participants. The rest (n=1851 sub-
jects) are from smaller studies representative of 
local parishes or municipalities. More recently, 
in a cross-sectional study in 2230 individuals 
(52.6 % females) from Maracaibo (Zulia State), 
a total 8.4 % were found to have DM2, and 19.5 
% had impaired fasting glucose (30).Therefore, 
a national survey is a necessity.

Considering that the EVESCAM include a 
nationally representative sample, it will provi-
de large-scale information regarding the asso-
ciations of life-style factors with the burden of 
some non-communicable chronic diseases. This 
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information will allow the promoting of public 
health policies in Venezuela. Any research com-
ponent missing from the core study, could be 
later the subject of ancillary studies whose pro-
cedures and policies are published in the SVMI 
web site (http://www.svmi.web.ve/).

EVESCAM alignment with policies of 
research in Venezuela

The objectives of the EVESCAM study are 
consistent with the stated in the Article 13 of the 
Organic Law of Science, Technology and Inno-
vation (LOCTI) in Venezuela (31). EVESCAM 
is a project that reaches the public sector at di-
fferent levels (municipalities, states and at na-
tional level), and establishes further agreement 
between the private sector and the scientific 
community. Furthermore, according to Article 
14 of LOCTI, the project EVESCAM is orien-
ted within the lines of action established by the 
national government, which include: a. Para-
graph 1: Research and development to improve 
the quality of life, b. Paragraph 2: Generation of 
knowledge and promotion of human talent and 
c. Paragraph 4: Strengthening and coordination 
of scientific cooperation networks and techno-
logical innovation (31). The information gene-
rated from the EVESCAM undoubtedly will 
be the guide for cardiovascular and diabetes 
prevention strategies and will be available for 
government agencies to help in the implementa-
tion of public health policies.
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Appendix

EVESCAM Institutions and Staff
Coordinating Institution .Venezuelan Society of Internal Medicine 
(SVMI). Caracas, Venezuela. 
Coordinating Center and field centers. Universidad Centroccidental 
“Lisandro Alvarado” School of Medicine (UCLA) and Cardiometabolic 
Unit (UCM 7), Barquisimeto, Venezuela. 
Investigators, Managers and National coordinators
Ramfis Nieto-Martínez MD, MSc, Principal Investigator, Scientific-
Coordinator. Traiding and Certification Team. María Inés Marulanda 
MD, Principal Investigator, General Coordinator. Traiding and Cer-
tification Team. Juan Pablo González MD, Co-Principal Investigator. 
Traiding and Certification Team. Maritza Duran MD, Co-Investigator, 
Project Administrator. Traiding and Certification Team. Eunice Ugel 
PhD, Co-Investigator, Statistician, National Recruitment Coordinator, 
Training and Certification Team. Ramez Constantine MD Co-Investi-
gator, Traiding and Certification Team. Alberto García, MD, Co-Inves-
tigator, Blood Samples and Laboratory National Coordinator, Traiding 
and Certification Team. Erick Dávila MD, Co-Investigator,Training and 
Certification Team. Mario Patiño MD, Co-Investigator, Ethics Coordi-
nator.  Luis López Gómez MD, Co-Investigator. Pedro Monsalve MD, 
Co-Investigator. Héctor Marcano MD, Co-Investigator. Mariela Montil-
va MD, Co-Investigator. Alejandro Rísquez MD, Co-Investigator.. Luis 
Echezuria, MD Co-Investigator. Juan Marques, MD Co-Investigator. 
International consultants. Hermes Florez MD, MPH, PhD, Co-Inves-
tigator. Pablo Aschner MD, MPH, Co-Investigator. Noël C. Barengo 
MD, PhD, Co-Investigator. Valentín Fuster MD, Co-Investigator.  
Regional Coordinators. Ramfis Nieto-Martínez MD, MSc, Western 
Region Coordinator. María Inés Marulanda MD, Central Region Coor-
dinator. Maritza Duran MD, Capital Region Coordinator. Enrique Vera 
MD, Capital Region Coordinator. Mariflor Vera MD, Andean Region 
Co-Coordinator. Juan Pablo González MD, Andean Region Co-Coor-
dinator. Victoria Stepenka MD, Zulia Region Coordinator.  Luisa Mar-
tínez MD, The Llanos Region Coordinator. Guillermo Salas MD, The 
Llanos Region Coordinator. Yemina Figuera MD, North-Eastern Re-
gion Co-Coordinator. Susmary Caraballo MD, North-Eastern Region 
Co-Coordinator. Gilberto Figarella MD, Guayana Region Coordinator. 
Regional recruitment coordinators. Carlos Hartmann MD, Ulises 
Leal MD, Juan Manuel Vieira MD, Carlos Tarazona MD, Edgar Her-
nández MD, Yolanda Zapata MD, Luis Añez MD, Yoleida Rivas MD,  
Rodolfo García MD, Elisanny Sanchez MD,  Felix Amarista MD,  Mi-
guel Contreras MD,   Alexandra Marcano MD.
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Recruiters, interviewers and physical examiners 
Western Region .Juan Martínez, Carlos Oribio, José Córdova, Katheri-
ne Arriaga, Angela Vilanova, Carla Soteldo, Rubert Rodríguez, Lismar 
Mujica, Hirlymar Nieves, Cira Elena Montes de Oca, Erika Mollejas, 
María Antonieta Mendoza, Liao Chih Chen, Carmen Álvarez, Rosmery 
Gil, Yanerica Barrera, Milagros Hernández. Central Region. Gustavo 
García, Emilia Márquez, Meyani Pacheco, John Freire Marulanda, Axel 
Duval, Alejandra Carrón, Jhosep Fernández, Yeniree Moreno, Yosmary 
Avendaño, José Amaro, Laura Mendoza, María Alamilla, RoselinAlcón, 
Luis Velázquez, Julio Quintero, María Teresa Ramos, Diego Toro, Ka-
rem Largo, Tito Zerpa. Capital Region. Sandra López, José Luis Ore-
jas, Milena Mundaraín, Gessica Di Toro, Cindy Corpas, Diana Lame-
lo, Miguel Cestau, Fátima Piñero, Jesús Vizcaya, José Efraín Noriega, 
Yendy Zambrano, María Isabel Ramos de García, Elvia Marín. Andeans 
Region. Raiza Almarza, Marbelis Méndez, Angela Mora, Darlyn Rosa-
les, María Trejo, Carla Liendo,  María Infante,  Miguel Araujo,  Francis 
Rivero,  Otto Torres,  Yeferson Castellano,  Erick Barrios,  Jesús Sil-
va,  José Escalona,  José Valencia,  Asdrúbal Vilera,  Grisel Tarazona,  
Diana Molina,  Estherbany Figueroa,  Paola Calles,  Carmen Cecilio,  
Nohemí Molina,  Hadley Gómez,  Franmar Castellanos,  Arantza Uz-
táriz,  Mariángel Guerrero,  María Valentina Sucre,  Sarela Mirabal. 
Zulia Region. María de Fátima Rojas, Andreína Ríos, Bianca Beuses, 
Eduardo Espinoza, Arianna Bracho, Darianny Parra,  Mariam Duran, 
Juan Carrillo, Handrick Valbuena, Angel Villamizar, Yoselin Villalobos, 
Sthefanie Pineda, Joselin Zambrano, Ana Paola Toyo, Elianny Parra, 
Verónica Pulgar, Yusberly Ramírez, Raiza Vera, Nairobi Soto, Maribel 
Sindas, Patricia Almaral, Yuledis Bracho, Emperatriz García, Gabriela 
González, Andreína Jiménez, Pamela Melean, Michel González, Nai-
leen Muñoz, Mary León, Osmaira Melean, Yelitza Guerrero, Leonardo 
González, Merly Briceño. North-Eastern Region. Carmen Rosa Naime, 
Rafael Calvo, Luis Miguel Mejías, Christian Vásquez, Alberto García, 
Orlando González, Erick Véliz, Sergio Quiroz, Víctor Cedeño, Lau-
ra Ramos, Daniela Moya, Alexandra Salazar, Andrea Guevara, María 
León, Lilianny Brito, Karbelys Ramos, Carlis Carvajal, Diajaidy Men-
doza, Claudia Ayala, Sofía Vásquez, Kellys Tapisquen, Emieliza Ortíz, 
Adalcira Guerra, José Barrios, Limberlyn Rivas, José Pimentel, Liliana 
Mago, Simón Marcano, Ana Giral, María Gabriela Rodríguez, Lisbeth 
Tinoco,  Lorena Malavé, Arianna Ramoncini, Geomar Hernández, Ma-
ría Valera, Rosa González, Chaima Girón, Dairo Marcano, Gilda Oro-
noz, Maricruz Machado, Estílita Rodríguez, Nabruska Camejo, Lergy 
Villahermosa, Diana Karina Rivero, Rony Díaz, Lisbeth López, Luís 
Granados, Belinda Marcano, Marlin López, Olga Evans, Rhina Sán-
chez , Aura Salazar. The Llanos Region. Yenifer Cambero, Lucy Lara, 

Daniuska Escalona, Marylen Mancarella, Carla Hernández, Exdimar 
González, Samuel Rangel, Aracelys Seijas, Cruz Farías, Karianna Es-
cobar, Isglen Blanco, Wilhen Bruestten, Roberto Ortiz, Laura Padrón, 
Rubmar Malpica, Fabiola Gómez, Manuel Ávila, Edixon Mogollón, 
María Gutiérrez, Anny González, Stephany Castillo, Rubi Finol, Luisa 
Velásquez, Nayvet Amparan, Alfonzo Hernández, Alejandro Recabal, 
Robert García. Guayana Region. Yulmerys Cermeño, María Hernández, 
Carlos Quiaro,  María Torres Díaz,  Adrian Trujillo,  Georgina Salazar,  
Alejandra Sancho,  Elimar Rodríguez, Miguel Limpio,  Marly Quintana,  
Luis Galindo,  Mariam Quiaragua, Griselides Cermeño,  Carmen Rome-
ro,  Daniela Moya,  Ysamar Aquino,  Luis Torres,   Mayerling Cardenas,  
Giancarla Jaramillo,  Yareth Oquendo,  Josmar Salazar,  Adriana Sapu-
to,  Jean Male Tamiche,  Maria Tepedino, Marie Cortez, Sofia Casale, 
Roberto Rouhana.
Administrative Staff
Elena Castro, Administrator assistant. 
Central Laboratory and Blood samples processers. Cardiometa-
bolic Unit (UCM 7) and Physiology Department, School of Medicine 
(UCLA), Barquisimeto, Venezuela. Jose Ramón Borges, Bioanalist, 
Central Laboratory Coordinator. Maria Milagros Briceño, Bioanalist,.
Ely Mosquera, Laboratory technician. William Lopez, Laboratory te-
chnician. 
Central Reading Centers and data analysis. Cardiometabolic Unit 
(UCM 7). Barquisimeto, Venezuela. Department of Physiology, School 
of Medicine, Universidad Centro-occidental “Lisandro Alvarado” Bar-
quisimeto, Venezuela. Department of Preventive Medicine, School of 
Medicine, Universidad Centro-occidental “Lisandro Alvarado” Barqui-
simeto, Venezuela.

REFERENCES

1. Shaw JE, Sicree RA, Zimmet PZ. Glo-
bal estimates of the prevalence of diabetes 
for 2010 and 2030. Diabetes Res Clin Pract 
2010;87:4-14.

2. NCD global monitoring framework: in-
dicator definitions and specifications. Ge-
neva: World Health Organization; 2014. 
Available online: http://www.who.int/nmh/
global_monitoring_framework/en/ Acce-
sed on Jul 2015.

3. Worldwide trends in diabetes since 1980: 
a pooled analysis of 751 population-based 

67The EVESCAM study, design and implementation

Vol. 58(1): 56 - 69, 2017 



studies with 4.4 million participants. NCD 
Risk Factor Collaboration (NCD-RisC) . 
Lancet 2016;387(10027):1513-1530.

4. International Diabetes Federation. IDF 
Diabetes Atlas 7th Edition. Available on: 
http://www.diabetesatlas.org/ Accessed de-
cember 7, 2015  

5. Rodriguez T, Malvezzi M, Chatenoud L, 
Bosetti C, Levi F, Negri E, La Vecchia 
C. Trends in mortality from coronary heart 
and cerebrovascular diseases in the Ame-
ricas: 1970-2000. Heart 2006;92(4):453-
460.

6. WHO. World Health Statistics 2012, Part 
III: Global Health Indicators. http://www.
who.int/gho2012.

7. Nieto-Martínez R, Hamdy O, Marante 
D, Marulanda M, Marchetti A, Hegazi 
R, Mechanick J. Transcultural Diabetes 
Nutrition Algorithm (tDNA): Venezuelan 
Application. Nutrients 2014;6(4):1333-
1363.

8. Nieto-Martínez R, González JP, Li-
ma-Martínez M, Stepenka V, Rísquez A, 
Mechanick JI. Diabetes Care in Venezue-
la. Ann Global Health 2015;81(6):776-791.

9. Nieto-Martínez RE, González JP, García 
RJ, Ugel E, Osuna D.  Prevalencia de hi-
pertensión arterial y dislipidemias en adul-
tos del páramo del Estado Mérida y su rela-
ción con obesidad. Resultados preliminares 
del estudio VEMSOLS. Avances Cardiol 
2011;31(3):193-200.

10. González JP, Nieto-Martínez RE, Mo-
lina de González Méndez T, García RJ, 
Ugel E, Osuna D, L. S. Prevalencia de sín-
drome metabólico, obesidad y alteración 
de la glucemia en ayunas en adultos del 
páramo del Estado Mérida, Venezuela (es-
tudio VEMSOLS). Med Interna (Caracas) 
2012;28(1):262-267.

11. Instituto Nacional de Estadísticas. Re-
pública Bolivariana de Venezuela. Censo 

2011. Available at: http://www.ine.gov.ve/.
12. PAHO. Pan American Health Organiza-

tion. Health in the Americas. Scientific and 
Technical Publication No. 636.  2012 Edi-
tion. Available from:http://health-equity.
blogspot.com/2012/09/eq-paho-health-in-
americas-2012-edition.html. Accesed Oc-
tober, 14 2012.  2012.

13. International Physical Activity Ques-
tionnaire (IPAQ) https://sites.google.com/
site/theipaq/questionnaire_links.

14. Zigmond AS, Snaith RP. The Hospital 
Anxiety and Depression Scale. Acta Psy-
chiatr Scand 1983;67:361-370.

15. Méndez-Castellano H, Méndez MC. Es-
tratificación social y humana. Método de 
Graffar modificado. Arch Venez Puer Pe-
diatr 1986;49:93-104.

16. The Criteria Committee of the New York 
Heart Association. Diseases of the heart 
and blood vessels: nomenclature and crite-
ria for diagnosis. 6th edition. Boston: Litt-
le, Brown, 1964.

17. Schroder H, Fito M, Estruch R, Marti-
nez-Gonzalez MA, Corella D, Salas-Sal-
vado J, Lamuela-Raventos R, Ros E, 
Salaverria I, Fiol M, Lapetra J, Vinyo-
les E, Gomez-Gracia E, Lahoz C, Se-
rra-Majem L, Pinto X, Ruiz-Gutierrez 
V, Covas MI. A short screener is valid for 
assessing Mediterranean diet adherence 
among older Spanish men and women. J 
Nutr 2011;141(6):1140-1145.

18. Vera-Cala LM, Orostegui M, Valen-
cia-Angel LI, Lopez N, Bautista LE. 
Accuracy of the Omron HEM-705 CP 
for blood pressure measurement in large 
epidemiologic studies. Arq Bras Cardiol 
2011;96(5):393-398.

19. Aschner P, Buendia R, Brajkovich I, 
Gonzalez A, Figueredo R, Juarez XE, 
Uriza F, Gomez AM, Ponte CI. Deter-
mination of the cutoff point for waist cir-

68 Nieto-Martinez y col.

Investigación Clínica 58(1): 2017



cumference that establishes the presence 
of abdominal obesity in Latin American 
men and women. Diabetes Res Clin Pract 
2011;93(2):243-247.

20. WHO. World Health Organization. Phy-
sical status: the use and interpretation of 
anthropometry. Report of a WHO expert 
committee. World Health Organ Tech Rep 
Ser 1995;854:1-452.

21. Chobanian AV, Bakris GL, Black HR, 
Cushman WC, Green LA, Izzo JL, Jr., 
Jones DW, Materson BJ, Oparil S, Wri-
ght JT, Jr., Roccella EJ. The Seventh 
Report of the Joint National Committee 
on Prevention, Detection, Evaluation, and 
Treatment of High Blood Pressure: the JNC 
7 report. JAMA 2003;289(19):2560-2572.

22. Third Report of the National Choleste-
rol Education Program (NCEP) Expert 
Panel on Detection, Evaluation, and Treat-
ment of High Blood Cholesterol in Adults 
(Adult Treatment Panel III) final report. 
Circulation 2002;106(25):3143-3421.

23. ADA. Standards of Medical Care in Diabe-
tes—2016. Diabetes Care 2016;39(1):S1-
S112.

24. Alberti KGMM, Eckel RH, Grundy SM, 
Zimmet PZ, Cleeman JI, Donato KA, 
Fruchart J-C, James WPT, Loria CM, 
Smith SC. Harmonizing the Metabolic 
Syndrome: A Joint Interim Statement of 
the International Diabetes Federation Task 
Force on Epidemiology and Prevention; 
National Heart, Lung, and Blood Insti-
tute; American Heart Association; World 
Heart Federation; International Atheroscle-
rosis Society; and International Associa-
tion for the Study of Obesity. Circulation 
2009;120(16):1640-1645.

25. D’Agostino RB, Sr., Grundy S, Sullivan 
LM, Wilson P. Validation of the Framin-
gham coronary heart disease prediction 
scores: results of a multiple ethnic groups 

investigation. Jama 2001;286(2):180-187.
26. Lindstrom J, Tuomilehto J. The Diabetes 

Risk Score: A practical tool to predict type 
2 diabetes risk. Diabetes Care 2003;26:725-
731.

27. Aschner P, Nieto-Martinez R, Marin A, 
Rios M. Evaluation of the FINDRISC score 
as a screening tool for people with impaired 
glucose regulation in Latin America using 
modified score points for waist circumfe-
rence according to the validated regional 
cutoff values for abdominal obesity. Mi-
nerva Endocrinol Abstract 2012;37(4):114.

28. Florez H, Silva E, Fernandez V, Ryder E, 
Sulbaran T, Campos G, Calmon G, Cla-
vel E, Castillo-Florez S, Goldberg R. Pre-
valence and risk factors associated with the 
metabolic syndrome and dyslipidemia in 
White, Black, Amerindian and Mixed His-
panics in Zulia State, Venezuela. Diabetes 
Res Clin Pract 2005;69(1):63-77.

29. Schargrodsky H, Hernandez-Hernandez 
R, Champagne BM, Silva H, Vinueza R, 
Silva Aycaguer LC, Touboul PJ, Boisson-
net CP, Escobedo J, Pellegrini F, Macchia 
A, Wilson E. CARMELA: assessment of 
cardiovascular risk in seven Latin Ameri-
can cities. Am J Med 2008;121(1):58-65.

30. Bermudez V, Salazar J, Rojas J, Calvo 
M, Rojas M, Chavez-Castillo M, Anez 
R, Cabrera M. Diabetes and impaired 
fasting glucose prediction using anthro-
pometric indices in adults from Maracai-
bo City, Venezuela. J Community Health 
2016;41(6):1223-1233.

31. Ley Orgánica de Ciencia, Tecnología 
e Innovación (LOCTI). Available onli-
ne:  http://www.ciens.ucv.ve/locti/info/
LEY%20ORGANICA%20DEL%20MI-
NISTERIO%20DE%20CIENCIA%20
Y%20TECNOLOGIA.pdf (accessed on 11 
November 2016).

69

Vol. 58(1): 56 - 69, 2017 

The EVESCAM study, design and implementation


