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BRIEF DESCRIPTION OF THE PARTICIPATING COHORTS  
 
 
Asklepios Study 
 

The Asklepios Study is an extensively phenotyped population-representative random sample of   Belgian volunteers free from clinically overt CV disease at 
baseline. An in-depth description of the Asklepios study protocol has been published (1). The  population participating this study consisted of  2524 volunteers, 
aged  31 to 103 years, of which 52.6%  were women,. Their data were collected between  2002 and  2004. 
 
 
The Baltimore Longitudinal Study of Aging (BLSA) 
 

The Baltimore Longitudinal Study of Aging (BLSA) is a prospective study of community-dwelling, healthy volunteers conducted by the National Institute 
on Aging since 1958. Participants returned to the National Institute on Aging Clinical Unit in Baltimore, Maryland, at regular intervals for 2–3 days of medical, 
physiological, and psychological examinations (2-3). The  population participating this study consisted of  1389 volunteers, aged  31 to 103 years, of which 50.1%  
were women,. Their data were collected between  1958 and 2012. 

 
 
Guinaraes  Study 
 

It is a population based study conducted in two adjacent cities (Guimarães and Vizela) of the region of Alto Minho (Portugal), characterized by  one  of  
the highest incidence of stroke in Europe. The cohort included randomly selected subjects. Each subject underwent a detailed medical history, blood pressure 
and anthropometric measurements, a 12-lead resting EKG, blood and urine analysis, measurements of arterial stiffness and central blood pressure, and (for 
subjects older than 50 years) cognitive testing. The  population participating this study consisted of  2124 volunteers, aged  18 to 94 years, of which 55.7%  were 
women,. Their data were collected between  2010 and 2011. 

 
 

HYGEIA (Hippokration hYpertension, aGEIng and Arterial function) 
 
It is a cohort of 1225 naïve hypertensive subjects  recruited in Athens, Greece, of broad age range (19-84 years) (HYGEIA-HTN) and a cohort of 466 

subjects from the community-dwelling population of the Greek island of Ikaria (HYGEIA-AGE) (4). The  population participating this study consisted of  1691 
volunteers, aged  19 to 99, of which 42.6%  were women,. Their data were collected between  2000 and 2005. 

 
 

 
 



LitHiR 
 

LitHiR is a prospective study conducted in Lithuania. Caucasian subjects with metabolic syndrome ( originally defined according to the updated NCEP 
definition) with no previous CV disease underwent full medical examination, which included a 12-lead resting ECG, exercise tolerance test, echocardiogram, 
blood tests for metabolic and lipid profile, and measurements of arterial structure and function. The  population participating this study consisted of  2948 
volunteers, aged  22 to 78, of which .65.3%  were women,. Their data were collected between  2007 and 2012. 
 
 
Malmö Diet and Cancer – Cardiovascular Cohort 
 

The Malmö Diet and Cancer (MDC-CC) study is a population-based, prospective epidemiologic cohort of 28 449 persons enrolled between 1991 and 1996 
aged 45 to 69 years. From this cohort, 6103 persons were randomly selected to participate in the MDC cardiovascular cohort, which was designed to investigate 
the epidemiology of carotid artery disease (5). The  population participating this study consisted of  5533 volunteers, aged  46 to 66 years, of which 65.3%  were 
women,. Their data were collected between  1992 and 1996 
 
 
Rotterdam Study  

 
The Rotterdam Study (RS) is a prospective population-based cohort study comprising 7,983 subjects (78% response rate) aged 55 years or older. Baseline 

data (RS-I) were collected between 1990 and 1993. In 1999, inhabitants who turned 55 years of age or moved into the study district since the start of the study 
were invited to participate in an extension of the RS (RS-II) of whom 3,011 participated (67% response rate). The rationale and design of the RS have been 
described in detail elsewhere (6). The  population participating this study consisted of  4796 volunteers, aged  61 to 106 years, of which 59.9%  were women. 
During the third examination phase from the RS-I (1997-1999) and the first examination phase from the RS-II (1999-2001), measurements of arterial stiffness 
were performed 
 
 
SardiNIA  Study  

 
The SardiNIA Study investigates the genetics and epidemiology of complex traits / phenotypes, including CV risk factors and arterial properties, in a 

Sardinian founder population (7-8). Study design and measurements have described previously (7-8).Follow-up visits occurred every 3 years. The  population 
participating this study consisted of  6123 volunteers, aged  14 to 101 years, of which 57.5%  were women,. Their data were collected between  2001 and 2004. 
 
  
 
 
 



Study of Health in Pomerania (SHIP)   
 

It is a population-based project in West Pomerania, the north-east area of Germany. Samples are drawn from population registries. The original SHIP 
cohort was established in 1997 and comprised 4308 subjects aged 20 to 79 years having participated in the baseline examinations (response 68.8%) (9). All cohorts 
are comprehensively characterized. Fasting glucose and triglycerides were estimated from non-fasting sample according to the method suggested by Lidfield et al 
(9). The  population participating this study consisted of  4308 volunteers, aged  20 to 79 years, of which 50.9%  were women,. Their data were collected between  
1997 and 2001 
 
 
SMART Study 
 

The SMART Study was designed to investigate the effect of individual risk factors in isolation and clustered on arterial properties and CV events. The 
cardiovascular risk was also assessed using the ESC Heartscore tool. Subjects undergo periodical follow-up in order to look at outcome data.  The  population 
participating this study consisted of  484 volunteers, aged  34 to 85 years, of which 55.1%  were women, 

  
 
Toledo Study of Healthy Aging (TSHA) 
 

Toledo Study of Healthy Aging  is a longitudinal study that comprises 2,488 subjects. At baseline, subjects were interviewed at home. Information on 
socio-demographic characteristics, social support, independence in activities of daily living, health-related quality of life, physical activity, diet, alcohol use, and 
depressive symptoms were recorded. In addition, an extensive neuropsychological evaluation was performed for each subject. Furthermore in 1972 individuals 
from the cohort heart rate, blood pressure, anthropometric variables and the ankle-brachial index were measured during a physical exam.. Blood samples were  
centrifuged and serum fraction taken to the laboratory within two hours, using containers at a temperature between 2 and 4ºC, and then divided in aliquots and 
stored at -80ºC. Study participants gave a signed informed consent, and the study protocol was approved by the Clinical Research Ethics Committee of the 
Complejo Hospitalario de Toledo, Spain (10). The  population participating this study consisted of  1957 volunteers, aged  65 to 99, of which 55.7%  were 
women,. Their data were collected between  2006 and 2009. 

 
 

Vobarno Study  
 

The Vobarno Study was conducted in Vobarno, a small town in Northern Italy. Subjects were selected from the electoral rolls of the town (response rate 
66%) (11). The  population participating this study consisted of  385 volunteers, aged  43 to 74, of which  56.1%  were women,. Their data were collected between  
2004 and 2007. 
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Supplemental Table 1: Characteristic of cohorts participating the MARE Consortium  
 

 Asklepios BLSA Guimaraes HYGEIA LitHiR MDC-CV Rotterdam SardiNIA SHIP SMART Toledo Vobarno 
N 3055 1389 2123 1691 2948 5533 4797 6123 4308 512 1957 385 
Age (years) 51.0 ± 12.5 65.4 ± 13.7 47.3 ± 19.6 54.6 ± 13.0 54.4 ± 6.1 57.6 ± 5.9 73.3 ± 7.7 43.7 ± 17.6 49.8 ± 16.4 62.2 ± 11.2 75.3 ± 6.2 56.5 ± 9.7 
Men (%) 52.6 50.1 55.7 42.6 65.3 58.6 59.9 57.5 50.9 55.1 55.7 56.1 
Waist (cm) 88.9 ± 13.4 91.3 ± 12.5 93.7 ± 11.8 97.1 ± 13.0 105.2±10.9 84.0 ± 12.9 93.5 ± 11.6 84.8 ± 13.1 89.4 ± 13.9 96.0 ± 13.8 100.8±12.1 89.8 ± 11.8 
BMI (Kg/m2) 26.3 ± 4.5 27.2 ± 4.8 26.7 ± 4.6 28.4 ± 4.6 31.7 ± 5.0 25.7 ± 4.0 26.8 ± 4.0 25.4 ± 4.7 27.3 ± 4.8 28.1  ± 5.1 29.3 ± 5.1 25.7 ± 3.9 
Glucose (mg/dl) 93.7 ± 16.9 92.8 ± 16.6 83.9 ± 23.7 98.7 ± 19.7 111.5±24.6 93.2 ± 24.9 106.8±26.6 90.1 ± 23.6 102.1±32.2 101.2±20.7 106.3±26.9 99.0 ± 20.8 
Tot Cholesterol 
(mg/dl) 

213.3±37.6 191.7±37.3 193.1±37.7 208.6±38.2 264.2±58.6 238.1±42.3  225.0±38.1 208.6±42.2 225.2±48.5 195.5±41.9 193.9±37.8 214.5±34.5 

LDL Cholesterol 
(mg/dl) 

129.2±34.4 112.7±33.4 116.6±33.2 135.0±33.9 171.6±50.6 160.8±38.1 N/A  127.0±35.0 139.5±45.3 110.4±41.7 118.2±33.7 135.3±33.2 

HDLCholesterol 
(mg/dl) 

62.3 ± 17.3 58.6 ± 16.8 54.5 ± 14.4 48.9 ± 12.1 50.3 ± 12.5 53.2 ± 14.4 53.9 ± 15.4 64.2 ± 14.9 56.6 ± 17.2 52.1±19.5 53.0 ± 14.4 57.1 ± 14.4 

Triglycerides 
(mg/dl) 

111.4 79.7 103.8±58.5 110.8±70.8 124.9±70.0 214.3±232.3 70.6 ± 41.1 134.7±67.0 85.2 ± 52.7 165.0±129.2 142.9±85.0 113.9±63.4 127.3±90.0 

SBP (mmHg) 129.9±17.3 119.9±15.5 131.9±20.8 156.9±18.3 139.6±16.1 141.5±19.1 143.6±21.3 125.9±18.5 137.1±21.5 133.4±22.6 148.5±23.0 137.3±14.8 
DBP (mmHg) 79.8 ± 10.3 66.6 ± 9.1 77.1 ± 10.5 95.2 ± 12.4 85.8 ± 9.5 87.0 ± 9.4 75.3 ± 11.2 77.6 ± 10.5 83.8 ± 11.3 77.0 ±  8.3 78.5 ± 12.2 85.9 ± 7.3 
             
Hypertension 
(%) 

32.4 36.3 43.0 81.9 93.7 37.8 N/A 25.5 40.8 47.0 49.1 62.9 

Diabetes 
mellitus (%) 

4.7 8.0 10.7 7.6 21.8 8.5 15.4 4.9 8.0  19.6 4.5 

Antihypertensive 
medication (%) 

10.5 4.1 28.9 7.2 N/A 36.5 39.6 9.7 63.1 N/A 40.7 33.6 

 



Supplemental Figures 1-9: Overall and  gender-specific occurrence of  clusters of MetS components  with an overall prevalence  ≥5% 
 

 
 


