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Abstract

INTRODUCTION: Latin American Initiative for Lifestyle Intervention to Prevent Cognitive 

Decline (LatAm-FINGERS) is the first non-pharmacological multicenter randomized clinical trial 

(RCT) to prevent cognitive impairment in Latin America (LA). Our aim is to present the study 

design and discuss the strategies used for multicultural harmonization.

METHODS: This 1-year RCT (working on a 1-year extension) investigates the feasibility of 

a multi-domain lifestyle intervention in LA and the efficacy of the intervention, primarily on 

cognitive function. An external harmonization process was carried out to follow the FINGER 

model, and an internal harmonization was performed to ensure this study was feasible and 

comparable across the 12 participating LA countries.

RESULTS: Currently, 1549 participants have been screened, and 815 randomized. Participants 

are ethnically diverse (56% are Nestizo) and have high cardiovascular risk (39% have metabolic 

syndrome).

DISCUSSION: LatAm-FINGERS overcame a significant challenge to combine the region’s 

diversity into a multi-domain risk reduction intervention feasible across LA while preserving the 

original FINGER design.
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1 ∣ BACKGROUND

Dementia is a major public health challenge. It currently affects > 50 million people 

worldwide, particularly in low- and middle-income countries (LMIC), where «two thirds 
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of dementia patients live.1 At least 40% of dementia cases might be attributable to 12 

potentially modifiable risk factors at different periods during the life course.2 There is 

growing evidence that the age-specific prevalence of dementia has decreased in many high-

income countries during the past 2 decades, which is probably related to control of risk 

factors.2-4

Changes in modifiable risk factors for dementia prevalence could bring potential benefits 

for dementia prevention in Latin America (LA). Indeed, the impact of the modifiable risk 

factors is more significant in LA, where the proportion of dementia cases estimated to be 

preventable by eliminating nine risk factors is as high as 56%.3,5-7

Evidence for the efficacy of dementia prevention strategies is growing steadily. In recent 

years, several randomized clinical trials tested whether single interventions on lifestyle 

factors would improve cognitive function in older persons, but the results were mixed.4 

In contrast, robust positive effects on cognitive function were found for multi-domain 

interventions, as in the Finnish Geriatric Intervention Study to Prevent Cognitive Impairment 

and Disability (FINGER).5 FINGER included participants with high dementia risk and 

consisted of regular physical exercise, a Mediterranean-like diet (Healthy Nordic diet), 

cognitive and social stimulation, and control of cardiovascular risk factors.

The positive results of the FINGER trial on cognition inspired other initiatives to confirm 

its findings using similar approaches.8 Worldwide initiatives include projects such as the 

Alzheimer’s Association U.S. Study to Protect Brain Health through Lifestyle Intervention 

to Reduce Risk (U.S. POINTER, United States), the Multimodal Interventions to Delay 

Dementia and Disability in Rural China (MIND-CHINA, China) study, the Australian 

Multidomain Approach to Reduce Dementia Risk by Protecting Brain Health with Lifestyle 

Intervention (AU-ARROW, Australia) study, among others. However, no multi-domain 

intervention has been tested yet in LA. The Latin American Initiative for Lifestyle 

Intervention to Prevent Cognitive Decline (LatAm-FINGERS) is the first attempt to bring 

together LA countries in an intervention to reduce cognitive decline. It gathers 13 centers 

across 12 LA countries and is open to new incorporations (Figure 1).

LatAm-FINGERS offers two ideal conditions to test a multi-domain intervention to prevent 

cognitive decline. First, LA has a higher prevalence of modifiable risk factors than Finland, 

and we hypothesize a more significant benefit from this intervention in LA participants. 

Second, the LA population presents singular socio-cultural and ethnic characteristics that 

vastly differ from those in Finland. Data demonstrating the feasibility and efficacy of this 

multi-domain intervention in LA would confirm the generalizability of FINGER findings, 

and therefore, the importance of changes in lifestyle for the prevention of cognitive decline.

The most critical challenge in implementing the LatAm-FINGERS trial was harmonization, 

including defining eligibility criteria, outcomes, and intervention equivalent and 

compatibility with other World-Wide (WW) FINGERS studies. Harmonization of study 

procedures is essential to compare results across different populations. We divided the 

harmonization process into two steps: (1) an external harmonization with other WW-

FINGERS studies; and (2) an internal harmonization that ensured the intervention was 
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feasible and comparable across the 12 LA countries. Given the heterogeneity of countries in 

LA, achieving internal harmonization required a consensus process among researchers of the 

participating countries.

For external harmonization, the LatAm-FINGERS trial follows the FINGER model. 

Additionally, we harmonized the clinical trial with the US study (U.S. POINTER) because 

they also included Latinos and ethnically diverse populations and updated the intervention 

and outcomes based on the evolving science. The harmonization with U.S. POINTER was 

planned as a step toward the future, hoping that the results of the two trials can be analyzed 

together as an intervention in the Americas.

The main objective of this report is to present an overview of the trial design and discuss 

the different strategies and tools used for the multicultural harmonization of the LatAm-

FINGERS.

2 ∣ METHODS

2.1 ∣ Trial overview

The LatAm-FINGERS was designed as a 1-year randomized controlled lifestyle intervention 

trial with two main objectives: (1) To investigate the feasibility of the FINGER multi-

domain lifestyle intervention in the Latin American context; and (2) To investigate the 

efficacy of a regimented multidomain lifestyle intervention compared to a more flexible 

lifestyle intervention on global cognition. It is worth noting that with the determined 

feasibility, the LatAm-FINGERS team is working to extend the intervention to 2 years 

to better harmonize with FINGER and U.S. POINTER. The expected sample size is 1200 

participants (100 subjects from each country). We adopted a non-competitive recruiting 

approach with a fixed target number of participants per center. Within the feasibility aim, 

we plan to measure each center’s capacity to implement the proposal, identify challenges 

during trial implementation, and propose strategies to overcome these barriers.7 LatAm-

FINGERS initiative follows the RE-AIM (reach, effectiveness, adoption, implementation, 

and maintenance) framework to investigate the project’s effectiveness,feasibility, and 

sustainability.9 Table 1 shows an overview of the feasibility outcomes, including a 

dimension definition, metrics, and time evaluation instances. Finally, the main efficacy 

outcome of the study is the difference between the two groups in a global cognition 

composite (LatAm-Neuropsychological Test Battery).

Consistent with eligibility criteria for FINGER and U.S. POINTER, LatAm-FINGERS 

participants are individuals at risk of dementia (advanced age, slightly below average 

cognitive performance, and poor cardiovascular risk profile). The inclusion criteria for the 

LatAm-FINGERS study are presented in Table 2.

Participants will be randomly assigned to one of two types of interventions. Randomization 

is performed in blocks of eight participants, and the allocation is generated by a 

computer.The multi-domain intervention, referred to as the Systematic Lifestyle Intervention 

(SLI), included aerobic exercise, adherence to the adapted Mediterranean diet (LatAm-

MIND), social and cognitive training, and health counseling based on guidelines to control 
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cardio-metabolic risk factors. The flexible intervention (FLI) group will receive regular 

health counseling. Participants will be evaluated at baseline, 6, and 12 months (see Figure 

2).

2.2 ∣ Biobank and magnetic resonance imaging

LatAm-FINGERS is collecting and storing serum, plasma, and DNA samples. A technology 

transfer program was created so that centers without technical skills might benefit from 

more experienced centers while developing local human resources. Local biobanks will 

store and manage the samples. In addition, a transport system to the nearest center will be 

available for centers that cannot store samples.

The acquisition of baseline magnetic resonance imaging (MRI) is planned for all 

participants. A complex harmonization procedure was performed to ensure external 

harmonization with other neuroimaging cohorts (Alzheimer’s Disease Neuroimaging 

Initiative [ADNI]), and internal harmonization among centers to enable data sharing across 

databases while considering regional feasibility. MRI acquisition protocol follows ADNI3 

specifications for 3T scanners but also allows for a basic protocol with the same resolution 

in the centers in which 3T is unavailable. So far, 10 centers are performing MRI studies, 

8 with 3T MRI scanners and 2 with 1.5T MRI scanners. Four centers are using Siemens-

manufactured scanners, four are using Phillips scanners (with one of the centers using 

both Siemens and Phillips), and two are using GE scanners. Images are uploaded to the 

Laboratory of Neuroimaging (LONI) platform,10 where quality control is also performed. In 

addition, the Global Alzheimer’s Association Interactive Network (GAAIN)11 will be used 

for data sharing. Applications for the study data may be submitted 2 years after the study is 

completed. The decision to grant access to data will be based on scientific merit as evaluated 

by a LatAm-FINGERS steering committee. A collaboration with the U.S. POINTER MRI 

project is planned to analyze and compare images from both cohorts.

2.3 ∣ Harmonization of the study protocol

One key issue of study design was harmonizing eligibility criteria, outcomes, and 

intervention to make them comparable and consistent with other WW-Fingers studies.

The organizational structure of the trial was assigned specific roles to overcome the 

challenge of harmonization: (1) the steering committee defined and supervised the general 

aims and structure of the protocol, (2) the executive committee organized the operational 

aspects and harmonization of the protocol, and (3) working groups (WG) including 

specialists from the lifestyle domains (nutrition, cognitive training, physical exercise, and 

health monitoring) developed specific components of the interventions. These WG included 

at least one member of each participating center (Figure 3).

2.4. ∣ Eligibility harmonization

2.4.1 ∣ External harmonization of eligibility criteria—The original FINGER and 

U.S. POINTER protocols were used as models to adapt and create LatAm-FINGERS 

eligibility criteria, outcomes, and interventions. In addition, adaptations were made to 

accommodate differences between the LA population and the Finnish and US populations 
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regarding race and ethnicity, culture, socio-economic status, language, lifestyle, and baseline 

medical conditions.

The FINGER inclusion criteria were used to include persons with cognitive performance 

at the mean level or slightly lower than expected for age according to Finnish population 

norms. On the other hand, the U.S. POINTER inclusion criteria were designed to identify 

at-risk individuals who may benefit most from a multimodal lifestyle intervention. Thus, 

U.S. POINTER criteria underscore modifiable risk factors for dementia and rely less on 

cognitive requirements (see Table 2).

2.4.2 ∣ Internal harmonization of eligibility criteria—In addition to being different 

from the Finnish and US populations, LA has internal diversity among countries. The 

region gathers two languages (Spanish and Portuguese); multiple dialects; and various racial, 

ethnic, and cultural features, making the selection of a unified set of inclusion criteria a 

highly complex task.

The main objective of inclusion criteria harmonization was to achieve a homogenous 

selection of participants across countries. Furthermore, considering the results of the 

FINGER trial,12 the selected criteria attempted to target the population that would 

benefit the most from the intervention. For that purpose, we converted the results of 

neuropsychological tests to z scores. For the normalization process, we used the means 

and standard deviations from healthy populations from each country using the corresponding 

age and educational range. With this criterion, the conversion to z value was performed 

as follows: subtracting the mean normal performance (for that age and education in that 

country) from the individual score and dividing the result by the standard deviation (of the 

same “healthy” population). Barriers to these processes included the absence of normative 

data for many LA countries for commonly used cognitive tests, including the Mini-Mental 

State Examination (MMSE)13 and the Consortium to Establish a Registry for Alzheimer’s 

Disease (CERAD).14 In these cases, the normative data from the country with more 

similarity in terms of education, language, and culture were used. We chose countries 

with the same language; similar levels of formal education; and, if possible, cultural 

affinity, which is many times given by geographical proximity (e.g., this was the case of 

Uruguay, which used the normative values of Argentina). Finally, exclusion criteria were 

designed to avoid including people with dementia and to exclude participants who could 

not tolerate the intervention. Exclusion criteria are dementia diagnosis, MMSE < 20, any 

medical conditions that could interfere with the safety of the patient during the intervention, 

significant neurologic disease or psychiatric disorders, body mass index (BMI) > 40 kg/m2, 

stroke in the last 2 years, sensory deprivation or severe communication difficulties, illiteracy, 

use of psychoactive medications within the last 3 months, active enrollment in another 

clinical trial, and history of alcohol or substance abuse or dependence within the past 2 

years.

2.5 ∣ Outcomes definitions

Outcomes selection aimed to reproduce the results from FINGER in the LA population. 

Hence, the outcomes from the original trial that showed significant effects were included. 
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Furthermore, to harmonize our data with the U.S. POINTER, the outcomes were also 

aligned with this study to permit a cross-study comparison. Finally, we also included local 

measures of interest (see Table 3).

2.6 ∣ Harmonization of the interventions

The members of the WG were provided with the details of the FIN-GER and U.S. 

POINTER interventions. Each member was asked to look for equivalent and feasible 

alternatives in their own country, considering that the proposed intervention should be 

affordable, easy to access within their own country, culturally friendly (i.e., incorporating 

regional or deep-rooted aspects of their society to facilitate adherence), and feasible as a 

public health policy for their region in the future. In the second stage, the WG members 

were required to reach a consensus among the 12 countries and decide how to harmonize 

the interventions. Finally, the protocol for each domain was presented to the executive and 

steering committees for approval.

2.6.1 ∣ Physical intervention—The physical component is the most challenging aspect 

of the multi-domain intervention in terms of adherence due to the intensity with which this 

intervention is proposed in the FINGER and U.S. POINTER trials. To reduce the challenge 

of implementing this intervention in the different countries, no restrictions were made on 

the type of associations, agreements, or collaborations with physical activity clubs, gyms, or 

physical activity instructors reached by each participating center.

Emphasis was made on the standardization of the physical activity program in terms 

of the general category of the proposed exercise, intensity, and frequency. The LatAm-

FINGERS Physical Activity Program (LatAm-FINGERS PAP) includes five phases: warm-

up; exercises for coordination, stretching, and balance; resistance and muscle strength 

training; aerobic exercise; and relaxation activities (see the supporting information for a 

detailed description of the LatAm-FINGERS PAP).

Physical activity is encouraged to be performed in groups to promote socialization and 

adherence and must be supervised by qualified personnel to ensure compliance and avoid 

adverse events. The protocol has certain flexibility as we encouraged each center to 

look for equivalent exercises that include the LatAm-FINGERS PAP guidelines and are 

popular within their culture (e.g., local dances such as salsa or tango). Assistance for this 

intervention is registered by the intervention leader, who is in contact with the physical 

activity trainers. The adherence information is included in the Research Electronic Data 

Capture (REDCap) database.

2.6.2 ∣ Nutritional intervention—Diet has a robust idiosyncratic component and is 

associated with local factors, such as the availability of ingredients, cost, and cooking habits 

in a region.The nutrition intervention of LatAm-FINGERS is based on the Mediterranean-

DASH Intervention for Neurodegenerative Delay (MIND) diet, which is a hybrid between 

the Mediterranean and the DASH diets that have shown beneficial effects on dementia risk. 

The original FINGER trial15 included a Mediterranean-like diet (Healthy Nordic diet), so at 

this point, LatAm harmonized more closely with the U.S. POINTER trial and created the 

LatAm-MIND diet.
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The nutritional WG was in charge of drawing parallels between locally available products 

(e.g., tropical fruits and foods of animal origin) with similar nutritional characteristics to 

those in the MIND diet. The objective was to find substitutes for products unavailable (e.g., 

marine fish in landlocked countries) or too expensive for the regional economy (e.g., dried 

fruits and nuts). A “mosaic” program was constructed with interchangeable food blocks to 

give participants 16 different meal alternatives within the LatAm-MIND diet.

Regarding harmonization within LA, the main nutritional components of the LatAm-MIND 

diet (i.e., amount of saturated fat per day and amount and type of animal protein) were the 

same across countries. However, each country can adapt the specific ingredients to comply 

with the particularities of their regional dietary habits.

Adherence to this intervention is an important challenge, so strategies to follow up were 

included. To monitor compliance with the diet, participants complete a daily food registry 

to encourage self-monitoring and adherence to the proposed meals. The intervention team 

reviews these records at team meetings and follow-up phone calls and gives feedback to 

participants. This information is included in the project’s database, where an adherence 

score per intervention is calculated.

2.6.3 ∣ Cognitive intervention—The cognitive training includes computerized 

cognitive exercises that will be implemented using BrainHQ (Posit Science Corporation), 

a computerized program for cognitive training.16 This program has 13 unique brain-training 

exercises organized into six categories: attention, processing speed, memory, social skills, 

intelligence, and visuospatial abilities. Participants will be encouraged to perform at least 4 

weekly sessions, with a minimum of 25 minutes per session.

Implementation is facilitated by using different platforms: a web application or a mobile 

app. Many participants are not familiarized with the use of computers, but most of them use 

cell phones.17 During the harmonization process, a concern was raised about the adherence 

of low-educated people to computerized cognitive rehabilitation. This issue was solved by 

dedicating time in each team meeting to learning how to use the program. The program 

also has other strategies to increment adherence. The adaptation of baseline parameters is a 

critical feature.

Medical monitoring intervention: Medical monitoring is a standard of care intended to be 

homogeneous worldwide. For this reason, the harmonization process was straight-forward in 

this case. The medical intervention will be carried out by the clinician interventionist (i.e., 

general practitioner, family doctor, geriatrician, or neurologist).

2.7 ∣ Database harmonization and data sharing

Data harmonization was a priority in the design of the study protocol. The aims of the data 

harmonization process were (1) to make data sharing feasible across the WW-FINGERS 

network, (2) to share data among the study Centers, and (3) to give access to researchers 

worldwide.
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For this, we coordinated with WW-FINGERS, a standard data dictionary with critical 

aspects of the data collection. We used the REDCap18,19 system to create the trial dataset 

and share the data dictionary. In addition, a plan for data sharing with researchers external to 

the network was made to ensure the third objective, in which they could have access after a 

2-year period depending on the steering committee’s approval of the project.

3 ∣ RESULTS

3.1 ∣ Study progress

LatAm-FINGERS recruitment started on December 2021, and as of November 11, 2022, 

1549 participants had been screened, and 815 were randomized into the intervention (Figure 

1).

Table 4 describes some baseline characteristics of the sample. It must be noted that Puerto 

Rico is not included in this table because they haven’t recruited participants as of the date 

of this publication. Regarding the sample’s demographic characteristics, we must highlight 

the overrepresentation of women (from a minimum of 64% in Mexico to 85% in Colombia). 

This sex distribution does not match the sex distribution rates of the region.20 This result 

is consistent across centers and cannot be attributed to recruitment strategies because the 

different centers used different recruitment strategies. Therefore, the discrepancy in sex 

recruitment may be a limitation to the generalization of our findings compared to the LA 

population. However, this information will be essential to design a specific recruitment plan 

to engage men.

The mean (standard deviation) age is 67.46 (4.76) years, the level of education is 12.6 

(3.8) years, and the MMSE score is 27.32 (1.68). Education level is very heterogeneous, 

and it will be interesting to analyze how adherence to the intervention and effectiveness is 

affected by this variable. Regarding ethnicity, the diversity of the LA population is reflected 

in self-reported ethnicity: 56% of the participants self-reported being Mestizo, and 32% as 

White. Other reported ethnicities included Mulatto (3.5%), Black (2.2%), and Asian (0.7%).

It is well known that lifestyle interventions tend to improve cardiovascular risk factors. The 

preliminary recruitment results show a wide opportunity for improvement in cardiovascular 

risk factors: 16% are current smokers, 46% have high systolic blood pressure (>130 mmHg), 

22% have diastolic hypertension (>85 mmHg), 81% of participants were overweight (BMI 

≥ 25 kg/m2), 36% had low high-density lipoprotein (<40 mg/dL in men or 50 mg/dL in 

women), 36% had hypertriglyceridemia (>150 mg/dL), and 62% of had central obesity 

(waist circumference > 88 cm for women or 102 cm for men). According to current 

diagnostic criteria, these results indicate a metabolic syndrome prevalence of 39% in our 

sample (see Table 5).21

4 ∣ DISCUSSION

LA includes genetic, cultural, sociodemographic, and economic diversity, which translates 

into diverse lifestyles. Nevertheless, it shares a common problem, a growing number of 

individuals living with dementia.22 The FINGER intervention was effective in reducing 
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cognitive decline in Finland. However, this intervention needs to be adapted to LA countries 

because of population characteristics, lifestyle, and health-care use differences. Therefore, 

the central objective of LatAm-FINGERS is to create a multi-domain intervention as 

effective as that tested in the Finnish study, that will be feasible in our region and, if 

successful, will be a candidate to become a health policy for LA.

LatAm-FINGERS faced a significant challenge to combine the region’s diversity into a 

single healthy lifestyle intervention feasible across LA. This report presents the results of 

that effort that were achieved by effective teamwork. Unlike most clinical trials, created by 

a single group and applied by centers worldwide, the LatAm-FINGERS initiative included 

members of all participating centers in the protocol design. We brought together specialists 

from 12 countries, transforming diversity into an advantage and generating a unified cultural 

perspective. With a north–south extension of 10,759 km, separated by two languages, 

multiple dialects, and enormous cultural diversity, we underscored the characteristics that 

united us and achieved the remarkable result of unifying the efforts toward a common 

objective. This is the first non-pharmacological trial across 12 LA countries in dementia 

and an unprecedented extensive collaboration in the fields of aging and neuroscience 

research. We hope this is the first step toward multiple collaborations within our region 

and worldwide.

Furthermore, LatAm-FINGERS is building a larger dataset with outcomes on people at risk 

for dementia in LA. With longitudinal follow-up, it has already grown to be the region’s 

largest cognitive, imaging, plasma, and genetic database of individuals at risk for dementia. 

This is a significant contribution because the lack of information on dementia in LMIC 

countries has been identified and stressed in the literature.5 The most recent analysis of 

population-attributable factors for dementia risk factors was published with data that was 

already 10 years old at the time of analysis.2

5 ∣ CONCLUSION

This report described the study design and discussed the different strategies and tools used 

for the multicultural harmonization of the LatAm-FINGERS. However, it must be stated 

that the goals of LatAm-FINGERS may be more comprehensive than the efficacy of the 

intervention. This project contributes to narrowing the gap between dementia research in 

LMIC and high-income countries. The project also aspires to achieve the collaborative effort 

of a region that shares interests, risk factors, and culture but is as vast as 13% of the 

planet’s populated surface. LatAm-FINGERS aspires to be the foundation stone of dementia 

teamwork, demonstrating the value of collaboration.
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RESEARCH IN CONTEXT

1. Systematic Review: The authors reviewed the prevalence of dementia 

worldwide, and the significant incidence of modifiable risk factors for 

dementia in low- and middle-income countries (LMIC). The evidence on 

multi-domain interventions for preventing cognitive decline and dementia was 

applied to their study design and aims.

2. Interpretation: This study describes the design of the first non-

pharmacological multicenter randomized clinical trial to prevent cognitive 

impairment in Latin America (LA). Latin American Initiative for Lifestyle 

Intervention to Prevent Cognitive Decline (LatAm-FINGERS) overcame a 

significant challenge: to combine the region’s diversity into a multi-domain 

risk reduction intervention feasible across LA while preserving the original 

FINGER design.

3. Future Directions: LatAm-FINGERS’ goals have outgrown the original 

ones (feasibility and efficacy of the intervention). This project contributes 

to narrowing the gap between dementia research in LMIC and high-income 

countries and aspires to be the foundation stone of dementia teamwork, 

demonstrating the value of Latin American collaboration.
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FIGURE 1. 
On the left, countries that are part of the LatAm-FINGERS trial. On the right, screened 

and randomized participants by country. LatAm-FINGERS, Latin American Initiative for 

Lifestyle Intervention to Prevent Cognitive Decline
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FIGURE 2. 
Trial summary showing key aspects of inclusion and exclusion criteria, interventions 

timeline, and outcomes. CAIDE, Cardiovascular Risk Factors, Aging, and Incidence 

of Dementia; CERAD, Consortium to Establish a Registry for Alzheimer’s Disease; 

LatAm-FINGERS, Latin American Initiative for Lifestyle Intervention to Prevent 

Cognitive Decline; MMSE, Mini-Mental State Examination; LatAm-NTB, Latin American 

Neuropsychological Test Battery; RE-AIM, reach, effectiveness, adoption, implementation, 

and maintenance
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FIGURE 3. 
Organizational chart showing the different roles in the harmonization process. LatAm-

FINGERS, Latin American Initiative for Lifestyle Intervention to Prevent Cognitive 

Decline; WG, working group
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TABLE 5

Global metabolic syndrome data.

Characteristic N a n(%)

Overweight (BMI ≥ 25) 557 451 (81%)

Current smokers 456 73 (16%)

High waist circumferenceb 555 344 (62%)

High triglycerides (>150 mg/dL) 622 224 (36%)

Abnormal HDL (< 40 mg/dL in men or < 50 mg/dL in women) 631 227 (36%)

High fasting glucose (> 100 mg/dL) 628 226 (36%)

High systolic blood pressure (> 130 mmHg) 561 258 (46%)

High diastolic blood pressure (> 85 mmHg) 559 123 (22%)

Metabolic syndrome diagnosis (2005 criteria) 482 188 (39%)

a
Evaluated subjects.

b
(women ≥ 88 cm, men ≥ 102 cm).

Abbreviations: BMI, body mass index; HDL, high-density lipoprotein.
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