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Background: Metabolic syndrome has increased to epidemic levels in low- and middle-

income countries. The knowledge on metabolic syndrome and its related diseases constitutes

a clinical, epidemiological, and economic challenge of great relevance. The frequency of

metabolic syndrome may vary between populations depending on age, sex, lifestyle, and

culture; however, in Colombia, there is only little research, and the available studies focus on

small populations that do not allow estimating their prevalence and distribution in different

sociodemographic groups. We aimed to estimate the prevalence of metabolic syndrome and

its association with sociodemographic characteristics in participants attending public chronic

disease control programs in Medellin, Colombia, in the year 2018.

Methods: We conducted a cross-sectional study in all patients who participated in

a public chronic disease control program. Involved in this study were 68,288 individuals

who attended at 10 hospital units and were strategically distributed in the city. The

diagnostic criteria of the metabolic syndrome and its components were based on the

consensus of the Latin American Diabetes Association. The data on age, sex, blood

pressure, weight, height, physical activity, medications, lipid profile, and glycemic and

glycosylated hemoglobin levels were obtained for clinical records. The prevalence,

Pearson’s chi-square test, prevalence ratios (Kato-Katz method), and odds ratios (Woolf

method) were estimated with 95% confidence intervals. A multivariate adjustment model

was used with a logistic regression model to identify potential confounders using Epidat

4.2 and SPSS® 25.0.

Results: The prevalence of the syndrome was 35.4%, with abdominal obesity in 82.3% indi-

viduals, hypertension in 48.6%, glucose intolerance in 25.5%, and hypertriglyceridemia in

22%. The prevalence of the syndrome exhibited statistical differences according to the area

of residence. It was 15% higher in women; 31% and 59% higher in young and older adults,

respectively, than in individuals aged <25 years; 11% and 13% higher in the illiterate

population and population with primary studies than in individuals with higher education;

and approximately 200 times higher than those who are sedentary.

Conclusion: A high prevalence of the syndrome and its constitutive factors in the study

population demonstrated the importance of controlling it and increasing community-based

prevention strategies, prioritizing the identified groups that are at the highest risk.
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Background
Obesity is a clinical problem related with hypertension, heart

disease, stroke, locomotor disorders, some types of cancer,

and diabetes mellitus.1 In terms of public health, it causes

3 million deaths per year globally, in addition to approxi-

mately 36 million people that die of related pathologies like

the chronic diseases.2,3 The increase in obesity has been

parallel to the increase in the prevalence of metabolic syn-

drome, which has been related to factors, such as improve-

ment of the financial situation, nutritional changes, genetic

predisposition, and reduction of physical activity, which

affect most of the adults – women in particular.4,5

In this order of ideas, several systematic reviews have

reported a high prevalence of metabolic syndrome.6,7

Thus, in a study published in 2017 which included 18

researches involving approximately 57,000 adults in 51

Asian countries, the prevalence ranged between 12% and

49% and was higher in women and residents of urban

areas. Despite differences in the diagnostic criteria and

study methodologies, it was concluded that approximately

20% of subjects were affected, with an increase of

approximately 10% in the last decade.6 A systematic

review of 59 studies reported a heterogeneous frequency

between countries and years of study, in ranges of

2.2–44% in Turkey, 16–41% in Saudi Arabia, 14–63% in

Pakistan, 26–33% in Qatar, 9–36% in Kuwait, 22–50% in

the UAE, 6–42% in Iran, and up to 23% in Yemen. The

combined prevalence estimate was 25%, with an attribu-

table risk of 15.9%, 11.7%, and 16.2% for cardiovascular

disease, coronary heart disease, and stroke, respectively.7

The high prevalence of metabolic syndrome was gener-

ally associated with high-income countries, but currently,

metabolic syndrome and obesity have presented a rapid

increase in their prevalence in low- and middle-income

countries due to the epidemiologic transition characterized

by population growth, aging, nutritional transition with

increased consumption for calories, and sedentary lifestyles.

These factors increase morbidity and mortality.5

In Colombia, there has been an accelerated nutritional

transition with a progressive decrease in the prevalence of

delayed height and a parallel increase in obesity.8 In addi-

tion, the prevalence of current smoking in Colombian

adult women is 3% and leisure time or physical inactivity

is 93.7%.9 The demographic transition reflects an acceler-

ated population aging with a rate of 40.4%, and the popu-

lation over 60 years increased from 6.5% in 2005 to 9.1%

in 2018.10

These characteristics of the Colombian population sug-

gest that the metabolic syndrome may have important

proportions. However, this issue has been addressed by

a few studies. A prevalence of 9% has been reported in

494 children aged between 5 and 9 years, and it was

associated with age and low socioeconomic level.11 In

129 Colombian adults who worked as drivers,

a prevalence of 49.6% was found, which was associated

with low levels of weekly physical activity.12 Specifically,

in Medellin, Colombia, only one study was found with

a prevalence of 20–24%, which was conducted with 271

women who attended a clinic in 2002.13

The high impact of the management of the syndrome

and associated diseases in low- and middle-income

countries have shown the need to implement different

interventions and community programs involving all age

groups.4,5 Nevertheless, it is necessary for the design

and success of these interventions, adequate knowledge

of the magnitude of the population affected by the

metabolic syndrome, and particularly the associated fac-

tors in each case and place. In this sense, the objective

of this study was to estimate the general prevalence of

metabolic syndrome and its specific prevalence accord-

ing to sociodemographic factors of participants in the

public chronic disease control program of Medellin in

the year 2018, with the purpose of reporting the popula-

tion data to the national statistics which could focus on

ways to control this problem.

Methods
Study Design and Setting
This was a cross-sectional study in the city of Medellin.

Medellin is the second-largest city in Colombia. It is

divided into 16 communes and four corregimientos (rural

area), with a population of 2,376,330 people. About 72.3%

of its habitants aged between 15 and 64 years, where 47%

are men and 53% are women. Regarding the socioeco-

nomic aspects, Medellin, with a Gini coefficient of 0.52, is

a region with high inequality.10,14

This study involved 68,288 individuals over 17 years

of age who voluntarily participated in a public chronic

disease control program from January to December of

2018 which was conducted by the most important public

hospital network in the city, which includes 10 hospital

units (Figure 1) located in strategic sites throughout the

city of Medellin and its corrections [provinces] with 50

attention points. The actions developed in the program are
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covered by a health plan (care by a doctor and/or nursing,

diagnostic aids, medicines, and care and support from

professionals and specialists according to the parameters

defined by the country’s regulations) and do not generate

any type of payment by users.

Participants
In this study, the sampling process serves as a census in

which we include the totality of individuals who met the

next criteria. The inclusion criterion was an active engage-

ment in the program with at least two follow-ups during

the year 2018. The prevalence was defined as compliance

with metabolic syndrome criteria in any control performed

during the year. Individuals whose clinical records had

issues regarding logical verification (poorly entered data,

such as out-of-range values, residences in different muni-

cipalities, etc.) and those who had information from dupli-

cate consultations were excluded to avoid overestimation

of the frequency of the diseases studied. The underestima-

tion of metabolic syndrome was avoided with the inclusion

of all population. The measurement of weight, height, and

blood pressure was performed by experienced medical

practitioners. The determination of biochemical para-

meters was performed in authorized laboratories.

Definition of Operational Terms
The definition of metabolic syndrome was based on the

Latin American Diabetes Association consensus, which

also corresponds to the International Diabetes Federation

criteria of Europe.11 This includes abdominal obesity

(which means waist circumference of ≥94 cm in men

and ≥88 cm in women) and two of the following criteria:

1. High triglyceride levels of >150 mg/dl or under-

going lipid-lowering treatment.

2. Low high-density lipoprotein cholesterol (cHDL)

level of <40 mg/dl in men and <50 mg/dl in

women or in treatment with effect on cHDL.

3. High blood pressure with systolic blood pressure

(SBP) of ≥130 mm Hg and/or diastolic blood pres-

sure (DBP) of ≥85 mm Hg or in antihypertensive

treatment.

4. Impaired glucose regulation of ≥100 mg/dl in fast-

ing blood glucose test or diabetes.15

Hospital unit

Figure 1 Medellin’s communes and distribution of programs in hospital units.
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The measurement of smoking and alcoholism was based

on patient’s consumption in the last month, at least once

a week. For regular physical activity, the performance of

intense or moderate physical activities at least three times

a week (inactive/active) was evaluated.

Data Sources
A secondary source of information was used, which com-

prised of the electronic clinical history form that is routi-

nely filled out by the physician at the health institution,

from which the following variables were extracted: age;

sex; weight; height; body mass index; blood pressure;

medications, such as diuretics, angiotensin-converting

enzyme (ACE) inhibitors, calcium antagonists, beta-

blockers, alpha-blockers, and insulin- and lipid-lowering

drugs; and the progress on complementary tests, including

the testing lipid profile and glycemic and glycosylated

hemoglobin levels.

Statistical Methods
The description of age was made with summary measures

and the remaining variables with frequencies. The preva-

lence of metabolic syndrome and each of its components

were estimated to have 95% confidence intervals. The

specific prevalence of the syndrome was estimated accord-

ing to the sociodemographic conditions of the population.

They were compared using the Pearson’s chi-square test,

prevalence ratios (Kato-Katz method), and odds ratios

(Woolf method), with 95% confidence intervals. For the

last two, the formula [(OR-PR)/(OR-1)] was used to eval-

uate a possible overestimation of the odds ratio. Given the

statistical equality of both ratios and low proportion (<0.5)

of overestimation, the multivariate adjustment model was

used with a logistic regression model to identify potential

confounders (we evaluated whether the bivariate statistical

association was preserved while making adjustments based

on third variables; independent variables of the model

were those that fulfilled the three requirements required

for potential confounders that were as follows: being asso-

ciated with the event, being associated with another inde-

pendent variable, and not being an intermediate step in the

potential causal horizon), whose goodness of fit was deter-

mined using Wald’s and Hosmer–Lemeshow formulas. In

logistic models, the dependant variable was dichotomic

(presence or absence of MS), and in case of independent

variables, the group with the lowest MS occurrence was

considered as a reference group. In case of polytomic

variables, dummy variables were developed by comparing

each group against the group with the lowest MS

occurrence.

Before performing a confusion analysis, logistic

regression models were developed to rule out the presence

of interactions, in which variables would appear as inde-

pendent variables related to MS and their interaction factor

with other independent variables would be shown.

Because there were five independent variables, interac-

tions existing between each variable and the remaining

ones were evaluated based on the following models (a

similar model was developed for each independent

variable):

Y = β0 + β1X1 + β2X2 + β3X3 + β4X4 + β5X5 + β1,2(X1

*X2) + β1,3(X1*X3) + β1,4(X1× X4) + β1,5(X1 × X5)

This provides evidence that there is no interaction,

assuming that in the logistic model ORs correspond to

expβ.

Ethical Aspects
The project has the approval of the ethics committee of

Metrosalud according to approval number 1400/4.3.

Results
From a total population of 89,271 patients, 54 were

excluded because they were <18 years, 20,780 were

excluded because they had less than two follow-up visits

in the program in 2018, and 149 were excluded because

their clinical records had logical verification problems.

The program included individuals coming from all urban

areas of the city (north, center, and south) and two vil-

lages; the majority were women adults over the age of 44

years, with a low level of formal education. Records of

tobacco and alcohol consumption were low (Table 1).

The overall prevalence of metabolic syndrome was

35.4%. When analyzing the components of metabolic syn-

drome individually, a high prevalence of abdominal obe-

sity (82.3%) and hypertension (48.6%) were found.

A large proportion of subjects in the program is at a high

risk of developing the syndrome owing to the presence of

obesity and an additional component, such as abdominal

obesity, arterial HTN, diabetes mellitus or intolerance, and

low cHDL or hypertriglyceridemia (Table 2).

The prevalence of metabolic syndrome showed statis-

tical differences according to the area of residence, sex,

age group, schooling, and physical activity, and it was

40% greater in Buenos Aires (area of greater prevalence)

than in San Cristobal (area of lower prevalence); it was

15% higher in women than in men, 31–59% higher in
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adults than in individuals aged <25 years; 11% higher in

the illiterate population and 13% higher in individuals with

primary education than in those with higher education; and

close to 200 times more in the population without regular

physical activity (Table 3). There was no significant dif-

ference in the prevalence of metabolic syndrome between

individuals who did (34.5% [n = 753]) or did not belong

(35.4% [n = 23,404]) to the black ethnicity.

In the multivariate adjustment, all variables retained

their statistical significance found via the bivariate ana-

lyses, showing the absence of possible changes in the

effect. In addition, the measure of association adjusted

by the variables of the model (area of residence, sex, age

group, education, and physical activity) did not show

statistical differences compared with the raw ones. Thus,

a higher risk for MS was observed in the following groups:

individuals living in Nuevo Occidente with OR of 1.64

(95% CI: 1.44–1.86) as opposed to those who lived in San

Cristóbal (who showed lower risk), women with OR of

1.19 (95% CI: 1.14–1.24), patients aged between 45 and

64 years and OR of 1.91 (95% CI: 1.32–2.76), illiterate

individuals or individuals with elementary school studies

and OR of 1.16 (95% CI: 1.00–1.35), and sedentary

patients with OR of 288 (95% CI: 129–643; Table 4).

Discussion
In this study, a prevalence of 35.4% was found in

a population of 68,288 subjects who participated in

a public program follow-up of chronic diseases, with

a presence in all areas of Medellin, Colombia. It presented

high frequency in individuals of both sexes and all age

groups and levels of schooling, thus, increasing the possi-

bilities of extrapolation of the results and indirectly show-

ing that the population of the city was at risk for the

syndrome and its related diseases.

The prevalence of metabolic syndrome (35.4%) found

in this study is higher than the weighted average reported

in two systematic reviews of Asian countries, wherein the

combined values were 20% and 25%.6,7 However, the

result obtained in this study is consistent with those of

the studies included in the abovementioned reviews, in

which a high heterogeneity was demonstrated, with

a prevalence of 2.2–66%. This reveals the importance of

standardizing the diagnostic criteria and conducting stu-

dies in each population of interest, given that the evidence

of the magnitude of the syndrome is not consistent.6,7

Table 1 Description of the Sociodemographic Characteristics of

68,288 participants of a Public Chronic Disease Control Program

in Medellin in the Year 2018

n %

Area of

Residence

Belén 7136 10.5

Buenos Aires 8198 12.0

Castilla 9783 14.3

Doce de Octubre 6403 9.4

Manrique 10,626 15.6

Nuevo Occidente 3316 4.9

San Javier 7656 11.2

Santa Cruz 9807 14.4

San Cristóbal Village 2330 3.4

San Antonio de Prado Village 3023 4.4

Sex Female 49,285 72.2

Male 19,003 27.8

Age Group

(years)

18–25 217 0.3

25–44 4310 6.3

45–64 30,248 44.3

65–80 25,146 36.8

>80 8367 12.3

Education Illiterate 9059 16.5

Elementary 33,088 60.2

Secondary School 11,930 21.7

Higher education 871 1.6

Other Features Belongs to black ethnicity 2186 3.2

Smoking 5474 8.0

Alcoholism 1751 2.6

Does not perform physical

activity

64,507 94.5

Table 2 Prevalence of Metabolic Syndrome and Its Components

in 68,288 Participants of a Public Chronic Disease Control

Program in Medellin in the Year 2018

n % 95% CI

Positive for a Component

Abdominal obesity 56,162 82.3 81.9–82.5

Arterial HTN 33,189 48.6 48.2–49.0

Diabetes mellitus or Intolerance 17,450 25.5 25.3–25.9

low cHDL 15,440 22.6 22.3–22.9

Hypertriglyceridemia 14,720 21.6 21.3–21.9

At High Risk of Developing Metabolic

Syndrome

Abdominal obesity + Arterial HTN 28,219 41.3 10.9–41.7

Abdominal obesity + Diabetes 12,913 18.9 18.6–19.2

Abdominal obesity + low cHDL 11,494 16.8 16.5–17.1

Abdominal obesity +

Hypertriglyceridemia

10,882 15.9 15.7–16.2

Metabolic syndrome 24,157 35.4 35.0–35.7
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The prevalence of metabolic syndrome was lower in the

selected population included in this study than other studies

in Colombia, such as adults working as drivers, where it

was 50%,12 and adults between the ages of 25 and 64 years

of Antioquia, where it was 40.7%16 and was higher than

two studies in adolescents with 9.5%17 and 6.0%,18 respec-

tively, and one study of healthcare personnel at the

University of Antioquia 17.5%.19 The differences between

the studies can be attributed to two reasons: on the one

hand, the age of the population included is divergent and

includes an adolescent population over 40 years old; on the

other hand, the criteria for defining the metabolic syndrome

were heterogeneous when taking into account the definition

provided by the International Diabetes Federation (IDF), the

Adult Treatment Panel III (ATP III), or Latin American

Diabetes Association (ALAD). In addition, the studies

described include samples of 280 to 1300 people out of

68,288 individuals included in this study. Also, it should be

considered that the number of affected individuals in this

study may increase, given that a high proportion of subjects

82.3% (81.9–82.5) is at risk of developing the syndrome

owing to the presence of obesity. In a previous analysis in

the ARIC cohort, it was reported that obesity was associated

with 4.5 times the risk of developing incident metabolic

syndrome over the three follow-up visits;20 this reveals the

epidemic levels this metabolic disorder is reaching and the

permanent risk of its increase if its constitutive factors are

not addressed.

Table 3 Specific Prevalence of Metabolic Syndrome as per the Sociodemographic Characteristics and Measure of Association in

68,288 Participants of a Public Chronic Disease Control Program in Medellin in the Year 2018

Specific Prevalence %

(n)

Prevalence Ratio (95%

CI)

Odds Ratio (OR) (95%

CI)

Overestimation of the

OR

Area of Residence

Buenos Aires 40.1 (3288) 1.40 (1.31–1.50)** 1.67 (1.51–1.84)** 0.40

Nuevo Occidente 39.6 (1314) 1.38 (1.28–1.49)** 1.63 (1.46–1.83)** 0.40

San Javier 37.0 (2830) 1.29 (1.20–1.38)** 1.46 (1.32–1.62)** 0.37

Castilla 35.7 (3488) 1.24 (1.16–1.33)** 1.38 (1.25–1.52)** 0.37

Santa Cruz 35.3 (3458) 1.23 (1.15–1.32)** 1.36 (1.23–1.49)** 0.36

Doce de Octubre 35.2 (2251) 1.22 (1.14–1.32)** 1.35 (1.22–1.50)** 0.37

San Antonio de

Prado

34.4 (1039) 1.20 (1.10–1.30)** 1.30 (1.16–1.47)** 0.33

Belén 34.3 (2451) 1.19 (1.11–1.29)** 1.30 (1.18–1.44)** 0.37

Manrique 31.7 (3371) 1.11 (1.03–1.19) ** 1.15 (1.04–1.28) ** 0.27

San Cristóbala 28.6 (667) 1.0 1.0

Sex

Female 36.7 (18,086) 1.15 (1.12–0.17) ** 1.23 (1.19–1.28) ** 0.35

Malea 32.0 (6071) 1.0

Age Group (years)

<25a 23.0 (50) 1.0 1.0

25–44 31.0 (1336) 1.35 (1.05–1.73)* 1.50 (1.09–2.07)* 0.30

45–64 36.7 (11,084) 1.59 (1.25–2.03)** 1.93 (1.41–2.65)** 0.37

65–80 36.4 (9152) 1.58 (1.24–2.01)** 1.91 (1.39–2.62)** 0.36

>80 30.3 (2535) 1.31 (1.03–1.68)* 1.45 (1.05–1.99)* 0.31

Education

Illiterate 35.8 (3240) 1.11 (1.00–1.22)* 1.17 (1.01–1.36)* 0.35

Elementary 36.3 (12,016) 1.13 (1.02–1.24)* 1.20 (1.03–1.38)* 0.35

Secondary School 34.4 (4105) 1.07 (0.96–1.18) 1.10 (0.95–1.28) 0.30

Higher education 32.3 (280) 1.0 1.0

Physical Activity

No 37.4 (24,149) 176 (88–353)** 281 (141–564)** 0.38

Yesa 0.2 (8) 1.0 1.0

Notes: *p chi-square < 0.05. **p chi-square < 0.01. aGroup or category of reference.
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Abdominal obesity was observed in 82.3% individuals,

arterial hypertension in 48.6%, glucose intolerance in 25.5%,

and dyslipidemias (low cHDL or hypertriglyceridemia) in

22%. This coincides with global trends, wherein obesity (gen-

eral and visceral) and the other components of the syndrome

constitute one of the main public health problems worldwide,

particularly in adults and teenagers. They also result in athero-

sclerosis, insulin resistance, and other clinical problems, lead-

ing to heart and cerebrovascular diseases, which could reduce

the overall life expectancy.21

The prevalence ofmetabolic syndromewas associatedwith

statistical differences according to the area of residence, sex,

age group, schooling, and physical activity, which coincides

with the risk factors that have been identified in other

populations.4–6 The prevalence was 15% higher in women

than in men, and in this group, metabolic syndrome was

observed to be related to specific risk factors, such as early

age of menarche, menopause, premenstrual syndrome,

polycystic ovary, oral contraceptives, and pre-eclampsia or

history of preterm births, to which the following risk factors

are common to the majority of those affected, such as family

and personal history of changes in blood pressure as well as

lipid and glucose metabolism, smoking, sedentary lifestyle,

and age.22

A greater risk was also identified with an increase in age,

which was in agreement with findings of a majority of pub-

lications in this field;4–6,22 even in a longitudinal study, after

controlling for various risk factors, it was concluded that

metabolic syndrome increases by 2% for each year of increase

in age, and this has been explained in terms of metabolism

change and energy expenditure in adults. This demonstrates

the importance of prioritizing young individuals for interven-

tions based on health promotion or primary prevention and

adults as individuals who require greater epidemiologic vigi-

lance for control and care programs.23–25

Physical inactivity presented the highest adjusted risk in

this population, which demonstrates the importance of improv-

ing public policies related to good use of free time and promo-

tion of physical activity because this is associated with

metabolic syndrome and a wide range of health problems. In

addition, it is a risk factor forwhich effective and cost-effective

interventions are available.26–28

Schooling had an effect independent of sex, age, phy-

sical activity level, and place of residence, with a higher

risk in subjects belonging to a lower educational status,

which demonstrated the importance of this social health

determinant to improve the health actions. As indicated in

previous publications, the identification of this type of

health determinant is key for guiding programs focused

on the prevention of health inequalities (in this case, in the

distribution of metabolic syndrome) according to social

status. It is important to identify groups in which there

would be a greater impact or those in which it is necessary

to prioritize actions for social justice and health equity.29

The foregoing statement emphasizes the need to improve

primary prevention actions to reduce the morbidity and mor-

tality associated with metabolic syndrome, costs of the man-

agement of the syndrome per se, and associated diseases as

well as population studies that are useful in monitoring this

epidemic in specific locations and maximize the benefits of

public budgets in the health sector.6

The diseases triggered by the syndrome must be added to

its high cost. To that effect, a previous study systematized the

economic burden of 18,070 patients with cancers associated

with metabolic syndrome, which represented an expense of

200 million dollars in 2018, demonstrating the need to reduce

Table 4 Adjusted or with Multivariable Regression for

Frequency of Metabolic Syndrome in 68,288 Participants of

a Public Chronic Disease Control Program in Medellin in

the Year 2018

Wald Adjusted OR (95%

CI)

Area of Residence 116.9**

Buenos Aires/San Cristóbal 62,114 1.58 (1.41–1.77)**

Nuevo Occidente/San

Cristóbal

57,410 1.64 (1.44–1.86)**

San Javier/San Cristóbal 56,408 1.54 (1.38–1.73)**

Castilla/San Cristóbal 30,760 1.37 (1.23–1.53)**

Santa Cruz/San Cristóbal 32,225 1.38 (1.23–1.54)**

Doce de Octubre/San

Cristóbal

32,922 1.41 (1.26–1.59)**

San Antonio de Prado/San

Cristóbal

21,966 1.36 (1.20–1.55)**

Belén/San Cristóbal 39,689 1.45 (1.29–1.63)**

Manrique/San Cristóbal 16,091 1.25 (1.12–1.40)**

Sex (Female/Male) 70,942 1.19 (1.14–1.24)**

Age group (years) 142,006**

25–44/<25 5199 1.54 (1.06–2.24)*

45–64/< 25 11,918 1.91 (1.32–2.76)**

65–80/<25 10,303 1.83 (1.26–2.64)**

>80/<25 2922 1.38 (0.95–2.00)

Education 9605*

Illiterate/Higher education 3716 1.16 (1.00–1.35)*

Elementary/Higher education 3845 1.16 (1.00–1.34)*

Secondary/Higher education 1332 1.09 (0.94–1.27)

Physical Activity (Inactive/

Active)

192,095 288 (129–643)**

Notes: *p < 0.05 **p < 0.01. Hosmer–Lemeshow p value = 0.89.
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the burden of the syndrome and, thus, lower the economic

burden associated with obesity, its syndromes, and subsequent

diseases.30

Among the limitations of the study is the underre-

porting of other risk factors because physicians usually

have a very limited consultation time coupled with

a low public budget for health promotion actions, dis-

ease prevention, health surveillance, and public health

actions in the Colombian health system framework.

Despite these limitations, this study has advantages,

such as being one of the first with a large sample size

and being representative of the population of one of the

main cities in the country because the hospital that runs

the program has its presence across all the municipali-

ties of Medellin.

Conclusion
In this study, a high prevalence of the syndrome and its

constituent factors were found, being of greater con-

cern the prevalence in women, adults, low school,

sedentary, and those who reside in semi-urban areas

of the city. This demonstrates the importance of con-

trolling the risk factors of the identified groups at

greatest risk as well as the organization of actions

according to the needs of the groups in different socio-

demographic strata.
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