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ABSTRACT

Objective: Metabolic syndrome (MetS) includes several cardiovascular (CV) risk factors. This study aimed to assess CV risk of MetS, contribu-
tion of its components to the risk, and whether MetS provides additional risk beyond its components.

Methods: The Prospective Urban Rural Epidemiology (PURE) Turkey cohort included 3933 individuals aged between 35 and 70 years, with a
median follow-up of 8.9 years. MetS was diagnosed as the presence of any of the following criteria: high blood pressure, high fasting plasma
glucose, abdominal obesity, low HDL-cholesterol, or high triglycerides. The primary outcome was the composite of fatal CV events, non-fatal
myocardial infarction, stroke or heart failure, adjusted for age, sex, smoking, family history of CV diseases, and LDL-cholesterol.

Results: The primary outcome was more common in the MetS group [178 (9.2%) vs. 70 (3.5%); corresponding incidence rate of 11.3 vs. 4.2 per
1000 person-years; log-rank p<0.001]. Each component was significantly associated with the primary outcome; however, when the components
were sequentially included in the model, abdominal obesity and high triglycerides did not provide additional risk on top of the other three com-
ponents. The hazard ratio for MetS for the primary outcome was 2.12 (95% confidence interval 1.59-2.81, p<0.001), and the discriminative ability
(c-statistics) of the models with MetS and the components was similar.

Conclusion: MetS increases the risk of CV events more than two-fold. High blood pressure, high fasting plasma glucose, and low HDL-cholester-
ol are the top three components of MetS for CV risk. MetS and its components have a similar discriminative ability for CV events.

(Anatol J Cardiol 2020; 24: 192-200)
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nent. Moreover, the definitions of abdominal obesity and fasting
plasma glucose level are also different. The presence of various
definitions causes confusion in terms of assessing the risk at-

Introduction

Metabolic syndrome (MetS) is defined as a cluster of sev-

eral interrelated clinical and laboratory parameters. Itis believed
that abdominal obesity or insulin resistance is the common de-
nominator in the development of MetS (1). Several societies
have defined MetS using different criteria (2-4). Some of them
place insulin resistance or abdominal obesity as an essential
component, whereas others give equal weight to each compo-

tributed to MetS, and also when comparing the findings of dif-
ferent studies. In 2005, a new definition was proposed (5), and a
standard definition was endorsed by several societies later on
(6). The American Diabetes Association and the European As-
sociation for the Study of Diabetes criticized the use of MetS as
a unique clinical entity (7). However, considering MetS as a clini-
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cal entity may at least provide increased awareness of the im-
portance of a constellation of several key risk factors by health
practitioners and patients.

MetS is a common problem in Turkey, but the information
is based on studies conducted more than 10 years back (8-10).
The Metabolic Syndrome among Turkish Adults (VIETSAR) study
found that the prevalence of MetS defined using the National
Cholesterol Education Program Adult Treatment Panel I11 (ATPI11)
criteria was 40% and 20% in women and men, respectively (11).
A similar prevalence was observed in a recent meta-analysis of
prevalence studies in Turkey (8).

As MetS is composed of several cardiovascular (CV) risk
factors, the presence of MetS is expected to increase the risk
of CV events. Several studies have assessed the CV risk in MetS
and reached inconsistent conclusions (9, 10, 12-16). The Turkish
Adult Risk Factor Study showed that the risk of fatal and non-fatal
coronary heart disease was increased approximately two-fold in
MetS in a cohort with no coronary heart disease at baseline,
and the risk was slightly higher in women than in men (10). The
INTERHEART study showed that the risk of myocardial infarc-
tion is increased in MetS, however, the risk is nearly the same
as the risk associated with hypertension and diabetes mellitus
alone (12). Post-hoc analysis of the Atherosclerosis Intervention
in Metabolic Syndrome with low HDL/High Triglycerides (AIM-
HIGH) study suggests that the risk is mainly caused by diabetes
but not MetS itself after adjustment for age, sex, and the number
of the components (16); however, others report that MetS is an
independent risk factor for CV diseases (13, 17, 18). Moreover,
the impact of individual components of MetS differs between
studies (18-20). The inconsistent results may, in part, be caused
by using different definitions of MetS, in different populations,
and different approaches to statistical adjustments.

The Prospective Urban Rural Epidemiology (PURE) study is
a prospective, multinational, multilevel study assessing the re-
lationship between various clinical and socio-economic fac-
tors and non-communicable diseases (21). This study aimed to
assess the magnitude of risk of CV events in the PURE Turkey
participants with MetS, the contribution of the individual compo-
nents to the CV risk, and also to evaluate whether the CV risk of
MetS is greater than the risk conferred by its components.

Methods

The PURE study is an investigator-initiated study led by Mc-
Master University Population Health Research Institute, Hamil-
ton, Canada. It enrolled 202,165 participants in 27 countries. The
study design was published elsewhere (21, 22). Briefly, data were
collected at multiple levels (individual, household, community,
and country levels). The participants were enrolled from coun-
tries with four income levels: low, lower-middle, upper-middle,
and high income. Turkey was included among the upper-middle
income countries. The PURE Turkey study was conducted by the
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Metabolic Syndrome Society and approved by Marmara Univer-
sity Ethics Committee (approval number: MAR-SBY-2005-0183)
and the Republic of Turkey Ministry of Health.

Sampling of participants

For the PURE Turkey cohort, information regarding social and
financial data was obtained from the Turkish Statistical Institute,
and seven cities (Kocaeli, Aydin, Nevsehir, Antalya, Samsun,
Malatya, and Gaziantep) from seven regions were selected us-
ing randomization. istanbul was included as the eighth region.

The objective was to include different geographical areas
and income groups, which would represent different lifestyles.
For each city, information regarding the income and population
of the towns and villages was obtained from local authorities,
and a list was created. From this list, a town or village was cho-
sen randomly, and selected households were contacted.

Participants and data collection

In a selected household, participants aged between 35 and
70 years and who were expected to continually reside there for
at least the next 4 years were included. Persons with severe
mental disorder, severe frailty or immobility, and inadequate
communication skills were excluded. Informed consent was ob-
tained from all participants.

Recruitment occurred between 2008 and 2009, and 4056
participants from 2576 households were included in Turkey. The
PURE questionnaires were translated into Turkish and used to
collectthe study data (23). Anthropometric measurements, blood
tests, spirometry, and electrocardiography were performed in all
participants at baseline and every 3 years. The morbidity and
mortality data were obtained yearly by phone calls.

Definitions of variables and end-points

Blood pressure was measured at least twice at baseline at
restin a sitting position, and the second value or mean values of
the last two measurements were used for the analyses. Hyper-
tension was defined as blood pressure of >140/90 mm Hg or use
of antihypertensive drug.

Diabetes mellitus was defined as fasting plasma glucose
level of 7.0 mmol/L (126 mg/dL), history of diabetes, or intake of
antidiabetic medications. HbA1c level of >6.5% was added as a
diagnostic criterion for diabetes since 2011.

MetS was defined as the presence of >3 of the following cri-
teria (6):

e Abdominal obesity: 294 cm in men or >80 cm in women;

e Low HDL-cholesterol: <40 mg/dL (1.0 mmol/L) in men, <50 mg/
dL (1.3 mmol/L) in women, or intake of fibrate or nicotinic acid
(niacin);

e High triglycerides: >150 mg/dL (1.7 mmol/L) or intake of fi-
brate or niacin;

e Highblood pressure: Systolic blood pressure >130 mm Hg and/
or diastolic blood pressure >85 mm Hg, or intake of antihyper-
tensive medication in a patient with a history of hypertension;
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e High fasting plasma glucose: >100 mg/dL (5.6 mmol/L) or drug
treatment for elevated glucose level.

The primary outcome was major CV events, which is a com-
posite of fatal CV events, non-fatal myocardial infarction (Ml),
stroke, or heart failure. As secondary outcomes, each compo-
nent of the primary outcome, total mortality, and relative con-
tribution of the MetS components to the CV risk was assessed.

Statistical analyses

Categorical variables were presented as frequency and per-
centages, and compared using the chi-squared test. Continuous
variables were assessed for normal distribution using graphical
and analytical methods. Continuous variables with normal distri-
bution were presented as meanzstandard deviation and com-
pared using unpaired t test, and those with non-normal distribu-
tion were presented as median and interquartile range (IQR) and
compared using the Mann—Whitney U test.

Time-to-event data were first assessed using the Kaplan—
Meier analysis. Shared frailty Cox regression model, taking the
level 2 (community level) as a clustering variable, was used to
consider the hierarchical nature of the data. The model was ad-
justed for age, sex, smoking, family history of CV diseases (coro-
nary artery disease (CAD) or stroke), and low-density lipoprotein
(LDL)-cholesterol. To assess a non-linear relationship, restricted
cubic splines were applied for age. The models were compared
using Akaike information criteria (AIC) and likelihood ratio test.
The simple model was presented because the models with re-
stricted cubic spline were not superior to the base model. Inter-
actions of several variables (sex, smoking, and baseline history
of CAD or stroke) with MetS were assessed separately.

Proportional hazard assumption was assessed using global
test and by plotting Schoenfeld residuals. Log-linearity was as-
sessed by plotting Martingale residuals against each covariate.

Two sensitivity analyses were performed to assess the ro-
bustness of the results. These are the analyses conducted after
excluding participants with major CV events within 1 year after
enrollment and the analysis after multiple imputations for miss-
ing values.

To assess the CV risk of each component and their additional
effect, each component was modeled separately with an ad-
justment for the same variables used in the main model. Sub-
sequently, their chi-squared values were ordered, and variables
with the highest to lowest chi-squared value were sequentially
added to the model one at a time. The significance of the inclu-
sion of additional components was assessed with the likelihood
ratio test at each step, comparing the likelihood value of a model
with the previous one.

In order to assess whether a model including MetS is better
than the model that includes the components, we first obtained
an adjusted model for MetS, then we replaced MetS with its
components. The two models were compared using AIC (with
smaller values indicating a better model), and c-statistics (value
closerto 1.0 is better).
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Analyses were performed using Stata v.15 (StataCorp, TX,
USA), and p<0.05 was considered significant.

Results

Analyses in this study were made on 3933 (97%) of 4056 par-
ticipants with complete data.

Approximately half of the population had MetS (1944, 49.4%).
Patients with MetS, compared to those without MetS, were older
(mean age, 52.3+8.9 vs. 47.9+8.8 years, p<0.001) and were more
often to be women (63.6% vs. 58.7%; p=0.002). The two most
common components of MetS were abdominal obesity (93.6%)
and low HDL-cholesterol (84.4%). As expected, many CV risk
factors were more common in participants with MetS (Table 1).
However, the frequency of smoking was lower in patients with
MetS (40.9% vs. 47.2%; p<0.001).

Abdominal obesity was the most common component in both
women and men and was present in 97.1% and 87.6% of women
and men with MetS, respectively (Table 2). Low HDL-cholesterol
was the second most common component of MetS in women
(87.6%). In men, low HDL-cholesterol or high triglycerides was
the second most common component, and each was present in
approximately 80% of participants with MetS. By contrast, the
least common component was high fasting plasma glucose in
women and men (38.2% and 35.3%, respectively).

Follow-up and CV events

The median (IQR) follow-up time was 8.83 years (8.68-8.99
years) and 8.88 years (8.70-9.01 years) in patients with and with-
out MetS, respectively. The primary outcome was observed in
178 (9.2%) and 70 (3.5%) patients with and without MetS, respec-
tively (log-rank p<0.001, Fig. 1). The corresponding incidence
rate was 11.3/1000 person-years vs. 4.2/1000 person-years, re-
spectively. Also, the risk of primary outcome was significantly
increased with the cumulative number of the MetS components
(p for trend <0.001; Fig. 2).

Kaplan-Meier curve for major CV events
1.00
075 1 log-rank P<0.001
0.50 1
0.25 1
MetS(-) ------- MetS (+)
000 l T T T T T T
0 2 4 6 8 10
Follow-up (years)
Number at risk
MetS (-) 1989 1956 1923 1833 1748
MetsS (+) 1944 1875 1816 1704 1592

Figure 1. Kaplan—Meier plot for major cardiovascular events
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Table 1. Baseline characteristics
Variables Overall MetS (+) MetS (-) P-value
n=3933 n=1944 (49.4%) n=1989 (50.6%)
Age, years 50.1+9.2 52.3+8.9 47.9+8.8 <0.001
Female, n (%) 2404 (61.1) 1236 (63.6) 1168 (58.7) 0.002
Individual components of MetS, n (%)
High fasting plasma glucose 811(20.6) 722 (37.1) 89 (4.47) <0.001
Abdominal obesity 2834 (72.1) 1820 (93.6) 1014 (50.1) <0.001
High blood pressure 2078 (52.8) 1488 (76.5) 590 (29.7) <0.001
Low HDL-cholesterol 2285 (58.1) 1641 (84.4) 644 (32.4) <0.001
High triglycerides 1671 (42.5) 1407 (72.4) 264 (13.3) <0.001
Systolic B mm Hg 129.3+22.1 136.9+22.0 121.8 (19.5) <0.001
Diastolic BE mm Hg 80.2+11.9 83.9+11.8 76.6+£10.7 <0.001
BMI, kg/m? 29.8 (26.6-33.8) 32.0(29.0-35.7) 217.7 (24.6-31.2) <0.001
Hypertension, n (%) 1560 (39.7) 1150 (59.2) 410 (20.6) <0.001
Diabetes mellitus, n (%) 546 (13.9) 492 (25.3) 54 (2.7) <0.001
History of CAD or ischemic stroke, n (%) 288 (7.3) 209 (10.8) 79 (4.0) <0.001
Tobacco use (Current/former vs. never) 1734 (44.1) 795 (40.9) 939 (47.2) <0.001
Glucose (mmol/L), median (IQR)* 4.82 (4.44-5.28) 5.05 (4.60-5.89) 4.66 (4.38-4.94) <0.001
LDL-cholesterol, mmol/L** 3.33+0.93 3.42+0.95 3.24+0.90 <0.001
HDL-cholesterol, mmol/L** 1.17+0.36 1.03+0.27 1.31(0.38) <0.001
Triglycerides, mmol/L, median (IQR)*** 1.56 (1.25-2.04) 1.93 (1.58-2.39) 1.31(1.12-1.56) <0.001
Location: urban vs. rural, n (%) 2566 (65.2) 1255 (64.6) 1311 (65.9) 0.372
To convert to mg/dL multiply by *18, **38.67, and ***88.57.
BMI - body mass index; BP - blood pressure; CAD - coronary artery disease, CV - cardiovascular; IQR - interquartile range
Table 2. Distribution of the individual components of MetS
Overall Women Men P-value
(n=1944) (n=1236, 63.6%) (n=708, 36.4%)
Abdominal obesity 1820 (93.6) 1200 (97.1) 620 (87.6) <0.001
Low HDL-cholesterol level 1641 (84.4) 1083 (87.6) 558 (78.8) <0.001
High blood pressure 1488 (76.5) 960 (77.7) 528 (74.6) 0.121
High triglycerides 1407 (72.4) 846 (68.5) 561 (79.2) <0.001
High fasting plasma glucose level 722 (37.1) 472 (38.2) 250 (35.3) 0.206

CV risk of MetS components

Each MetS componentincreased the risk of major CV events
after adjustment for age, sex, smoking, family history of CV dis-
eases, and LDL-cholesterol (Table 3).

When each component was added to the model in a se-
quence based on their chi-squared values, the inclusion of
fasting plasma glucose, high blood pressure, and low HDL-cho-
lesterol created a better model in terms of discriminative abil-
ity; however, the inclusion of high triglycerides and abdominal
obesity on these three components did not increase the CV risk
further, suggesting that these two components did not provide a

significant contribution to the risk when they are added on top of
the three components (Fig. 3).

CV risk of MetS

The unadjusted hazard ratio (HR) for MetS in predicting
the primary endpoint was 2.59 [95% confidence interval (Cl),
1.98-3.40, p<0.001]. The adjusted risk of major CV events was 2.1
times higher compared with those without MetS (HR, 2.12; 95%
Cl, 1.59-2.81, p<0.001; Model 1 in Table 4). When the two mod-
els, one including MetS and the other including its components,
were compared, the first model was not better compared with
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Table 3. Risk of each component of MetS for major cardiovascular events

HR (95% CI)* P-value Chi-square AlC c-statistics
High blood pressure 2.10(1.52-2.91) <0.001 185.67 3870.3 0.756
High fasting plasma glucose 1.82 (1.40-2.37) <0.001 193.55 3873.8 0.754
Low HDL-cholesterol 1.72 (1.30-2.25) <0.001 184.55 3876.9 0.752
High triglycerides 1.56 (1.21-2.02) 0.001 179.55 3880.9 0.748
Abdominal obesity 1.56 (1.13-2.15) 0.007 176.98 3884.9 0.750
*Each component was separately modeled and adjusted for age, sex, smoking, family history of CV diseases, and LDL-cholesterol.
AIC - Akaike information criteria (lower value is better); HR - hazard ratio. c-statistics measures the discriminative ability of the model, and values closer to 1.0 are better
Table 4. Risk of major CV events for MetS (Model 1) and for the combination of its components (Model 2)

HR (95% CI)* P-value AIC** c-statistics

Model 1: Risk of MetS for major CV events
MetS 2.12(1.59-2.81) <0.001 3863.6 0.761
Model 2: Risk of the components of MetS modeled together
High fasting plasma glucose 1.57 (1.20-2.05) 0.001 3850.0 0.771
High BP 1.86 (1.34-2.60) <0.001
Low HDL-cholesterol 1.50 (1.12-2.01) 0.007
High triglycerides 1.16 (0.88-1.53) 0.294
Abdominal obesity 1.14 (0.81-1.59) 0.458
*: Adjusted for age, sex, smoking, family history of CV diseases, and LDL-cholesterol. **AIC - Akaike information criteria (lower value denotes better model); BP - blood pressure.
c-statistics measures the discriminative ability of the model, and values closer to 1.0 are better

Kaplan-Meier failure estimates for major CV events

0.304
Pvalue for trend <0.001
0.204
5
0.104 4
2
1
0.00 T T T T T ’ T
0 2 4 6 8 10

Follow-up (years)

Figure 2. Effect of the cumulative number of the component of
metabolic syndrome on major cardiovascular events

the second model, and the difference between the c-statistics
was trivial (Model 2 in Table 4).

Several interactions were assessed separately. The in-
creased risk of major CV events due to MetS was similar be-
tween men and women and between smoker and non-smoker (p
for interaction=0.686 and 0.157, respectively).

The risk of MetS for severe CV events in patients with a his-
tory of CAD or stroke was 1.74 times higher compared to those

without that history (HR 1.74; 95% CI, 0.71-4.28; p for interac-
tion=0.226), but was not statistically significant.

Two sensitivity analyses were performed to assess the ro-
bustness of the results. First, an analysis was conducted after
excluding participants with major CV events within 1 year after
enrollment. Second, analysis after multiple imputation for miss-
ing values was applied. These analyses provided similar results;
therefore, the results were not presented.

Secondary outcomes

Along with total mortality, each element of the primary out-
come was assessed separately as secondary endpoints (Table
5). Because of the low number of events, only age- and sex-ad-
justed survival analyses were applied. The HR for total mortal-
ity was 1.28 but was not statistically significant. By contrast, the
risks of CV mortality, MlI, stroke, and heart failure were signifi-
cantly higher in patients with MetS (Table 5).

Discussion

This cohort of the PURE study showed that approximately
half of the population aged 35-70 years in Turkey have MetS,
and itis more common in women than in men. The adjusted risk
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Table 5. Secondary outcomes adjusted for age and sex
MetS (+) MetS (-) HR (95% CI) P-value

Total mortality, n (%) 89 (4.6) 56 (2.8) 1.28 (0.91-1.80) 0.150
CV mortality, n (%) 36 (1.85) 16 (0.8) 1.89 (1.04-3.43) 0.037
Non-CV mortality 53 (2.73) 40 (2.01) 1.05 (0.69-1.59) 0.829
MI, n (%) 94 (4.8) 42(2.1) 2.03 (1.40-2.93) <0.001
Stroke, n (%) 56 (2.9) 15(0.8) 2.83(1.59-5.06) <0.001
Heart failure, n (%) 37(1.9) 11(0.6) 2.61(1.31-5.18) 0.006

of major CV events is two-fold higher in participants with MetS
compared with those without MetS. High plasma glucose, high
blood pressure, and low HDL-cholesterol were the most impor-
tant risk predictors among the components, and inclusion of
abdominal obesity and high triglycerides on top of these three
components did not increase the risk further. Moreover, no dif-
ference was found between the discriminative ability of MetS
and its components in predicting CV outcomes.

Because of the global epidemic of obesity, the prevalence
of MetS is expected to be high. The METSAR study was con-
ducted approximately 15 years ago to assess the prevalence
of MetS in a sample representative of Turkey's population (11).
In that study, the overall prevalence of MetS was 33.9%. The
prevalence is higher (49.4%) in our study; however, there some
differences exist between the studies. First, the METSAR in-
cluded participants aged >20 years, but PURE included indi-
viduals aged 3570 years. Second, the METSAR study used the
cut-off value of 110 mg/dL for fasting plasma glucose level and
102 cm for men and 88 cm for women for waist circumference,
but the cut-off values in this study were 100 mg/dL, and 94 and
80 cm, respectively. Despite these differences, the results of
the two studies show that MetS is an important public health
problem in Turkey. MetS is more common in women, which is
probably due to the higher prevalence of abdominal obesity in
women (24). It may be expected that the prevalence of MetS is
differentin rural and urban areas due to differences in lifestyle.
However, both METSAR and this PURE cohort showed that the
prevalence of MetS is similar in rural and urban areas. This
may be because the lifestyle in rural areas already resembles
that in urban areas in Turkey.

The risk of major CV events increases as the number of com-
ponents are increased. This is an expected finding and gives a
stimulus for clinicians and patients in terms of awareness of the
problem and may motivate them in changing their lifestyle and
decision of treatment threshold.

The contribution of each component to the CV risk was as-
sessed. In separate models, each MetS component was found
a significant predictor of CV events. However, when each com-
ponent was sequentially added to the model based on their chi-
squared values, the inclusion of high fasting plasma glucose,
high blood pressure, and low HDL-cholesterol were significant,

but the inclusion of high triglycerides and abdominal obesity on
top of these three components did not provide a significant ad-
ditional risk. These findings suggest that each component is a
predictor of CV risk; however, a relative contribution to the risk
may change depending on what components are present in a
given patient. The Third National Health and Nutrition Exami-
nation Survey (NHANES-III) showed that high blood pressure
and low HDL-cholesterol are important predictors of risk, and
diabetes mellitus, but not high fasting plasma glucose, was an-
other significant predictor (19). Few studies also suggest that
diabetes mellitus or high fasting plasma glucose is the main
factor predicting CV events in patients with MetS (20, 25). Our
findings imply that providing equal weight to each component
to define MetS is not appropriate, and different combinations
of components may lead to different risk profiles. Neverthe-
less, the risk of abdominal obesity should not be undervalued
based on these results because it is significantly associated
with other risk factors (26). Also, the present study showed
that abdominal obesity is significantly associated with major
CV events, but its additional effect becomes negligible on top of
the three components in the context of MetS.

The secondary outcomes of this study were to assess each
component of primary outcome and total mortality separately.
Age- and sex-adjusted risk of MetS for total mortality and non-
CV mortality were not significant. However, MetS was a signifi-
cant predictor for CV mortality, MI, stroke, and heart failure. As
the number of events is low, we adjusted only for age and sex,
therefore, the results should be assessed cautiously and as hy-
pothesis-generating findings.

MetS increased the risk of major CV events two-folds. Al-
though MetS is a valuable entity to define the cluster of closely
related cardiometabolic risk factors, our results suggest that the
CV risk of MetS is not higher than the risk associated with its
components.

Strengths and limitations

This study has several limitations: 1) The study included only
the Turkish cohort of the PURE study; hence, the results may not
be generalized to other populations. 2) A low number of events
precluded to do several additional analysis and adjustments, and
may have reduced the power of the study. We tried to perform a
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Model
A HR* (95% Cl) P AIC c-statistics P**
High plasma glucose - —0— 1.82(1.40-2.37) <0.001
High blood pressure -
Low HDL-C 3873.8 0.754
High triglycerides
Abdominal obesity
B
High plasma glucose — 1.69 (1.30-2.21) <0.001
High blood pressure — 0 1.97 (1.42-2.73) <0.001
Low HDL-C 3857.8 0.764 <0.001
High triglycerides
Abdominal obesity
C
High plasma glucose - —0— 1.62(1.24-2.12) <0.001
High blood pressure — 00— 1.94 (1.40-2.69) <0.001
Low HDL-C —— 1.61(1.22-2.11) 0.001 3847.8 0.770 <0.001
High triglycerides
Abdominal obesity
D
High plasma glucose — 00— 1.58 (1.21-2.07) 0.001
High blood pressure — 0 1.91(1.37-2.65) <0.001
Low HDL-C —— 1.52(1.14-2.04) 0.005 3848.6 0.770 0.264
High triglycerides +D— 1.17 (0.89-1.55) 0.264
Abdominal obesity :
E
High plasma glucose - — 1.57 (1.20-2.05) 0.001
High blood pressure — 00— 1.86 (1.34-2.60) <0.001
Low HDL-C —0— 1.50 (1.12-2.01) 0.007 3850.0 0.771 0.455
High triglycerides +D— 1.16 (0.88-1.53) 0.294
Abdominal obesity { —0—— 1.14(0.81-1.59) 0.458
115 2 25
Hazard ratio

Figure 3. Comparison of the models that sequentially includes MetS components based on their chi-squared values.
*: Each model was adjusted for age, sex, smoking, family history of CV diseases, and LDL-cholesterol. **: P-value for model comparison using likelihood ratio test (in comparison
with the model applied in the previous step). AIC - Akaike information criteria (lower value is better); BP - blood pressure; HDL-C - high-density lipoprotein cholesterol;

HR - hazard ratio

propensity score analysis to avoid potential problems caused by
the low number of events; however, the common support region
was too shallow, which severely reduced the matched sample
size, and propensity scores were aggregated at two extreme
probability values, which may lead to highly biased estimation.
Therefore, we preferred to continue with the current analysis.

Despite these limitations, our study has some strengths. The
study sample is representative of the Turkish population, and
we have very low missing values, and approximately 9 years of
follow-up. Several sensitivity analyses also provided similar re-
sults to the main analysis. We think these factors increase the
reliability of our findings.
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Conclusion

MetS is a major public health problem in Turkey, affect-
ing approximately half of the population aged 35-70 years, and
the presence of MetS in this population doubles the risk of CV
events. Each component of MetS increases the CV event risk.
However, high blood pressure, high fasting plasma glucose, and
low HDL-cholesterol are the main predictors of CV risk associ-
ated with MetS. The CV risk of MetS reflects the risk of its com-
ponents.
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