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Abstract: Available evidence shows that metabolic syndrome (Mets)

has clear adverse effects for middle-aged and pre-elderly adults; how-

ever, the effect of Mets on mortality among elderly adults remains

unclear. In addition, the comparative utility of Mets and its component

for predicting mortality among the elderly has not been clearly estab-

lished. Using data from a large Taiwanese cohort, we evaluated the

effect of Mets and its components on subsequent all-cause and cause-

specific mortality overtime among the elderly.

Atotalof73,547elders(age�65years)participatedintheTaipeiElderly

Health Examination Program from 2007 to 2010. Mets was diagnosed using

the adult treatment panel III criteria, and mortality was ascertained by using

national death records. Time-dependent analysis was used to evaluate

associations of Mets and its components with all-cause mortality, cardio-

vascular disease (CVD) mortality, and expanded CVD mortality.

This retrospective cohort study found that 42.6% of elders had Mets.

During 194,057 person-years of follow-up, 2944 deaths were observed.

After adjusting for sociodemographic characteristics and comorbidities,

Mets was associated with increased risk of expanded CVD mortality

(hazard ratio [HR], 1.27; 95% CI, 1.10–1.46) but not all-cause or CVD

mortality. Among Mets components, decreased high-density lipoprotein

cholesterol (HDL-C, HR 1.25, 95% CI 1.13–1.37) and hyperglycemia

(HR 1.21, 95% CI 1.12–1.31) were associated with a significant increase

in all-cause mortality. Hypertension and low HDL-C were predictors of

CVD mortality and expanded CVD mortality, and, as compared with

Mets, were associated with a higher risk of expanded CVD mortality.

The present findings indicate that, in elderly adults, individual

components of Mets are better predictors of all-cause and cause-specific

mortality than is Mets as a whole. Our results suggest that future efforts
, I-Feng Lin, PhD D, PhD,
n-Ying Ting, MD, and Wei-Juin Su, MD, MPH
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Abbreviations: CI = confidence intervals, CVD = cardiovascular

disease, GOT = glutamic oxaloacetic transaminase, GPT =

glutamic pyruvic transaminase, HDL-C = high-density

lipoprotein cholesterol, ICD = International Classification of

Diseases, Mets = metabolic syndrome, TG = triglyceride, ULN =

upper limit of normal.

INTRODUCTION

T he metabolic syndrome (Mets) refers to a cluster of meta-
bolic abnormalities, including obesity, hyperglycemia, dys-

lipidemia, and hypertension. Although the adverse effects of
Mets in middle-aged and pre-elderly adults are clear,1–3 the
association of Mets with mortality among elderly adults remains
uncertain.4–10 Although some reports indicate that Mets increases
the risk of all-cause mortality in the elderly,4,9,10 other studies have
found no significant association.5,7,8 Mets has also been found to
increase the risk of cardiovascular disease (CVD) mortality4,8 and
coronary heart disease mortality,6,10 but one study found no
significant association with either.7

Although Mets is used as predictor of mortality in the
elderly, some concerns have been voiced regarding this practice.
First, while obesity—a component of Mets—significantly
increased mortality risk in adults, it did not increase this risk
in elderly adults.11 Second, some Mets components (eg, hyper-
glycemia and low high-density lipoprotein cholesterol [HDL-C])
predicted mortality in the elderly, while other components (eg,
hypertriglyceridemia) did not.12,13 Finally, it is not clear whether
Mets as a whole or its components better predict mortality.14,15

In this large cohort study of elderly Taiwanese, we eval-
uated the effects of Mets and its components on subsequent all-
cause and cause-specific mortality and analyzed whether Mets
or components of Mets were better predictors of mortality.

METHODS

Study Population
This retrospective cohort study used the Taipei Elderly Health

Examination Database, which is collected by the city government
of Taipei, Taiwan. The subjects were Taiwanese elderly (age �65
years) who participated in an annual physical examination program
during 2007 to 2010. This research was approved by the Institu-
tional Review Board of Taipei City Hospitals. The requirement for
nt was waived by the approving Institu-
ecause personally identifying information
dataset.
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participants without Mets, there were 1732 (4.1%) all-cause
deaths, 401 (1.0%) CVD deaths, and 468 (1.1%) expanded CVD
deaths during the follow-up period.
Data Collection
The Taipei Elderly Health Examination Program is free for

adults aged 65 years or older. Elders participating in the Health
Examination Program were interviewed by trained case man-
agers using a structured questionnaire to inquire about demo-
graphics (eg, age, sex, marital status, and education level),
lifestyle behaviors (eg, smoking history, alcohol consumption,
and exercising habit), and medications (eg, antihypertension
drugs, antidiabetes drugs). Blood pressure was measured during
the medical check-up. Overnight fasting blood was collected for
the measurement of serum blood sugar, triglyceride (TG),
glutamic oxaloacetic transaminase (GOT), glutamic pyruvic
transaminase (GPT), albumin, blood creatinine, uric acid,
hemoglobin, and platelets. All elderly in the Health Examin-
ation Program were followed until death or December 31, 2010.

Outcome Variables
The outcome variable in this study was death, which was

determined by the National Death Certification Registry in
Taiwan.16 During study period, the Taiwan mortality registry
was consulted to identify underlying causes of death among the
elderly in the Health Examination Program. According to
Taiwan law, a death certificate must be registered within 30 days
after the death of a resident. Since trained managers review all
death certificates in the central office of the National Death
Certification Registry, the cause-of-death coding has been
considered very accurate in Taiwan.17

Death in this study was classified as all-cause (Inter-
national Classification of Diseases [ICD]-9: 001–998; ICD-
10: A00-Z99), CVD (ICD-9: 390–459; ICD-10: I00–I99), and
expanded CVD deaths (CVD plus diabetes, ICD-9: 250; ICD-
10: E10–E14, plus kidney diseases, ICD-9: 580–589; ICD-10:
N00–N29). Data related to individual identification were not
included before all data were released to the researchers.

Main Explanatory Variable
The main explanatory variable was Mets, which was

diagnosed using the adult treatment panel III criteria,18,19

namely, the presence of at least 3 of the following 5 risk factors:
central obesity (waist circumference �90 cm in Asian men or
�80 cm in Asian women), low HDL-C (fasting HDL-C
�40 mg/dL for men or �50 mg/dL for women), elevated blood
pressure (systolic �130 mm Hg and/or diastolic �85 mm Hg,
or antihypertensive drug treatment in a patient with a history
of hypertension), hypertriglyceridemia (fasting plasma TGs
�150 mg/dL or drug treatment for elevated TGs), and hyper-
glycemia (fasting glucose level �100 mg/dL or drug treatment
for elevated glucose).

Control Variables
The control variables included subject sociodemographic

characteristics, lifestyle behaviors, and comorbidities. Education
level was categorized as uneducated, elementary school, high
school, and university or higher. Hyperuricemia was defined as a
uric acid level of >7.0 mg/dL in men or 6.0 mg/dL in women.20

Hypoalbuminemia was defined as an albumin level of�3.5 g/dL.
Anemia was defined as a hemoglobin level of<13 g/dL in men or
<12 g/dL in women, according to the World Health Organization
definition of anemia.21 Thrombocytopenia was defined as a
platelet count of <150� 103/mL,22 and thrombocytosis as a

Yen et al
platelet count of>450� 103/mL.23 In accordance with a previous
report,24 the upper limit of normal (ULN) of GOTwas 31 IU/L for
men and women, and the ULN for GPTwas 45 IU/L for men and
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29 IU/L for women. On the basis of GOT and GPT data, subjects
were divided into 3 groups: those with results that were less than
the ULN, 1–2 times the ULN, and >2 times the ULN.

Statistical Analyses
First, the demographic characteristics of the study subjects

were analyzed. Continuous data are presented as mean (standard
deviation), and the 2-sample t test was used for comparisons
between groups. Categorical data were analyzed by the Pearson
x2 test, where appropriate.

We analyzed all data on Mets and its components, which
were recorded for all subjects at annual healthy examination
programs. Since Mets (and its components) might have changed
for each subject throughout the study period, this study used
time-dependent Cox proportional hazards models to determine
the associations of Mets and its components with all-cause and
cause-specific mortality.25 In these models, time-dependent
covariables25 included Mets and its components, and fixed
covariates included age, sex, smoking, alcohol consumption,
physical activity, and comorbidities at baseline. Adjusted
hazard ratios with 95% confidence intervals (CIs) are reported,
to indicate the strength and direction of associations.

To examine the interaction between Mets and other covari-
ates in the multivariate analysis, we conducted subgroup analyses
after stratifying study subjects by sex, age, and comorbidities.
All data management and analyses were performed using the SAS
9.4 software package (SAS Institute, Cary, NC).

RESULTS

Participant Characteristics
During the 4-year follow-up, 73,547 elders (age

�65 years) participated in the annual physical examination
program in Taipei: 48.6% (35,722) participated in the program
once, 27.9% (20,518) twice, 13.1% (10,228) 3 times, and 9.6%
(7,079) 4 times. Overall, 42.6% (31,307) of the study subjects
had Mets at baseline. Mean age was 76.0 years (range 65–109
years), and 46.2% were male. During 194,057 person-years of
follow-up, 2944 deaths were observed. Among the 31,307
participants with Mets, there were 1212 (3.9%) all-cause deaths,
303 (1.0%) CVD deaths, and 426 (1.4%) expanded CVD deaths
during the follow-up period (Figure 1). Among the 42,240
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FIGURE 1. Study flow diagram. CVD¼ cardiovascular disease.
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TABLE 1. Characteristics of Elderly Adults With and Without Metabolic Syndrome

Characteristic

No. (%) of Subjects
�

P Value
Nonmetabolic Syndrome,

n¼ 42,240
Metabolic Syndrome,

n¼ 31,307

Age, years
Mean�SD 75.8� 7.0 76.4� 6.7 <0.001
65–74 20,390 (48.3) 13,593 (43.4) <0.001
75–84 16,573 (39.2) 13,757 (43.9)
�85 5277 (12.5) 3957 (12.7)

Sex
Female 20,918 (49.5) 18,638 (59.5) <0.001
Male 21,322 (50.5) 12,669 (40.5)

Marital status
Unmarried 2539 (6.0) 1926 (6.1) <0.001
Married 31,762 (75.2) 22,265 (71.1)
Divorced 6783 (16.1) 6142 (19.6)
Widowed 562 (1.3) 359 (1.2)
Unknown 594 (1.4) 615 (2.0)

Education
Not educated 3820 (9.1) 3997 (12.8) <0.001
Elementary school 9714 (23.0) 8621 (27.5)
High School 17,997 (42.6) 12,038 (38.5)
University and above 8424 (19.9) 4436 (14.2)
Unknown 2285 (5.4) 2215 (7.0)

Smoking
None 39,022 (92.4) 29,102 (93.0) 0.01
Occasionally 762 (1.8) 506 (1.6)
Frequently 2456 (5.8) 1699 (5.4)

Alcohol consumption
None 33,932 (80.3) 26,057 (83.2) <0.001
Occasionally 7414 (17.6) 4684 (15.0)
Frequently 894 (2.1) 566 (1.8)

Regular exercise
None 4017 (9.5) 3989 (12.7) <0.001
1–2 times/week 12,034 (28.5) 10,232 (32.7)
3–5 times/week 24,388 (57.7) 15,886 (50.7)
Unknown 1801 (4.3) 1200 (3.9)

Central obesity
No 30,634 (72.5) 5789 (18.5) <0.001
Yes 11,606 (27.5) 25,518 (81.5)

Hypertriglyceridemia
No 39,209 (92.8) 15,226 (48.6) <0.001
Yes 3031 (7.2) 16,081 (51.4)

Hypertension
No 17052 (40.4) 2886 (9.2) <0.001
Yes 25,188 (59.6) 28,421 (90.8)

Low HDL-C
No 37,811 (89.5) 13,061 (41.7) <0.001
Yes 4429 (10.5) 18,246 (58.3)

Hyperglycemia
No 29,916 (70.8) 7135 (22.8) <0.001
Yes 12,324 (29.2) 24,172 (77.2)

Renal function status
Creatinine, mg/dL, mean�SD 1.0� 1.8 1.0� 1.1 <0.001
Stage I 792 (1.9) 1206 (3.9) <0.001
Stage II 12,174 (28.8) 10,759 (34.4)
Stage III 26,827 (63.5) 17,494 (55.9)
Stage IV 2199 (5.2) 1632 (5.2)
Stage V 248 (0.6) 216 (0.7)
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Characteristic

No. (%) of Subjects
�

P Value
Nonmetabolic Syndrome,

n¼ 42,240
Metabolic Syndrome,

n¼ 31,307

Uric acid, mg/dL
Mean�SD 5.7� 1.7 6.3� 4.0 <0.001
Normal 32,727 (77.5) 18,892 (60.3) <0.001
Hyperuricemia 9513 (22.5) 12,415 (39.7)

Serum albumin, g/dL
Mean�SD 4.3� 0.6 4.4� 2.7 <0.001
Normal 41,549 (98.4) 30,878 (98.6) 0.004
Hypoalbuminemia 691 (1.6) 429 (1.4)

Hemoglobin, g/dL
Mean�SD 13.5� 2.8 13.7� 8.9 0.011
Normal 34,755 (82.3) 26,511 (84.7) <0.001
Anemia 7485 (17.7) 4796 (15.3)

Platelet count, 103/mL
Mean�SD 213� 63 220� 63 <0.001
Normal 37,570 (88.9) 28,474 (91.0) <0.001
Thrombocytopenia 4520 (10.7) 2726 (8.7)
Thrombocytosis 150 (0.4) 107 (0.3)

Liver function test
GOT, U/L, mean�SD 24.7� 12.6 25.8� 16.5 <0.001
GPT, U/L, mean�SD 21.8� 16.5 25.7� 21.0 <0.001
Normal 36,347 (86.1) 24,637 (78.7) <0.001
1–2 times the ULN 5130 (12.1) 5539 (17.7)
>2 times the ULN 763 (1.8) 1131 (3.6)

Follow-up duration, person-years 110,956 83,101 <0.001
All-cause death 1732 (4.1) 1212 (3.9) 0.117
CVD death 401 (1.0) 303 (1.0) 0.799
Expanded CVD death 468 (1.1) 426 (1.4) 0.002

CVD¼ cardiovascular disease, GOT¼ glutamic oxaloacetic transaminase, GPT¼ glutamic pyruvic transaminase, HDL-C¼ high-density lipo-
mal

Yen et al Medicine � Volume 94, Number 23, June 2015
The demographic characteristics and laboratory data of the
2 groups are shown in Table 1. Subject with Mets were slightly
older than those without Mets (76.4 vs 75.8 years). There were
significant differences between the groups in laboratory
parameters, including albumin, creatinine, uric acid, hemo-
globin, platelet, GOT, and GPT.

Association Between Mets and Mortality
A time-dependent Cox proportional hazards model was

used to identify independent risk factors for all-cause and cause-
specific mortality (Table 2). After adjusting for sociodemo-
graphic characteristics and comorbidities, Mets was not sig-
nificantly associated with all-cause or CVD mortality but was
significantly associated with increased risk of expanded CVD
mortality (HR, 1.26; 95% CI, 1.09–1.46).

Association of Mets Components With Mortality
The Cox proportional hazards model revealed that central

obesity (HR 0.87, 95% CI 0.80–0.95) and hypertriglyceridemia
(HR 0.79, 95% CI 0.72–0.88) were associated with lower risk
of all-cause mortality, and that low HDL-C (HR 1.24, 95% CI
1.12–1.36) and hyperglycemia (HR 1.20, 95% CI 1.11–1.30)
were associated with higher risk of all-cause mortality
(Table 2). Hypertension (HR 1.34, 95% CI 1.09–1.65) and

protein cholesterol, SD¼ standard deviation, ULN¼ upper limit of nor�
Unless otherwise stated.
low HDL-C (HR 1.59, 95% CI 1.31–1.93) increased the risk of
CVD mortality. Furthermore, hypertension (HR 1.35, 95% CI
1.12–1.63), low HDL-C (HR 1.62, 95% CI 1.36–1.92), and

4 | www.md-journal.com
hyperglycemia (HR 1.30, 95% CI 1.12–1.51) were associated
with higher risk of expanded CVD mortality.

Sensitivity Analysis of the Association Between
Mets and Mortality

Figure 2 presents the results of sensitivity analysis of the
association between Mets and mortality, after stratification by
age group, sex, and comorbidities. Mets was not associated with
higher risk of all-cause or CVD mortality in any subgroup,
except in age group 65 to 74 years. Moreover, Mets was
significantly positively associated with risk of expanded
CVD mortality in most subgroups including age group 65 to
74 years and elders with hypertension, central obesity, hypoal-
buminemia, or anemia.

Sensitivity Analysis of the Associations Between
Mets Components and Mortality

Figure 3 presents the results of sensitivity analysis of the
associations between Mets components and mortality, after
stratification by age group and sex. Cox regression analysis
showed that low HDL-C and hyperglycemia were significantly
positively associated with risk of all-cause mortality in age
groups 65 to 74 and 75 to 84 years and in men and women.

.

Hypertension and low HDL-C were associated with higher risks
of CVD death and expanded CVD death in both men and
women.

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.
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DISCUSSION
This retrospective cohort study found that 42.4% of elderly

adults in Taipei had Mets. During 194,057 person-years of
follow-up, 2944 deaths were observed. After adjusting for
sociodemographic characteristics and comorbidities, Mets
was positively associated with a higher risk of expanded
CVD mortality but not all-cause or CVD mortality. The associ-
ations of Mets components with mortality varied. Low HDL-C
and hyperglycemia significantly increased the risk of all-cause
mortality. In addition, hypertension and low HDL-C were
associated with higher risks of CVD mortality and expanded
CVD mortality.

Our study showed robust associations between Mets, its
components, and mortality after stratifying subjects by age, sex,
and comorbidities, respectively. Mets was not associated with
higher risks of all-cause or CVD mortality, except in the age
group 65 to 74 years. However, Mets significantly increased the
risk of expanded CVD mortality in most subgroups, including
the age group 65 to 74 years and in subjects with hypertension,
central obesity, hypoalbuminemia, or anemia. Mets components
such as low HDL-C and hyperglycemia significantly increased
all-cause mortality risk in age groups 65 to 74 and 75 to 84 years
and in men and women. Hypertension and low HDL-C were
associated with higher risks of CVD mortality and expanded
CVD mortality in men and women.

The adverse effect of Mets on CVD mortality has been well
demonstrated in adults.1–3 However, the association of Mets
with CVD mortality among the elderly remains uncertain.4,7,8

Two studies found that Mets increased the risk of CVD
mortality,4,8 but 1 study found no significant association.7

The present study showed that Mets was not significantly
associated with a higher risk of CVD mortality. The uncertain
prediction of Mets on CVD mortality in the elderly may be
partially because the underweight elderly was predisposed to a
higher risk of mortality.11 Furthermore, some Mets components
(eg, diastolic blood pressure and hypertriglyceridemia) in the
elderly population are not clearly associated with poor health
outcomes later in life.12

Previous studies have showed that the prediction of indi-
vidual Mets components on mortality varied in elderly popu-
lation.4,6,8,9 Although hyperglycemia4,6,8,9 and hypertension4

were associated with a higher risk of all-cause mortality, low
HDL-C increased the risk of CVD mortality.8 However, high
TGs and central obesity were not associated with all-cause or
CVD mortality in the elderly population.4,6,8,9 This study
simulated a real scenario of Mets change overtime by repeatedly
measuring Mets and showed that low HDL was the predictor of
all-cause, CVD, and expanded CVD mortality in the elderly
population. Moreover, hypertension and hyperglycemia were
associated with a higher risk of expanded CVD mortality.
Elderly with hypertension, low HDL-C, or hyperglycemia
should be the target population for managing their individual
risk factors.

The comparative utility of Mets and Mets components for
predicting mortality in the elderly has not been extensively
studied, and the existing evidence is inconsistent. In the Health
ABC study (mean patient age, 74 years)7 and Italians aged �65
years,5 Mets was not associated with higher risks of all-cause or
CVD mortality;5,7 the relationships of Mets components with
mortality were not reported.5,7 In nondiabetic Finns aged 65 to

Medicine � Volume 94, Number 23, June 2015
74 years, Mets was a predictor of CVD mortality but was not
significantly associated with all-cause mortality. In addition,
impaired fasting glucose and low HDL-C significantly

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.



FIGURE 2. Sensitivity analysis of the association between Mets and mortality in subgroups, after adjustment for demographic
te in
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increased CVD mortality risk.8 In the Cardiovascular Health
Study (age �65 years),4 Progetto Veneto Anziani Study (age
�65 years),9 French elders (age �65 years),6 and Australian
older adults (age�49 years),10 Mets was associated with higher
risks of all-cause4,6,9 and CVD mortality.6,9,10 Mets com-
ponents, including hyperglycemia4,6,9 and hypertension,4 were
predictors of all-cause mortality. The present study showed that
Mets significantly increased the risk of expanded CVD
mortality but not all-cause or CVD mortality. Low HDL-C
and hyperglycemia were predictors of all-cause mortality. In
addition, hypertension and low HDL-C were predictors of CVD
mortality and expanded CVD mortality, and, as compared with
Mets, were associated with a higher risk of expanded CVD
mortality. These findings suggest that, in elder adults, Mets
components are better predictors of all-cause and cause-specific
mortality than is Mets as a whole. Thus, greater effort should be
directed toward preventing and managing individual risk factors
(particularly hypertension, low HDL-C, and hyperglycemia)
rather than to ‘‘diagnosing’’ Mets in elders.

characteristics and comorbidities. Values greater than 1.0 indica
disease, HDL-C¼high-density lipoprotein cholesterol.
We believe that there are 2 possible explanations regarding
why Mets is less useful than its components in predicting
mortality among the elderly. First, the cut-off values for Mets

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.
components were mostly derived from middle-aged popu-
lations26 and might not be appropriate for elderly populations.
Second, obesity is an important component of Mets and is
associated with a higher risk of mortality in adults.11 However,
1 study found that obesity was not significantly associated with
mortality risk in the elderly.11 In elderly adults, underweight
might be a greater mortality risk than overweight.11,27 The
present study also showed that central obesity and hypertrigly-
ceridemia were significantly associated with lower risk of all-
cause mortality in the elderly. The inverse associations of
obesity and hypertriglyceridemia with all-cause mortality might
lessen the predictive ability of Mets in the elderly.

Several limitations should be considered when interpreting
the findings of this study. First, the adult treatment panel III
criteria are not the only standardized definition for Mets. In
elderly adults, however, they are better than other criteria for
Mets in predicting clinically important outcomes.28 Second, the
present subjects voluntarily participated in the annual examin-
ation programs and therefore might not be representative of the

creased risk. AHR¼ adjusted hazard ratio, CVD¼ cardiovascular
general population. However, because the risk assessment was
based on internal comparisons, the calculated relative risks are
reasonable estimates of those in the general population. Third,

www.md-journal.com | 7
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because of retrospective cohort study design, this study did not
have the information regarding the uncalculated person-time
risk of the subjects with Mets before enrollment. As the status of
Mets might change overtime,10 this study simulated a real
scenario of Mets change overtime by repeatedly measuring
Mets in annual elderly examination programs. However, this
study only followed up study subjects for 4 years. Future studies
with longer periods of follow-up will be needed to evaluate the
effect of Mets on mortality. Fourth, the Taipei Elderly Health
Examination Database did not include the detailed information
regarding the subjects’ medications (eg, antiplatelet agent).
More studies will be needed to evaluate the impact of this
confounder on the association between Mets and mortality.
Fifth, since this study was a retrospective cohort study,
unknown data in some variables were found in this report.
However, the association between Mets, its components, and

FIGURE 3. Sensitivity analysis of the associations between Me
demographic characteristics and comorbidities. Values greater tha
cardiovascular disease, HDL-C¼high-density lipoprotein choleste
mortality were the same if subjects with missing data were
excluded in the multivariate analysis. Finally, information bias
regarding subject characteristics and comorbidities cannot be

8 | www.md-journal.com
avoided in studies using self-reported questionnaires. However,
the comorbidities in this study were laboratory parameters,
which would reduce the possibility of recall bias.

The strengths of this study include the fact that the large
numbers of events (2944 deaths) provided substantial statistical
power and precision, allowing detection of HRs as low as 1.21.
In addition, the study participants were repeatedly evaluated for
Mets in the annual elderly examination program. This better
represents real-life conditions, in which Mets status changes
overtime. Longitudinal studies that do not account for changes
in an exposure overtime do not yield precise estimates of the
effect of an exposure on outcomes.25

CONCLUSION
This retrospective cohort study found that 42.4% of elderly

omponents and mortality in subgroups, after adjustment for
.0 indicate increased risk. AHR¼ adjusted hazard ratio, CVD¼ car-
adults in Taipei had Mets. Mets was associated with a higher
risk of expanded CVD mortality but not all-cause or
CVD mortality. Among Mets components, low HDL-C and

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.



hyperglycemia increased the risk of all-cause mortality. Hyper-
tension and low HDL-C were predictors of CVD mortality and
expanded CVD mortality, and, as compared with Mets, were
associated with a higher risk of expanded CVD mortality. These
findings suggest that, in the elderly, Mets components are better
predictors of all-cause and cause-specific mortality than is Mets
as a whole. Future efforts should focus on preventing and
managing individual risk factors (particularly hypertension,
low HDL-C, and hyperglycemia) rather than on ‘‘diagnosing’’
the syndrome in elderly adults.
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