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Background: We investigated the prevalence and metabolic features of two definitions of meta-
bolic syndrome (MS) between older patients with chronic thyroiditis treated with levothyroxine
(LT4) and controls. We also assessed the ability of both criteria to predict cardiovascular (CV) risk.
Methods: This cross-sectional, retrospective study included individuals aged >60 years who at-
tended a geriatric outpatient clinic between January 2015 and December 2018. The LT4 treat-
ment group was classified as having high or low CV risk based on the Framingham score. Results:
This study enrolled 111 patients with chronic thyroiditis treated with LT4 and 131 patients with-
out thyroid disease as the control group. The prevalence of MS according to the World Health
Organization (WHO) criteria and American Association of Clinical (AACE) criteria was similar in
the LT4 treatment (21.6% and 26.1%, respectively) and the control (30.5% and 34.4%, respec-
tively) groups (p>0.05). While the prevalence of MS and CV risk did not differ significantly be-
tween the control and LT4 treatment groups, the prevalence of MS with both definitions was
higher among individuals with high CV risk in the LT4 treatment group (p<0.05). For the predic-
tion of CV risk, the sensitivity and specificity of the AACE criteria were higher than those of the
WHO criteria in the LT4 treatment group. Conclusions: The prevalence of MS in euthyroid pa-
tients treated with LT4 was similar to that of patients without thyroid disease. When the LT4
treatment group was classified based on CV risk, MS was more common in those with a high CV
risk.
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INTRODUCTION

The prevalence of overt and subclinical hypothyroidism and meta-
bolic syndrome (MS) is increasing worldwide owing to aging and
increasing obesity. Thirty percent of the individuals treated with
levothyroxine (LT4) are >70 years of age.l) However, elevated
thyroid-stimulating hormone (TSH) levels caused by aging may
be due to the adaptation of the thyroid axis or a deficit of thyroid
hormones. Therefore, treatment recommendations should be spe-
cific to this particular age group, and the treatment effectiveness
should be monitored.

MS is characterized by a combination of insulin resistance (IR),

dyslipidemia, arterial hypertension (HT), and central obesity.
Body mass index (BMI) is widely used to assess the presence of
geriatric syndromes such as sarcopenia and malnutrition.”” There-
fore, we used BMI for MS diagnosis in this study as it is more prac-
tical in geriatric medicine and is included in the World Health Or-
ganization (WHO) and American Association of Clinical (AACE)
criteria,””

Both MS and hypothyroidism promote atherosclerosis. There-
fore, the cardiovascular (CV) risk increases in the presence of both
conditions. The Framingham Risk Score calculates the CV risk
and can predict the occurrence of CV events.”” LT4 replacement

therapy may reduce the risk of MS and atherosclerosis by decreas-
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ing cholesterol levels.” However, literature on the prevalence of
MS in older patients as assessed using different criteria is scarce,m)
and the predictability of both MS definitions for CV risk has not
been studied in older patients treated with LT4. Therefore, we in-
vestigated the prevalence and metabolic features of the two defini-
tions of MS in older patients with chronic thyroiditis treated with
LT4 and compared them with controls without chronic thyroid-
itis. We also investigated the ability of both criteria to identify indi-
viduals with LT4 treatment at a high CV risk based on the Fram-

ingham Risk Score.

MATERIALS AND METHODS

Subjects

This observational, cross-sectional, retrospective study assessed
1396 patients (589 and 807 patients with and without thyroid dis-
ease, respectively) who attended the geriatric outpatient clinic at
the Medical Faculty Hospital between January 2015 and Decem-
ber 2018. Among patients with thyroid-related disorders, this
study selected individuals diagnosed with chronic thyroiditis con-
firmed by thyroid ultrasonography and/or anti-thyroid peroxidase
(anti-TPO) antibodies,"” as well as euthyroid patients treated with
LT4 for at least 6 weeks. The exclusion criteria for the LT4 treat-
ment group, inclusion criteria for the control group, and number of
patients are shown in Fig. 1. Finally, this study enrolled 111 of 589
patients who met the inclusion criteria. Of the 807 patients, we en-
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rolled 131 patients who did not have thyroid diseases in the sex-
matched control group. Overall, this study enrolled a total of 242
patients. Their baseline demographic information, such as age;
sex; physical data, including body height and body weight; and
systolic and diastolic blood pressure, were recorded. Histories of
smoking status, diabetes mellitus (DM), dyslipidemia, HT, and
laboratory measurements were obtained from electronic medical
records.

The study was conducted in accordance with the ethical princi-
ples stated in the “Declaration of Helsinki” and approved by the
Ege University Human Research Ethics Committee along with the
permission for the use of patient data for publication purposes
(Reference number/Protocol No. 18-11.1T/1). Informed consent
was not obtained from participants as this was a retrospective chart
review. This study complied the ethical guidelines for authorship
and pubhishing in the Annals of Geriatric Medicine and Re-

12
search.””

Laboratory Measurements

Hospital laboratory values measured in the same month were re-
corded, including levels of serum TG (mg/dL), total cholesterol
(TC; mg/dL), high-density lipoprotein cholesterol (HDL-C; mg/
dL), FG (mg/dL), glycated hemoglobin (HbAlc; %, mmol/mol),
anti-TPO antibody (IU/mL), TSH (mIU/L), and FT4 (ng/dL).
All measurements were performed using routine laboratory meth-

ods.

Patients admitted to geriatric outpatient clinic
from January 2015 to December 2018 (n=1,396)

!

Exclusion criteria met

« 73 Patients treated with other thyroid hormone
replacement than LT4 therapy

l - 92 Patients younger than 60 years of age

Patients without thyroid
diseases (n=807)

Patients with thyroid
diseases (n=589)

« 95 Patients without treatment of LT4 at least 6 weeks
- 42 Patients whose free thyroxine (FT4) levels, and TSH
levels were not within normal renges

Inclusion criteria met
- Patients with free thyroxine (FT4)
levels within 0.79-1.79 ng/dL
« Patients with TSH levels within

—1

] —

- 2 Patients without hemoglobin A1c (HbA1c) levels through
having fasting glucose (FG) levels greater than 125 mg/dL
- 5 Patients without evaluation in terms of diabetes mellitus
(DM) although having risk factors for DM and FG greater

0.5-5 mU/L
« Patients with YAH, FT4, LDL, TG,
HDL, HbA1c, FG results within

Gender matched control
group (n=131)

LT4 treatment group
(n=111)

than 109 mg/dL
« 63 Patients without blood test results within same month

the same month
« Non-smokers currently

Fig. 1. Flow chart of patients enrolled in the study.

« 38 Patients with any missing data

« 12 Patients who were smokers currently

« 20 Patients with known vascular diseases (coronary artery
disease, peripheral vascular disease, and stroke)

- 36 Patients with chronic kidney disease (estimated
glomerular filtration rate <60 mL/min/1.73 m?), chronic
liver disease (or with abnormal liver functions tests), and
severe hypertriglyceridemia (i.e., serum total triglyceride
(TG) >400 mg/dL) were also excluded as these disorders
themselves might potentially cause abnormalities in the
metabolism of lipids, and glucose or affect free thyroid
hormone measurement or blood pressure
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Table 1. The criteria selected for clinical diagnosis of metabolic syndrome

Criteria WHO (1999)

AACE (2003)

Required IGT, IFG, T2DM or
Low insulin sensitivity'

And > 2 of abnormalities with

IGT or IFG

BMI >25kg/m” or
Waist > 102 cm (male); > 88 cm (female)”
TG >150mg/dL (1.7 mmol/L) and

HDL-C <35 mg/dL (0.9 mmol/L) (male); <40mg/dL (1.0 HDL-C <40 mg/dL (1.0 mmol/L) (male); < 50 mg/dL (1.3

Obesity BMI >30kg/ 'm” and/or
Waist-to-hip ratio”
Lipidsa) TG > 150 mg/dL (1.7 mmol/L) and/or
mmol/L) (female)
Blood pressureb) >140/90 mmHg
Other Microalbuminuria

mmol/L) (female)
>130/85 mmHg
Other features of IR

'WHO, World Health Organization; AACE, American Association of Clinical Endocrinologists; T2DM, type 2 diabetes mellitus; WC, waist circumference; TG,
triglycerides; IGT, impaired glucose tolerance; IFG, impaired fasting glucose; BMI, body mass index; HDL-C, high-density lipoprotein cholesterol; IR, insulin

resistance.

9Lipids includes patients on drugs for elevated triglycerides for elevated triglycerides.

YBlood pressure includes taking antihypertensive medication medication.

9Other features of IR: family history of T2DM, sedentary lifestyle, advancing age, and ethnic groups susceptible to T2DM.

"Data for LT4 treatment group.
“The criteria is not available in this study.

Definitions

The diagnostic criteria for MS are shown in Table 1. Given the
type of research design, our ability to evaluate waist circumference
(WC) and perform oral glucose tolerance tests (OGTTs) was low.
Both the waist-to-hip ratio and OGTT results were not available in
our study. Therefore, the diagnosis of MS according to WHO cri-
teria was limited to the use of BMI > 30 kg/m”, impaired fasting
glucose (IFG), or type 2 DM based on FG and HbAc levels only,
as shown in Table 1.

IFG was defined as a glucose concentration > 110 mg/dL (6.1
mmol/L) according to the WHO criteria.” BMI was calculated by
dividing weight in kilograms by the square of height in meters. The
study participants were classified into three categories according to
their BMI: normal weight ( >24 kg/m?”), overweight ( >24 and
<30 kg/m’), and obese ( >30 kg/m”)."” IR was calculated using
the Homeostatic Model Assessment for IR (HOMA-IR) and was
defined asa HOMA index >2.5.""

CV risk was calculated using the Framingham Risk Score.”” Pa-
tient sex, age, TC level, HDL-C level, use of medication for HT,
known vascular disease, DM, systolic blood pressure, and smoking
status were used to calculate the risk value of CV. A Framingham
Risk Score >20% or having a diagnosis of DM was chosen as the
threshold for high CV risk.

Statistical Analysis
The results area expressed as mean * standard deviation and par-
enthetical minimum and maximum values, unless otherwise indi-

cated. The prevalence of various metabolic and CV risk factors for

different MS definitions was calculated using 2 X 2 contingency ta-
bles. Logistic regression analysis was performed to determine
which MS criteria best predicted CV risk. Sensitivity, specificity,
and area under the receiver operating characteristic (ROC) curves
were used to evaluate the ability of different MS diagnostic criteria
to correctly identify individuals with a high risk of CV. Two-sided
p-values <0.05 were considered statistically significant. Statistical
analyses were performed using IBM SPSS Statistics for Windows
(version 25.0; IBM, Armonk, NY, USA).

Sample Size Calculation

‘We conducted a post hoc power analysis in G*Power 3.1 to deter-
mine whether the study sample size was adequate. With a sample
size of 111 for the prediction of CV risk, an effect size 0f 0.7, and a
margin of error of 0.0S, the calculated representation power was
calculated as 0.96.

RESULTS

This study enrolled 242 patients, including 111 patients treated
with LT4 (the LT4 treatment group) and 131 patients without
thyroid disease (the control group). The sex distribution did not
differ significantly between the LT4 treatment and control groups.
Patients in the LT4 treatment group were younger than those in
the control group. In addition, the LT4 treatment group had a low-
er BMI than that in the control group. The anti-TPO antibodies
and levothyroxine replacement doses were 370.9 +42.8 IU/mL
(10-1360) and 68.6 + 31.8 pg (12.5-200), respectively; in the LT4
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treatment group. Forty-eight percent of patients in the LT4 treat-
ment group had thyroid nodules. Thirty-five percent and 28.8% of
the LT4 treatment group were on drug treatment for hyperlipid-
emia and DM, respectively, while nearly half of the participants
were on drug treatment for HT (49.5%). The prevalence of CV
risk and MS according to the WHO and AACE criteria were simi-
lar in both groups (p > 0.05). The characteristics of the patients ac-
cording to the presence of thyroid disease are shown in Table 2.
We classified the LT4 treatment group into two: low CV risk (71
patients, 64%) and high CV risk (40 patients, 36%). The mean age
and BMI were similar between the groups (65.7+5.7 vs.
68.7£6.8, p=0.12, and 28 + 4.4 vs. 29.3+4.9, p=0.365, respec-
tively). As regards laboratory test results, only the mean HbAlc
and FG levels were higher in the high CV risk group compared to
those in the low CV risk group (p < 0.001). A similar situation was
observed for the IFG (p < 0.001). However, the same relationship
was not observed for IR (p>0.05). The diagnosis of MS defined
by WHO and AACE was higher in the LT4 treatment group with
high CV risk than in those with low CV risk (p <0.001). BMI and
TG, the MS criteria that were not included among the CV risk cri-
teria, were not identified as significantly associated with the predic-
tion of CV risk in univariate logistic regression analysis. The char-

acteristics of the LT4 treatment group according to CV risk are

Table 2. Characteristics of the study population
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shown in Table 3.

All individuals in the LT4 treatment group with MS according
to the WHO criteria were also diagnosed with MS, as defined by
AACE in the LT4 treatment group. Hypertriglyceridemia and
overweight status were extremely common components in both
MS criteria, whereas the occurrence of low HDL-C was low in
both criteria. HT is more prevalent in patients with MS according
to the WHO Health Organization criteria. The prevalence of the
MS components is presented in Table 4.

The sensitivity and specificity of the AACE criteria were higher
than those of the WHO criteria. The ability of both criteria to
identify participants with high CV risk is shown in Table S.

DISCUSSION

In clinical practice, thyroid dysfunction is common among older
individuals. Thyroid metabolism has a bidirectional relationship
with metabolic syndrome. However, the prevalence of MS is low
among euthyroid patients with or without LT4 treatment. We ob-
served no significant difference in the prevalence of MS and CV
risk between the LT4 treatment and control groups. However, the
prevalence of MS was significantly higher among individuals with
high CV risk in the LT4 treatment group. To predict CV risk, the

Variable LT4 treatment group (n=111) Control group (n=131) p-value
Age (y) 66.8+6.2(60-91) 70.8+5.7 (64-91) <0.001*
Sex, female 99 (89.2) 105 (80.2) 0.540
BMI (kg/m’) 28.5+4.6 (18-48) 30.5+ 4.4 (16.7-39) <0.001*
Body composition 0.001*

Normal 19(17.1) 10(7.6)

Overweight 51(45.9) 43(32.8)

Obese 41(36.9) 78 (59.5)
TSH level (mIU/L) 22+1.2(0.5-4.9) 1.9+0.9 (0.5-5) 0221
FT4level (pg/dL) 12+0.2(0.8-22) 12+0.2(0.9-1.73) 0.799
Fasting glucose level (mg/dL) 102.7+23.9 (73-234) 109.2 £28.4 (67-255) 0.142
HbAlc (%) 5.7+09 (4.6-11.2) 6.0£0.9 (4.6-10.8) <0.001*
Triglycerides level (mg/dL) 142.9+64.9 (43-383) 135.3+68.4 (43-420) 0.152
Diabetes mellitus 32(28.38) 42(32.1) 0.587
Hypertension 55(49.5) 91 (69.5) 0.002*
Hyperlipidemia treatment 39(35.1) 15(11.5) <0.001*
IFG 37(33.3) 52(39.7) 0.306
WHO criteria of MS 24 (21.6) 40 (30.5) 0.117
AACE criteria of MS 29 (26.1) 45(344) 0.166
CVrisk 40 (36) 42(32.1) 0.515

Values are presented as meanzstandard deviation (min-max) or number (%).

LT4, levothyroxine; BMI, body mass index; TSH, thyroid stimulating hormone; FT4, free thyroxine; IFG, impaired fasting glucose; WHO, World Health Orga-
nization; AACE, American Association of Clinical Endocrinologists; MS, metabolic syndrome; CV; cardiovascular.

*p<0.05.
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Table 3. The characteristics of the LT4 treatment group according to CV risk

Variable Low CVrisk (n="71) High CVrisk (n=40) p-value
BMI (kg/m”) 28.0+4.4 29.3+4.9 0.365
Body composition 0.327

Normal 15(78.9) 4(21.1)

Overweight 31(60.8) 20(39.2)

Obese 25(61.0) 16 (39.0)
TSH level (mIU/L) 21+£12 23+1.1 0.293
FT4level (ug/dL) 12£02 128+0.2 0.169
Anti-TPO antibodies (TU/mL) 406.1 £476.7 308.5+400.4 0.341
Levothyroxine replacement dose (pg) 69.6£31.6 66.9+£32.5 0.466
Fasting glucose level (mg/dL) 94.8+ 8.4 116.8+34.0 <0.001*
HbAlc (%) 54%03 63+13 <0.001*
HbAIc (mmol/mol) 36 45
Triglycerides level (mg/dL) 140.0£63.0 148.2+68.8 0.539
IFG 4(5.6) 33(82.5) <0.001*
High triglycerides 34(47.8) 12(33.3) 0.660
WHO criteria of MS 4(5.6) 20 (50.0) <0.001*
AACE criteria of MS 4(5.6) 25(62.5) <0.001*
HOMA-IR index >2.5 31(437) 24 (60.0) 0.098

Values are presented as meanzstandard deviation or number (%).

CV risk was calculated by the Framingham Risk Score.

CV, cardiovascular; BMI, body mass index; TSH, thyroid stimulating hormone; FT4, free thyroxine; TPO, thyroid peroxidase; IFG, impaired fasting glucose;
WHO, World Health Organization; AACE, American Association of Clinical Endocrinologists; MS, metabolic syndrome; HOMA-IR, homeostatic model as-
sessment for insulin resistance.

*$<0.05.

Table 4. Prevalence of MS components among LT4 treatment group with MS

Positive MS criteria
MS ) s 14D ) 3 d) e) £)
HT Overweight Low HDL High TG IR T2DM
WHO (1998) 24 (21.6) 22 (91.7) 24 (100) 4(16.7) 22(91.7) 18 (75) 19(79.2)
AACE (2003) 29(26.1) 23(79.3) 29 (100) 12 (41.4) 25(86.2) 21(724) 24 (82.8)

Values are presented as number (%).

MS, metabolic syndrome; HT, hypertension; HDL-C, high density lipoprotein cholesterol; TG, triglycerides; IR, insulin resistance; T2DM, type 2 diabetes melli-
tus; WHO, World Health Organization; AACE, American Association of Clinical Endocrinologists; HOMA, homeostatic model assessment.

“Patients taking antihypertensive treatment.

? Body mass index (BMI) > 25kg/m’.

9HDL-C <35 mg/dL (male) and <40 mg/dL (female) of WHO, HDL-C <40 mg/dL (male) and < 50 mg/dL (female) of AACE.

“Triglycerides > 150 mg/dL or drug treatment for elevated triglycerides.

“Homeostatic model assessment (HOMA) index >2.5 (hyperinsulinemic euglycemic clamp not available).

Patients taking hypoglycemic drug treatment.

Table S. Ability of diagnostic criteria of metabolic syndrome to identify patients treated with LT4 with high CV risk

Sensitivity Specificity AUC (95% CI) Significance (p)
WHO (1998) 0.83 0.77 0.722 (0.615-0.829) <0.001
AACE (2003) 0.86 0.82 0.784 (0.685-0.883) <0.001

CV; cardiovascular; AUC, area under the receiver operating characteristic curve; CI, confidence interval; WHO, World Health Organization; AACE, American
Association of Clinical Endocrinologists.
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sensitivity and specificity of the AACE criteria were higher than
those of the WHO criteria in the LT4 treatment group.

Hypothyroidism is one of the most significant causes of obesity.
However, using LT4 treatment to treat obesity is not recommend-
ed in patients without overt hypothyroidism. In addition, LT4
treatment does not have clinical benefits in older persons with sub-
clinical hypothyroidism, and no specific trial in obese older people
has yet been performed.'” More than three-quarters of patients in
the LT4 treatment group were overweight or obese, although they
were receiving adequate LT4 treatment. A recent study reported a
lower BMI in obese LT4 users aged > 6S years compared to obese
LT4 users aged <65 years.”” Thus, age and body composition are
the main predictive factors of LT4 requirement in obesity, and the
risk of LT4 over-replacement decreases with aging and higher BMI
in hypothyroidism.”

A recent study reported the relationship between subclinical hy-
pothyroidism and the development of MS only in young men."”
Another study including only older people showed the opposite
finding and that the prevalence of MS was higher in women with
subclinical hypothyroidism compared to that in men."” Most par-
ticipants in our study were postmenopausal women. The preva-
lence of MS may have been high owing to the possible effects of
estrogen withdrawal.

Thyroid hormones play an important role in energy homeosta-
sis and glycolipid metabolism. Changes in these hormones are risk
factors for CV diseases.”” In our study, half of the LT4 treatment
group had IR and nearly one-third had DM. When patients with
LT4 treatment were classified into groups according to CV risk
status (high or low risk), HbAlc levels and FG levels were higher
in the high CV risk group compared to those in the low CV risk
group, whereas BMI and HOMA-IR index were similar. HbAlc
and FG levels correlated with a higher CV risk in the LT4 treat-
ment group than was the HOMA-IR index. Hypothyroidism is as-
sociated with a higher risk of cardiac mortality in the general popu-
lation.”” Huang et al.”” indicated that older adults with hypothy-
roidism who used LT4 treatment had a lower CV disease mortality
risk than those who did not include patients taking antihyperten-
sive medication LT4 treatment. In this study, no additional evi-
dence on the presence of DM was reported. Mele et al.” showed
that LT4 users in euthyroid obese group had healthier lipid profile
than no-users, and they had similar IR and FG to no-users. Thus,
despite the CV mortality risk being decreased with LT4 treatment
due to its impact on lipid profile, DM still remains a risk factor for
CV mortality in patients with hypothyroidism.

Thyroid gland dysfunction contributes to components of MS,
including weight gain, lipid disorders, and HT. Among studies that
have investigated the relationship between thyroid dysfunction
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and MS,”* most assessed thyroid function in MS™”” or MS in
euthyroid populations or in those with subclinical hypothyroid-

2% These studies showed that the presence of MS was associ-

ism
ated with a significantly increased risk of developing subclinical
hypothyroidism and that individuals with higher TSH levels had
an increased risk of MS. However, neither the prevalence of MS
nor appropriate MS criteria have been investigated in older pa-
tients who are biochemically euthyroid but are receiving LT4
monotherapy. In our study, the prevalence of MS in the LT4 group
was similar to that in the control group. The prevalence of MS in
the general population varies widely based on ethnicity, sex, age,
and presence of comorbidities. Additionally, the prevalence of MS
is influenced by the increasing prevalence of obesity, and DM also
affects the prevalence of MS. A study that assessed MS in older
adults using four criteria—the WHO, US National Cholesterol
Education Program Adult Treatment Panel III (NCEP-ATP-III),
International Diabetes Federation (IDF), and Joint Interim State-
ment (JIS) criteria—showed a high prevalence of MS for all defi-
nitions."” A cross-sectional study off 742 individuals aged >20
years in Iran reported that the WHO definition, compared to the
AACE, identified more patients with MS (41.8% vs. 30.7%). In
addition, neither criterion showed significantly superior diagnostic
value for health-related quality of life, although the AACE defini-
tion had higher adjusted odds ratios for reporting poor health-re-
lated quality of life.™” A cohort study of 1,187 Dutch older persons
aged > 65 years showed a prevalence of MS of 34.2% using the
NCEP-ATP-III criteria. We analyzed the TC/HDL ratio to deter-
mine the CV risk and found that TC/HDL ratio increased with
higher serum TSH levels.” Consequently, the prevalence of MS in
older individuals and the appropriate criteria for MS in older adults
are not clear.

Compared with the WHO criteria, the HDL threshold was
higher in the AACE criteria ( <40 mg/dL for males and < 50 mg/
dL for females). HDL cholesterol is known as the cardiac-friendly
cholesterol. Therefore, the WHO cut-off ( < 35 mg/dL for males
and <40 mg/dL for females) may underestimate the CV risk in
our group of euthyroid patients undergoing LT4 treatment. In ad-
dition, the AACE criteria of MS uses a lower BMI threshold than
that in the WHO definition. Therefore, compared to the WHO
criteria, the AACE one may identify more individuals with in-
creased CV risk. Previous findings showed that the WC/BMI-
based definitions of MS were associated with a higher risk of CV
compared to IR-based definitions.” *” In our study, the sensitivity
and specificity of the AACE criteria for the prediction of CV risk
were higher than those of the WHO criteria.

The prevalence of hypothyroidism is increasing among older
patients worldwide. CV risk was further increased in the presence
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of MS in these patients. The implementation of comprehensive
geriatric assessment including the evaluation of MS should be un-
dertaken. The use of BMI for the assessment of MS provides an
easy and quick evaluation as it does not require additional mea-
surements. The AACE criteria were superior to the WHO criteria
in the prediction of CV risk in older patients undergoing LT4
treatment.

This study had several limitations. First, we retrospectively ana-
lyzed only 111 patients with chronic thyroiditis. A randomized
controlled trial is needed to assess the relationship between MS
and the degree of Framingham CV risk. In addition, we did not
consider other MS criteria in the present study as waist circumfer-
ence data were not available.
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