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Abstract
Objective—To test the fit and stability of 3 alternative models of the metabolic syndrome’s
factor structure across 3 developmental stages.

Study design—With data from the Fels Longitudinal Study, confirmatory factor analyses tested
3 alternative models of the factor structure underlying relationships among 8 metabolic syndrome-
associated risks. Models tested were a 1-factor model (A), a 4-factor model (B), and a second-
order latent factor model (C). Developmental stages assessed were prepuberty (ages 8–10),
puberty (ages 11–15), and postpuberty (ages 16–20).

Results—Convergence was achieved for all developmental stages for model A, but the fit was
poor throughout (root mean square error of approximation > 0.1). Standardized factor loadings for
waist circumference and body mass index were much stronger than those for fasting insulin at all
3 time points. Although prepuberty and postpuberty models converged for models B and C, each
model had problems with Heywood cases. The puberty model did not converge for either model B
or C.

Conclusions—The hypothetical structures commonly used to support the metabolic syndrome
concept do not provide adequate fit in a pediatric sample and may be variable by maturation stage.
A components-based approach to cardiovascular risk reduction, with emphasis on obesity
prevention and control, may be a more appropriate clinical strategy for children and youth than a
syndromic approach.
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Despite the large amount of recent research on metabolic syndrome (MetS), its definition
and existence remain controversial, especially in pediatrics. 1–5 Not only is the categorical
definition of MetS unclear, debate continues about the structure underlying MetS. 6,7 Most
work on the structure of MetS has relied on exploratory factor analysis (EFA), an analytic
approach, particularly principal components analysis with orthogonal rotation. These EFA
studies have consistently found between 2 to 4 factors (obesity, dyslipidemia, impaired
glucose tolerance, and hypertension) depending on the number and types of risks included
the analyses.8 The heterogeneity of the factors may indicate that they represent separate
metabolic processes, rather than a single unifying pathogenic phenomenon. 9,10 Whether
insulin resistance or obesity is a primary linking entity also remains controversial.11–13

EFA is an empirical procedure that identifies the number of latent constructs and the
underlying factor structure of a set of measured variables. The goal in this exploratory
approach is to let the structure of the groupings emerge from the data. There is no
preconceived idea or theory being tested. The atheoretical nature of exploratory factor
analysis has caused some to question its ability to provide useful insights to biologic
phenomena, particularly a syndrome such as MetS.14 In contrast, confirmatory factor
analysis (CFA) is a method for confirming a priori hypotheses about the latent constructs
underlying relationships between observed variables. CFA is a type of structural equation
modeling and has a number of advantages over exploratory factor analysis. First, CFA is a
theory-driven approach. Second, CFA is more flexible than exploratory factor analysis. For
example, exploratory factor analysis requires all or more commonly none of the factors to
correlate, and CFA allows individual factors to be correlated with each other as specified by
the investigator. Correlations between some factors and not others are more likely to
represent physiological responses. Thus CFA is a more appropriate approach to studying
phenomena like the clustering of cardiovascular risks than EFA.

Despite its advantages over EFA, few studies have used a CFA approach to test hypotheses
about the factor structure underlying the MetS. The small number of published CFA studies
have tested various hypothetical models, including 1-factor, 2-factor, 4-factor and second-
order latent factor models,6,7,15–18 but there continues to be debate regarding which model
best represents the factor structure underlying cardiovascular risk factor clustering. In
addition, all the CFA studies have been cross-sectional, and most have studied adults. No
CFA study has assessed the relationships among these factors in prepubertal children, and
none has assessed the factor structure of MetS within a cohort over time or across
development stages.

The purpose of this study was to fill this gap in the literature. Using data from the Fels
Longitudinal Study, we assess the fit and stability of 3 alternative models of the hypothetical
structure underlying MetS across 3 developmental stages— prepuberty, puberty, and
postpuberty. The 3 models we chose were based on the work of Shen et al,15 which set the
stage for CFA studies of the MetS structure.

Methods
These data were drawn from the Fels Longitudinal Study. The Fels Longitudinal Study has
been active since 1929, studying individuals within families. There are more than 1722
living, active participants. Regular examinations occur at birth, 1, 3, 6, 9, and 12 months and
then every 6 months to 18 years. Examinations occur biennially thereafter. All procedures
were approved by the Institutional Review Board of Wright State University, and all
participants provided written consent to join the Fels Longitudinal Study. Beginning in
1976, body composition, fasting plasma lipids, and lipoproteins were included in the study
for participants 8 years and older. Data on fasting glucose and insulin began to be collected

Goodman et al. Page 2

J Pediatr. Author manuscript; available in PMC 2013 September 05.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



in the Fels Study in 1989 on subjects who were 8 years of age and older. Thus this study
draws on data collected from 1989 onward. Inclusion criteria for this study were (1) non-
Hispanic white, (2) nonpregnant, and (3) at least 2 visits between 8, the age when all 8 MetS
related variables began to be assessed, and 20 years of age. We identified a total of 14 152
observations since 1989 from 963 individuals who were between 8 and 20 years of age and
who were seen more than once. From these 14 152 observations, we identified 1124 visits
from 257 unique individuals in which all 8 measured variables we used to develop the factor
structures (see below) were assessed.

We developed our 3 developmental stage samples on the basis of these 1124 visits. Because
a direct measure of pubertal stage was not present in Fels, we defined the 3 developmental
stages by age in this non-Hispanic white sample. Prepubertal was defined as age between 8
and 10 years. Pubertal was defined as age between 11 and 14.99 years. Postpubertal was
defined as between 16 and 20 years of age. A single visit per individual was chosen for each
of these stages. For the prepubertal sample, we chose the youngest visit for an individual
that occurred between 8 and 10 years of age (n = 86). For the pubertal sample, if subjects
had more than 1 visit between 11 and 14.99 years of age, the visit closest to age 13 (a mid-
point in this age group) was chosen. There were a total of 180 visits/individuals in the
pubertal sample (n = 180). The postpubertal sample was comprised of the last visit subjects
had between the ages of 16 and 20 (n = 176). Almost all of those in the prepubertal sample
had a visit during puberty (n = 75 [87.2%]). Nearly two thirds of pubertal subjects had a
postpubertal visit (n = 115, 63.8%). A total of 46.5% of the prepubertal subjects (n = 40)
were seen at all 3 stages. When aggregated together, these 3 developmental stage samples
included 251 Fels participants (135 males and 116 females). Descriptive information on the
3 developmental stage samples is shown in Table I.

Measured Cardiovascular Risks Used to Determine the Factor Structures
Eight cardiovascular risks (fasting plasma insulin, glucose, triglycerides, and high-density
lipoprotein [HDL] cholesterol, body mass index [BMI], waist circumference, systolic blood
pressure [SBP], and diastolic blood pressure [DBP]) were used to define the factor
structures. Descriptive information on these risks is also found in Table I. Correlations
between these eight risks is shown in Table II. Physiological measures had been assayed by
use of fasting blood specimens. In addition, at each study visit, weight had been measured to
0.1 kg with a Seca scale (Seca, Hamburg, Germany) and height had been measured to 0.1
cm with a Holtain stadiometer (Holtain Ltd., Crosswell, United Kingdom), and waist
circumference at the iliac crest had been measured twice, and the average values were used
for analyses. Measured height and weight were used to determine BMI (kg/m2).

Hypothesized Metabolic Syndrome Factor Structures
After the first published CFA study of the metabolic syndrome structure by Shen et al,15 we
tested 3 hypothetical models for the factor structure underlying MetS. The factor structures
were based on the 8 measured cardiovascular risks. The hypothesized structures included a
1-factor model, 4-factor model, and second-order latent factor model (Figure 1). Of note, the
4-factor model does not specify a MetS factor but outlines relationships between 4 metabolic
traits, and the 1-factor and second-order latent factor models specify a MetS factor. Each of
the 3 models was evaluated in each of the 3 developmental stages. In addition, because some
have suggested that a reduced 4-variable 1-factor model may provide the best fit,6,18 we
evaluated 2 submodels for the 1-factor structure. Submodel 1, which had been evaluated in a
prior study,18 included waist circumference, fasting insulin, triglyceride levels, and SBP.
The alternative 4-variable 1-factor model (submodel 2, including BMI, fasting glucose,
HDL cholesterol, and DBP) was also assessed.
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Analyses
Descriptive analyses were performed with SPSS (Version 15; SPSS Inc., Chicago, Illinois),
and CFA analyses were performed with Amos (version 7.0) software (Amos Developmental
Corp., Chicago, Illinois). Because preliminary analyses revealed no substantial difference
between analyses performed with log-transformed or -untransformed variables, no
transformation of original variables was undertaken in the final CFAs reported. We present
the completely standardized solution in which measured variables and latent factors are
standardized so that their variances become unity. In the completely standardized solution,
the factor loadings between latent factors and their measured variables can be interpreted as
the correlation coefficients. Residual terms and variances are not presented for the sake of
clarity. An α = 0.05 was used as the significance level for 2-tailed statistical tests.

We present 2 measures used to evaluate model fit. First, to assess the fit between the model
and the empirical data, we report the χ2 test. As the null hypothesis for CFA is that the
proposed model fits the data perfectly, a model with adequate fit would fail to be rejected by
the χ2 test. Conversely, when a model shows a large χ2 value with a small P value, this
indicates an inadequate fit of the model. The χ2 test is, however, sensitive to sample size, so
we also use root mean square error of approximation (RMSEA) to assess the model fit. The
RMSEA, which corrects for the number of degree of freedom in the model, ranges from 0 to
1 with <0.05 indicating close model fit.19

Results
Model A: One-Factor Model

Results for model A and its submodels are presented in Figure 2. The χ2 values are
statistically significant, and RMSEA was >0.1 for all 3 models, indicating that the 1-factor
model did not fit the data. Waist circumference and BMI dominated the model at all 3
developmental stages. Factor loadings for waist circumference and BMI, which represent the
correlation between the MetS latent factor and those measured risks were above 0.9 and
were more than 2-fold greater than the factor loading for fasting insulin for all 3
developmental stages. Fasting glucose had the weakest correlation with MetS.

Submodels 1 and 2
In the prepuberty stage, the adiposity measure in each of the submodels was a Heywood
case, because the error variance was negative for waist circumference in submodel 1 and for
BMI in submodel 2. The negative error variances caused the factor loadings to be greater
than 1, which is not plausible because these factor loadings represent correlation
coefficients. Heywood cases invalidate the factor solution. The puberty and postpuberty
stages did not have this problem, but the model fit was generally poor. Submodel 2 during
puberty was the only model that demonstrated adequate fit, but the factor loading for
glucose was very small (−0.06), indicating that glucose was not closely associated with the
MetS latent factor. As in the 8-variable 1-factor model, measures of adiposity tended to be
most closely correlated with the MetS latent factor.

Four-Factor Model
Results for model B are presented in Figure 3. Prepuberty and postpuberty models achieved
convergence, but the puberty model did not. However, there were problems with the
Heywood case for both models. The error variance for fasting insulin was negative in both
models, as was the error variance for systolic blood pressure in the postpuberty. Removal of
2 outliers for fasting insulin did alleviate the Heywood case problem for insulin. However,
the Heywood case for SBP remained, and waist circumference developed negative error
variance. Therefore none of the 4-factor model has a meaningful interpretation.
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Second-Order Latent Factor Model
Results for model C are presented in Figure 4. These results were similar to those of 4-factor
models shown in Figure 3. The puberty model did not achieve convergence, and the
Heywood cases persisted. In addition, the error variance for obesity latent factor was also
negative, adding a second Hey-wood case to the prepuberty model. As with the 4-factor
model, removal of the insulin outliers did not resolve the Heywood case problems.
Therefore none of the second-order latent factor models have a meaningful interpretation.

Discussion
This study assessed alternative hypothetical models for the factor structure of the MetS
across 3 developmental stages in the Fels Longitudinal Study. Among the models, measures
of adiposity were most closely associated with a latent MetS factor. However, none of the
hypothesized models functioned well across development, and the fit was generally poor.
The only model that demonstrated adequate fit was a previously untested 4-variable 1-factor
model (submodel 2) during puberty. However, this same model did not demonstrate
adequate fit during postpuberty and had an invalid factor solution during prepuberty. These
inconsistencies mirror findings of marked instability in the clinical diagnosis of MetS in
both children and adolescents.4,5

It is possible that we could have improved the fit of these models and increased consistency
across development by allowing some of the errors to correlate. Shah et al16 allowed for
correlated errors in both the 2-factor structure and 4-factor structure they assessed with data
from the Insulin Resistance Atherosclerosis Study and determined that the 4-factor structure
fit the data well. In our preliminary work, allowing for correlated errors did increase the
model fit for models A and C. However, the presence of correlated error terms suggests that
the latent factor represented by the measured variables does not extract all the covariance
between the items with correlated errors, which, in turn, suggests additional latent factors
should be present in the model. This is particularly problematic for factors with only 2
measured variables, such as the 4-factor and second-order latent factor models we assessed
here. It is difficult to justify the residual correlation in such cases. Correlated errors are
fallback options, which, while nearly always increasing model fit, detract from the
theoretical sophistication of confirmatory factor analysis and decrease interpretability.20

Therefore we decided against allowing for correlated errors in our final models.

The decision whether to allow for correlated errors is emblematic of a serious concern with
the use of factor analysis to justify physiological phenomena. Many of the decisions
required in factor analysis, be it exploratory or confirmatory, are arbitrary and may be
influenced by investigators’ preconceived ideas of what MetS should be. These
preconceived ideas lead to errors in logic and reasoning which undermine the usefulness of
MetS for science and practitioners. 3,14 For example, Pladevall et al6 developed a simplified
4-variable, 1-factor model to define MetS because they believed “the single most likely
reason for the failure to show a single unifying factor is that previous EFAs used 2 or more
measures for the same trait, ensuring that these highly correlated measures will cluster
together under a separate factor instead of loading onto a common factor.”6 The essence of
this argument is that MetS exists but the hypothesized factor structure is wrong and by
improving the structure through reductionism, we will arrive at the truth. This is an example
of the kind of circular logic that has plagued the metabolic syndrome field.3 Ultimately, as
each complex latent factor is reduced to a single measured variable, a single latent factor
structure will be the only possible structure to be assessed. Such a simplified solution may
be stable across development in comparison with a more “complex” structure like the ones
tested here, but it is not clear what such a simplified structure represents physiologically or
pathologically.
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Regardless of how well specified the model is or its goodness of fit, factor analysis does not
and cannot “prove” trait clustering or its physiological mechanism. Even “confirmatory”
analyses are a function of a hypothetical model. In theory, there are an infinite number of
alternative models that could fit data equally well or better and thereby produce the same
covariance matrix. This is known as the equivalent models problem in structural equation
modeling.21 Equivalent models are of particular concern for metabolic syndrome research
and theory because such equivalent models may produce conflicting interpretations. In this
study, submodels 1 and 2 are examples of such conflicting models. A prior CFA study had
tested submodel 1 and found it to be valid and invariant across race and sex groups of
adolescents.18 In our study, this model did not fit the data well in puberty, but submodel 2,
an alternative 4-variable 1-factor model that has not been assessed in prior studies, did.

The clinical implications of this are significant. Submodel 1 requires measurement of waist
circumference and insulin. Measurement protocols for these are not standard in pediatric
practice. On the other hand, submodel 2 calls for measurement of glucose and BMI, both of
which are already assessed in pediatrics. In addition, whether either model actually reflects a
syndrome which should be clinically diagnosed remains open to question.3

There are some noteworthy limitations to this study. Despite the fact that we used data from
one of the most well established longitudinal studies in existence, our sample size, especially
for the prepuberty stage, was relatively small. There is no large, long-term longitudinal
study of children that measured the 8 cardiovascular risks we needed to assess these factor
structures. Studies like the Bogalusa Heart Study22 and the National Growth and Health
Study23 measured subsets of these variables, but no other study had measures of all 8 over
the span of ages we assessed. Without such longitudinal cohorts, questions of the stability
and developmental trajectory of metabolic syndrome and its constituent traits will remain
unanswered. The relatively small size of our samples is important because confirmatory
factor analysis is a type of structural equation modeling and structural equation modeling is
based on large sample theory. The small sample size may be the reason some of our models
had Heywood cases, which were most common in the prepuberty stage. Because of the
small number of subjects seen at all 3 developmental stages, we could not assess the
hypothesized structures in the same individuals across development. However, most of the
251 subjects from whom these data were drawn were seen in more than one developmental
stage, lending credence to the idea that these structures are unstable across development
within individuals. These data were drawn from non-Hispanic white subjects, because this
racial/ethnic group comprises most of the Fels subjects, and therefore the findings may not
apply to other racial/ethnic groups. Obesity, cardiovascular risks, and metabolic syndrome
are more prevalent in other racial/ethnic groups.24–26 We did not have a direct assessment of
puberty and so had to base our stages on relationships between age and pubertal
development noted in other studies; for non-Hispanic white girls. Biro et al27 have shown
that mean onset of puberty is 10.2 years, mean age of menarche, a pubertal event is 12.6
years, and achievement of adult height is 17.1 years. Such data support our developmental
stage age groups. Finally, we did not assess the possibility of threshold effects, which can be
done with complex CFA modeling. The small factor loading of glucose in many of the
models we tested may reflect such a threshold effect, in which glucose does not contribute to
the pathologic clustering until it reaches a certain threshold.

In conclusion, this study indicates that the factor structure underlying the clustering of
cardiovascular risk in childhood and adolescence is variable in non-Hispanic white children
and that obesity, whether measured by BMI or waist circumference, is most closely tied to
the clustering phenomenon. The lack of fit and instability of the 3 hypothesized structures
across development indicate that there is little evidence supporting the hypothesized factor
structures of the MetS in pediatric population. Therefore a components-based approach to
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cardiovascular risk reduction, with emphasis on obesity prevention and control, may be a
more appropriate clinical strategy for children and youth than a syndromic approach.
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Glossary

BMI Body mass index

CFA Confirmatory factor analysis

DBP Diastolic blood pressure

EFA Exploratory factor analysis

HDL High-density lipoprotein

MetS Metabolic Syndrome

RMSEA Root mean square error of approximation

SBP Systolic blood pressure
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Figure 1.
Hypothesized metabolic syndrome factor structures. A, 1-factor model. B, 4-factor model.
C, Second-order latent factor model.
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Figure 2.
MODEL A = 1-factor model including submodels.
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Figure 3.
MODEL B = 4-factor model.
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Figure 4.
MODEL C = Second-order latent factor model.
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Table I

Descriptive characteristics of the 3 developmental stage samples drawn from the Fels Longitudinal Study
(Aggregate N across the 3 stages = 251)

Prepuberty (n = 86) Puberty (n = 180) Postpuberty (n = 176)

Demographic characteristics

    Male 45 (52.3%) 98 (54.4%) 95 (54.0%)

Number of developmental stages assessed

    1 10 (11.6%) 30 (16.7%) 60 (34.1%)

    2 36 (41.9%) 110 (61.1%) 71 (43.2%)

    3 40 (46.5% 40 (22.2%) 40 (22.7%)

Age (years) 8.9 ± 0.64 14.2 ± 0.68 18.3 ± 1.0

Measured cardiovascular risks

    BMI 16.9 ± 2.9 21.3 ± 4.4 22.8 ± 4.7

    Waist circumference (cm) 62.1 ± 7.8 78.1 ± 12.0 82.4 ±11.6

    Fasting insulin (mIU/mL) 7.1 ± 3.8 14.2 ± 10.4 10.5 ± 7.0

    Fasting glucose (mg/dL) 88.8 ± 28.8 93.2 ± 21.1 89.5 ± 23.4

    Triglycerides (mg/dL) 78.6 ± 31.0 111.9 ± 76.3 113.4 ± 150.0

    HDL (mg/dL) 54.2 ± 9.8 53.5 ± 10.5 47.1 ± 10.7

    SBP (mm Hg) 94.9 ± 8.4 108.6 ± 8.9 108.2 ± 10.2

    DBP (mm Hg) 49.7 ± 11.5 65.1 ± 8.7 66.0 ± 10.6

Data are either N(%) for categorical variables or mean (SD) for continuous variables.

J Pediatr. Author manuscript; available in PMC 2013 September 05.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Goodman et al. Page 14

Ta
bl

e 
II

Pe
ar

so
n 

co
rr

el
at

io
n 

co
ef

fi
ci

en
ts

 b
et

w
ee

n 
m

ea
su

re
d 

ca
rd

io
va

sc
ul

ar
 r

is
ks

 f
ro

m
 p

ar
tic

ip
an

ts
 in

 th
e 

Fe
ls

 L
on

gi
tu

di
na

l S
tu

dy
 a

t 3
 d

ev
el

op
m

en
ta

l s
ta

ge
s

B
M

I
W

C
F

as
ti

ng
 in

su
lin

F
as

ti
ng

 g
lu

co
se

T
ri

gl
yc

er
id

es
H

D
L

SB
P

D
B

P

Pr
ep

ub
er

ty
 (

n 
=

 8
6)

   
 B

M
I

1

   
 W

ai
st

 C
ir

cu
m

fe
re

nc
e 

(c
m

)
.9

45
*

1

   
 F

as
tin

g 
in

su
lin

 (
m

IU
/m

L
)

.3
61

*
.3

33
*

1

   
 F

as
tin

g 
gl

uc
os

e 
(m

g/
dL

)
.0

34
−

.0
05

.5
15

*
1

   
 T

ri
gl

yc
er

id
es

 (
m

g/
dL

)
.3

56
*

.3
30

*
.0

85
−

.0
42

1

   
 H

D
L

 (
m

g/
dL

)
−

.3
18

*
−

.3
24

*
−

.0
70

−
.0

01
−

.5
98

*
1

   
 S

B
P 

(m
m

 H
g)

.3
21

*
.2

97
*

.1
14

.0
62

.0
58

−
.0

12
1

   
 D

B
P 

(m
m

 H
g)

.1
87

.2
14

†
.1

12
−

.0
32

.0
81

−
.0

09
.2

03
1

Pu
be

rt
y 

(n
 =

 1
80

)

   
 B

M
I

1

   
 W

ai
st

 c
ir

cu
m

fe
re

nc
e 

(c
m

)
.9

48
*

1

   
 F

as
tin

g 
in

su
lin

 (
m

IU
/m

L
)

.4
39

*
.4

36
*

1

   
 F

as
tin

g 
gl

uc
os

e 
(m

g/
dL

)
−

.0
46

−
.0

57
.5

73
*

1

   
 T

ri
gl

yc
er

id
es

 (
m

g/
dL

)
.3

43
*

.3
59

*
.3

41
*

−
.0

37
1

   
 H

D
L

 (
m

g/
dL

)
−

.4
30

*
−

.4
43

*
−

.2
37

*
.0

22
−

.3
40

*
1

   
 S

B
P 

(m
m

 H
g)

.4
03

*
.4

10
*

.1
73

†
−

.0
71

.2
82

*
−

.2
52

*
1

   
 D

B
P 

(m
m

 H
g)

.1
15

.1
15

.0
78

.0
12

.0
49

−
.0

13
.2

94
*

1

Po
st

pu
be

rt
y 

(n
 =

 1
76

)

   
 B

M
I

1

   
 W

ai
st

 C
ir

cu
m

fe
re

nc
e 

(c
m

)
.9

15
*

1

   
 F

as
tin

g 
in

su
lin

 (
m

IU
/m

L
)

.3
90

*
.4

12
*

1

   
 F

as
tin

g 
gl

uc
os

e 
(m

g/
dL

)
.0

10
.0

35
.4

59
*

1

   
 T

ri
gl

yc
er

id
es

 (
m

g/
dL

)
.2

03
*

.2
14

*
.2

74
*

−
.0

38
1

   
 H

D
L

 (
m

g/
dL

)
−

.2
21

*
−

.2
50

*
−

.1
83

†
−

.0
13

−
.3

02
*

1

J Pediatr. Author manuscript; available in PMC 2013 September 05.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Goodman et al. Page 15

B
M

I
W

C
F

as
ti

ng
 in

su
lin

F
as

ti
ng

 g
lu

co
se

T
ri

gl
yc

er
id

es
H

D
L

SB
P

D
B

P

   
 S

B
P 

(m
m

 H
g)

.3
47

*
.3

92
*

.1
80

†
.1

03
.0

97
−

.2
95

*
1

   
 D

B
P 

(m
m

 H
g)

.1
90

†
.2

19
*

.0
39

.1
31

−
.0

73
.0

07
.4

97
*

1

* C
or

re
la

tio
n 

is
 s

ig
ni

fi
ca

nt
 a

t t
he

 0
.0

1 
le

ve
l (

2-
ta

ile
d)

.

† C
or

re
la

tio
n 

is
 s

ig
ni

fi
ca

nt
 a

t t
he

 0
.0

5 
le

ve
l (

2-
ta

ile
d)

.

J Pediatr. Author manuscript; available in PMC 2013 September 05.


