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Abstract

Objective—To investigate the association between components of the metabolic syndrome (MetS)
measured during childhood/adolescence, and adult MetS.

Study designh—This investigation focused on members of the Muscatine Study Longitudinal Adult
Cohort. Predictor variables were risk factor measurements obtained between 1970 and 1981 when
Cohort members participated in school survey examinations. Risk factor measurements obtained
between 1982 and 2008 when Cohort members participated in follow-up examinations as young and
middle-aged adults were utilized for MetS classification.

Results—33.0% (29.7% of 474 women; 37.0% of 384 men) of Cohort members were classified as
having the MetS. The initial MetS classification occurred at ages ranging from 23 to 52 with a mean
age of 37.2 years (SD = 7.4). Cohort members with the MetS had significantly higher body mass
index (BMI), systolic blood pressure, and triglycerides (TRIG) at the time they participated in the
school survey examinations (p < 0.0001). Estimated probabilities of remaining MetS free at age 35
for those whose school survey BMI and TRIG measurements were both < 50t vs, > 75t percentile
were strikingly different (0.94 vs. 0.42).

Conclusions—BMI is the strongest childhood predictor of adult MetS. Early identification of at-
risk children may reduce the burden of atherosclerotic cardiovascular disease.

The metabolic syndrome (MetS) is a cluster of abnormalities, including central obesity,
increased blood pressure, lipid abnormalities, and impaired glucose tolerance,! all well-
documented risk factors for cardiovascular disease. The individual components of the MetS
occur together more often than expected by chance and the cluster is associated with increased
risk of cardiovascular disease and type 2 diabetes in adults.2 The age-adjusted prevalence of
the MetS in U.S. adults as estimated from the Third National Health and Nutrition Examination
Survey (NHANES |11 1988-1994) was 23.7% for men and women 20 years of age or older;
the prevalence increased with age and was highest in Mexican Americans compared with non-
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Hispanic whites and African Americans.3 The world is currently experiencing a major increase
in the prevalence of the MetS that parallels the global obesity epidemic, and is likely to result
in increased cardiovascular disease (CVD) morbidity and mortality.

Although clinical features of CVD are usually not apparent until the third or fourth decade of
life, the atherosclerotic process begins in childhood.> Components of the metabolic syndrome
cluster in children and adolescents and track into young adulthood.5=° The overall prevalence
of the MetS in NHANES 111 participants 12 to 19 years of age was 4.2% (0.1% of those with
a BMI < 85! percentile, 6.8% of those with a BMI between the 85! and 95™ percentile, and
28.7% of those with BMI>95™ percentile).10 Depending on the definition used, the prevalence
of the MetS in 12 to 19 year old participants of NHANES 99-02 (1999-2002) varied from 2.0
to 9.4% overall, and from 12 to 44% in those who were obese.11 Weiss et al 12 determined that
the prevalence of the MetS increased and each component worsened with the severity of obesity
in children and adolescents, reaching 49.7% in those who were severely obese (Z-score > 2.5).
However, even though clustering of metabolic risk factor components during childhood/
adolescence is well-documented, the physiologic changes that occur during adolescence make
the clinical classification of the MetS unstable.13

Few studies have examined the same individuals during childhood and followed them to
adulthood to evaluate how well pediatric MetS, or components of the MetS, predict adult MetS.
14-17 Mattsson et al'® identified childhood obesity, high triglycerides, high insulin, high CRP,
family history of hypertension and family history of type 2 diabetes as determinants of adult
MetS.

In the present analysis, we utilized longitudinal data from The Muscatine Study to examine
the association between childhood/adolescent risk factor measurements and the MetS in
adulthood and to predict metabolic syndrome-free survival.

In 1970, a population-based study was initiated in Muscatine, lowa to define the distribution
of established adult cardiovascular risk factors in school-aged children. Between 1970 and
1981, 11,377 Muscatine school children in grades K through 12 underwent 26,919
examinations in six biennial cross-sectional school surveys.® The participation rate was
approximately 70% for each survey. Between 1982 and 1991, 2,547 individuals who had been
examined at least once during childhood participated in follow-up examinations targeted to be
near their 23", 28™ and 33" birthdays (Young-Adult Follow-up [YAF] Surveys).”:8:19-22
1,620 young adults participated in one and 927 participated In two YAF examinations. There
was no defined cohort during the initial 20 years of The Muscatine Study. Any student in the
schools at the time a survey was being conducted was eligible to participate, many school
survey participants did not reach 23 years of age during the time frame of the Y AF examinations
so they were never asked to participate, other former school survey participants were beyond
the age of 23 when the YAF examinations began and their first YAF examination was at age
28.

Beginning in 1992 a representative subset of YAF survey participants was recruited (the
Muscatine Study Longitudinal Adult Cohort, N = 865); since their initial Cohort examination,
these individuals have participated in longitudinal computed tomographic and ultrasound
examinations to assess subclinical atherosclerotic disease.?1-2% The 865 members of the
Longitudinal Adult Cohort who participated in 1 to 6 school survey examinations (mean 2.4;
272in 1 [31.4%]; 574 in 2, 3 or 4 [66.4%]; 19 in 5 or 6 [2.2%]), and have participated in 2 to
8 examinations to date since high school (mean 6.1; 172 in 2, 3 or 4 [19.9%]; 214 in5or 6
[24.7%]; 479 in 7 or 8 [55.4%]) are the focus of this analysis. The vast majority of the school
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survey population was non-Hispanic white, as are the majority of the Cohort members (99%).
All of the recruitment and examination procedures used in the schools and for the YAF and
Cohort examinations were approved by the Institutional Review Board of the University of
lowa. Written informed consent was obtained from the participants themselves, or from
parents/guardians of the children who gave informed assent.

Measurements

The relevant measurements available from the school survey examinations consist of height,
weight, resting systolic (SBP) and diastolic (DBP) blood pressure, fasting total cholesterol
(CHOL), and total triglycerides (TRIG). Waist circumference (WC), HDL-cholesterol (HDL-
C) and fasting glucose (FG), three components of most metabolic syndrome (MetS) definitions,
1.2 were not measured during the school survey examinations. The YAF examinations
measured height, weight, resting SBP and DBP, fasting CHOL and HDL-C, and total TRIG
during the first five years. WC was added to the examinations in the second five years; however,
FG was not measured until the Cohort examinations.

School survey and Y AF measurements were made using what were standard approaches at the
time of the examinations.58 All school and Y AF survey measurements were converted to age-
sex-survey year-specific Z-scores. The mean Z-scores of the 865 Cohort members at the time
of their last school survey examination and their last YAF examination are not significantly
different from zero, indicating they represent all Muscatine Study school survey and YAF
participants.

The Cohort examinations were conducted after a 12-hour overnight fast. Relevant to the
analysis reported herein, height, weight, and WC were recorded. Three SBP and DBP
measurements were made after a five-minute seated rest. Fasting HDLC, total TRIG, and FG
were measured using standard approaches.23-25

Classification of the Metabolic Syndrome

The American Heart Association (AHA) revision! of the National Heart Lung and Blood
Institute (NHLBI) National Cholesterol Education Program (NCEP) definition in the Adult
Treatment Panel (ATP) 111 Report? was used to determine the MetS status (MetS+; MetS-) of
Cohort members at the time of each YAF and Cohort examination. If WC was not measured
a criterion of BMI > 30 kg/m? was substituted. FG measurements were only obtained at some
of the Cohort examinations. Two MetS outcome variables were defined for analysis: 1) ever
classified with MetS along with age at first classification for each Cohort member based on all
available YAF and Cohort examination data; and 2) the MetS status at “age 40” which was
determined for a subset (the Age 40 subset) of Cohort members who either had an examination
at 40 + 2 years of age or were classified with MetS based on an examination prior to 40 years
of age.

To create the MetS outcome variables, the entire risk factor measurement profile was examined
for each Cohort member. One such profile is shown in Table I. This female Cohort member
participated in nine examinations between 24 and 49 years of age. She had persistently low
HDL-C. At age 43, she satisfied three of the five MetS criteria, at age 45, her blood pressure
was lower, she had started taking lipid medication and her HDL-C was higher, however at ages
47 and 48 she satisfied four and five criteria, respectively. She was classified as MetS+ with
first classification at 43 years of age for the “ever classified” outcome variable; and as MetS-
for the Age 40 outcome variable.
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Data Analysis

Results

Quantitative variables are described using mean + standard deviation (SD); categorical
variables are described using counts. Age-sex-height-specific blood pressure and age-sex-
specific BMI percentiles for all available school survey measurements were determined based
on the Fourth Task Force Report2 and the 2000 CDC Growth Charts,2’ respectively. The
school survey Z-scores for each Cohort member were used to construct a risk factor Z-score
vs. time graph. The total area under the curve was calculated using the trapezoidal rule, and
divided by the length of time spanned by the evaluations. This produced a mean school survey
Z-score that was weighted by the time between measurements - the “risk factor load.”2® School
survey risk factor loads were calculated for SBP, DBP and BMI based on the percentiles as
well as the Muscatine Study Z-scores. School survey risk factor loads for total cholesterol and
triglycerides were calculated based on Z-scores.

Two sets of school survey measurements were used for analysis: 1) the earliest examination
for each Cohort member; and 2) the risk factor loads. For predictive value analysis and
modeling, school survey measurements for Cohort members were classified based on the
50t, 75t and 90 percentiles of SBP, DBP and BMI; risk factor Z-scores and loads were
classified using standard normal distribution values of 0.00, 0.67, and 1.28, respectively, to
identify the 50t 75! and 90t percentiles. Student's t-test was used to compare school survey
risk factor measures in adults with and without the MetS; p-values were determined using
Satterthwaite's method because of occasional violations of the equal variance hypothesis.

The Kaplan-Meier method was used to estimate the probability of remaining MetS free based
on the age at first classification (for those classified with the MetS) or the age at the most recent
Cohort examination (for those without the MetS). Estimated survival functions were compared
between subsets of the Cohort who were identified based on their school survey risk factor
measurements. Multivariable logistic regression models were fitted for the Age 40 subset to
investigate the association between MetS and childhood risk factor loads and to develop
prediction models. Odds ratios, 95% confidence intervals (CI), and MetS probabilities were
estimated.

All data analyses were conducted using procedures from the Statistical Analysis System (SAS,
version 9.1.3). A p-value < 0.05 was considered to indicate statistical significance.

Prevalence of the Metabolic Syndrome

Seven of the 865 Cohort members who had been diagnosed with type 1 diabetes were excluded
from the analysis. 283 (33.0%) of the remaining 858 Cohort members were classified as having
the metabolic syndrome (MetS+) based on a compilation of all their Muscatine Study follow-
up examinations from age 20 to the most recent. This included 29.7% of the 474 women, and
37.0% of the 384 men. The age at the time of the examination that resulted in their initial MetS
classification ranged from 23 to 52 with a mean of 37.2 years (SD = 7.4). Their earliest school
survey examination results are displayed in the left-hand columns of Table Il by MetS
classification. The mean age at the first school survey examination was approximately 12;
however, the Cohort members included in this analysis ranged from 8 to 18 years of age at the
time of their first examination (18.6% age 8 or 9; 21.8% age 10 or 11; 21.8% age 12 or 13;
25.3% age 14 or 15, 12.5% age 16+ years). Their risk factor loads are displayed in the left-
hand columns of the lower portion of Table Il. For both the earliest measurements and the
loads, Cohort members who were classified with the MetS at some point during their Muscatine
Study follow-up examinations had significantly higher BMI, SBP, DBP and TRIG when they
participated in the school survey examinations; their CHOL was not different.
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Age 40 Subset Analysis: 717 Cohort members participated in a follow-up examination at age
40 + 2 years (mean 40.3, SD 0.7, minimum 38.1, maximum 41.9); an additional 18 Cohort
members were classified as MetS+ based on at least one examination before age 40. Five of
the total of 735 had been diagnosed with type 1 diabetes, and those individuals were excluded
from the analysis. Therefore, 730 Cohort members (380 women, 52.1%) were included in the
Age 40 analysis. 194 of the 730 (26.6%), were classified as having the MetS based on a
compilation of all their Muscatine Study follow-up examinations from age 20 up to the closest
examination to age 40 * 2 years; 22.9% of the 380 women, and 30.6% of the 350 men. Their
earliest school survey examination results and risk factor loads are displayed in the right-hand
columns of Table Il by MetS classification. As was seen in the entire cohort, members of the
Age 40 subset with MetS had significantly higher BMI, SBP, DBP and TRIG when they
participated in the school survey examinations.

Sensitivity, Specificity and Predictive Value

Predictive values for a MetS classification by age 40 associated with 75" and 90 percentile
school survey risk factor cutpoints were estimated (Table I1). In general, sensitivity was
between 15 and 40%, PV+ was between 30 and 60%, specificity was between 80 and 95% and
PV- was between 70 and 80%. The highest values were achieved using BMI, followed by
TRIG. There was no consistent sex difference, not much difference using Muscatine Study Z-
scores vs. percentiles based on national standards, and not much difference using risk factor
loads vs. the earliest school survey examination (data not shown).

Probability of Remaining Metabolic Syndrome Free

A survival analysis using the Complete Cohort (N = 858) was conducted to estimate the
probability of remaining MetS free based on school survey BMI, SBP and TRIG loads. The
analysis utilized the “age at first diagnosis of MetS” that was determined for each Cohort
member based on all examinations from age 20 to the present to define the time of an “event.”
Figure 1 displays the Kaplan-Meier estimates for two Cohort groups based on their school
survey BMI load. Those whose BMI load was > 75t percentile (weighted mean Z-score >
0.67) had significantly lower probability (log-rank test p < 0.0001) of remaining MetS free
when compared with those whose BMI load was < 50t percentile (weighted mean Z-score <
0.00). In particular, the estimated probability of remaining MetS free at age 35 was 0.93 in the
< 50t percentile group and 0.61 in the > 75t percentile group. Similar analyses (data not
shown) found that those whose school survey TRIG load was < 50t vs. > 75t percentile had
estimated probabilities of remaining MetS free at age 35 of 0.90 (SE = 0.01) vs. 0.69 (SE =
0.04) (log-rank test p < 0.0001), and those whose school survey SBP load was < 50t vs. >
75t percentile had estimated probabilities of remaining MetS free at age 35 of 0.90 (SE = 0.01)
vs. 0.72 (SE = 0.03) (log-rank test p < 0.0001).

The association between school survey BMI load and SBP load is the strongest, and that
between TRIG load and SBP load is the weakest (BMI and SBP r = 0.36, p < 0.0001; BMI and
TRIG r=0.22, p<0.0001; TRIG and SBP r = 0.07, p < 0.05). Table IV shows the prevalence
of the MetS by school survey risk factor load pattern groups defined using the < 50t and >
75! percentile classification of BMI, TRIG and SBP loads for both the Complete Cohort (N
= 858) and the Age 40 subset (N = 730). Among the risk factor load patterns included in Table
IV, a school survey BMI load > 75t percentile clearly defines a subset of the Cohort that has
a higher prevalence of MetS, especially when one or both of TRIG load and SBP load are >
75 percentile.

Figure 2 displays the Kaplan-Meier estimates for four groups of Cohort members identified
based on a combination of their school survey BMI and TRIG loads: those whose BMI and
TRIG loads were both < 50t percentile; those whose BMI load was < 50t and whose TRIG
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load was > 75t percentile; those whose BMI load was > 75! and whose TRIG load was <
50t percentile; and those whose BMI and TRIG loads were > 75™ percentile. The difference
in the estimated probabilities of remaining MetS free at age 35 for those whose BMI and TRIG
loads were both < 50t vs. both > 75 percentile is quite striking (0.94 vs. 0.42). The difference
in the estimated probabilities of remaining MetS free at age 35 for those whose BMI and SBP
loads were both < 50t vs. both > 75t percentile is a bit lower than with BMI and TRIG (data
not shown), but still substantial (0.94 vs. 0.57). The probability curve for those whose BMI
load was < 50t and whose SBP load was > 75! percentile was not much different from those
whose BMI and SBP loads were both < 50t percentile (their estimated probability of remaining
MetS free at age 35 was 0.88). A similar analysis based on TRIG and SBP groups (data not
shown) found that the probability curves for the middle two groups were nearly identical across
the entire age range, and the estimated probabilities in the two extreme groups (both < 50t vs.
both > 75t) were 0.93 (SE = 0.02) and 0.59 (SE = 0.08), respectively. The proportion of the
TRIG and SBP load < 50t percentile group that also had BMI load < 50™ percentile was 74.0%.
The proportion of the TRIG and SBP load > 75™ percentile group that also had BMI load >
75" percentile was 51.4%.

Prediction of the Metabolic Syndrome at Age 40

Logistic regression analysis models were next fitted using the Age 40 subset to investigate the
association between MetS and childhood risk factor loads and to develop prediction models.
In sex-adjusted univariable models, BMI, TRIG and SBP loads were each significantly
associated with presence of MetS at age 40 (p < 0.0001). The odds ratios associated with a 1
SD increase in BMI load, TRIG load and SBP load were 2.2 (95% CI 1.8, 2.7), 1.6 (95% ClI
1.4, 2.0), and 1.5 (95% CI 1.3, 1.8), respectively.

The best fitting multivariable logistic model included BMI and TRIG loads, both p < 0.0001.
Sex and SBP load were not significant using a p < 0.05 criterion to retain a predictor in the
model. There was no evidence for significant interaction effects (sex x load, load x load) in
any multivariable model, for example, the BMI x TRIG load interaction effect had an
associated p-value > 0.90. Based on the BMI and TRIG load model, the odds ratios associated
with a 1 SD increase were 2.1 (95% CI 1.7, 2.5) and 1.4 (95% CI 1.2, 1.7), respectively. The
Hosmer-Lemeshow goodness-of-fit test for this model had an associated p-value > 0.90, and
the area under the receiver operating characteristic curve (c-statistic) was 0.73. Figure 3
displays the estimated probability of being classified with MetS by 40 + 2 years of age as a
function of school survey BMI and TRIG loads based on the multivariable model. TRIG load
was fixed at three values: the 50t percentile corresponds to a load of 0.00, the 75t percentile
to a load of 0.67, and the 90™ percentile to a load of 1.28. Based on the multivariable model,
individuals whose weighted mean BMI and TRIG loads were both 1 SD below their school-
aged peers (BMI & TRIG loads = -1.0) have an estimated probability of MetS at age 40 of
0.08, and those with BMI & TRIG loads = 1.0 have an estimated probability of MetS at age
40 of 0.53.

Finally, Table V presents estimated odds ratios and 95% confidence intervals that describe the
association between school survey risk factor loads classified as > 75t percentile vs. < 50t
percentile in the age 40 subset. The odds of MetS at age 40 for those whose school survey BMI
& TRIG loads were both > 75t percentile relative to those whose BMI & TRIG loads were <
50t percentile are 19.5 (95% CI 8.8, 43.3).

Discussion

Inthisanalysis of risk factor data accumulated since 1970 for the Muscatine Study Longitudinal
Adult Cohort, we found that those who were classified as having the metabolic syndrome (MetS
+) as adults had significantly higher mean BMI, SBP, DBP and TRIG at the time of their earliest
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school survey examination when compared with those who were never classified as having the
MetS based on their entire Muscatine Study risk factor measurement profile. We also estimated
that the probability of remaining MetS free at age 35 for those whose school survey BMI load
was > 75! percentile was only 0.61 compared with a probability of 0.93 for those whose school
survey BMI load was < 50t percentile.

The availability of longitudinal examinations of Muscatine Study Cohort members is a major
strength of this analysis. Most large cohort studies have not had the luxury of evaluating the
early- and middle-adult risk factor profiles that are available for Muscatine Study Cohort
members to determine MetS status. On the other hand, our use of measurements from multiple
examinations to make that determination may have resulted in higher prevalence estimates. Of
the 717 Cohort members with an examination at age 40 + 2 years, 15 (2.1%) who would have
been classified as MetS+ if only the age 40 examination had been used, were classified as
MetS- based on the entire set of examinations, and 20 (2.8%) who would have been classified
as MetS- if only the age 40 examination had been used, were classified as MetS+ based on the
entire set of examinations. Therefore, the prevalence at age 40 would have been nearly the
same, however, based on our classification criteria, the misclassification rate would have been
4.9%. Another strength of the Muscatine Study Cohort database is the fact that the school
survey examinations were conducted between 1970 and 1981 prior to the more recent dramatic
increase in childhood obesity. Therefore, relative to their peers at the time of the school surveys,
children whose BMI was in the upper quartile weren't all at the very extreme of the BMI
distribution, but represented a range.

There are also limitations. Several of the components of the MetS definition were not obtained
at the time of the school survey examinations, and thus we could not investigate the question
of whether the MetS during childhood/adolescence predicts the MetS during adulthood. At the
time the Muscatine Study Cohort was recruited, members ranged in age from 29 to 43.
Therefore, some participated in a YAF examination between 20 and 30 years of age, but not
again until they were more than 40 years of age. This may have lead to an underestimate of
the age when they might first have been classified as having the MetS. On the other hand, the
entire risk factor profile was used, regardless of the frequency or spacing of the examinations,
so the age of first classification should have been more precise than in many other studies where
classification is usually based on a single examination.

The prevalence of obesity and the MetS in children and adolescents is increasing worldwide.
Must et al?8 provided one of the first perspectives that can be used to project the potential long-
term health effects of the obesity epidemic. In a 55-year follow-up of Harvard Growth Study
participants, it was determined that overweight (BMI > 75t percentile on two occasions) during
adolescence predicted a broad range of health effects that were independent of adult weight,
including morbidity from coronary heart disease and atherosclerosis in both men and women,
and mortality from coronary heart disease in men. More recently, Bjorge et al?? investigated
the mortality experience of 227,000 Norwegian adolescents initially examined between 1963
and 1975 and followed for a mean of 34.9 years. Risk of death from endocrine, nutritional, and
metabolic diseases and from circulatory system diseases was increased in both men and women
whose adolescent BMI was > 75t percentile. On the other hand, Lawlor et al*? investigated
the risk of ischemic heart disease and stroke in three historical cohorts (the Boyd Orr cohort,
the Christ's Hospital cohort and the Glasgow Alumni cohort) and found little evidence that
being overweight or obese in childhood was associated with risk of future cardiovascular
disease.

Chinali et al31+32 evaluated the impact of the MetS on echocardiographically-derived cardiac
phenotypes in non-diabetic American Indian adolescents and found that those with the MetS
had higher covariate-adjusted left ventricular (LV), left atrial (LA) and aortic root diameters,
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LV relative wall thickness, and LV mass. The adolescents also had a higher prevalence of LV
hypertrophy and LA dilation, which have been shown to be independent risk factors for
cardiovascular and cerebrovascular disease, respectively, in adults. The association with the
MetS persisted even after adjustment for single metabolic risk factors including obesity and
blood pressure. This suggests that the MetS has an adverse effect on risk even during
adolescence. Reinehr et al32 investigated the association between MetS and carotid artery
intimal-medial thickness (IMT) in a sample of overweight Caucasian children and adolescents.
Four different definitions of the MetS were considered, two of which showed weak associations
with IMT. Impaired glucose tolerance showed the strongest association; the combination of
high waist circumference, hypertension, elevated fasting glucose, which was identified as the
best subset of MetS components, was inferior to impaired glucose tolerance.

Wildman et al3 recently assessed the prevalence and correlates of body mass index group
status (normal weight, overweight and obese) and cardiometabolic group status (metabolically
healthy, metabolically abnormal) among the adult participants of the cross-sectional NHANES
1999-2004. The components of the cardiometabolic classification included blood pressure,
triglycerides, HDL cholesterol, fasting glucose, insulin resistance, and hsCRP. They found that
23.5% of normal-weight adults were metabolically abnormal, whereas 51.3% of overweight
adults and 31.7% of obese adults were metabolically healthy. In our analysis of the Muscatine
Study Cohort we found that 7% of those whose school survey weighted mean BMI load was
< 50t percentile were estimated to develop the MetS by the age of 35 years, and 39% of those
whose school survey weighted mean BMI load was > 75™ percentile were estimated to be MetS
free at 35 years of age. These results suggest the importance of assessing risk factors such as
blood pressure and lipids, in addition to body size, during childhood and adolescence.

The etiology of the MetS is not known but it likely includes genetic, metabolic, and
environmental factors. As suggested in a recent editorial3® we must identify approaches that
will allow children to maintain a low-cardiovascular risk status if we are to prevent or delay
cardiovascular disease when they become adults.
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CHOL, Cholesterol

TRIG, Triglycerides

HDL, High-density lipoprotein
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FG, Fasting glucose

WC, Waist circumference

YAF, Young-adult follow-up

NCEP, National Cholesterol Education Program
NHANES, National Health and Nutrition Examination Survey
MetS, Metabolic syndrome

SD, Standard deviation
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SE, Standard error of the estimate

OR, Odds ratio

Cl, Confidence interval

ROC, Receiver operating characteristic

PMSWG, Pediatric Metabolic Syndrome Working Group
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Kaplan-Meier plot showing the estimated probability of remaining MetS free for Muscatine
Study Longitudinal Adult Cohort members whose body mass index (BMI) load based on school
survey examinations was < 50t percentile vs. > 75™ percentile. The table displays probability
and associated standard error estimates for the two BMI groups at 35 and 45 years of age. Based
on the log-rank test there is a significant difference between the curves (p < 0.0001).
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Kaplan-Meier plot showing the estimated probability of remaining MetS free for four groups
of Muscatine Study Longitudinal Adult Cohort members: those whose BMI & triglyceride
(TRIG) loads were both < 50™ percentile; those whose BMI load was < 501" & whose TRIG
load was > 75t percentile; those whose BMI load was > 75" & whose TRIG load was <
50t percentile; and those whose BMI & TRIG loads were > 75t percentile. The table displays
probability and associated standard error estimates for the four groups at 35 years of age. Based
on the log-rank test there is a significant difference among the curves (p < 0.0001).
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Estimated probability of being classified with MetS in the Age 40 subset as a function of school
survey BMI and TRIG loads. The 50™ percentile of TRIG load corresponds to a load of 0.00,
and the 75™ percentile to a load of 0.67, and the 90™ percentile to a load of 1.28.
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