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IMPORTANCE—Severe obesity is increasingly common in the adolescent population but, as of
yet, very little information exists regarding cardiovascular disease (CVD) risks in this group.

OBJECTIVE—To assess the baseline prevalence and predictors of CVD risks among severely
obese adolescents undergoing weight-loss surgery.

DESIGN, SETTING, AND PARTICIPANTS—A prospective cohort study was conducted from
February 28, 2007, to December 30, 2011, at the following 5 adolescent weight-loss surgery
centers in the United States: Nationwide Children’s Hospital in Columbus, Ohio; Cincinnati
Children’s Hospital Medical Center in Cincinnati, Ohio; Texas Children’s Hospital in Houston;
University of Pittsburgh Medical Center in Pittsburgh, Pennsylvania; and Children’s Hospital of
Alabama in Birmingham. Consecutive patients aged 19 years or younger were offered enrollment
in a long-term outcome study; the final analysis cohort consisted of 242 participants.

MAIN OUTCOMES AND MEASURES—This report examined the preoperative prevalence of
CVD risk factors (ie, fasting hyperinsulinemia, elevated high-sensitivity C-reactive protein levels,
impaired fasting glucose levels, dyslipidemia, elevated blood pressure, and diabetes mellitus) and
associations between risk factors and body mass index (calculated as weight in kilograms divided
by height in meters squared), age, sex, and race/ethnicity. Preoperative data were collected within
30 days preceding bariatric surgery.

RESULTS—The mean (SD) age was 17 (1.6) years and median body mass index was 50.5.
Cardiovascular disease risk factor prevalence was fasting hyperinsulinemia (74%), elevated high-
sensitivity C-reactive protein levels (75%), dyslipidemia (50%), elevated blood pressure (49%),
impaired fasting glucose levels (26%), and diabetes mellitus (14%). The risk of impaired fasting
glucose levels, elevated blood pressure, and elevated high-sensitivity C-reactive protein levels
increased by 15%, 10%, and 6%, respectively, per 5-unit increase in body mass index (P < .01).
Dyslipidemia (adjusted relative risk = 1.60 [95% CI, 1.26-2.03]; P < .01) and elevated blood
pressure (adjusted relative risk = 1.48 [95% CI, 1.16-1.89]; P < .01) were more likely in
adolescent boys compared with adolescent girls. White individuals were at greater risk of having
elevated triglyceride levels (adjusted relative risk = 1.76 [95% ClI, 1.14-2.72]; P = .01) but were
less likely to have impaired fasting glucose levels (adjusted relative risk = 0.58 [95% CI, 0.38-
0.89]; P =.01).

CONCLUSIONS AND RELEVANCE—Numerous CVD risk factors are apparent in adolescents
undergoing weight-loss surgery. Increasing body mass index and male sex increase the relative
risk of specific CVD risk factors. These data suggest that even among severely obese adolescents,
recognition and treatment of CVD risk factors is important to help limit further progression of
disease.

Childhood obesity has reached epidemic proportions and has established itself as a major
threat to the health and welfare of millions of children and adolescents worldwide. Data
from the United States estimate that approximately 17% of the pediatric and adolescent
populations are considered obese (ie, body mass index [BMI; calculated as weight in
kilograms divided by height in meters squared] = 95th percentile) while corresponding
reports demonstrate that 2% to 7% of affected youth are further categorized having the most
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severe form of obesity (ie, BMI = 120% of the 95th percentile).1™ There is evidence for an
association between the rising prevalence of childhood obesity and a corresponding increase
in numerous obesity-related comorbid illnesses including type 2 diabetes mellitus,
hypertension (HTN), dyslipidemia, nonalcoholic fatty liver disease, and cardiovascular
disease (CVD).56

A strong link between severe obesity and the development of CVD in adults is well
established and previous data highlight the relationship between increasing excess body
weight and declining cardiovascular health in the pediatric population.” However, there is a
relative paucity of data examining the specific CVD risk factors in severely obese
adolescents.28 In addition, it is currently unknown whether a graded increase in the
prevalence of cardiovascular risks continues throughout the full spectrum of adolescent
severe obesity (eg, BMI values, 40-70) or whether such risks plateau at some threshold of
BMI in adolescents. To address these knowledge gaps, we analyzed data collected from a
cohort of 242 severely obese adolescents within 30 days preceding a scheduled weight-loss
surgery (WLS) at 5 adolescent centers in the United States. We hypothesized that even in a
severely obese young cohort, higher BMI levels would be associated with greater likelihood
of having CVD risk factors and that the probability of having specific CVD risk factors
would also be influenced by age, sex, and race/ethnicity.

Study Design and Patients

The study methods for the Teen Longitudinal Assessment of Bariatric Surgery (Teen-
LABS), an ancillary study to the Longitudinal Assessment of Bariatric Surgery (LABS)
Study (NCT00465829), have been previously described in detail.1:® Consecutive severely
obese adolescents (<19 years) scheduled for bariatric surgery were offered enrollment into
the study at 5 Teen-LABS centers between February 28, 2007, and December 30, 2011.
Although there was no attempt to standardize or align clinical care algorithms in this
observational study, clinical decision making, including the indications for adolescent WLS
and routine patient evaluation and management during the preoperative period, generally
followed previously reported adolescent-specific guidelines.1%-12 Severely obese individuals
who were not responsive to previous attempts at nonsurgical weight loss and with multiple
comorbidities, such as diabetes mellitus, HTN, dyslipidemia, and nonalcoholic
steatohepatitis, were considered appropriate to undergo surgical weight loss based on
previously published best-practice guidelines.11 Written informed consent for study
participation was obtained from participants who were between 18 and 19 years. Parental/
caregiver assent was obtained for those adolescents younger than 18 years. The study
protocol, assent/consent forms, and data and safety monitoring plans were approved by
institutional review boards at each of the 5 institutions (Nationwide Children’s Hospital in
Columbus, Ohio; Cincinnati Children’s Hospital Medical Centerin Cincinnati, Ohio; Texas
Children’s Hospital in Houston; University of Pittsburgh Medical Center in Pittsburgh,
Pennsylvania; and Children’s Hospital of Alabama in Birmingham) and an independent data
and safety monitoring board prior to initiation of the study.
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Collection of Data

Data collection methods for this studyl:® were adapted from the LABS-2 Study.®13.14 All
data were collected within 30 days of the planned bariatric operation at an in-person study
visit with trained study personnel. Study staff followed standard definitions to determine the
presence or absence of associated comorbid conditions using participant interviews, physical
examinations, review of medical records, and centralized laboratory testing. The current
study focused on specific clinical and anthropomorphic elements used to define CVD risks
in this cohort at study enrollment.

CVD Risk Factor Definitions

An individual was scored as having dyslipidemia if she or he had abnormally high low-
density lipoprotein (LDL) cholesterol or triglyceride (TG) levels, an abnormally low high-
density lipoprotein (HDL) cholesterol level, or was taking medication(s) for dyslipidemia.
Low-density lipoprotein cholesterol and TG levels were considered abnormally high if either
was 130 mg/dL or more (to convert triglyceride levels to millimoles per liter, multiply by
0.0113 and to convert LDL cholesterol to millimoles per liter, multiply by 0.0259),
consistent with the Expert Panel on Integrated Guidelines for Cardiovascular Health and
Risk Reduction in Children and Adolescents: Summary Report.1> Abnormally low levels of
HDL cholesterol were defined as levels of 30 mg/dL or less (to convert HDL cholesterol to
millimoles per liter, multiply by 0.0259) and represent what is considered a conservative cut
point that encompasses approximately 5% of children in a prior population-based study.16
An abnormal TG:HDL cholesterol level ratio was defined as 3.0 or higher for nonblack
individuals and 2.5 or higher for black individuals.1” Elevated blood pressure was defined as
systolic blood pressure or diastolic blood pressure in the 95th percentile or higher for
age/sex/height for patients younger than 18 years or a systolic blood pressure of 140 mm Hg
or higher or diastolic blood pressure of 90 mm Hg or higher for those aged 18 years or older.
Blood pressure measurements were obtained in identical manner at all clinical research
facilities using a Welch Allyn Spot Vital Signs monitor (4200B). Blood pressure readings
comprised the average systolic and diastolic measurement (minimum of 2 separate
measurements). Additional methodological details are available in an online supplement
from our published description of the Teen-LABS Study cohort.! Irrespective of age,
participants were considered to have an elevated blood pressure if taking antihypertensive
medication(s). Prehypertension (pre-HTN) was defined as a systolic or diastolic blood
pressure in the 90th percentile or higher and less than the 95th percentile for age/sex/height
or a systolic blood pressure greater than or equal to 120 mm Hg but less than 140 mm Hg or
diastolic blood pressure greater than or equal to 80 mm Hg but less than 90 mm Hg for
patients younger than 18 years. Prehypertension was defined for individuals aged 18 years
or older as a systolic blood pressure of 120 mm Hg or higher but less than 140 mm Hg or a
diastolic blood pressure of 80 mm Hg or higher but less than 90 mm Hg. Impaired fasting
glucose (IFG) was defined as a serum fasting glucose level of 100 mg/dL or more (to
convert to millimoles per liter, multiply by 0.0555). Diabetes mellitus was considered
present if previously diagnosed by a medical professional, taking medications for the
treatment of diabetes mellitus (unless taking metformin with a concomitant diagnosis of
polycystic ovary syndrome), a serum hemoglobin A;¢ level of 6.5% or higher (to convert to
proportion of total hemoglobin, multiply by 0.01), fasting serum glucose level of 126 mg/dL
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or more, or 2-hour glucose value on an oral glucose tolerance test of 200 mg/dL or more
within 2 weeks prior to study enrollment.18 Fasting insulin, serum hemoglobin A, and
high-sensitivity C-reactive protein (hs-CRP) levels were considered abnormal if greater than
17 ulU/mL (to convert insulin to picomoles per liter, multiply by 6.945), 6.5% or higher,
and 0.3 mg/dL or more (to convert CRP to nanomoles per liter, multiply by 9.524),
respectively. All laboratory values reported were measured centrally at the Northwest Lipid
Metabolism and Diabetes Research Laboratory in Seattle, Washington. For some analyses, a
composite score (CVD risk factor [RF] total) was also created, which took into account
multiple CVD risk factors with equal weighting (elevated blood pressure, dyslipidemia,
diabetes mellitus, and abnormal hs-CRP). The homeostasis model assessment insulin
resistance (HOMA-IR) was also calculated for each participant.1920 The HOMA-IR values
were calculated as (glucose [mg/dL] x insulin [mg/dL])/405. Values of HOMA-IR 4 or
higher were considered abnormally elevated because this corresponded to the 85th percentile
for lean adolescents based on our prior unpublished data and correlated with cross-sectional
studies in various populations where HOMA-IR values 4 or higher represented a moderate
degree of insulin resistance.21:22

Statistical Methods

The prevalence of CVD risk factors was assessed using percentages and frequencies. In
addition to analyzing BMI as a continuous variable, the following BMI groups were created
for categorical analysis: group 1 (BMI < 50); group 2 (BMI, 250-<60); and group 3 (BMI =
60). These BMI categories were chosen to ensure that each BMI group had sufficient
participants to optimize subsequent statistical analysis. The relationship between risk factors
and BMI categories was assessed using Fisher exact test and the Cochran-Armitage test for
trend. Analysis for the composite score (CVD RF total), which consisted of 4 primary CVD
risk factors (elevated blood pressure, dyslipidemia, diabetes mellitus, and abnormal hs-
CRP), required extensive computation time and memory; therefore, Monte Carlo estimation
of Fisher exact test and Mantel-Haenszel exact y? test were performed.

Regression analyses were performed while simultaneously accounting for the independent
variables of BMI, age, sex, and race/ethnicity to evaluate the association between the C\VD
risk factors (or the CVD total score) and each of these independent variables. Separate
regression analyses were performed using BMI as either a continuous or categorical
variable. In each regression analysis, age was modeled continuously while sex (boys/girls)
and race/ethnicity (white/nonwhite individuals) were modeled categorically. The relative
risk (RR) was estimated for each of the predictor variables. The analyses used a generalized
estimating equation approach with a Poisson distribution to obtain robust confidence
intervals for the RR estimates.23 No participants were excluded from the previously
described statistical analyses based on the presence of specific comorbid conditions. All
statistical analyses were performed using SAS version 9.4 (SAS Institute).
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Characteristics of the Study Participants

The 242 participants in the Teen-LABS cohort are predominantly female (76%), white
(72%), and non-Hispanic (93%), with a mean age of 17 years (range, 13-19 years). The
median BMI at baseline was 50.5 (range, 34-88). As shown in Table 1, the following CVD
risk factors were commonly observed in this cohort: fasting hyperinsulinemia (74%),
elevated hs-CRP (75%), dyslipidemia (50%), elevated blood pressure (49%), and diabetes
mellitus (14%). Also noted by others, the most common lipid abnormalities contributing to
dyslipidemia in this cohort were elevated triglyceride levels (40%) and depressed HDL
cholesterol levels; 16% for HDL cholesterol levels less than 30 mg/dL, 42% for HDL
cholesterol levels less than 35 mg/dL, and 63% for HDL cholesterol levels less than 40
mg/dL. Although the proportion of participants meeting the definition of abnormally low
HDL levels varied considerably by the cut point used (eg, <30 mg/dL, <35 mg/dL, or <40
mg/dL) as shown earlier, HDL cholesterol levels less than 30 mg/dL (defined as a
conservative cut point in the Methods section) was used to define abnormally low HDL
cholesterol levels in our further analyses. Using this conservative HDL cholesterol cut point,
16% of our study cohort had abnormally low HDL cholesterol level values. Nearly three-
quarters of the cohort (71%) were insulin resistant, as determined by elevated HOMA-IR.
Most participants (61%) had at least 2 of the 4 CVD risk factors used to define CVD RF
total. The percentages of individuals with at least 1, 2, 3, or 4 CVD risk factors were 95%,
61%, 24%, and 5%, respectively. Only 5% of participants had no measured CVD risk
factors.

Predictors of CVD Risk Factors

To test the hypothesis that BMI was related to the presence of specific CVD risk factors in
this cohort, we first examined the relationship between individual CVD risk factors and
discrete categories of BMI. Specifically, we segregated the study cohort into the following 3
BMI groups: group 1 (BMI < 50), group 2 (BMI, 250-<60), and group 3 (BMI = 60). As
shown in Table 1 and in the Figure, the prevalence of IFG differed markedly between those
in the lowest BMI category compared with those in the highest 2 categories (18%, 31%, and
38% for groups 1, 2, and 3, respectively; P < .01). Similar to the observation with IFG, we
also noted an increase in the prevalence of elevated blood pressure between the lowest BMI
category and both of the higher categories (39%, 57%, and 61% for BMI groups 1, 2, and 3,
respectively; P < .01). The prevalence of other CVD risk factors did not appear to
significantly increase or decrease across progressively higher BMI categories.

To further explore this relationship between participant characteristics (BMI, age, sex, and
race/ethnicity) and specific CVD risk factors, regression modeling was used. Relative risk
and 95% CI estimates were obtained for each baseline characteristic (predictor variable).
The predictor variables that approached significance (P < .10) for predicting RR in adjusted
analyses are shown in the far left column of Table 2. For these variables, adjusted RR
(ARR) estimates were obtained for a 5-unit increase in BMI, a 1-year increase in age, boys
compared with girls, and white individuals compared with nonwhite individuals (Table 2).
When BMI was examined as a continuous variable, we confirmed a strong association with
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risk of IFG in these adjusted analyses. While controlling for age, race/ethnicity, and sex, we
also found that for every 5-unit increase in BMI, a 15% increase in the risk of IFG resulted
(P <.01; Table 2). Increasing BMI was also associated with an increased risk of elevated
blood pressure (ARR = 1.10; P <.01) and elevated hs-CRP (ARR = 1.06; P <.01) in this
severely obese cohort.

Adolescent boys were at a markedly higher risk compared with adolescent girls for
abnormal TG level (ARR = 1.55; P =.01), TG:HDL cholesterol levels ratio (ARR = 1.42; P
<.01), and dyslipidemia (ARR = 1.60; P < .01). Boys were also 48% more likely to have
elevated blood pressure when compared with girls (ARR = 1.48; P < .01). White
participants were at greater risk for elevated TG levels (ARR = 1.76; P = .01), abnormal
insulin levels (ARR = 1.28; P = .02), and elevated HOMA-IR (ARR = 1.26; P = .04)
compared with nonwhite individuals. However, the risk for IFG was lower in white
individuals compared with nonwhite individuals (ARR = 0.58; P = .01). Older participants
were at modestly increased risk for elevated hs-CRP levels (ARR = 1.06; P = .01) but were
at lower risk of IFG when compared with younger participants (ARR = 0.88; P = .04).

Discussion

To our knowledge, this was the first study to examine the prevalence and predictors of CVD
risk factors in a large cohort of severely obese teenagers prior to WLS. We found that most
participants demonstrated evidence of insulin resistance and inflammation while
approximately half met criteria for dyslipidemia and elevated blood pressure. Most
participants had evidence of at least 2 CVD risk factors. Despite the fact that all participants
were already severely obese, we were nonetheless able to detect a graded risk for elevated
blood pressure and IFG across categories of BMI in this cohort.

Cardiovascular disease has been identified as the leading cause of death among adults in the
United States as a consequence of several synergistic processes, including the development
of HTN, atherosclerotic disease, and metabolic dysregulation (ie, insulin resistance,
metabolic syndrome, and type 2 diabetes mellitus), which lead to an increased risk of
cardiac ischemic events, heart failure, and stroke.2* Although such overt manifestations of
CVD are rarely present in the pediatric population, associated clinical and biological risk
factors have been identified during childhood and adolescence?® and these CVD risk factors
are known to track into adulthood.28 Taken together, the rising prevalence of severe
childhood obesity coupled with the increased propensity of obese adolescents becoming
obese adults has led to concerns about the cumulative impact of obesity-related CVD in this
population.®

An increasing number of clinical studies, including our study from the Teen-LABS
Consortium, have shown that obese adolescents and, in particular, severely obese teenagers
are at increased risk for numerous obesity-related comorbidities.1:227-2% However, there are
limited data available examining the prevalence and predictors of CVD risk in this severely
affected group undergoing surgery for weight loss. In a prior analysis of severely obese
adolescents (mean age, 17.8 years; mean BMI, 50) with diabetes mellitus undergoing WLS
(n = 11), we showed a high prevalence of elevated blood pressure (46%), pre-HTN (9%),
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and IFG (40%). In addition, dyslipidemia and hyperinsulinemia were quite prevalent in this
cohort.2 Finally, we and others have found that adolescents undergoing WLS had evidence
of a pathologic impact of severe obesity on cardiac structure and physiology (ie, diastolic
dysfunction and elevated cardiac workload).27:30.31

Cardiovascular disease risk data from the National Health and Nutrition Examination Survey
suggest that some CVD risk factors are increased in youth with increasing BMI.24 Youth
with normal BMI (<85th percentile for age) have a relatively low prevalence of pre-HTN
(10%), borderline/high LDL cholesterol levels (=110 mg/dL; 18%), low HDL cholesterol
levels (<35 mg/dL; 3%), and IFG/diabetes mellitus (13%). On the other hand, obese youth
(BMI = 95th percentile) have higher prevalence of pre-HTN (25%), borderline/high LDL
cholesterol levels (32%), low HDL cholesterol levels (<35 mg/dL; 16%), and IFG/diabetes
mellitus (20%). In the Teen-LABS cohort, we found that the prevalence of borderline/high
LDL cholesterol levels and IFG were similar at 27% and 26%, respectively. However, in
contrast to the obese National Health and Nutrition Examination Survey cohort,
considerably more Teen-LABS participants met criteria for elevated blood pressure/pre-
HTN (75%) and abnormally low HDL cholesterol levels (HDL < 35 mg/DL; 42%).

In this analysis, we showed a dose-response relationship between BMI and some CVD risk
factors (eg, elevated blood pressure and IFG) but not others (eg, LDL cholesterol levels).
Large epidemiologic studies of healthy children demonstrated that obese youth have higher
LDL cholesterol and TG and lower HDL cholesterol levels compared with their lean
counterparts.32 It is not surprising that further increases in the prevalence of high LDL
cholesterol levels are not seen in our severely obese adolescents because high LDL
cholesterol levels are more likely to be related to familial hypercholesterolemia, a genetic
disorder less influenced by an obesogenic lifestyle. The fact that BMI in our cohort was not
associated with an increased RR for an elevated TG:HDL cholesterol level ratio may
indicate that the threshold for this effect is seen at a lower BMI because this abnormality is
found in a high proportion of youth with mild obesity and insulin resistance.33 To our
knowledge, our study is the first to demonstrate a continued graded effect of extreme
increases in BMI on blood pressure and impaired glucose metabolism, suggesting that
reversal of severe obesity may be important in preventing future CVD in these patients.

The study had several important limitations. First, the population examined in this study was
likely not to be representative of severely obese adolescents in the general population
because they were a population that was referred because of clinical indications for WLS.
Thus, the comorbidity burden may be greater in this group owing to referral bias. In
addition, the overrepresentation of white female participants and underrepresentation of
Hispanic individuals further limited the generalizability of the study findings. Lastly,
elevated blood pressure recorded at a single time does not represent the definition of HTN,
which generally requires 3 separate abnormal measurements at 2 to 3 separate visits. Despite
these limitations, the strengths of the Teen-LABS Study were the large and multi-
institutional nature of this cohort of severely obese adolescents, the uniformity of the
prospective data collection using standardized methods and data definitions, and the use of a
central laboratory for biochemical analyses.
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Conclusions

In this first large-scale and uniform analysis, severely obese adolescents had a major burden
of cardio metabolic risk factors. Participants with lower BMI had fewer CVD risk factors
while white race/ethnicity and male sex were associated with a greater likelihood of having
specific CVD risks. The clinical assessment and medical care of severely obese adolescents
should focus on the identification of these risks and control or prevention of progression of
them in this vulnerable population.
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Figure. Prevalence of Elevated Blood Pressure and Impaired Fasting Glucose Levels Based on
Body Mass Index (BMI) Range
Body mass index is calculated as weight in kilograms divided by height in meters squared.

A significant increasing linear trend across the 3 BMI groups. Both elevated blood pressure
and the impaired fasting glucose level observed P < .01 when performing this test for trend.
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Predictors of CVD Risk Based on BMI, Age, Sex, and Race/Ethnicity?

Table 2

Variable

Predictor Variable

ARR (95% CI)

Abnormal LDL cholesterol level, >130 mg/dL

Age (1-y increase)

1.32 (0.97-1.78)

Abnormal TG level, >130 mg/dL

Sex (adolescent boys vs girls)

1.55 (1.14-2.11)

Race/ethnicity (white vs nonwhite individual)

1.76 (1.14-2.72)

Abnormal HDL cholesterol level, <30 mg/dL

Age (1-y increase)

0.86 (0.72-1.03)

Abnormal TG:HDL cholesterol level ratio

Sex (adolescent boys vs girls)

1.42 (1.12-1.81)

Race/ethnicity (white vs nonwhite individuals)

1.31 (0.96-1.79)

Dyslipidemia

Sex (adolescent boys vs girls)

1.60 (1.26-2.03)

Elevated blood pressure

BMI (5-unit increase)

1.10 (1.04-1.16)

Sex (adolescent boys vs girls)

1.48 (1.16-1.89)

Prehypertension

Impaired fasting glucose

BMI (5-unit increase)

1.15 (1.05-1.26)

Age (1-y increase)

0.88 (0.78-0.99)

Race/ethnicity (white vs nonwhite individuals)

0.58 (0.38-0.89)

Diabetes mellitus?

Abnormal HOMA-IR

Race/ethnicity (white vs nonwhite individuals)

1.26 (1.01-1.57)

Abnormal insulin

Race/ethnicity (white vs nonwhite individuals)

1.28 (1.04-1.58)

Abnormal HbAlcb

Abnormal hs-CRP

BMI (5-unit increase)

1.06 (1.02-1.10)

Age (1-y increase)

1.06 (1.01-1.12)

Page 15

Abbreviations: ARR, adjusted relative risk; BMI, body mass index (calculated as weight in kilograms divided by height in meters squared); CVD,
cardiovascular disease; HDL, high-density lipoprotein; HbA1¢, hemoglobin A1¢c; HOMA-IR, homeostasis model assessment insulin resistance; hs-

CRP, high-sensitivity C-reactive protein; LDL, low-density lipoprotein; TG, triglyceride.

Sl conversion factors: To convert CRP to nanomoles per liter, multiply by 9.524; glucose to millimoles per liter, multiply by 0.0555; HbA1cto
proportion of total hemoglobin, multiply by 0.01; HDL and LDL cholesterol to millimoles per liter, multiply by 0.0259; insulin to picomoles per

liter, multiply by 6.945; and TG to millimoles per liter, multiply by 0.0113.

aRegression analysis displayed as adjusted relative risk and 95% CI estimates. Results for predictor variables with P values greater than .10 are not
displayed. Adjusted data are shown for individual CVD risk factors using the predictor variables of BMI, age, sex, and race/ethnicity. A P value <.

05 was considered statistically significant.

b . . - .
No predictors were observed for this specific outcome variable.
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