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Abstract

Objective—To examine the prevalence of metabolic syndrome (MetS) in youth-onset type 2
diabetes in the Treatment Options for Type 2 Diabetes in Adolescents and Youth (TODAY) study.

Methods—Prevalence of MetS (ATP 111 definition) was compared at baseline (n=679), 6
(n=625) and 24 months (n=545) using chi-square tests. Laboratory data were examined between
MetS classifications at each time point using ANOVA.

Results—Baseline prevalence of MetS was 75.8% and did not differ by treatment group or
change over time. MetS was more common in females (83.1%) than males (62.3%; p<0.0001) at
baseline; this difference persisted over 24 months. Prevalence of MetS was similar between ethnic
groups at baseline, but greater in Hispanics (82.7%) vs non-Hispanic Whites (67.5%; p=0.0017)
and non-Hispanic Blacks (72.7%;p=0.0164) at 24 months. Although MetS was common in
participants with Alc <7.0% (74.4% at baseline; no significant change over 24 months), it was
more common in those who did not maintain glycemic control at 6 months (80.3%; p=0.0081).
Elevated c-reactive protein, ALT, IL6 and PAI-1 levels were more frequent with MetS.

Conclusions—Persistent high prevalence of MetS in youth-onset diabetes, even with excellent
glycemic control, is of concern given the associated increased cardiovascular risk.
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Introduction

With increasing abdominal obesity, the prevalence of the metabolic syndrome (MetS) has
reached alarming levels in youth. In 2008, the prevalence of MetS in eighth grade students
was 9.5% (1). It is estimated that 19-35% of youth with obesity have MetS compared with
<2% of those with normal BMI (2). In youth with type 2 diabetes in the SEARCH for
diabetes in youth study, the prevalence of MetS was 92% (3). This is similar to the
prevalence of MetS in adults with type 2 diabetes (94%) in the LOOK Ahead study (4-5).
The course of MetS over time in youth-onset type 2 diabetes has not been well-studied.

Since the cluster of risk factors that define MetS is associated with developing vascular
disease in adulthood, a better understanding of MetS in the growing population of
adolescents with type 2 diabetes is important. This can help direct development of new
prevention and treatment strategies to reduce cardiovascular risk. Although lifestyle
intervention did not reduce cardiovascular events in adults (4-5), it is possible that a longer
period of time may be needed to observe an effect. Intervening in childhood may be of
benefit (6).

The Treatment Options for Type 2 Diabetes in Adolescents and Youth (TODAY) study is
the first large intervention study in youth-onset type 2 diabetes. This multicenter multiethnic
trial randomized youth (n=699, ages 10-17 years) with recent onset of diabetes to receive
metformin, metformin + intensive lifestyle intervention or metformin + rosiglitazone (7-9).
The intensive lifestyle approach did not result in superior glycemic control or weight loss
compared to metformin alone (8). Hypertension and dyslipidemia were common (10-11).
The diagnosis and treatment of co-morbidities was previously described (10-11). In this
report we describe the overall prevalence of MetS at baseline and over time, and examine
effects of treatment approach, sex, race/ethnicity and glycemic control on MetS.

Methods and Procedures

The TODAY study design has been previously described (7-9). Presence of MetS was
determined using adult ATP 111 criteria without modification (12) since many youth during
the study became =18 years of age. Since all youth had diabetes, 2 of the following 4 criteria
were needed: abdominal obesity [>102 cm (males); >88 cm (females)], triglycerides >150
mg/dl fasting or lipid-lowering drug treatment, low HDL-cholesterol [<40 mg/dl (males);
<50 mg/dl (females)] and blood pressure 2130/85 mm Hg or anti-hypertensive drug
treatment.

Prevalence of MetS was determined at baseline, 6 and 24 months overall, and by treatment,
sex, race/ethnicity, hemoglobin Alc (Alc) and primary outcome status by frequency and
percent. Comparisons were performed using chi-square tests. Pairwise comparisons were
conducted when the overall test for >2 categories was statistically significant. Frequencies
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and percents were calculated for each of the four criteria used in determining MetS status in
the youth classified as having MetS at each time point. Mean Alc, liver function and
inflammatory markers were compared between the groups with and without MetS at
baseline, 6 and 24 months using ANOVA methods. Analyses were performed using SAS
version 9.2 (SAS Institute, Cary, NC).

MetS was common (75.8% of participants) and persistent, with no overall change in
prevalence or incidence over 24 months (p=0.8902; Table 1). The prevalence of MetS and
its components (except for waist circumference at baseline) did not differ significantly
between treatment groups at baseline, 6 months and 24 months. MetS was more common in
females than males and this difference continued over 24 months. The factors primarily
responsible for this difference were the increased prevalence of abdominal obesity and low
HDL-cholesterol concentration in females (Table 2). The prevalence of MetS did not differ
by race or ethnicity at baseline or 6 months, but at 24 months was highest in Hispanics
(82.7%), lowest in non-Hispanic Whites (67.5%) and intermediate in non-Hispanic Blacks
(72.7%); no statistical difference was found between non-Hispanic Blacks and non-Hispanic
Whites. As previously described in the TODAY study and in a study of MetS in youth with
and without diabetes, non-Hispanic Blacks had lower triglyceride levels (11,13). Hispanic
participants had the greatest prevalence of low HDL-cholesterol levels (Table 2).

From baseline to 6 months, 39 participants developed MetS, with changes in obesity,
triglycerides and HDL-cholesterol contributing similarly (the onset of elevated blood
pressure occurred in only 4 subjects). For those who developed MetS from 6 to 24 months
(n=41), all 4 risk factors contributed equally. For the 33 and 34 participants who had
resolution of MetS from baseline to 6 months and 6 to 24 months respectively, changes in
HDL-cholesterol followed by reduction in abdominal obesity were the major contributors,
with little or no change in those developing elevated blood pressure and triglycerides.

The prevalence of MetS is high in these youth with type 2 diabetes regardless of glycemic
status (Table 1). MetS was common (74.6%) in youth with type 2 diabetes in excellent
glycemic control (Alc <6.0%) at baseline, with no significant change over 24 months
(72.1% at 6 months; 70.7% at 24 months, p=0.6403). However, for youth who reached
primary outcome (persistent Alc >8%) by the end of the study, MetS was more common at
6 months (80.3%; Table 1) and these youth had approximately 1.5 times the prevalence of
elevated triglyceride and elevated blood pressure levels (Table 2). At 24 months, the
prevalence of MetS was still high (70.7%) for those with Alc <6.0%, but even higher
(83.5%) for youth with Alc 6.0-7.9% (p=0.0174). At baseline, 6 months and 24 months,
mean Alc was not different in those with and without MetS, but those with MetS at each
time point had higher levels of high sensitivity C-reactive protein (hsCRP), alanine
aminotransferase (ALT), interleukin-6 (IL-6) and plasminogen activator inhibitor-1 (PAI-1),
the clinical meaning of which is unknown (Table 3).
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Discussion

MetS is common in youth in the TODAY study with type 2 diabetes, and remains highly
prevalent over time regardless of glycemic status. For adults who were overweight or obese
with type 2 diabetes in the LOOK Ahead study, the prevalence of Met S was higher than in
the TODAY youth (overall 94.0%, male 92.9%, female 94.8%) (5). In youth with type 2
diabetes in the SEARCH for diabetes in youth study (3), which examined subjects at one
point in time, and used age-adjusted ATP IlI criteria, there was a higher prevalence of MetS
compared to participants in the TODAY study. TODAY used the unmodified ATP |11
criteria since many youth during the study became =18 years of age. Examination of both
individual and combinations of cardiovascular risk factors (as described for the MetS
regardless of definition used) is important to further our understanding of likelihood of
developing cardiovascular disease in the future. Whether type 2 diabetes itself confers
greater cardiovascular risk than MetS is unclear. This report is unique in that MetS was
examined over time in youth-onset type 2 diabetes.

MetS was more common in females and Hispanics at 24 months. MetS was also seen with
increased prevalence in Hispanics in the SEARCH for diabetes in youth study (MetS in 35%
Hispanic, 32% African American, 16% non-Hispanic Whites) and in females (23%)
compared to males (19%), but only <8% of their study population were youth with type 2
diabetes (3). MetS in childhood has been shown to be associated with elevated levels of the
inflammatory markers hsCRP and PAI-1 (14-16), findings confirmed in the TODAY
population. The TODAY study excluded youth with any hepatic transaminase concentration
>2.5 times the upper limit of normal, but transaminase levels were higher in participants
with MetS compared to those without MetS. Elevated alanine aminotransferase, associated
with pediatric nonalcoholic fatty liver disease has been reported in other studies of pediatric
MetS (17-19). In TODAY, hypertension was common after 3.9 years (33.8%), as was
dyslipidemia (23.3% had elevated triglyceride levels and 10.7% had LDL-cholesterol >130
mg/dl or using lipid-lowering drugs at 3 years) (10-11). These are major contributors to
MetS. Poor glycemic control is known to be associated with higher triglyceride
concentrations.

The prevalence of MetS did not change in the youth in the TODAY study with an intensive
lifestyle intervention. Whether greater duration or intensity of physical activity and/or better
weight loss can reduce this high prevalence of MetS will require further study. The complex
clustering of cardiometabolic risk factors in youth with obesity and type 2 diabetes is
difficult to mitigate. For adults in the LOOK Ahead study, disappointingly, there has been
no reduction in cardiovascular events with intensive lifestyle to date (5).

These results have important and disturbing implications. There is evidence that the
presence of MetS predicts cardiovascular disease later in life, and that resolution of MetS
before adulthood may be able to significantly reduce cardiometabolic risk (6, 20). It is
unfortunate that resolution of MetS in youth with type 2 diabetes is so difficult. Better
approaches for the prevention and management of co-morbidities in youth need to be
investigated in efforts to improve morbidity and mortality in adulthood. Clearly the

Obesity (Silver Spring). Author manuscript; available in PMC 2016 July 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Weinstock et al. Page 5

prevention of the cardiovascular risk factors that define MetS should be a major public
health focus, and new approaches for treating these risk factors should be explored.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgements

RSW researched data and wrote manuscript, KLD performed data analysis and interpretation, helped write, edited
and approved manuscript, and SC, NIL, SVM and PSZ helped research data, edited and approved the manuscript.

Conflicts of Interest

RSW: Trials sponsored by Medtronic, Sanofi, NovoNordisk, Intarcia and Eli Lilly; PSZ: Consulting Daichii-
Sankyo, Takeda Pharmaceuticals, Janssen Pharmaceuticals, BristolMyer Squibb, AstraZeneca;.

Funding: NIDDK/NIH grant numbers U01-DK61212, U01-DK61230, U01-DK61239, U01-DK61242, and U01-
DK61254. The full listing of TODAY study group members is available in the online appendix.

References

1. Studies to Treat or Prevent Pediatric Type 2 Diabetes (STOPP-T2D) Prevention Study Group.
Prevalence of the metabolic syndrome among a racially/ethnically diverse group of U.S. eighth-
grade adolescents and associations with fasting insulin and homeostasis model assessment of insulin
resistance levels. Diabetes Care. 2008; 31:2020-2025. [PubMed: 18591405]

2. Laurson KR, Welk GJ, Eisenmann JC. Diagnostic performance of BMI percentiles to identify
adolescents with metabolic syndrome. Pediatrics. 2014; 133(2):e330-e384. [PubMed: 24470650]

3. Rodriguez BL, Fujimoto WY, Mayer-Davis EJ, Imperatore G, Williams DE, Bell RA, Wadwa RP,
Palla SL, Liu LL, Kershnar A, Daniels SR, Linder B. Prevalence of cardiovascular disease risk
factors in U.S. children and adolescents with diabetes: the SEARCH for diabetes in youth study.
Diabetes Care. 2006; 29(8):1891-1896. [PubMed: 16873798]

4. Ribisl PM, Lang W, Jaramillo SA, Jakicic JM, Stewart KJ, Bahnson J, Bright R, Curtis JF, Crow
RS, Soberman JE. Look AHEAD Research Group. Exercise capacity and cardiovascular/metabolic
characteristics of overweight and obese individuals with type 2 diabetes: the Look AHEAD clinical
trial. Diabetes Care. 2007; 30(10):2679-2684. [PubMed: 17644623]

5. Wing RR, Bolin P, Brancati FL, Bray GA, Clark JM, Coday M, et al. Look AHEAD Research
Group. Cardiovascular effects of intensive lifestyle intervention in type 2 diabetes. N Engl J Med.
2013; 369(2):145-154. [PubMed: 23796131]

6. Magnussen CG, Koskinen J, Juonala M, Chen W, Srinivasan SR, Sabin MA, et al. A diagnosis of
the metabolic syndrome in youth that resolves by adult life is associated with a normalization of
high carotid intima-media thickness and type 2 diabetes mellitus risk: the Bogalusa heart and
cardiovascular risk in young Finns studies. J Amer College of Cardiology. 2012; 60(17):1631-1639.

7. Zeitler P, Epstein L, Grey M, et al. Treatment options for type 2 diabetes in adolescents and youth: a
study of the comparative efficacy of metformin alone or in combination with rosiglitazone or
lifestyle intervention in adolescents with type 2 diabetes. Pediatr Diabetes. 2007; 8(2):74-87.
[PubMed: 17448130]

8. Zeitler P, Hirst K, Pyle L, et al. A clinical trial to maintain glycemic control in youth with type 2
diabetes. N Engl J Med. 2012; 366(24):2247-2256. [PubMed: 22540912]

9. TODAY Study Group. Design of a family-based lifestyle intervention for youth with type 2
diabetes: the TODAY study. Int J Obes (Lond). 2010; 34:217-226. [PubMed: 19823189]

10. TODAY Study Group. Rapid rise in hypertension and nephropathy in youth with type 2 diabetes:

the TODAY clinical trial. Diabetes Care. 2013; 36:1735-1741. [PubMed: 23704672]

Obesity (Silver Spring). Author manuscript; available in PMC 2016 July 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Weinstock et al.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Page 6

TODAY Study Group. Lipid and inflammatory cardiovascular risk worsens over 3 years in youth
with type 2 diabetes: the TODAY clinical trial. Diabetes Care. 2013; 36:1758-1764. [PubMed:
23704675]

National Cholesterol Education Program (NCEP) Expert Panel on Detetion, Evaluation and
Treatment of High Blood Cholesterol in Adults (Adult Treatment Panel 111). Third Report of the
National Cholesterol Education Program (NCEP) Expert Panel on Detetion, Evaluation and
Treatment of High Blood Cholesterol in Adults (Adult Treatment Panel 111) final report.
Circulation. 2002; 106:3143-3421. [PubMed: 12485966]

Walker SE, Gurka MJ, Oliver MN, Johns DW, DeBoer MD. Racial/ethnic discrepancies in the
metabolic syndrome begin in childhood and persist after adjustment for environmental factors.
Nutr Metab Cardiovascular Dis. 2012; 22:141-148.

DeBoer MD, Gurka MJ, Sumner AE. Diagnosis of the metabolic syndrome is associated with
disproportionately high levels of high-sensitivity C-reactive protein in non-Hispanic black
adolescents: an analysis of NHANES 1999-2008. Diabetes Care. 2011; 34:734-740. [PubMed:
21285387]

Retnakaran R, Zinman B, Connelly PW, Harris SB, Hanley AJ. Nontraditional cardiovascular risk
factors in pediatric metabolic syndrome. J Pediatr. 2006; 148:176-182. [PubMed: 16492425]

Mantovani RM, Rios DR, Moura LC, Oliveira JM, Carvalho FF, Cunha SB, Viana Mde F,
Lamounier JA, Castro JC, Dusse LM, Simoes e Silva AC. Childhood obesity: evidence of an
association between plasminogen activator inhibitor-1 levels and visceral adiposity. J Pediatr
Endocrinol. 2011; 24:361-367.

Patel DA, Srinivasan SR, Chen W, Berenson GS. Serum alanine aminotransferase and its
association with metabolic syndrome in children: the Bogalusa heart study. Metab Syndr Related
Dis. 2011; 9:211-216.

van Vliet M, von Rosenstiel 1A, Schindhelm RK, Brandjes DP, Beijnen JH, Diamant M. The
association of elevated alanine aminotransferase and the metabolic syndrome in an overweight and
obese pediatric population of multi-ethnic origin. European J Pediatr. 2009; 168(5):585-591.
[PubMed: 18696112]

Pacifico L, Nobili V, Anania C, Verdecchia P, Chiesa C. Pediatric nonalcoholic fatty liver disease,
metabolic syndrome and cardiovascular risk. World J Gastroenterol. 2011; 17:3082-3091.
[PubMed: 21912450]

Morrison JA, Friedman LA, Gray-McGuire C. Metabolic syndrome in childhood predicts adult

cardiovascular disease 25 years later: the Princeton Lipid Research Clinics Follow-up Study.
Pediatrics. 2007; 120:340-345. [PubMed: 17671060]

Obesity (Silver Spring). Author manuscript; available in PMC 2016 July 01.



1duosnuepy soyiny 1duosnuepy Joyiny 1duosnuepy Joyiny

1duosnuep Joyiny

Weinstock et al.

Obesity (Silver Spring). Author manuscript; available in PMC 2016 July 01.

Page 7




Page 8

Weinstock et al.

(7270°0=d) SYUOW 2 1e S3N[eA ITV J3UI0 SNSIBA %6°L — %0’9 JO SBNJBA T YlM awodino Arewid ay) ydeas Jou pIp OyM 3S0U} Ul SIBIA JO 8ousfenaid 8y} 104 SI adualapIp JuedIyIubIS Aj[eansiels >_co§

$TGE 0=an[eA-d a1y A d1UedSIH-UON "SA Xae|g dluedsiH-UON ‘ZT00 0=anjeA-d a)lyan d1uedsiH-UON SA dluedsiH ‘y9T0 0=anjeA-d o1uedsiH ‘SA 3oe|g oluedsiH-UoON

Author Manuscript

auljaseq Je awodno Arewrd Buiaey loy Al

#

1550d Ou 0s e1IB)IY ANIgIB18 ue sem poiad ul-uni uoleziwopuel-aid BulNp 940'8>9TV

*¥

uolyesuadwodap d1jogelsw ainde Buimoljos Adesayy unnsur Aresodws) wo.y ueam 03 Aljigeul Jo SYIUOW 9 I8N0 %(0’8 < TV :8W02IN0 Alewiid

(%€'82)
(%562)
(%S°€8)
(%z'v2)
(%2°02)

(%5°29)

(%229)

(%L2L)
488000

(%8'99)

(%8'18)
000>

(%292)

S6T

9€T

98
¥0¢
0€T

LL
181
149

149
€6¢

81Y

(%€'08)
(%9°¢€8)
(%9'89)
(%8'02)
(%tT2L)

(%T'12)

(%z'22)

(%2'52)
86110

(%t'79)

(%5'18)
000>

(%5'62)

LEC

69
8¢¢
€LT

16
06T
€91

Wi
T€€

Ly

(%0°22)
VIN

.
(%t's2)
(%v'v2)
(%9'72)

(%eel)

(%8'92)

(%v92)
9€0L°0

(%€29)

(%T1°€8)
000>

(%8'52)

¥9¢
881

10T
S0¢
(22"

yA4)
89¢

S1S

anfea-d (%) pue N
(S¥S=N) SUILO N ¥Z

anfe-d (%) pue N
(Sz9=N)syuo N 9

anfea-d (%) pue N
(6£9=N) aulfpseq

et jo pus Aq awodino Arewrd payoeay
Jsia paliodaJ 810§3q J0 Te awodno Arewrad payoeay

%6°L — %09 9TV
%L >OTV
%0'9>3TV

et jo pus Aq awoaino Arewrsd Buiyaeal Jou asoyy 104

#STVEIS d1WadA|D
aUYA dluedsiH-UoN
oluedsiH
»oe|g dluedsiH-uoN
Aoiuyz/s0ey
alen
aewa
x93

MIEe)

Author Manuscript

sn1eIS 21WR2A19 pue ‘AlIoIUyIg/eoey ‘Xas Ag (S19IN) SWOIPUAS J1j0gRIBIA JO 82UBJBAdId

T alqel

Author Manuscript

Author Manuscript

Obesity (Silver Spring). Author manuscript; available in PMC 2016 July 01.



Page 9

Weinstock et al.

Author Manuscript

(%£°99) 9. (%g02) 06  (%vo08) TTT
(%2 v€) 6€ (%0°G2) € (%6'€e) e
(%9°5v) rAs) (%6°5€) 9 (%9+2) ve
(%9°v2) G8 (%8°52) 16 (%S 0T
(%5°92) €LT (%892) 68T  (%S08)  SI¢
(%z2€) 8 (%€°02) 05 (%9°21) Ly
(%S°27) 96 (%0°2€) 16 (%g0g) 18
(%5v8) 16T (w12z8) 20z (%918)  8TC
(%8°69) 0zT (weey) T (b9l 2T
(%8°L€) 69 (%z'L2) 65 (%0v2) S
(%T1°ST) 9z (%6°€T) 8¢ (%z'9) 1
(%9°98) 6vT (%1°68) 08T  (%0'88) 86T
(%z°29) 10T (%8°69) 1€ (%L2'69)  §ST
(%9°L¥) 68 (%S°1€) 69  (%0°82) 99
(%6°9¢) 69 (%S'1€) 69  (%Sze) €5
(%t'89) 8eT (%089) 6vT  (%289) 19T
(%€'18) 162 (%8'18) zee (w9'18)  88¢
(%0°7€) 11T (%¢2°6T) 08  (%691) GL
(%zee) 6TT (%8°22) eTT  (%e02) 06
(%5°06) 1443 (%t°06) 19¢  (%T06)  66€
(%) pue N (%) pue N (%) pue N

(S¥S=N) SUILO N 2

(S29=N) syuo N 9

(6£9=N) aulpseg

[0J81s8]0yD-1AH
aInssald poolg
sapLIadA|BLL parens|3
Ausaqo reurwopgy
aUYA dluedsiH-UoN
[0J31s8]0yD-1aH
aInssald poolg
SapLIadA|BLL parens|3
Ausaqo [eurwopay
aluedsiH
[0133s8104D-1aH
aInssald poolg
Sap14a2AIBLIL parens|3
Ausaqo reurwopgy
oe|g dluedsiH-UON
Auouyigeoey
[0131s8104D-1aH
aInssald poolg
Sap11adA|BL L parens|3
Ausaqo reutwopgy
aleiN
1049183]0YyD-1AdH
aInssald poolg
sap14adA|BLIL parens|3
Ausaqo eurwopgy
alewa

Xas

SNJe1S 21WRJA|9 pue AlIdIuyig/aoey ‘xS 10) (S19IN) aWOoIpUAS J1j10geIBIA JO Ssjusuodwo) JO aduajeAdld

¢ ?olgel

Author Manuscript

Author Manuscript

Author Manuscript

Obesity (Silver Spring). Author manuscript; available in PMC 2016 July 01.



Page 10

Weinstock et al.

uolresuadwodap d1jogelsw ainoe Buimoljos Adessy unnsui Aresoduws) wo.y ueam 03 Aljigeul 1o SYIUOW 9 I8N0 %(0’8 < TV :8WO02IN0 Alewiid
*

(%6°€2) ¥81 (%9'92) 92z (%96  9ve [048)$9]0YD-1AH
(%8°T¥) ¥0T (%5°62) 18  (weed) L 21nssaid poo|g
(%z'8¢g) g6 (wzve) 10T (%6'€2) iZk SapLIBok|BLIL perens|3
(%e28) S0¢ (wgs8) eS¢ (wees)  LS¢ Anssqo reurwopqy

,Jet1jo pus Aq awodno Arewrd payoeay

(%092) 06T (%T6.) €5 <N VN 0481531042~ 1AH
(%6°0%) 0L (%evE) €z VN VN 21Nnssaid poolg
(%L°2h) el (%8°Lp) z€ VN L VIN SopLIadA|BLIL parens)a
(%6'82) geT  (%T's8) LS «YN VN Ansaqo eunwopgy

JisiAJe awoaino Arewrid payoeay

(%2'92) 6. (%€'99) LS (%¥'SL) 68 1043)910YD-1AH
(%8°8¢) oy (%vv2) 12 (wLed) 8¢ anssald poolg
(%8'8¢) or (%6'L2) ve  (%€02) ve SopLIadAIBLIL payens|3
(%e°88) 16 (%1°62) 89  (%6'€8) 66 Anseqo [eutwopqy
%6'L — %09 9TV

(%e'12) 96T (wr1)  0gz (%908 98¢ [049183]0YyD-1aH
(%5'0¢€) v8 (%e'81) 65 (%081) 9 ainssaid poo|g
(%T°62) 08 (% v2) 8L  (wLL1) €9 sapL1ao|BLIL parens|3
(%528) lez (wz6,) GG (%L718) 06 Ausago Jeurwopgy
%L >OTY

(%9'69) 821 (wge) LT (wS28)  80C [0J81s810yD-1AaH
(%2'L2) 18 (%29T) or  (%e91) 114 ainssaid poo|d
(%9'92) 6v (%e€a) 95 (w6LT) S sop11aoA|611 L parens|3
(%v°08) 8T (%96, 16T (%0718  ¥0T Ausaqo reurwopgy
%0°9>0TY

1) Jo pua Agq awodlno Arewrid Buiyoeas Jou asoyy 104

snyeIs 91WadA|9

(%) pue N (%) pue N (%) pue N
(SvS=N)SUo Nz (S29=N)SYyuoiN9  (6/9=N)aulfpseq

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Obesity (Silver Spring). Author manuscript; available in PMC 2016 July 01.



Page 11

Weinstock et al.

auljaseq Je awoano Arewid Buiney Joy Aljigissod ou os eliaiLd Ajigibija ue sem porad ul-uni uoneziwopuel-aid Bulnp 940'8>9TV
*x

Author Manuscript Author Manuscript Author Manuscript

Author Manuscript

Obesity (Silver Spring). Author manuscript; available in PMC 2016 July 01.



Page 12

Weinstock et al.

Author Manuscript

(sv'0e) lel2 (Tr'21)  LL€e (95'91)  L¥'ee
#T'TT) 00T (¥821)  0E¥vT (2L11) 2891
1000"> 000> 000>
(s02) 699 (057  ve9 (86'T) 129
(tee) €69 (S02)  &s9 (821)  L29
1€92°0 9SE0 z€2L°0
(er1) 15C (w1 e (L1)  8ee
(261) 9971 (880) zeT (ee'T) 691
1000"> 000> 000>
(tzo) .80 (0z0) ss0 (61°0) 650
(tzo) S50 (tzo) 950 (czo) 090
L95%°0 GT98°0 989¢°0
(rrze) 6882 (eve1)  8LL2 (tgo1)  09v
(rL'91)  g5°€e (62'¥T) 8822 (te'o1) 0822
GETO0 82000 81900
(6e'0v) €T'lE (99'18) 6L€E (82'2e) 66°CE
(9z91) 1802 (e0'81) 08'TC (rs61)  6¥'SC
7000"> 000> 70000
(c90) 6v0 (650) Y0 (tro) o
(2e0) 2o (6v°0) 020 (ze'0) €20
1000"> 10000 1000">
(oe2) 182 (Sr'1)  ev9 (62'0) <09
(sva) 102 (veT)  Sr9 (89°0)  G6'S
€52€°0 82€0°0 785T°0
anpen-d (as) uesn anfea-d (as) ues N anfea-d (as) uesn

(S¥S=N) syuo \ ¢

(S29=N)syuo N 9

(6£9=N)aulfpseq

3WoJpUAS d1j0qeIs I

3WOJPUAS J1j0gRISIN ON
(wy/Bu) T-1vd

aWOJPUAS o1joqeIs I

3WOJpUAS 2110qeIBIAl ON
(71/10wr) auissAdowoH

aWoJpUAS d1j0qeIs I

3WOIPUAS o1[0qeIBIAl ON
(w/Bd) 9-71

aWOIPUAS o1j0qeIs I

3WoJpuAS 2110geIBIAl ON
(1/b3w) v

aWOJpUAS d1j0qeIB I

3WOIPUAS o1]0qeIBIAl ON
(wn) Lsv

aWoIpUAS o1j0qeIB I

3WoJpuAS 21]0qeIBIA ON
(un) 11v

aWO.IPUAS d1j0geIBIN

3WOJpPUAS 2110qeISIAl ON
(p/BUW) dyOsH

3WOJpUAS d1j0qeIs I

3WOJPUAS J1jogRISIN ON

(%) oY

siaxJe|A Alojewiwejul pue uonaun4 JaAi ‘(d9TV) 9TV ulgojbowsH Aq (S191A) 3WOJIPUAS 21j0GRISIA JO doUs[eAdld

€9l|qel

Author Manuscript

Author Manuscript

Author Manuscript

Obesity (Silver Spring). Author manuscript; available in PMC 2016 July 01.



