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Abstract

Purpose: The prevalence of prediabetes or diabetes was examined by race/ethnicity, weight and health behaviors among children with obesity to identify metabolic disparities and modifiable behaviors prior to adulthood.


Methods: Data were examined from 2296 children with obesity aged 10-17 years who were identified at well-child visits in 2012-2013, completed a questionnaire pertaining to dietary and lifestyle behaviors (including juice or sugar-sweetened beverage intake and exercise frequency) and had fasting glucose or hemoglobin A1C measured within 1 year of their visit. Obesity was classified as moderate or severe and glycemic status was examined using standard laboratory criteria for prediabetes and diabetes.

Results: Of 2296 children (mean age 13 years, 21% non-Hispanic white), the prevalence of prediabetes or diabetes was 33.1% overall, 9.6% among 2049 children by fasting glucose alone, and 43.2% among 1548 by hemoglobin A1C alone. The prevalence of prediabetes or diabetes varied substantially by race/ethnicity and increased with severity of obesity, but did not differ by exercise level or consumption of sugar sweetened beverage or juice.

Conclusion: One in three children with obesity had prediabetes or diabetes based on laboratory findings. The prevalence of prediabetes or diabetes increased with obesity severity and varied by race/ethnicity. Future studies should examine racial/ethnic differences in glycemic status, including variation by fasting glucose and hemoglobin A1C among these high risk children.
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Introduction

Approximately 20.6% of U.S. adolescents aged 12-19 years are obese, an increase of nearly2-fold within the past 20 years [1]. The prevalence of prediabetes and diabetes has also increased among U.S. adolescents, based on fasting glucose levels [2] and/or hemoglobin A1C [3]. These conditions elevate the risk of cardiovascular disease in adulthood, although data from diverse pediatric populations receiving health care remain limited. In this study, we examined the prevalence of prediabetes and diabetes and associated health behaviors among northern California children with obesity to characterize their metabolic risk and identify modifiable behaviors prior to adulthood.



Methods





The source cohort included 4856 children aged 10-17 years with body mass index>95th percentile identified at well- child visits from 2012-2013 for Kaiser Permanente Northern California's Get Healthy Action Plan, a pediatric clinic-based weight program that assessed all children with elevated BMI at participating pediatric clinics [4]. Parents or teens were asked to complete a questionnaire about dietary and lifestyle behaviors, including juice or sugar-sweetened beverage (SSB) intake and exercise frequency. The study was approved by the Kaiser Permanente Northern California Institutional Review Board and the requirement for informed consent was waived due to the nature of the study. For these analyses, we examined data from the 2296 children with fasting glucose and/or HbAlC measured within 1 year of their visit. A fasting glucose of 100-125mg/dL or HbAlc of 5.7-6.4% defined prediabetes and higher values were considered diabetes range. Moderate and severe obesity were defined by a body mass index 100-119% and ≥120% of the 95th percentile, respectively. Subgroups were compared using the chi-square test, with a p-value criterion of <0.05 for statistical significance (SAS 9.4, Cary NC).


Results

Among 2296 children (mean age 13.1±2.2 years), 69.6% were age 10-14 years old. The cohort was extremely diverse, with 21.4% non-Hispanic white, 11.8% black, 46.1% Hispanic, 13.5% Asian/Pacific Islander and 7.2% other/unknown race. There were 761 (33.1%) individuals who met laboratory criteria for prediabetes (N=731, 31.8%) or diabetes (N=30, 1.3%), with a prevalence of9.6% among 2049 children by fasting glucose alone and 43.2% among 1548 children by HbA1C alone (with measurements). Notably, among the 1301 children with both tests obtained anytime within 1 year of the visit, 12.0% and 43.7% had prediabetes or diabetes by fasting glucose and HbA1C, respectively, with a prevalence of 46.2% by either test criteria.

Using data from fasting glucose, HbA1C or both to classify glycemic status, the prevalence of prediabetes or diabetes varied by race/ethnicity and was highest for black (47.6%) and Asian (39.7%) children followed by Hispanic (33.3%) and white children (21.8%, p<0.05). Prediabetes or diabetes prevalence was also was higher for moderate (28.3%) versus severe obesity (38.8% p<0.001; Table 1). Black (adjusted odds ratio, OR 3.1, 95% confidence interval CI 2.2-4.2), Asian (OR 2.5, 95% CI 1.8-3.4) and Hispanic (OR 1.8, 95% CI 1.4-2.3) children had a higher odds of prediabetes or diabetes than white children after accounting for age, sex and body mass index. Exercise and sugar sweetened beverage or juice intake did not differ significantly by prediabetes or diabetes status (T-able), with notably high proportions of children with (60.5%) and without (57.6%) prediabetes or diabetes consuming at least 2 sugar sweetened beverage/juice drinks per day. 




Table 1:          Demographics, weight and behavioral characteristics among children with obesity aged 10-17 years, stratified by prediabetes/diabetes status.
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*Row percentage among N=2296 with either fasting glucose (N=2049) or Hemoglobin A1c (N=1548) values.

**Among 2264 and 2235 respondents reporting sugar sweetened beverage (SSB)/juice intake and exercise level (for at least 60 minutes, excluding school physical education), respectively


Discussion




In a diverse population of children aged 10-17 years with obesity, 1 in 3 met criteria for prediabetes or diabetes, with only 1.3% in the diabetes range. The prevalence of prediabetes or diabetes also increased with obesity severity but did not differ by certain health behaviors. Our prediabetes estimate of 31.8% is higher than that reported for U.S. adolescents [5], as expected for an ethnically-diverse pediatric obesity cohort, but our observed prevalence based on fasting glucose compared to HbA1C criteria differs from national estimates [2]. Tester et al. [6] similarly reported a higher prediabetes prevalence using HbA1C (31.6%) compared to fasting glucose level (7.8%) in 1356 northern California children with obesity aged 2-19 years (36.0% and9.4% for adolescents, respectively). Whether differences in laboratory procedures or assays, selection for obesity, and ethnic or pediatric variation in the predictive value of HbA1C and fasting glucose thresholds contribute to these findings is unclear [7-9]. In this study, we combined findings from both fasting glucose and HbA1C to classify prediabetes and diabetes. However, future studies should also examine the extent to which race/ethnicity contributes to variation in glycemic status among children with obesity.

In summary, we observed a high prevalence of prediabetes or diabetes among children with obesity. While our data are cross-sectional and focus on a diverse community-based pediatric cohort in the healthcare setting, these findings also provide implications for population management. The much higher prevalence of prediabetes identified by HbA1C in our study and the limited sensitivity and predictive value of HbA1C thresholds and/or correlation with fasting glucose reported in other pediatric studies [7,9,10] underscore the need to determine the optimal screening test criteria for metabolic risk in children with obesity. In the meantime, continued efforts toward behavioral targets for weight reduction and improved glucose homeostasis are paramount to promoting prevention of metabolic disease in adulthood.

Acknowledgement

This study was funded by an internal grant from The Permanente Medical Group Rapid Analysis Program.












References





1.  	Ogden CL, Carroll MD, Lawman HG, Fryar CD, Moran DM, et al. (2016) Trends in Obesity Prevalence Among Children and Adolescents in the United States, 1988-1994 Through 2013-2014. JAMA 315(21): 22922299.

2.  	May AL, Kuklina EV, Yoon PW (2012) Prevalence of cardiovascular disease risk factors among US adolescents, 1999-2008. Pediatrics. 129(6): 1035-1041.

3.  	Bullard KM, Saydah SH, Imperatore G, Cowie CC, Gregg EW, et al. (2013) Secular changes in U.S. Prediabetes prevalence defined by hemoglobin A1c and fasting plasma glucose: National Health and Nutrition Examination Surveys, 1999-2010. Diabetes Care 36(8): 2286-2293.

4.  	Ford MC, Gordon NP, Howell A, Green CE, Greenspan LC, et al. (2016) Obesity Severity, Dietary Behaviors, and Lifestyle Risks Vary by Race/ Ethnicity and Age in a Northern California Cohort of Children with Obesity. J Obes 2016: 4287976.

5.  	Menke A, Casagrande S, Cowie CC (2016) Prevalence of Diabetes in Adolescents Aged 12 to 19 Years in the United States, 2005-2014. JAMA 316(3): 344-345.

6.  	Tester J, Sharma S, Jasik CB, Snyder MM, Deck LT (2013) Gender differences in prediabetes and insulin resistance among 1356 obese children in Northern California. Diabetes Metab Syndr 7(3): 161-165.

7.  	Lee JM, Wu EL, Tarini B, Herman WH, Yoon E (2011) Diagnosis of diabetes using hemoglobin A1c : should recommendations in adults be extrapolated to adolescents?. J Pediatr 158(6): 947-952.

8.  	Vijayakumar P, Nelson RG, Hanson RL, Knowler WC, Sinha M (2016) HbA1c and the Prediction of Type 2 Diabetes in Children and Adults. Diabetes Care 2016: dc161358.

9.  	Nowicka P, Santoro N, Liu H, Lartaud D, Shaw MM, et al. (2011) Utility of hemoglobin A(1c) for diagnosing prediabetes and diabetes in obese children and adolescents. Diabetes Care 34(6): 1306-1311.

10.  	Ehehalt S, Wiegand S, Korner A, Schweizer R, Liesenkotter KP, et al. (2016) Low association between fasting and OGTT stimulated glucose levels with HbA1c in overweight children and adolescents. Pediatric Diabetes. 






Your next submission with Juniper Publishers will reach you the below assets

•Quality Editorial service

•Swift Peer Review

•Reprints availability

•E-prints Service

•Manuscript Podcast for convenient understanding

•Global attainment for your research

•Manuscript accessibility in different formats
( Pdf, E-pub, Full Text, Audio)

•Unceasing customer service

Track the below URL for one-step submission
https://juniperpublishers.com/online-submission.php



OEBPS/Images/tab1.jpg
NoPrediabetes/Diabetes. Prediabetes or Diabetes

1535(83%) 761(331%)

76(67.7%) 3s3(3235)

a660%) 55(5205)

Race/Ethuicity

3es(782%) 10718%)
Black 1 192(52.4%) 125(876%)
Hispanic 1 706(557%) 3s3(5355)

sianPacifc ander 157(50.3%) 123(597%)
[ — 11e(703%) s997%)

‘Weight Category
Moderste sbesity x sss(717%) 3s12835)
Severe obesity sesls12%) +10(58%)

e e

s perd ey e

<25 prder sratesa) e
ez et

e : T Ee) B

s pereet T siatera) pree)






OEBPS/Images/logo.jpg





OEBPS/Images/logo1.jpg
; Current Research in
) Diabetes & Obesity Journal
1S5N: 2476.1435





OEBPS/Misc/page-template.xpgt
 

   
    
		 
    
  
     
		 
		 
    

     
		 
    

     
		 
		 
    

     
		 
    

     
		 
		 
    

     
         
             
             
             
             
             
             
        
    

  

   
     
  





OEBPS/Images/cover.jpg
Prediabetes and Diabetes
among Older Children with
Obesity in a Diverse Northern
California PopulationPrediabetes
Children with Obesity






