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eTable 1. Comparison of Adolescents Aged 12-17 Years Excluded and Included from CV Health Metrics Score Analysis-NHANES 1988-1994, 1999-2004, 2005-2010
  
	Characteristics 
	N
	Exclude NHANES 1988-94
% (95% CI)
	N
	Included NHANES 1988-1994
% (95% CI)
	P-valuea

	Sex
	
	
	
	
	

	 Male
	408
	49.8 (45.9-53.6)
	747
	53.1 (48.3-57.9)
	

	 Female
	456
	50.2 (46.4-54.1)
	836
	46.9 (42.1-51.7)
	0.230

	
	
	
	
	
	

	Race/ethnicity
	
	
	
	
	

	 Non-Hispanic white
	196
	58.5 (51.5-65.3)
	428
	69.1 (64.2-73.6)
	0.004

	 Non-Hispanic black
	312
	18.3 (14.3-23.1)
	558
	14.7 (12.1-17.8)
	0.090

	 Mexican American
	308
	9.5 (7.1-12.6)
	518
	8.4 (6.4-10.9)
	0.420

	Other
	48
	13.6 (8.9-20.3)
	79
	7.8 (5.1-11.9)
	0.060

	
	
	
	
	
	

	Education attainment of household head
	
	
	
	
	

	 <12 years
	404
	31.8 (27-37)
	621
	22.7 (19.4-26.4)
	0.001

	 12 years
	254
	33.3 (28.3-38.7)
	524
	35.2 (31.1-39.6)
	0.540

	 >12 year
	203
	35.0 (30.5-39.7)
	435
	42.1 (37.2-47.1)
	0.020

	
	
	
	
	
	

	Poverty Income Ratio
	
	
	
	
	

	 <1 (poor)
	300
	25.6 (20.5-31.4)
	530
	20.6 (17.3-24.3)
	

	 ≥1-<2 (near poor)
	208
	25.3 (20.2-31.3)
	415
	24.9 (21.4-28.6)
	

	 ≥2-<3 (middle income)
	140
	23.6 (18.2-29.9)
	263
	24.3 (20-29.1)
	

	 ≥3 (high income)
	118
	25.5 (20.4-31.4)
	252
	30.3 (24.6-36.7)
	0.310

	
	
	
	
	
	

	
	N
	Exclude NHANES 1999-2004
% (95% CI)
	N
	Included NHANES 1999-2004
% (95% CI)
	

	Sex
	
	
	
	
	

	 Male
	409
	50.0 (45-55.1)
	2238
	51.1 (49.2-53)
	

	 Female
	429
	50.0 (44.9-55)
	2166
	48.9 (47-50.8)
	0.710

	
	
	
	
	
	

	Race/ethnicity
	
	
	
	
	

	Non-Hispanic white
	210
	60.0 (53-66.7)
	1121
	61.4 (57.1-65.5)
	

	Non-Hispanic black
	293
	16.1 (12.8-19.9)
	1380
	14.6 (12.1-17.6)
	

	Mexican American
	264
	9.3 (7.1-12.2)
	1555
	11.2 (8.9-14.2)
	

	Other
	71
	14.6 (9.8-21.2)
	348
	12.8 (10.2-15.9)
	0.460

	
	
	
	
	
	

	Education attainment of household head
	
	
	
	
	

	 <12 years
	291
	21.1 (17.8-24.8)
	1660
	22.9 (20.2-25.8)
	

	 12 years
	212
	29.8 (24.2-36.1)
	1022
	26.1 (23.9-28.5)
	

	 >12 year
	298
	49.1 (43.4-54.7)
	1560
	51.0 (47.6-54.4)
	0.610

	
	
	
	
	
	

	Poverty Income Ratio
	
	
	
	
	

	 <1 (poor)
	237
	21.7 (17.5-26.5)
	1277
	20.8 (19.2-22.5)
	

	 ≥1-<2 (near poor)
	187
	22.0 (17.5-27.3)
	1103
	22.8 (20.8-24.8)
	

	 ≥2-<3 (middle income)
	106
	16.3 (12.5-20.9)
	617
	16.4 (14.6-18.2)
	

	 ≥3 (high income)
	201
	40.0 (33.7-46.6)
	1096
	40.1 (37.1-43.2)
	0.970

	
	
	
	
	
	

	
	N
	Exclude NHANES 2005-2010
% (95% CI)
	N
	Included NHANES 2005-2010   
% (95% CI)
	

	Sex
	
	
	
	
	

	 Male
	327
	50.8 (45.1-56.5)
	1497
	51.3 (48.6-53.9)
	

	 Female
	325
	49.2 (43.5-54.9)
	1395
	48.7 (46.1-51.4)
	0.910

	
	
	
	
	
	

	Race/ethnicity
	
	
	
	
	

	Non-Hispanic white
	191
	59.6 (53.5-65.5)
	854
	61.2 (56.9-65.4)
	0.510

	Non-Hispanic black
	223
	17.8 (14.4-21.7)
	777
	13.6 (11.6-15.9)
	0.004

	Mexican American
	159
	9.6 (7.2-12.7)
	869
	12.9 (10.5-15.7)
	0.010

	Other
	79
	13.0 (9.2-18)
	392
	12.3 (9.9-15.1)
	0.740

	
	
	
	
	
	

	Education attainment of household head
	
	
	
	
	

	 <12 years
	188
	19.8 (15.8-24.4)
	881
	19.3 (17-21.9)
	

	 12 years
	147
	24.7 (19.8-30.2)
	614
	21.9 (19.4-24.7)
	

	 >12 year
	274
	55.6 (49.2-61.8)
	1295
	58.8 (55.0-62.5)
	0.340

	
	
	
	
	
	

	Poverty Income Ratio
	
	
	
	
	

	 <1 (poor)
	179
	20.1 (15.7-25.3)
	754
	18.5 (16.1-21.1)
	

	 ≥1-<2 (near poor)
	136
	20.8 (16.7-25.7)
	730
	20.8 (18.7-23.2)
	

	 ≥2-<3 (middle income)
	99
	17.3 (13.4-22.2)
	439
	17.1 (15-19.5)
	

	 ≥3 (high income)
	160
	41.7(34.7-49.2)
	804
	43.6(39.4-47.8)
	0.941


Abbreviations: 95% CI = 95% confidence interval; NHANES = National Health and Nutritional Examination Survey.
a. P-value for testing difference between excluded and included adolescents by selected characteristics based on χ2 tests. If χ2 test was significant for any characteristic, we further conducted pair-wise tests based on t-tests; all tests 2-tailed.



 

eTable 2. Definitions of Ideal, Intermediate and Poor Cardiovascular Health Metrics for Adolescents 

	
	
	Definitions for prevalence and trends analyses or nearest match in NHANES 1988-1994, 1999-2004, and 2005-2010

	Goal/CV Metrics
	AHA definitions of CV health metrics
	NHANES III (1988-1994) 
	NHANES 1999-2004 
	NHANES 2005-2010 

	Smoking status
	
	
	
	

	  Ideal
	Never tried; never smoked whole cigarette
	The questionnaires about smoking status changed substantially across the NHANES surveys. We used the gender- and race/ethnicity-specific cutoff points of cotinine concentrations to classify adolescents as Current smokers vs. Non-current smokers.  For male adolescents, the cutoff points of cotinine concentrations were 8.78, 6.01 and 1.18 for non-Hispanic white, non-Hispanic black and Mexican American, respectively. The corresponding cutoffs for female adolescents were 2.95, 2.81 and 0.66 respectively.
	The questionnaires about smoking status changed substantially across the NHANES surveys. We used the gender- and race/ethnicity-specific cutoff points of cotinine concentrations to classify adolescents as Current smokers vs. Nonsmokers. For male adolescents, the cutoff points of cotinine concentrations were 8.78, 6.01 and 1.18 for non-Hispanic white, non-Hispanic black and Mexican American, respectively. The corresponding cutoffs for female adolescents were 2.95, 2.81 and 0.66 respectively.
	The questionnaires about smoking status changed substantially across the NHANES surveys. We used the gender- and race/ethnicity-specific cutoff points of cotinine concentrations to classify adolescents as Current smokers vs. Nonsmokers. For male adolescents, the cutoff points of cotinine concentrations were 8.78, 6.01 and 1.18 for non-Hispanic white, non-Hispanic black and Mexican American, respectively. The corresponding cutoffs for female adolescents were 2.95, 2.81 and 0.66 respectively.

	  Intermediate
	N/A
	N/A
	N/A
	N/A

	  Poor
	Tried prior 30 days
	Current smoking based on cotinine concentration cutoff points
	Current smoking based on cotinine concentration cutoff points
	Current smoking based on cotinine concentration cutoff points

	Body mass index (BMI)
	
	
	
	

	  Ideal
	  <85th percentile
	  <85th percentile
	  <85th percentile
	  <85th percentile

	  Intermediate
	  85th-95th percentile
	  85th-95th percentile
	  85th-95th percentile
	  85th-95th percentile

	  Poor
	  ≥95th percentile
	  ≥95th percentile
	  ≥95th percentile
	  ≥95th percentile

	Physical activity
	
	
	
	

	  Ideal
	≥60 min of moderate or vigorous activity every day
	Questions used to assess physical activity included frequency.  . For the primary analysis, physical activity was assessed at its most basic level: those reporting no activity (i.e., inactive) vs. those reporting some activity.

For the sensitivity analysis, in NHANES III (1988-1994), adolescents were asked how many times per week they played or exercised enough to make them sweat and breathe hard. We defined those who reported <1 time per week as inactive, ≥1 to ≤6 as intermediate and ≥7 times per week as active. 
	Questions used to assess physical activity intensity, frequency, duration and type during the past 30 days.  To allow for comparisons across cycles, in the primary analysis, physical activity was assessed at its most basic level: those reporting no activity (i.e., inactive) vs. those reporting some activity over the assessed period.

For sensitivity analysis, in NHANES 1999-2004, participants were asked if they did any moderate- or vigorous-intensity activities for at least 10 minutes during the past 30 days.  Vigorous-intensity minutes were multiplied by two and summed with moderate-intensity minutes to produce total physical activity during the past 30 days.  Participants were then categorized as inactive (<40 minutes), intermediate ( ≥40 to <1800 minutes), and ideal (≥1800 minutes).
	Questions used to assess physical activity intensity, frequency, duration and type in a typical week.  For the primary analysis, physical activity was assessed at its most basic level: those reporting no activity (i.e., inactive) vs. those reporting some activity over the assessed period.

For sensitivity analysis, in NHANES 2005-2006, participants were asked if they did any moderate- or vigorous-intensity activities for at least 10 minutes during the last 30 days.  Vigorous-intensity minutes were multiplied by two and summed with moderate-intensity minutes to produce total physical activity during the past 30 days.  Participants were then categorized as inactive (<40 minutes), intermediate ( ≥40 to <1800 minutes), and ideal (≥1800 minutes).

	  Intermediate
	>0 and <60 minutes of moderate or
vigorous activity every day
	N/A (primary analysis) or ≥1 to ≤6 times/week (sensitivity analysis)
	N/A (primary analysis) or reported ≥40 minutes to <1800 minutes during the last30 days
	N/A (primary analysis) or reported ≥40 minutes to <1800 minutes during  the last 30 days (2005-2006)

	  Poor
	None
	No activity or <1 week
	<40 minutes during the past 30 days
	<10 minutes week in the primary analysis and <40 minutes during the past 30 days (secondary analysis)

	Healthy diet score
	
	
	
	

	  Ideal
	4–5 Components 
	The AHA healthy diet score includes the following 5-components: consumption of fruits and vegetables (≥4.5 cups/day), fish (≥2 3.5-oz servings/week), fiber-rich whole grains (≥3 1-oz-equivalent servings/day), sodium (<1500 mg/d), and sugar-sweetened beverages (<36-oz/week). The NHANES Food Frequency Questionnaire, used to estimate the recommended healthy diet score, was not administered in NHANES 2007-2008 and 2009-2010. Therefore, we used the Healthy Eating Index-2010 (HEI-2010) that was designed to assess multiple aspects of diet quality.

≥Top 10% of HEI-2010 (cutoff point=57.0 of possible 100)
	The AHA healthy diet score includes the following 5-components: consumption of fruits and vegetables (≥4.5 cups/day), fish (≥2 3.5-oz servings/week), fiber-rich whole grains (≥3 1-oz-equivalent servings/day), sodium (<1500 mg/d), and sugar-sweetened beverages (<36-oz/week). The NHANES Food Frequency Questionnaire, used to estimate the recommended healthy diet score, was not administered in NHANES 2007-2008 and 2009-2010. Therefore, we used the Healthy Eating Index-2010 (HEI-2010) that was designed to assess multiple aspects of diet quality.

≥Top 10% of HEI-2010 (cutoff point=57.0 of possible 100)
	The AHA healthy diet score includes the following 5-components: consumption of fruits and vegetables (≥4.5 cups/day), fish (≥2 3.5-oz servings/week), fiber-rich whole grains (≥3 1-oz-equivalent servings/day), sodium (<1500 mg/d), and sugar-sweetened beverages (<36-oz/week). The NHANES Food Frequency Questionnaire, used to estimate the recommended healthy diet score, was not administered in NHANES 2007-2008 and 2009-2010. Therefore, we used the Healthy Eating Index-2010 (HEI-2010) that was designed to assess multiple aspects of diet quality.

≥Top 10% of HEI-2010 (cutoff point=57.0 of possible 100)

	  Intermediate
	2–3 Components
	<Top 10% and >50% (<57.0 but >39.3)
	<Top 10% and >50% (<57.0 but <39.3)
	<Top 10% and >50% (<57.0 but >39.3)

	  Poor
	0–1 Components
	≤50% (<39.3)
	≤50% (<39.3)
	≤50% (<39.3)

	Total cholesterol
	
	
	
	

	  Ideal
	<170 mg/dL
	<170 mg/dL
	<170 mg/dL
	<170 mg/dL

	  Intermediate
	170-199 mg/dL
	170-199 mg/dL
	170-199 mg/dL
	170-199 mg/dL

	  Poor
	≥200 mg/dL
	≥200 mg/dL
	≥200 mg/dL
	≥200 mg/dL

	Blood pressure
	
	
	
	

	  Ideal
	<90th Percentile
	<90th Percentile
	<90th Percentile
	<90th Percentile

	  Intermediate
	90th–95th Percentile or SBP ≥120 or DBP ≥80 mm Hg
	90th–95th Percentile or SBP ≥120 or DBP ≥80 mm Hg
	90th–95th Percentile or SBP ≥120 or DBP ≥80 mm Hg
	90th–95th Percentile or SBP ≥120 or DBP ≥80 mm Hg

	  Poor
	>95th percentile
	>95th percentile
	>95th percentile
	>95th percentile

	Fasting plasma glucose
	
	
	
	

	  Ideal
	<100 mg/dL
	Fasting glucose was not available for adolescents in NHANES 1988-1994. We used HbA1c to determine the glucose levels as desirable or undesirable for all participants ≥12 years of age, regardless of fasting status.

HbA1c level of <5.7% and the absence of diabetes as desirable
	Fasting glucose were available for a sub-sample of NHANES 1999-2004 adolescents. We used HbA1c to determine the glucose levels as desirable or undesirable for all participants ≥12 years of age, regardless of fasting status.

HbA1c level of <5.7% and the absence of diabetes as desirable
	Fasting glucose were available for a sub-sample of NHANES 2005-2010 adolescents. We used HbA1c to determine the glucose levels as desirable or undesirable for all participants ≥12 years of age, regardless of fasting status.

HbA1c level of <5.7% and the absence of diabetes as desirable

	  Intermediate
	100–125 mg/dL
	N/A
	N/A
	N/A

	  Poor
	≥126 mg/dL
	HbA1c ≥5.7% as undesirable
	HbA1c ≥5.7% as undesirable
	HbA1c ≥5.7% as undesirable



Abbreviations: CV = cardiovascular; NHANES = National Health and Nutritional Examination Survey; BMI = body mass index.






eTABLE 3. Sensitivity Analysis of Sex- and Race-Standardized Prevalence (95% CI) of CV Health Metrics in Adolescents Aged 12-17 Years with and without Physical Activity, NHANES, 1988-1994, 1999-2004, 2005-2010

	CV Health Metricsa
	N
	NHANES 1988-1994 % (95% CI)
	N
	NHANES 1999-2004 % (95% CI)
	N
	NHANES 2005-2010 % (95% CI)
	P-Value for Trendb

	Smoking statusc 
	
	
	
	
	
	
	

	Non-current smoker
	1877
	82.8 (80.1-85.1)
	4179
	86.1 (84.1-88.0)
	2827
	88.7 (87.2-90.0)
	<0.001

	Current smoker
	351
	17.2 (14.9-19.9)
	600
	13.9 (12.1-15.9)
	355
	11.4 (10.0-12.8)
	<0.001

	
	
	
	
	
	
	
	

	Physical activity,d %
	
	
	
	
	
	
	

	Ideal
	722
	34 (29.7-38.6)
	1872
	39.6 (36.9-42.4)
	657
	44.2 (39.8-48.6)
	0.096

	Intermediate
	1401
	56.3 (51.6-61.0)
	2529
	48.9 (46.3-51.6)
	741
	46.9 (42.2-51.8)
	0.530

	Inactive
	290
	9.6 (8-11.5)
	711
	11.5 (10.4-12.7)
	167
	8.9 (7.3-10.9)
	0.021

	
	
	
	
	
	
	
	

	BMIe 
	
	
	
	
	
	
	

	<85th percentile
	1704
	72.4 (69.0-75.5)
	3314
	67.3 (64.7-69.8)
	2179
	65.6 (63.6-67.6)
	<0.001

	85th-95th percentile
	396
	16.4 (14.2-18.9)
	882
	15.9 (14.2-17.7)
	585
	15.9 (14.6-17.3)
	0.680

	>95th percentile
	347
	11.2 (9.2-13.6)
	1046
	16.8 (15.3-18.6)
	780
	18.5 (16.6-20.5)
	<0.001

	
	
	
	
	
	
	
	

	Healthy Eating Indexf
	
	
	
	
	
	
	

	≥Top 10th percentile (≥57.0)
	225
	8.4 (6.9-10.2)
	454
	10.0 (8.6-11.7)
	370
	11.3 (9.4-13.6)
	0.030

	<Top 10th and >50th percentile (<57.0 but >39.3)
	999
	40.3 (37.4-43.3)
	2033
	38.2 (36.3-40.2)
	1459
	41.5 (38.7-44.4)
	0.748

	≤50th percentile (<39.3)
	1187
	51.3 (47.9-54.7)
	2621
	51.7 (49.1-54.3)
	1607
	47.2 (43.5-50.9)
	0.146

	
	
	
	
	
	
	
	

	Total serum cholesterol (mg/dL) 
	
	
	
	
	
	
	

	<170 mg/dL
	1407
	66.5 (63.2-69.7)
	3148
	65.2 (63.1-67.1)
	2228
	70.9 (68.5-73.1)
	0.061

	170-199 mg/dL
	600
	24.1 (21.1-27.4)
	1193
	25.5 (23.6-27.5)
	732
	22.8 (20.9-24.8)
	0.563

	≥200 mg/dL
	260
	9.4 (7.6-11.6)
	471
	9.4 (8.1-10.8)
	219
	6.4 (5.3-7.7)
	0.030

	
	
	
	
	
	
	
	

	Blood pressure (mmHg)g  
	
	
	
	
	
	
	

	<90th percentile
	1573
	84.9 (82.2-87.2)
	4288
	84.3 (82.7-85.8)
	2888
	85.3 (83.4-87.0)
	0.133

	90th-95th percentile or SBP ≥120 or DBP ≥80 mm Hg
	248
	11.8 (9.9-14.1)
	674
	12.0 (10.8-13.4)
	426
	11.7 (10.4-13.2)
	0.121

	>95th percentile
	62
	3.3 (2.2-5.1)
	191
	3.7 (2.9-4.5)
	106
	3.0 (2.3-3.9)
	0.636

	
	
	
	
	
	
	
	

	HbA1c 
	
	
	
	
	
	
	

	<5.7
	2159
	96.4 (95.1-97.4)
	4721
	97.3 (96.7-97.8)
	2973
	95.2 (94.2-96.0)
	0.214

	≥5.7
	142
	3.6 (2.7-5.0)
	166
	2.7 (2.2-3.3)
	216
	4.8 (4.0-5.8)
	0.214

	
	
	
	
	
	
	
	

	Number of CV health metricsh 
	
	
	
	
	
	
	

	0-2
	73
	3.8 (2.8-5.3)
	231
	4.4 (3.6-5.5)
	61
	3.9 (2.8-5.5)
	0.410

	3
	261
	14.6 (12-17.7)
	653
	13.8 (12.4-15.4)
	195
	12.5 (10.4-14.8)
	0.086

	4
	480
	29.9 (26.3-33.9)
	1335
	30.0 (28.2-31.7)
	375
	27.4 (24.4-30.6)
	0.388

	5
	552
	37.6 (33.6-41.8)
	1446
	32.4 (30.3-34.5)
	448
	34.3 (30.8-38)
	0.436

	6
	145
	12.8 (9.9-16.4)
	657
	17.3 (14.9-19.9)
	231
	19.2 (16.7-22)
	0.005

	7
	15
	1.2 (0.7-2.2)
	73
	2.1 (1.5-2.9)
	25
	2.7 (1.6-4.4)
	0.051

	
	
	
	
	
	
	
	

	6-7
	160
	14 (11.1-17.6)
	730
	19.4 (16.9-22.1)
	256
	21.9 (19.2-24.8)
	0.001

	
	
	
	
	
	
	
	

	Number of CV health metrics,i excluding physical activity 
	
	
	
	
	
	
	

	0-2
	122
	6.4 (5-8.1)
	348
	6.9 (5.8-8.2)
	182
	5.4 (4.4-6.6)
	0.084

	3
	327
	18.7 (15.3-22.5)
	871
	18.6 (17-20.3)
	604
	18.7 (16.5-21.2)
	0.712

	4
	590
	36.0 (32-40.1)
	1631
	36.3 (34.1-38.4)
	1030
	34.3 (31.7-36.9)
	0.519

	5
	539
	35.5 (31.8-39.4)
	1475
	34.2 (31.7-36.7)
	1026
	37.3 (34.4-40.2)
	0.210

	6
	46
	3.5 (2.3-5.4)
	158
	4.1 (3.4-4.9)
	117
	4.3 (3.3-5.6)
	0.367

	
	
	
	
	
	
	
	


Abbreviations: 95% CI = 95% confidence interval; CV = cardiovascular; NHANES = National Health and Nutritional Examination Survey.

a All adolescents with available cardiovascular health metrics were included in trends analyses for each specific metric; therefore, the sample size might vary by the cardiovascular health metrics.  
b P-value for trends across the surveys using logistic regression model adjusted for age, sex and race/ethnicity; all tests 2-tailed.
c We used the gender- and race/ethnicity-specific cutoff points of cotinine concentrations to classify the adolescents as current smokers vs. nonsmokers. 
d We could not obtain the consistent estimate of physical activity across the surveys and could not properly classify the participants to each level of physical activity as defined by AHA because of the significant changes in physical activity questionnaires. For the sensitivity analysis, we focused on the trend from 1999-2004 to 2005-2006, as the questionnaires were consistent across these periods. During 1988-1994, adolescents were asked how many times per week they played or exercised enough to make them sweat and breathe hard. We defined those who reported <1 time per week as inactive, ≥1 to ≤6 as intermediate and ≥7 times per week as active.  In NHANES 1999-2006, participants were asked if they did any moderate- or vigorous-intensity activities for at least 10 minutes in the last 30 days.  Reported vigorous-intensity minutes were multiplied by two and combined with reported moderate-intensity minutes.  We defined the participants as inactive if they reported no physical activity or physical activity of <40 minutes in the last 30 days, intermediate if they reported ≥40 minutes to <1800 minutes in the last 30 days, and ideal if they reported ≥1800 minutes in the last 30 days. P-value test for trend is for assessment periods between 1999-2004 and 2005-2006. 
e BMI = body mass index is calculated as weight in kilograms divided by height in meters squared. BMI in adolescents is compared with age- and sex-specific reference values from the 2000 CDC growth charts (http://www.cdc.gov/growthcharts/cdc_charts.htm). BMI-for-age >85th and <95th percentiles is defined as overweight, and BMI-for-age ≥95% percentile as obese.
f Healthy Eating Index 2010 (HEI-2010) consisted of 12 components representing all major food groups found in MyPyramid, including total fruit; total vegetables; total grains; milk; meat and beans; oils; saturated fat; sodium; and calories from solid fats, alcoholic beverages, and added sugars, expressed on a per 1000 calorie basis. Total scores range from 0 to 100 with a higher score indicating a healthy diet. Using NHANES data, we estimated the cutoff point as the top 10% of scores for having a healthy diet (57.0 for adolescents), then used this cutoff to estimate the proportion of children who were at or above the cutoff point during 1988-1994, 1999-2004, and 2005-2010.
g We classified adolescents as having ideal (normal), intermediate (prehypertension), or elevated blood pressure (hypertension) based on the age-, sex-, and height-specific blood pressure percentiles using the reference population of the 2000 CDC growth charts (http://www.cdc.gov/growthcharts/cdc_charts.htm). Ideal blood pressure = systolic blood pressure (SBP) and diastolic blood pressure (DBP) <90th percentile for age-, sex-, and height-specific blood pressure; average SBP or DBP ≥90th-95th percentile or observed BP levels ≥120/80 mmHg, even if systolic and diastolic percentiles <90%, were classified as having intermediate (prehypertension). Elevated blood pressure (hypertension) = SBP and/or DBP ≥95th percentile. 
h To calculate the score, we included all participants with complete information for all 7 cardiovascular health metrics. The score was calculated by recoding the 7 metrics as dichotomous variables (using 1 point for the AHA ideal or proxy category vs. zero points for the other categories): score = ([never smoking (1 point)] + [some physical activity (1 point)] + [BMI <85th% (1 point)] + [Healthy Eating Index-2005 ≥top 10% (1 point)] + [total cholesterol <170mg/dL (1 point)] + [blood pressure <90th percentile (1 point)] + [HbA1c <5.7% (1 point)]). 
i For the sensitivity analysis in which we excluded physical activity, to calculate the score, we recoded the remaining 6 metrics as dichotomous variables, using 1 point for the AHA ideal or proxy category vs. zero points for the other categories: score = ([never smoking (1 point)] + [BMI <85th% (1 point)] + [Healthy Eating Index-2005 ≥top 10% (1 point)] + [total cholesterol <170mg/dL (1 point)] + [blood pressure <90th percentile (1 point)] + [HbA1c <5.7% (1 point)]). The test for trends was from 1988-1994 to 2005-2010.
j 
eTABLE 4. Trends in Adjusted Mean Number of CV Health Metrics by Selected Characteristics of Adolescents Aged 12-17 years—NHANES 1988-1994, 1999-2004, 2005-2010

	Characteristicsa
	N
	NHANES 1988-94 
	N
	NHANES 1999-2004 
	

N
	NHANES 2005-2010 
	P-Value for Trendb

	Sex, mean (95% CI)c 
	
	
	
	
	
	
	

	 Male
	747
	4.99 (4.88-5.10)
	2236
	4.95 (4.87-5.02)
	1497
	5.06 (4.97-5.15)
	0.323

	 Female
	836
	4.95 (4.83-5.07)
	2166
	5.04 (4.96-5.12)
	1395
	5.05 (4.97-5.12)
	0.209

	 P-value
	
	0.561
	
	0.056
	
	0.819
	

	
	
	
	
	
	
	
	

	Race/ethnicity, mean (95% CI)
	
	
	
	
	
	
	

	Non-Hispanic white (1)
	428
	4.98 (4.86-5.10)
	1121
	5.05 (4.95-5.15)
	853
	5.12 (5.04-5.20)
	0.062

	Non-Hispanic black (2)
	558
	4.75 (4.65-4.84)
	1380
	4.74 (4.68-4.81)
	778
	4.72 (4.62-4.83)
	0.844

	Mexican American (3)
	518
	4.96 (4.83-5.09)
	1552
	4.93 (4.85-5.01)
	869
	4.99 (4.89-5.09)
	0.669

	Other (4)
	79
	5.30 (5.08-5.51)
	349
	5.04 (4.90-5.18)
	392
	5.16 (5.00-5.31)
	0.360

	P-value (1 vs. 2)
	
	0.003
	
	<0.001
	
	<0.001
	

	P-value (1 vs. 3)
	
	0.816
	
	0.060
	
	0.079
	

	P-value (1 vs. 4)
	
	0.007
	
	0.889
	
	0.704
	

	
	
	
	
	
	
	
	

	Education attainment of household head, mean (95% CI)
	
	
	
	
	
	
	

	 <12 years (1)
	621
	4.61 (4.41-4.8)
	1658
	4.78 (4.69-4.87)
	880
	4.84 (4.75-4.93)
	0.040

	12 years (2)
	524
	5.00 (4.87-5.13)
	1022
	4.92 (4.80-5.03)
	614
	4.90 (4.80-5.01)
	0.319

	 >12 years (3)
	435
	5.16 (5.04-5.27)
	1560
	5.13 (5.05-5.21)
	1294
	5.18 (5.11-5.25)
	0.899

	P-value (1 vs. 2)
	
	<0.001
	
	0.070
	
	0.317
	

	P-value (1 vs. 3)
	
	<0.001
	
	<0.001
	
	<0.001
	

	
	
	
	
	
	
	
	

	Poverty Income Ratio, mean (95% CI)
	
	
	
	
	
	
	

	 <1 (poor) (1)
	530
	4.92 (4.73-5.10)
	1275
	4.80 (4.71-4.9)
	753
	4.84 (4.74-4.94)
	0.604

	 ≥1-<2 (near poor) (2)
	415
	4.87 (4.73-5.02)
	1103
	4.89 (4.79-5.00)
	730
	4.96 (4.85-5.07)
	0.487

	 ≥2-<3 (middle income) (3)
	263
	4.86 (4.66-5.07)
	617
	4.97 (4.82-5.12)
	439
	4.98 (4.86-5.11)
	0.390

	 ≥3 (high income) (4)
	252
	5.23 (5.09-5.36)
	1096
	5.15 (5.06-5.24)
	803
	5.23 (5.15-5.31)
	0.870

	P-value (1 vs. 2)
	
	0.713
	
	0.126
	
	0.092
	

	P-value (1 vs. 3)
	
	0.721
	
	0.058
	
	0.073
	

	P-value (1 vs. 4) 
	
	<0.001
	
	<0.001
	
	<0.001
	

	
	
	
	
	
	
	
	


Abbreviations: 95% CI = 95% confidence interval; CV = cardiovascular; NHANES = National Health and Nutritional Examination Survey.
a. Adolescents with complete information for 7 cardiovascular health metrics were included in trend analyses. 
b. P-value for trends across the surveys using logistic regression model adjusted for age, sex, and race/ethnicity; all tests 2-tailed.
c. We presented the pairwise comparisons using the first category of each variable as the reference.




