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Methods
• We studied participants aged 12 to 16 in 

National Health and Nutrition 
Examination Surveys (NHANES) between 
1987 and 2006. NHANES uses probability-
based sampling methods to obtain 
nationally representative cross-sectional 
data in community settings. Creatinine 
values in NHANES were standardized to 
gold standard reference methods in 
subjects age 60; the Schwartz equation 
was then used to estimate GFR from 
standardized serum creatinine. Three 
time periods were compared: 1988-1994, 
1999-2002 and 2003-2005.

• SUDAAN software was used to 
incorporate the sampling weights implicit 
in the survey design. Linear regression 
was used for multivariate comparisons by 
study era. Model I was unadjusted; Model 
II used age, sex and race for adjustment; 
Model III used age, sex, race, country of 
birth, systolic BP, diastolic BP,  total 
cholesterol and glycosylated hemoglobin 
for adjustment.

Introduction
• Community-based population surveys 

suggest that kidney function has declined 
in adults over the last 15 years. Several 
lifestyle-related factors are felt to be 
partially responsible, such as rising 
burdens of obesity, hypertension and 
glucose intolerance. Each of these 
lifestyle factors has become more 
prevalent among latter-day adolescents. 
Hence, we hypothesized that declining 
GFR levels may be detectable in this 
important demographic subgroup.  
Identification of an age band where 
declines in kidney function have become 
apparent are important for early 
detection and treatment of CKD.
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Conclusions
• Serum creatinine levels have risen 

and eGFR levels have fallen among US 
adolescents. While these changes 
parallel those seen for body weight, 
blood pressure and glycosylated 
hemoglobin, the latter factors do not 
explain the changes eGFR. Trends in 
urinary albumin-creatinine ratios are 
less striking. Unmeasured residual 
calibration effects for serum 
creatinine may be involved.  

Results
• Table 1 shows a comparison of 

participant characteristics by study era. 
While age and height remained similar 
over time, weight, body mass index, 
systolic blood pressure and glycosylated 
hemoglobin increased. With regard to 
kidney function, serum creatinine levels 
rose, eGFR values fell and urinary 
albumin-creatinine ratios were 
unchanged.

• Figure 2 shows linear regression models 
comparing eGFR by study era. Estimated 
GFR fell in a stepwise manner, a finding 
largely unaffected by covariate 
adjustment.

• Figure 2 shows linear regression models 
comparing log-transformed urinary ACR 
by study era. No consistent, stepwise 
change in urinary ACR levels was 
apparent. 

Table 1 

Characteristics by era
Figure 2.

Linear regression model 
of eGFR by era, with 
1988-1994 as 
comparator

Figure 2.

Linear regression 
model of Log ACR by 
era, with 1988-1994 as 
comparator

Year 88-94 99-02 03-06 P-Value

N 1854 2715 2451

Creatinine (mg/dL) 0.68 0.70 0.72 0.0024

eGFR (mL/min/1.73 m2) 149.53  148.19 139.17 < 0.0001

Urinary ACR (mg/g) 6.85 6.97 7.22 0.1568

Age (years) 13.99 14.00 14.04 0.7318

Height (m) 1.64 1.64 1.64 0.5330

Weight (kg) 58.79 60.94 61.90 0.0111

BMI (kg/m2) 21.70 22.57 22.74 0.0059

Female (%) 48.18 46.79 47.84 0.8139

Race (%): < 0.0001                                          
White 66.71 57.77 64.02

African American 14.96 16.09 15.05

Hispanic 8.57 21.48 16.59

Systolic BP (mm Hg) 106.46 108.25 108.95 0.0005

Diastolic BP (mm Hg) 59.71 61.63 58.32 0.0010 

Total cholesterol (mg/dL) 159.80 159.67 160.05 0.9610

Glycosylated Hb (%) 5.04 5.08 5.15 0.0001

Model I                        Model II                         Model III
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