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Abstract 

Background 

The aim was to compare cardiometabolic health between Asian American children and Non-

Hispanic White (NHW) children as well as to compare cardiometabolic health among Asian 

American children by birthplace. 

Methods 

Children aged 6-17 years enrolled in the National Health and Nutrition Examination Survey 

(NHANES) from 2011-2018 who self-identified as non-Hispanic Asian and NHW were included. 

Among Asian Americans, place of birth was defined as foreign-born vs United States (US)-born. 

Regression models were adjusted for age, sex, household income, food insecurity, passive 

smoke exposure, and body mass index (BMI) z-score. 

Results 

Among 3369 children, 8.4% identified as Asian American (age 11.7 years) and 91.6% identified 

as NHW (age 11.7 years). Compared to NHW children, Asian American children had 

significantly lower BMI z-scores and odds of obesity. Asian American children had higher 

HOMA-IR and uric acid, and greater odds of dyslipidemia, microalbuminuria and glomerular 

hyperfiltration compared to NHW children.  Among Asian Americans, 30.5% were foreign-born. 

Compared to foreign-born Asian American children, US-born Asian American children had 

significantly higher non-HDL, triglycerides, HOMA-IR and uric acid, lower HDL, and lower odds 

of hyperfiltration. There were no differences in blood pressure by racial group or place of birth.  

Conclusions 
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Although Asian American children have lower odds of obesity, they have significantly worse 

glucose intolerance, higher serum uric acid levels, more dyslipidemia and more 

microalbuminuria compared to NHW children. US-born Asian American children have worse 

cardiometabolic health profiles compared to foreign-born Asian Americans. 

Key Words: NHANES, blood pressure, obesity, pediatric, race 
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Introduction 

The United States (US) Census estimates the population of Asian Americans in 2020 to be 

approximately 24 million [1]. Asian Americans have emerged as the fastest growing racial/ethnic 

group in the country, increasing 81% between 2000 and 2019. By 2060, the Asian American 

population is projected to reach 35 million [2]. This period of significant population growth 

provides a critical opportunity to study the health outcomes and health disparities that may be 

unique to Asian Americans. 

Recent literature has highlighted differences in the cardiometabolic profiles between Asian 

Americans and Non-Hispanic Whites (NHWs) in the adult population. Studies have found that 

Asian Americans had overall better cardiovascular health and less cardiovascular disease when 

compared to NHWs [3,4]. In contrast, other studies have reported that Asian Americans had a 

higher prevalence of diabetes and obesity compared to NHWs [5]. Among Asian American 

subgroups, further disparities exist; Indians had the highest prevalence of diabetes, while 

Filipinos had the highest prevalence of hyperlipidemia, hypertension, and obesity. Chinese 

participants experienced the lowest odds of cardiovascular disease risk factors [4]. Additional 

research has found differences in cardiometabolic outcomes when comparing place of birth 

amongst Asian Americans [5]. 

 

Despite the growing recognition of health disparities within the Asian American adult population, 

medical understanding of cardiometabolic health among Asian American children remains 

limited. Therefore, the purpose of this study was to compare the cardiometabolic health profiles 

of Asian American children and NHW children, including measures of adiposity, blood pressure, 

lipids, glucose intolerance, kidney markers and uric acid. Additionally, this study sought to 

explore potential differences in cardiometabolic health among Asian American children by 
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birthplace. It was hypothesized that Asian American children would exhibit lower rates of obesity 

and better cardiometabolic health profiles compared to NHW children and that among Asian 

American children, those who were foreign born would demonstrate better cardiometabolic 

health profiles compared to those who were US born. 

 

Methods 

Study Population 

This study was a cross-sectional analysis of the National Health and Nutrition Examination 

Survey (NHANES) conducted between 2011 and 2018. NHANES is a nationally representative 

survey used to assess the health and nutrition of both adults and children in the US [6]. 

Participants completed interviews, medical exams, and 24-hour dietary recalls. The criteria for 

inclusion were children ages 6-17 who self-identified as Asian American or Non-Hispanic White. 

Those who were pregnant, born prematurely, or had a history of major health problems were 

excluded. Prior to participating in NHANES, participants/guardians provided informed 

consent/assent to NHANES and the study was reviewed by the National Center for Health 

Statistics and Ethics Review Board [7]. 

 

Race/Ethnicity Exposure 

The primary exposure was self-identified race, specifically comparing Asian American children 

to NHW children. The Asian American category included participants who self-reported as non-

Hispanic and non-Black Asian of single race or in combination with another race and excluded 

Black individuals [3,8]. The second exposure, participant place of birth, compared US born to 

foreign born birthplace within participants in the Asian American group [6].   
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Cardiometabolic Outcomes 

The primary outcomes of interest were obesity and blood pressure. Body mass index (BMI) z-

scores were calculated. Obesity was defined as BMI greater than the 95th percentile [9]. Systolic 

and diastolic blood pressures were measured via auscultation [10]. Up to four measurements 

were obtained and averaged for analysis. For children aged 6-12 years, blood pressure was 

indexed to the 95th percentile for age, sex, and height. Hypertensive blood pressure was defined 

as systolic or diastolic blood pressure index ≥1 [11]. For adolescents ≥13 years, hypertensive 

blood pressure was defined as systolic blood pressure ≥130 mmHg or diastolic blood pressure 

≥80 mmHg [11]. 

Secondary cardiometabolic outcome measures of interest included lipids, uric acid, insulin 

resistance, glomerular hyperfiltration, and microalbuminuria. Dyslipidemia was defined as 

triglycerides ≥130 mg/dL, HDL cholesterol <40 mg/dL, or LDL cholesterol ≥160 mg/dL [12]. 

Homeostatic Model Assessment of Insulin Resistance (HOMA-IR) was calculated using the 

formula: (Insulin x Glucose)/22.5. Glomerular hyperfiltration was defined by estimated 

glomerular filtration rate (eGFR) >140 ml/min/1.73m²  using the new Schwartz formula [13]. 

Microalbuminuria was defined as urine albumin:creatinine >30 mg/g. 

 

Dietary Factors and Confounding Variables 

From the 24-hour dietary recall, NHANES used the United States Department of Agriculture 

(USDA) Food and Nutrient Database for Dietary Studies to estimate the amount of food energy 

and nutritional components consumed [10]. Consumption of dietary energy, sugar, fat, protein, 

potassium, magnesium, cholesterol, dietary fiber, and carbohydrates were recorded from the 

Day 1 dietary recall.  
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Potential confounding variables of age, sex, household income, food insecurity, and passive 

smoke exposure were collected. Food insecurity was defined as those who answered low or 

very low household food security on the NHANES questionnaire.  

 

Statistical Analysis 

All complex sample statistics were performed using SPSS version 28 (IBM Inc). P values <0.05 

were considered statistically significant. Weighting adjustments of the data accounted for the 4 

two-year cycles of NHANES data. Descriptive statistics included means with standard error (SE) 

and frequencies with percentages of each population statistic. T-test and Chi square were used 

to compare demographic, clinical and dietary variables between Asian American and NHW 

children. To further examine differences in cardiometabolic health between the two groups, 

linear and logistic regression models were adjusted for the following variables chosen a priori: 

age, sex, household income, food insecurity, passive smoke exposure, and BMI z-score. Forest 

plots were used to graphically present regression data. T-test, Chi square, and regression 

models were also applied to the Asian American group to determine differences in 

cardiometabolic health between US born and foreign-born birthplace.   

 

Results 

A total of 3,369 children met eligibility criteria and were included in analysis. The study 

population included 8.4% self-identified Asian Americans, with a mean age of 11.7 years and 

sex distribution of 50.4% male. Among Asian children, 30.5% were foreign born. Self-identified 

NHW participants encompassed 91.6% of the study population, with a mean age of 11.7 years 

and sex distribution of 50.8% male. Demographic and clinical characteristics comparing Asian 

American and NHW children are presented in Table 1. Asian American children had significantly 
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lower BMI z-score (p<0.001) and higher uric acid level (p=0.01) compared to NHW children.  

Although obesity was more prevalent among NHW (10.1%) compared to Asian Americans 

(4.2%), the difference was not statistically significant.  There were no other significant 

differences in blood pressure or other cardiometabolic markers between the two groups.    

Dietary Factors 

Dietary variables by racial group and birthplace among Asian Americans are presented in Table 

2. NHW children consumed a greater amount of sugar compared to Asian American children (p 

= 0.003). There were no significant differences in consumption of energy, sodium, potassium, fat, 

magnesium, carbohydrates, cholesterol, or dietary fiber between the two groups. Additionally, 

there were no significant differences in consumption of any dietary variables between Asian 

Americans who were US born and those who were foreign born.   

Cardiometabolic Variables: Asian vs Non- Hispanic White 

In adjusted regression analysis, the Asian American group (reference NHW) was associated 

with lower BMI z-score (b = -0.36, 95% CI -0.57, -0.15 p=0.001) and 0.48 lower odds of obesity. 

There were no associations between racial group and blood pressure. Asian American children 

had higher HOMA-IR (b =0.98, 95% CI 0.38, 1.59 p=0.002) and higher uric acid (b = 0.33, 95% 

CI 0.02, 0.64 p=0.04) as well as 2.2 higher odds of dyslipidemia, 2.1 higher odds of 

microalbuminuria, and 3.5 higher odds of hyperfiltration compared to NHW children (Table 3 

and Figure 1).  

 

Cardiometabolic Variables: Foreign Born vs US Born 

In adjusted regression analysis, there were no significant differences in obesity or blood 

pressure between US born and foreign born Asian American children. When compared to 

foreign born Asian American children, US born Asian American children had significantly higher 
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non-LDL (b = 26.55, 95% CI 15.08, 38.03 p<0.001), triglycerides (b = 34.88, 95% CI 12.72, 

57.04 p = 0.006), LDL (b = 19.82, 95% CI 5.85, 32.78 p = 0.01), HOMA-IR (b = 0.56, 95% CI 

0.04, 31.09 p = 0.03), and uric acid (b = 0.63, 95% CI 0.38, 30.88 p<0.001) but also significantly 

lower HDL (b = -4.00, 95% CI -6.88, -1.13 p = 0.01) and eGFR (b = 11.97, 95% CI -18.90, -5.04 

p = 0.004). US born Asian American children also had 0.0001 lower odds of hyperfiltration 

(Table 3 and Figure 2). 

 

Discussion 

The aim of this study was twofold: to investigate cardiometabolic outcomes of Asian 

American children against those of NHWs and to investigate cardiometabolic health of US born 

and foreign born Asian American children. Adjusted models of the nationally representative 

sample showed that despite having lower BMI z-scores and lower odds of obesity, Asian 

American children had more insulin resistance and higher uric acid in addition to higher odds of 

dyslipidemia and impaired kidney function (microalbuminuria, and hyperfiltration) when 

compared to their NHW counterparts. Models also found that Asian American children born in 

the US had worse lipid markers, more insulin resistance, higher uric acid and lower eGFR when 

compared to foreign born Asian American children. No associations with blood pressure were 

found by racial group or place of birth in Asian American children. 

Although our study found Asian American children to have significantly lower BMI z-

score and lower odds of obesity compared to NHWs, higher BMI has historically been a poor 

predictor of certain diseases such as hypertension in Asian populations [14]. For example, 

Asian Americans have been documented in nationally representative samples presenting 

features of metabolic syndrome (e.g. obesity, high blood pressure, high blood triglycerides, low 

levels of HDL cholesterol, and insulin resistance) while at Western standards of normal BMI and 
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weight [15]. For this reason, studies argue for the use Asian-specific BMI cut-points [14]. One 

study looking at adolescents in a New York City high school with excess weight found that 

despite having lower average BMIs, Asian Americans had significantly higher degrees insulin 

resistance and triglycerides than their non-Asian peers [16]. Additional research on adults in 

Northern California found that certain Asian American subgroups to have increased risk of 

dyslipidemia despite also having lower average BMIs [17]. These data support our findings 

where despite lower average BMIs, Asian Americans experience higher HOMA-IR levels and 

higher odds of dyslipidemia. 

In terms of kidney health, our study found Asian Americans to have 2.1 higher odds of 

microalbuminuria and 3.5 higher odds of hyperfiltration compared to NHWs. Using NHANES 

2011-2014, Kataoka-Yahiro et al. similarly found that Asian American adults are more likely to 

have albuminuria than NHWs [18]. However, this study also found that Asian Americans had a 

lower risk of mild to moderately reduced eGFR (< 60 ml/min/1.73m2) when compared to NHWs 

[18]. Furthermore, one study using NHANES 1999-2012 found adolescents experiencing 

glomerular hyperfiltration had a significantly higher HOMA-IR levels (3.52 vs. 3.01; P = 0.001), 

independent of BMI z-score, corroborating our results in NHANES 2011-2018 where Asian 

American adolescents had higher HOMA-IR levels and higher odds of hyperfiltration than NHWs 

[19]. 

With regard to acculturation, data is even more limited in children; however, studies in 

Asian American adults generally show increased acculturation correlated with poorer health 

[5,20–23]. Echeverria et al. studied adults using NHANES 2011-2014 and found that Asian 

Americans had an increased prevalence for CVD risk factors with longer durations in the US [5]. 

Analysis of NHANES 2011-2012 found that that foreign born Asian Americans were at elevated 

risk for high total cholesterol and LDL levels [24]. These results contrast with our findings of 
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higher non-LDL (b=26.55, p<0.001), higher LDL levels (b=19.82, p=0.01), and lower HDL levels 

(b=-4.00, p=0.01) amongst US born Asian American adolescents. Additionally, Morey et al. 

found that longer residencies in the US was associated with higher triglyceride levels in Chinese 

and Korean American adults but failed to include other Asian subgroups and children in their 

sample [22]. The lack of uniformity in the literature and our findings further emphasize need for 

more work on the health implications of Asian American acculturation. 

Several potential explanations may account for these associations between poor 

cardiometabolic outcomes, Asian American race, and acculturation. We hypothesized that 

acculturation to Western lifestyle in the US may involve the transition to a diet that is higher in 

fat, sugar, and processed foods which may lead to poorer health [25] . However, contrary to 

expectations, dietary intake was similar between Asian Americans and NHWs, with the 

exception of sugar consumption. No differences in dietary intake were found between Asian 

American children who were US born and foreign born. Because two-thirds of the Asian 

adolescents in our sample were US born, we speculate that their higher cardiometabolic risk 

was dually influenced by genetics and by epigenetic changes due to lifestyle influences. This 

dual influence provides more clarity on the racial disparity of Asian American adults for 

conditions such as gout which has doubled in prevalence from 2011 to 2018 [26]. Studies have 

found individuals with Asian heritages to be genetically disposed to elevated uric acid levels and 

when combined with Western diets rich in purines and sedentary lifestyles; thus, the risk of 

complications such as hyperuricemia, gout, and cardiovascular risk are further elevated in Asian 

Americans [27,28]. This finding in adult health is important given the age of our adolescent 

study sample, where Asian American adolescents are found to have higher levels of uric acid 

than NHWs (b=0.33, p=0.04); however, this finding does not explain why foreign born Asian 

American adolescents also have higher uric acid levels (b=0.63, p=0.01). 

 . CC-BY-NC-ND 4.0 International licenseIt is made available under a 

 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.(which was not certified by peer review)preprint 
The copyright holder for thisthis version posted November 12, 2023. ; https://doi.org/10.1101/2023.11.11.23298417doi: medRxiv preprint 

https://doi.org/10.1101/2023.11.11.23298417
http://creativecommons.org/licenses/by-nc-nd/4.0/


12 
 

There are several limitations in our analyses. First, we are not able to establish 

causative conclusions between acculturation and cardiometabolic outcomes due to the cross-

sectional nature of the NHANES dataset. In addition, NHANES data may not be complete due 

to over/under sampling of the Asian American population including omitting data from 

undocumented immigrants. Next, this study investigated the role of acculturation on Asian 

American adolescent health, but only included birthplace nativity in this analysis. Future studies 

should aim to investigate the role of other measures of acculturation including language 

proficiency, years in the US, socioeconomic status, and health literacy [21]. In addition, since we 

are studying the pediatric population, the parental acculturation status might be worth additional 

consideration. In addition, our study did not include Asian American subgroups in the analysis 

since NHANES data does not disaggregate the category Asian American into subgroups (e.g. 

Chinese, Filipino, Asian Indian, etc.). Studies that analyze cardiometabolic health by Asian 

subgroup, often show significant disparities such as increased blood pressure and increased 

odds of hypertension in certain Asian subgroups such as Filipino and South Asian adolescents 

[28,29] and adults [21,23,30–32]. Our lack of subgroup aggregation may play a role in why we 

did not find significant disparities in blood pressure and hypertension status in our study. 

However, the fact that our study still found significant results despite not carrying analysis by 

subgroup adds to the strength and significance in our findings [29,33,34]. The most important 

strength of our study is the source of our data from NHANES, reflective of a large, nationally 

representative, and non-clinical sampling of the US population.  

This study demonstrated that Asian American pediatric populations may experience 

heightened cardiometabolic risk, especially for those who were US born. These results may 

encourage physicians to closely monitor the cardiometabolic health of their Asian American 

pediatric patients regardless of BMI levels and pay particular attention to their acculturation 

level. This study, in conjunction with previous literature, highlights the clinical importance of 
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race-aware care and early detection of cardiometabolic risk among Asian American children, 

especially as the Asian American population continues to experience significant growth [2]. 

Early detection of cardiometabolic risk factors in childhood is critical for early therapeutic 

intervention, decreasing disease progression, and minimizing complications. Future studies 

should aim to increase the literature about Asian American and racial differences in 

cardiometabolic outcomes such as kidney function, cholesterol and adiposity levels, and insulin 

resistance as well as consider the role of a broader-defined acculturation on cardiometabolic 

function. 
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Table 1. Demographic and Clinical Characteristics of Asian American and Non-Hispanic White 

Children in NHANES  

N=3369 Asian American 
N= 949 

Non-Hispanic White 
N= 2420 

P-Value 

Mean (SE) or % 8.4% 91.6%  

Age  11.7 (0.9) 11.7 (0.9) 0.89 

Male 50.4% 50.8% 0.87 

Household income <45K 22.2% 25.5% 0.19 

Food Insecurity 6.2% 6.7% 0.29 

Passive smoke exposure 10.2% 20.5% 0.07 

BMI Z-score 0.23 (0.07) 0.67 (0.05) <0.001 

Obesity 4.2% 10.1% 0.08 

SBP Index 0.79 (0.01) 0.81 (0.01) 0.31 

DBP Index 0.7 (0.01) 0.71 (0.01) 0.42 

Hypertensive BP 2% 2% 0.98 

Dyslipidemia 19% 20.3% 0.75 

HOMA-IR 2.88 (0.21) 2.78 (0.15) 0.19 

Uric Acid 5.18 (0.1) 5.02 (0.06) 0.01 

eGFR 100.99 (3.21) 100.68 (3.21) 0.67 

Hyperfiltration 6.4% 4.2% 0.26 

Microalbuminuria  14% 10.8% 0.31 

SE- standard error, BMI- body mass index, SBP- systolic blood pressure, DBP- 
diastolic blood pressure, BP- blood pressure, HOMA-IR- Homeostatic Model 
Assessment of Insulin Resistance, eGFR- glomerular filtration rate 
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Table 2  Dietary Variables by Race and Birthplace among Asian American Children in NHANES  

Dietary Variables Asian Non-
Hispanic 

White 

P value US Born Foreign Born P value 

Energy, kcal 1970.3 
(88.9) 

2059.3 (55.7) 0.4 1987.9 
(57.6) 

1940.3 (100.4) 0.56 

Sodium, mg 3325.3 
(134.4) 

3353.3 
(106.5) 

0.87 3407.6 
(100.4) 

3179.7 (147.5) 0.13 

Sugar, gm 103.4(6.3) 126.2(3.5) 0.003 104.6 (5.2) 101.3  (9.7) 0.72 

Potassium, mg 2323.0 
(112.8) 

2215.8 (87.5) 0.46 2297.7 
(51.0) 

2368 (178.7) 0.66 

Fat, gm 74.5 (4,.2) 80 (2.8) 0.27 75.0    (2.2) 73.6 (4.3) 0.70 

Protein,gm 76.8 (4.1) 74.8 (3.2) 0.71 78.2   (3.2) 74.4 (5.2) 0.34 

Magnesium, mg 263.6 
(11.6) 

248.2 (9.1) 0.28 257.3 (7.0) 274.6  (17.5) 0.35 

Carbohydrates, gm 253.7 
(11.0) 

264.9 (6.8) 0.4 2.1                  
(0.1) 

3.1   (0.5) 0.13 

Cholesterol, mg 247.4 
(16.8) 

257 (15.3) 0.67 - - - 

Dietary fiber, gm 15.9 (.77) 14.1 (.49) 0.07 - - - 
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Table 3. Adjusted Regression Analysis by Race and Birthplace among Asian American Children 

in NHANES* 

 Asian American vs  
Non-Hispanic White (ref) 

US-born vs Foreign-born (ref) 

  (95% CI) 

BMI z-score 
                         Crude 
                         Adjusted 

 
-0.48 (-0.64,-0.25) p <0.001 
-0.36 (-0.57, -0.15) p=0.001  

 

 
-0.33 (-0.71, 0.05) p= 0.08 
0.18 (-0.07, 0.42) p=0.14 

SBP Index  
                         Crude  
                         Adjusted 

 
-0.01 (-0.04, 0.02) p= 0.45 
-0.02 (-0.06, 0.01) p=0.12 

 
-0.06 (-0.11, -0.01) p= 0.01 
0.001 (-0.05, 0.05) p=0.96 

DBP Index 
                         Crude 
                         Adjusted 

 
-0.01 (-0.06, 0.04) p= 0.63 

-0.04 (-0.15, 0.000006) p=0.05  

 
-0.03 (-0.07, 0.02) p= 0.21 
0.03 (-0.002, 0.07) p=0.06 

Non-HDL  
                         Crude 
                         Adjusted 

 
0.65 (-6.16, 4.46) p= 0.85 
7.44 (-0.49, 15.38) p=0.07  

 
5.31 (-8.48, 19.10) p= 0.43 

26.55 (15.08, 38.03) p<0.001 

Triglycerides 
                         Crude 
                         Adjusted 

 
2.19 (-7.08, 11.45) p= 0.64 

110.42 (9.09, 211.76) p=0.27  

 
7.3 (-12.70, 27.35) p= 0.45 

34.88 (12.72, 57.04) p=0.006 

HDL 
                         Crude 
                         Adjusted 

 
2.81 (0.92, 4.70) p= 0.004 
-1.21 (-3.85, 1.44) p=0.36  

 
-1.25 (-4.63, 2.14) p =0.45 
-4.00 (-6.88, -1.13) p=0.01 

LDL 
                         Crude 
                         Adjusted 

 
0.03 (-6.00, 6.07) p= 0.99 
5.23 (-0.45, 10.92) p=0.07  

 
3.11 (-7.76, 13.99) p= 0.56 
19.82 (5.85, 33.78) p=0.01 

HOMA-IR 
                        Crude 
                        Adjusted 

 
0.01 (-0.42, 0.62) p= 0.70 
0.98 (0.38, 1.59) p=0.002  

 
0.252 (-0.29, 0.79) p= 0.34 

0.56 (0.04, 1.09) p=0.03 

Urine albumin creatinine 
                        Crude 
                        Adjusted 

 
3.60 (-5.73, 12.93) p= 0.44 

-3.61 (-15.43, 8.22) p = 0.54 

 
-0.02 (-12.78, 12.74) p= 0.99 
-14.55 (-30.56, 1.87) p=0.08 

eGFR 
                        Crude 
                      Adjusted 

 
0.30 (-6.62, 7.23) p= 0.93 

4.4 (-0.96, 9.76) p=0.1  

 
-7.75 (-12.67, -2.82) p= 0.004 
-11.97 (-18.90, -5.04) p=0.004 

Uric Acid 
                      Crude 
                      Adjusted 

 
0.16 (-0.11, 0.43) p= 0.25 
0.33 (0.02, 0.64) p=0.04 

 
-0.07 (-0.47, 0.34) p= 0.73 
0.63 (0.38, 0.88) p<0.001 

Odds Ratio (95% CI) 
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Obesity 
                     Crude 
                      Adjusted 

 
0.39 (0.13, 1.16) p= 0.09 
0.48 (0.28, 0.84) p=0.01 

 
0.46 (0.05, 3.93) p= 0.46 
2.03 (0.41, 10.12) p=0.36 

Hypertensive BP 
                     Crude 
                      Adjusted 

 
1.02 (0.26, 4.07) p= 0.98 
1.28 (0.72, 2.69) p=0.40 

 
2.67 (0.28, 25.40) p=0.37 
0.41 (0.11, 0.15) p=0.17 

Dyslipidemia 
                     Crude 
                      Adjusted 

 
0.93 (0.57, 1.50) p= 0.75 
2.21 (1.05, 4.64) p=0.04 

 
0.86 (0.36, 2.05) p= 0.72 
0.99 (0.02, 61.55) p=0.99 

Microalbuminuria 
                      Crude 
                      Adjusted 

 
1.34 (0.75, 2.39) p= 0.31 
2.11 (1.31, 3.42) p=0.003 

 
1.50 (0.62, 3.64) p= 0.35 
2.81 (0.46, 17.31) p=0.23 

Hyperfiltration  
                      Crude 
                       Adjusted 

 
1.56 (0.71, 3.43) p= 0.26 
3.51 (1.16, 10.63) p=0.03 

 
0.94 (0.40, 2.22) p= 0.89 

0.001 (0.00009, 0.004) p<0.001 

*Models adjusted for age, sex, household income, food insecurity, passive smoke exposure and BMI z-
score 
BMI- body mass index, SBP- systolic blood pressure, DBP- diastolic blood pressure, HDL- high density 
lipoprotein, LDL- low density lipoprotein, BP- blood pressure, HOMA-IR- Homeostatic Model Assessment 
of Insulin Resistance, eGFR- glomerular filtration rate 
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Figure 1: Forest plot displaying Asian American vs. Non Hispanic White (reference) cardiometabolic 
outcomes in adolescents. Models adjusted for age, sex, household income, food insecurity, passive 
smoke exposure and BMI z-score 
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Figure 2: Forest plot displaying United States born vs foreign born (reference) cardiometabolic outcomes 

in Asian American adolescents. Models adjusted for age, sex, household income, food insecurity, passive 

smoke exposure and BMI z-score. 
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