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Abstract

Objective—The aims of this study are to describe growth trajectories in the body mass index
(BMI) among the major racial and ethnic groups of US children and to identify predictors of
children's BMI trajectories.

Methods—The Early Childhood Longitudinal Study-Birth Cohort (ECLS-B) was used to
identify predictors of BMI growth trajectories, including child characteristics, maternal attributes,
home practices related to diet and social behaviors, and family sociodemographic factors. Growth
models, spanning 48 to 72 months of age, were estimated with hierarchical linear modeling via
STATA/Xtmixed methods.

Results—Approximately one-third of 4-year-old females and males were overweight and/or
obese. African-American and Latino children displayed higher predicted mean BMI scores and
differing mean BMI trajectories, compared with White children, adjusting for time-independent
and time-dependent predictors. Several factors were significantly associated with lower mean BMI
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trajectories, including very low birth weight, higher maternal education level, residing in a two-
parent household, and breastfeeding during infancy. Greater consumption of soda and fast food
was associated with higher mean BMI growth. Soda consumption was a particularly strong
predictor of mean BMI growth trajectory for young Black children. Neither the child's inactivity
linked to television viewing nor fruit nor vegetable consumption was predictive of BMI growth for
any racial/ethnic group.

Conclusion—Significant racial and ethnic differences are discernible in BMI trajectories among
young children. Raising parents’ and health practitioners’ awareness of how fast food and
sweetened-beverage consumption contributes to early obesity and growth in BMI—especially for
Blacks and Latinos—could improve the health status of young children.

Keywords

BMI; Early childhood; Obesity; Ethnic disparities; Soda consumption; Fast-food

Introduction

The prevalence of overweight and obesity among young children is high and accompanied
by significant disparities among racial and ethnic groups. For example, approximately 25 %
of children living in the USA between the ages 2 and 5 years are overweight and young
Latino children are disproportionately affected by overweight and obesity [1-3]. There are
various risk factors for early childhood obesity including rapid infant weight gain, early
introduction of solid foods, consumption of sugar-sweetened beverages, and sedentary
behaviors with variations in these risk factors by racial and ethnic groups [4, 5]. Many
studies focusing on early childhood obesity, however, have relied on cross-sectional data [6,
7], or use longitudinal data but fail to examine weight trajectories over time of very young
children [8-10].

Additional studies are needed to further understand the critical growth periods for racially
and ethnically diverse children, and to further identify early childhood attributes and home
practices [11-13] that over time most strongly predict healthy weight outcomes [14, 15].
Such research can provide the knowledge and strategies to reduce obesity and morbidity
across the life-span. To better understand these areas, we used the longitudinal data of the
Early Childhood Longitudinal Study-Birth Cohort (ECLS-B) study to estimate BMI growth
curves in order to examine (1) when young children (i.e., less than 6 years of age) display
initial signs of rapid growth in body mass index (BMI), (2) whether growth in childhood
BMI varies by racial and ethnic group membership, and (3) what early childhood attributes
and home practices most strongly predict BMI growth trajectories [14, 15]. We
hypothesized, based on the existing literature, that young Latino, Black, and Asian children
would have differing BMI growth curves compared to White children, and that there would
be significant between-group differences (i.e., Black-White, Latino-White, and Asian-
White) in home practices that predict mean BMI growth in young children.

J Racial Ethn Health Disparities. Author manuscript; available in PMC 2017 March 01.
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A non-probability birth sample was drawn in 2001 for the ECLS-B by the National Center
for Education Statistics. In addition to data from birth certificates, home visits were fielded
when the focal child was about 9 months, then again at 24, 48, 60, and 72 months of age,
involving in-depth maternal interviews and direct child assessments of physical, cognitive,
and social-emotional development. Since our overall project focuses on the influence of
maternal and home practices on children's early development, we excluded a small sample
of children that suffered from serious birth defects, such as spina bifida or heart defects, or
who died before age 5 years. We included all other children who had complete data on
weight and height and whose biological mothers were interviewed. Our final analytic sample
included 15,418 children. The design and weighting structure of the overall ECLSB sample
are described elsewhere [16].

Dependent Variables—The main dependent outcome variable was children's BMI.
Children's height and weight were measured when children were 48, 60, and 72 months of
age. Measurement protocols are described elsewhere and included steps to address
differences in repeat measurements of height and weight [16]. Children's BMI was
calculated and the Centers of Disease Control and Prevention (CDC) national growth
reference data, that is age- and sex-specific, was used to determine children's weight status.
Overweight is defined as a BMI between the 85th to 94th percentile and obesity as a BMI at
or above the 95 % for age and sex using the CDC growth charts for the USA. The dependent
variable for growth curve modeling was BMI raw scores and for estimating the prevalence
of overweight and obesity, we used the age- and sex-specific BMI cutoffs provided by the
CDC growth charts.

Independent Variables—The predictors of BMI included child characteristics, maternal
attributes, and home practices that have been used in previous research using the ECLS-B
data [9, 17-20]. The items of the ECLS-B questionnaires have undergone validation
research and are useful for generating population estimates on numerous developmental,
health, and educational indicators. Details about the ECLS-B methodology are described
elsewhere [21]. The child characteristics for this study included birth weight, sex, and race
and ethnicity and were considered as time invariant predictors in estimation models. The
child's sex and whether the child was small for gestational age (SGA; <10 percentile),
appropriate for gestational age, or large for gestational age (LGA; >90 percentile) or was
born prematurely was reported from birth certificates. Child's race/ethnicity was assessed at
9 months by parental report and categorized as Latino, non-Latino African-American, non-
Latino whites, and Asian. Latino families were further split by the primary language spoken
in the home; this variable was assessed by responses to the following question, “What is the
primary language spoken in your home?”

Maternal attribute variables included in this study were household configuration, education,
income, and number of years in the US, and were assessed when the focal child was 48, 60,
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and 72 months old via the parent interview. Household configuration was categorized into a
single-parent household versus a two-adult household. Census Bureau poverty thresholds
and imputed values for any missing household income were used to establish the federal
poverty threshold for a family of four in 2007 and categorized as 100, 130, and 180 % of the
threshold.

The home practices included ever breastfeed, juice intake, soda intake, fast food
consumption, daily vegetable servings, and daily fruit servings. These home practice
variables were assessed when the focal child was 9, 24, 48, 60, and 72 months old via the
parent interview (considered as time-variant in the estimation models). At 9 months of age,
mothers were asked whether they had ever breastfed their child. Juice intake, soda intake,
fast food consumption, daily vegetable servings, and daily fruit servings were assessed at the
48-, 60-, and 72-month parent interview waves. Juice intake was categorized as any intake
of 100 % fruit juice in the last 7 days versus none in the last 7 days. Fast food and soda
intake were categorized as any intake of either type of food or beverage in the last 7 days
versus none in the last 7 days. The number of vegetable and fruit servings consumed was
categorized into at least 1 serving of fruit and 1 serving of vegetable per day versus less than
1 serving per day. Parents reported the number of hours children spent watching television
on weekdays and was used as a continuous variable in this analysis.

Statistical Analyses—We estimated growth trajectories for BMI between 4 and 6 years
of age with hierarchical linear modeling (HLM), using Stata software version 12 and the
XTMIXED routine, fitting a variety of mixed linear models to data that enables statistical
inferences about the data using different covariance structures. Significant level was set as
=0.05 at minimum for all analyses to minimize type | errors, when noted we also included
results that were significant at a=0.01. Because not every child in the dataset had the same
number of repeated BMI measures, resulting in an unbalanced dataset, and because the child
age at each collection point varied for each subject, a random-effects model was estimated
with random intercepts and slopes (RIAS), with age controlling for covariates. We
incorporated survey weights provided by ECLS-B in all of our analyses to relatively
underweight the groups that were oversampled (Chinese children, Asian and Pacific Islander
children, American Indian and Alaska Native children, twins, and children born with low
and very low birth weight).

Results

Sample

Tables 1 and 2 show the weighted population frequency and means of child and maternal
characteristics at the three waves of data collection. Females and males had similar mean
BMI raw scores across the various waves of data collection. Using 85th and 95th percentile,
BMI cutoffs for males and females at each age period (each wave sample) show that
approximately a third of all 4-year-old females and a third of all 4-year-old males are
overweight and/or obese; approximately 15 % of 4-year-old females and males are obese
(Table 1). Most children in the sample were White and about half of the children were
female. Over 75 % of children lived in two-parent households, and close to a quarter of all
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children lived in homes with incomes below the federal poverty level. On average, Latino
children had higher average BMI raw scores compared to Whites, African-American, and
Asian children while females on average had lower BMI raw scores compared to males
across all racial and ethnic groups (Table 2). At preschool age, about three-quarters of
children consumed soda and fast food in the past week (Table 3).

Trajectories of Early Childhood BMI

A growth curve of mean BMI by race and ethnicity was generated based on observed BMI
raw scores at 48, 60, and 72 months of age (Fig. 1.) The general pattern of the mean BMI
growth curve followed the typical BMI growth pattern seen in preschoolers with a nadir in
BMI before increasing at approximately 6 years of age. Latinos from primary Spanish-
speaking households started with higher BMI raw score trajectories at 4 years of age and
maintained higher BMI raw score trajectories over time, compared with other ethnic groups.
Using an HLM mixed-effects approach, we then estimated the mean BMI trajectories during
childhood (ages 4-6) accounting for potential protective and risk factors as summarized in
Table 4. Females were found to have significant differences in BMI raw score trajectories
compared to males adjusting for the time-independent and time-dependent predictors.
Compared to Whites, African-American and Latino children had higher rates of change in
BMI raw score trajectories. Several factors were found to be significantly associated with
lower mean BMI raw score trajectories including very low birth weight, higher maternal
education level, residing in a two-parent household, and breastfeeding during infancy. Older
age, soda, and fast food consumption, however, were risk factors and were associated with
higher predicted mean BMI raw score trajectories, compared with non-consumption of
either type of beverage or food. A mediation analysis was completed and it did not suggest
that soda consumption was a mediator of the racial disparities in BMI trajectories.

We analyzed children's mean BMI raw score trajectories for each of the major racial and
ethnic groups in the USA (Table 5). Birth weight was found to be significantly associated
with lower mean BMI raw score trajectories for each group, while maternal education was
significantly associated with lower mean BMI raw score trajectories for Whites and Asians.
Breastfeeding was associated with lower predicted mean BMI raw score trajectories for
White and Latino children from primary Spanish-speaking households. Soda consumption
was found to be significantly associated with higher predicted mean BMI raw score
trajectories for African-American children and Latino children from primary Spanish-
speaking households. Neither fruit nor vegetable consumption was found to be associated
with mean BMI raw score trajectories for any group of children.

Discussion

This is the first study to date that details BMI growth trajectories using the recent ECLS-B
nationally representative birth sample using hierarchical linear modeling. Our study
contributes to the relatively thin knowledge on the extent to which BMI growth among very
young children varies by racial and ethnic group, along with identifying significant
predictors [22]. The incidence of overweight/obesity status is already quite high by 4 years
of age: approximately one-third for both females and males. The major racial and ethnic
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groups of the USA experience significantly different BMI growth curves between 4 and 6
years of age. African-American and Latino children display higher BMI raw scores from an
early age and maintain these higher BMI growth trajectories, compared with White children.
Several dietary behaviors were found to be associated with BMI trajectories. Soda and fast
food consumption in early childhood were risk factors for higher predicted mean BMI raw
score trajectories compared to those who did not consume this type of beverage or food
while adjusting for child characteristics and socioeconomic factors.

Other investigators have used the ECLS-B data set or other longitudinal data to examine
weight outcomes in children, but they typically estimate weight status using cross-sectional
data (one wave of data collection) with simple logistic regression [4, 6, 8, 9, 23] or use
longitudinal data that focuses on growth during middle childhood or adolescence [24-30].
Methodologically, we contribute to a sparse literature that tracks BMI growth and obesity
incidence over time for young children, moving beyond cross-sectional estimations. We also
show significant differences in trajectories of weight during early childhood in African-
American and Latino children, relative to whites. These very early childhood racial/ethnic
differences in weight trajectories have been shown by just one earlier study [14]. Our results
indicate that Latino children in primary Spanish-speaking households have a higher mean
BMI raw score at 4 years of age, and they continue to maintain higher mean BMI raw scores
over time, compared with all other ethnic groups. In contrast, Latino children in primary
English-speaking households displayed higher mean BMI raw score at 4 years of age,
compared with African-American children, but then over time had lower mean BMI raw
scores than African-American children that are apparent by 5 years of age.

Our findings suggest that Latino children of immigrant or recently immigrated parents
display higher mean BMI trajectories during early childhood. Longitudinal studies that have
examined weight trajectories in older children have found similar results highlighting the
early life course development of weight status. For example, overweight trajectories of US
children in middle childhood and adolescence have shown that children of immigrants
display higher levels of over-weight status at each grade level [25, 27]. Possible risk factors
for early childhood weight disparities among Latinos compared to Whites—stemming from
our analysis and earlier research—include low maternal education, higher rates of maternal
depression, early introduction of solid foods, restrictive feeding practices, physical
inactivity, and beverage and fast food consumption patterns [4, 5, 31, 32]. In addition, these
findings support theories which suggest Latino immigrant families may face rapid increases
in income which when combined with indulging cultural feeding practices and easy
accessibility to processed foods, which are often inexpensive and highly caloric, may
contribute to unhealthy weight development [25, 33]. Additional research methodologies are
needed to build on the etiologies of weight development in Latino children; however, it is
clear that Latino children, particularly from primary Spanish-speaking households, may
benefit from targeted efforts on known risk factors in order to reduce these early weight
disparities and promote healthy weight development.

We found that children who consumed soda and fast food in the previous week, compared to
children who did not consume either type of beverage or food, were found to have
significantly higher predicted mean BMI trajectories. Although physical activity and

J Racial Ethn Health Disparities. Author manuscript; available in PMC 2017 March 01.
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beverage and fast food consumption patterns and their associations with overweight and
obesity status have been well described [4, 24, 26, 34], our results are worrisome in showing
that quite young children are exposed to highly caloric and low-nutrient-density foods. This
exposure is particularly troublesome as young children are developing taste preferences and
food-intake patterns that persist into adulthood [12]. Soda consumption has been shown to
be a risk factor for obesity during early childhood among African-American children in one
earlier study drawing on longitudinal data [34]. Our similar findings using longitudinal data
suggests that targeted efforts to reduce sugar-sweetened beverages may be one mechanism
for reducing early weight disparities for African-American children and may also benefit
Latino children in primary Spanish-speaking households.

Our study has several limitations. Like many longitudinal data sets, the ECLS-B has missing
data, given the multiple waves of data collection. Second, although our study describes
weight trajectories at 48, 60, and 72 months of age, weight and height assessments ranged
around these time points, due to the challenges of the ECLS-B study fielding a large number
of home visits to collect height and weight data. Lastly, some of our measures did rely on
parental reports, which may alter results based on parent recall bias. Unlike other studies,
however, weight and height measurements for this study were taken by trained research staff
at each data wave.

Conclusion

Our analysis identifies significant racial and ethnic differences in early childhood BMI
trajectories using a nationally representative cohort of children. African-American and
Latino children displayed higher BMI growth trajectories, compared with White children.
Latino children from primary Spanish-speaking households were found to have the highest
mean BMI trajectories. Our analysis also identified a few dietary behaviors that predict
weight trajectories during early childhood. A BMI growth model of all children showed that
fast food and soda consumption are risk factors and positively associated with BMI raw
score trajectories over time and for African-American and Latino children, soda
consumption appears to be a particularly significant predictor of early childhood BMI
trajectories. Our results highlight the need for additional research to understand the early
determinants of mean BMI trajectory differences across racial and ethnic groups but suggest
that targeting the reduction of consuming fast food and sweetened beverages may improve
early weight trajectories across all racial/ethnic groups, whereas specific efforts to reduce
sweetened-beverage consumption may best improve BMI trajectories of African-American
and Latino children. These findings, therefore, can have important clinical and research
implications as they relate to anticipatory guidance and future research intervention efforts.
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Fig. 1.
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Table 1

BMI characteristics of sample population by gender and data wave (n=15,418)

Page 11

Characteristic Female (n=7553) Male (n=7865)

Wave3(48mo.) Wave4 (60 Wave5 (72 Wave3(48mo.) Wave4(60mo.) Waveb (72

mo.) mo.) mo.)

na 3783 3020 750 3913 3082 870
Age (mean) 52.83 65.07 74.11 52.91 65.08 74.67
Age (range) 44-64.8 56.7-74.3 70.2-85 44-65.3 56.8-73.8 70.3-86
BMI, mean (SD) 16.37 (2.47) 16.46 (2.48) 16.76 (2.95) 16.62 (2.38) 16.62 (2.36) 16.59 (2.37)
>85th percentile BMI, 1132 (29.9 %) 967 (32.0 %) 236 (31.5 %) 1237 (31.6 %) 1041 (33.8 %) 263 (30.2 %)
n (%)
295th percentile BMI, 541 (14.3 %) 432 (14.3 %) 111 (14.8 %) 700 (17.9 %) 559 (18.1 %) 137 (15.7%)
n (%)

a48, 60, and 72 month 85th and 95th percentile BMI cutoffs were applied to each respective wave sample
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Table 3

Selected demographic characteristics of US children 2 to 5 years old and their parents

Timeinvariant predictors  Frequency (%)

Gender
Male 7865 (51.01)
Female 7553 (48.99)
Race/ethnicity
White 6666 (43.25)
Black 2419 (15.69)
Asian 1732 (11.23)
Other 1599 (10.37)
Hispanic 3002 (19.47)
Spanish speaking 1390 (9.02)
Breastfeeding
Never breastfed 4638 (30.08)
Ever breastfed 10780 (69.92)
Birth weight
Normal 11614 (75.33)
Moderately low 2317 (15.03)
Very low 1487 (9.64)
Predictors Waves

48 mos (n=7696) 60 mos (n=6102) 72 mos (n=1620)
Adults in household

Two-parent 6105 (79.33) 4799 (78.65) 1266 (78.15)
Dietary consumption

Any soda last week 5488 (71.31) 4336 (71.06) 1194 (73.70)

Any juice last week 7090 (92.13) 5453 (89.36) 1432 (88.40)

Any fast food last week 5805 (75.43) 4413 (72.32) 1214 (74.94)

Fruit 7 times/week 5520 (71.73) 4235 (69.40) 1072 (66.17)

Veggies 7 times/week 5270 (68.48) 4103 (67.24) 1055 (65.12)
Acculturation

Number of years in USA  27.6 (10.4) 28.5(10.7) 30.5(10.3)
Maternal education

<High school

High school 1638 (21.28) 1330 (21.80) 348 (21.48)

College 2044 (26.56) 1625 (26.63) 434 (26.79)

>Bachelor 2361 (30.68) 1949 (31.94) 525 (32.41)
Household income

Under FPL 1816 (23.60) 1379 (22.60) 376 (23.21)
Age 53 (4.1) 65.1 (3.8) 74.4 (2.8)

Continuous time-dependent predictors

Federal Poverty Level at 100 %
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Table 4

Full mixed-effects linear regression of factors associated with BMI trajectory levels

Full model BMI trajectory levels
Est SE
*
Age 0.008 0.001
Male Reference
Female _0_192* 0.050
White Reference
*
Black 0.247 0.081
N 1 *
Hispanic 0.402 0.076
1 *
Asian ~0.34 0.100
Other 0.307 0.089
Birth weight normal Reference
H 1 *
Birth weight mod low ~0.705 0.071
H 1 *
Birthweightverylow 21,093 0.088
Single-parent household Reference
*
Dual parent household ~0.120 0.053
Over FPL Reference
Under FPL -0.035 0.048
Mother's education < high school Reference
Mother's education: high school -0.073 0.054
1 H . *
Mother's education: college 0187 0.061
g o *
Mother's education: =bachelor _0.251 0.071
Mother's acculturation
Number of years in USA -0.002 0.003
Never breastfed Reference
Ever breastfed _0_225* 0.058
No soda Reference
*
Any soda 0138 0.037
No Juice Reference
Any juice -0.101 0.053
No fast food Reference
*
Any fast food 0103 0.035
No fruit 7 times/week Reference
Fruit 7 times/week -0.007 0.037
No vegetables 7 times/week Reference
Vegetables 7 times/week 0.006 0.037
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Full model BMI trajectory levels
Est SE
Intercept 16 638* 0.161

*
P value less than 0.05

*
P value less than 0.01

J Racial Ethn Health Disparities. Author manuscript; available in PMC 2017 March 01.

Page 15



Page 16

Guerrero et al.

Author Manuscript

2170 6800  SETO OVT0 6600 YSTO  $OTO 2600 2500 0600 pooy 158} AUy
ERIVEIEIEN] ERIVEI I )| ERIVEIEIE)N| ERIVEIETEN] ERIVED I )] 00J 1sej ON

8020 1200~ 020 9220~ 9ST0 LZ0  16T0  2800- 000  LTPO” soInf Auy
20UBIaJeY 80UBIBeY 30UdI943Y 30UBIR4aY 30U3I9JY a0l oN

siro %0 gero 1200 00T0 5000 2010 220 pgo0 1800 epos Auy
ERIVEIEIEN] ERIVEEI )] ERIVEIEIEN| ERIVEIET )] ERIVEIEI )] BpOos ON

220 P9 0z0 otzo- 18T €920 I¥T0  8v00- 0800 070" pajisealq 1ang
20UBIaJeY 30UsIaeY 30UdI943Y 30UBIR43Y 30UBI949Y payIsealq JanaN

0100 6100~  TT00 £000 8000 9000 8000 1100 5000 2000~ SN Ul Sieak Jo Jaquinn

0820 2900~  ¥I1Z0 0zro 1610 2007 zzzo 10 9010 7207 Jojayoedz :uoneanps ssauio

Y60  09T0- 9020 g0e0 1120 0% pero etro- 800 L27C00 9B81|09 :UO11RINPS S JBUIOIN

10 96T~ 08T0 0 gsro LLY0T wero /200 2600  ¥60'0—  100Y3s YBIY {UOITEINpa S 18I0
30uaIa)eY ERIEICIEN ESIEICIEN] ouIBleY 20UaJBleY  |00YIS YBIY > LONeINPa S JaYIoN

8IT0  £STO- 8910 1500 L8T0 pIT0 €110  L0T0- 9800  2S00- d4 J9pun
30UaI9J9Y 39UaI9JY 30UBI94aY 30UBI84aY 39UaI9JY Td4 Jan0

peT0  T6TO-  T9T0  OWC0-  9.20 P00 TZTO  PEO0- /800 L60°0- ployasnoy 1uaed [eng
a0uaIa)ey a0UaIaJeY a0uaIa)ey 39UaIRJaY a0UaIajeY ployasnoy juased-ajBuis

6050 700 erg0 WY zgg0 cor0- T6TO w TV sTT0 WP mojAIsmyBIamyyIg

1920 80 1ez0 0T pgz0 LEOE0T gpg LP90T o0 L,POLOT O] PO JyBIeMm yuig
ERIEICIEN ERIEICIEN ERIEICIEN EIEICIEN EOICICIEN Jewou yBram yuig

QITO  8820-  28T0  OvEO0- 8ET0  «~0°0  TTO 6000~ 6900 P 0T alewaS
ERIVEIEIEN] CRIVE TN ERIVEIEIE)N| ERIVEIETEN] ERIVEEIEN| 3eN
0000 %% 9000 so00- s000 1000~ $000 w00 zooo 5000 aby

s 53 B s3I s3 IS s3I 53
usiueds  ojuedsiH  usiibug  odluedsiH uesy oelg BIUM aoel Ag
SPro| KIoBee Tl TN
sjana] A10393ea} [IAIG YIIM PaleIdosse SI03ae) O UOISsalfal Jeaul| S10a44a-PaxIinl
G 9lgel

Author Manuscript

Author Manuscript

Author Manuscript

J Racial Ethn Health Disparities. Author manuscript; available in PMC 2017 March 01.



Page 17

Guerrero et al.

10°0 Uey) s3] anfeA d

*¥

G0°0 UeY] SS8] anjeA d
x

2050 0% seg0 WTTEY gogo WO gzpo WEEBP gezo L,0804T \dsoseu]
OTT0 9800~  OETO T0T0 OTT0 9500~ L0T0  €v00- S500 €000 Jeam/sawiy / sa|qeiebon
ERIVEIEIEN] ERIVEEIEENS| CRIVEIETEM] RV TN SRV TN Moam/sawll L mw_Qmu—wmm\/ ON
0210 2100 €eT0  O0ET0-  ETTO 6600 OT'O 0100 SS00  £00°0- Seam/sawin £ i
ERIVEIEIEN] ERIVEEI )] ERIVEIEIE)N| ERIVEIETEN] ERIVEIEI )] @am/sawlll / 1inlj ON
3 K3 e 53 3 3 35 s3I 53
usiueds  oluedsiH  usiiBug  dluedsiH uesy oelg UUM aoel g

spne| Aloelely [ING

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Racial Ethn Health Disparities. Author manuscript; available in PMC 2017 March 01.





