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Background: This study aimed to compare the obesity rates between border-
residing Mexican American children with the National Health and Nutritional
Surveys (NHANES), and to examine the individual and household
characteristics associated with weight status in these children.

Methods: This was a cross-sectional analysis of 354 children aged 8-18 years
and their parents in the Cameron County Hispanic Cohort (CCHC) from 2014
to 2020. Children were categorized as healthy weight, overweight, class 1
obesity, class 2 obesity and class 3 obesity. The distribution of CCHC
children’s weight status was compared with Hispanic participants of the
NHANES with matched age, sex, and the year of the interview. An ordinal least
square regression analysis was conducted to assess the association between
individual and household characteristics with CCHC children’s weight status.
Results: Approximately 48.0% of CCHC children had a healthy weight, 17.9%
were overweight, 22.2% were in class 1 obesity, 7.7% were in class 2 obesity,
and 4.3% were in category 3. The weight distribution of the CCHC cohort was
similar to that in the matched NHANES participants (p=0.28). Being
overweight was associated with higher household income (OR =2.25, 95% CI:
1.01-5.02) while being in class 2 and class 3 obesity was associated with boys
(Class 2 & 3 obesity: OR =2.94, 95% Cl: 1.27-6.81) and environmental factors
such as parents’ BMI (Class 2 and3 Obesity: OR =1.13, 95% Cl: 1.05-1.21).
Conclusions: Family socioeconomic status was positively associated with being
overweight and Class 1 obesity, while gender and parent’s BMI affected a child’s
likelihood of being class 2 and 3 obesity.

KEYWORDS
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1 Introduction

Childhood obesity has been linked to chronic diseases during adulthood such as
diabetes mellitus, cardiovascular disease (1, 2), and premature death (3). Among racial/
ethnic groups, Hispanic children have the highest prevalence of obesity, at 26.2% in the
US (4). The origin of childhood obesity is multifactorial. Studies investigating childhood
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obesity in Hispanic children have shown that factors such as

parental/caregiver stress, socioeconomic status, and home
environment affect children’s weight (5-10).

The Texas border region has a population near 3 million, and
89% are Hispanic (11). The lifestyle and culture of Mexican
American families living in border cities are very different from
). The culture of

Brownsville, a Texas border city, more closely resembles that of

those living in other US. cities (12,

its neighboring Mexican city, Matamoros, than its closest major
city in the U.S., Corpus Christi. Residents in Brownsville have
wide access to Mexican culture through media outlets, local
retail, and grocery stores. Furthermore, some of these residents
move freely across the border for jobs or visiting families.
Understanding childhood obesity in Texas border regions
requires examining these unique influences.

A recent study by Reifsnder et al. examined 55 Mexican
Amereican dyads (mother—child) that attended the special
supplemental program for women, infant and children (WIC)
program at a county located in South Texas along the border with
Mexico. The findings show children’s age and maternal body mass
index (BMI) are positively correlated with childhood obesity, as
measured by BMI percentile by age/sex. Children involved in the
study were toddlers aged 24-36 months, the prevalence of obesity
in school aged children and adolescents in the geographic area and
the factors associated with the risk of obesity remained
understudied (14). In 2004, the University of Texas Health Science
Center at Houston School of Public Health (UTHealth Houston) at
Brownsville in Cameron County established the Cameron County
Hispanic Cohort (CCHC) to examine the prevalence and risk
factors (biological, environmental, social, lifestyle) for chronic
diseases among Mexican American adults residing along the
). The CCHC is a longitudinal,
stratified random sample survey with participants recruited in

Texas-Mexico border (12,

Cameron County (including the city of Brownsville) and Webb
County (including the city of Laredo), comprising the southmost
Texas/Mexico border cities (12, 15, 16).

We aimed (1) to compare the overweight and obesity rates of
border-residing Mexican American children enrolled in CCHC
with the Hispanic children who participated in the National
(NHANES),
samples of the US Hispanic population, and (2) to examine the

Health and Nutritional Surveys representative
individual and household characteristics associated with the
weight status of CCHC pediatric cohort.

2.1 Study sample and data collection

To develop the original adult Brownsville sample of the CCHC,
in 2004, a random sample of 47 of the 476 census blocks with low
socioeconomic status profile (median annual income below
$17,831) was made, and a random sample of 38 of the 294 census
blocks with median socioeconomic status profile ($24,067-
$31,747) was made. In those, all households were invited to join
the survey, and one adult participant per residence was identified.
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Acceptance was 78% for the low-income tracts and 63% for the
). In 2014, the CCHC was expanded to
include children ages 8-18 years old, recruited from the
households of already-enrolled adult CCHC participants. The
current cross-sectional study sample included children ages 8-18
enrolled in the CCHC cohort from June 2014 to April 2020. As
many as five children per family could be included. Each family in

median income tracts (

this survey has been assigned a unique family number so that data
from children can be linked with parent data.

Both selected children and adults were invited to the Clinical
Research Unit (CRU)
Informed consent and assent were obtained.

for an individual interview and
examination.
Individual interview, physical examinations, and information on
mental health status, socioeconomics and education status were
collected. Further details about the CCHC children, adult cohort
recruitment and data collection have been published in previous
studies (12,
overweight and obesity relative to healthy weight, we exclude
children who were underweight (BMI < 5th percentile) (n=11),

and with missing values/incomplete information (n=24). The

). Given that our focus was on children with

final sample included 354 child-parent sets from 209 households,
of which 185 children had mother only data, 85 had father only
data, and 73 had both father and mother data. Informed consent
from parents/guardians and assents from pediatric participants
were obtained. The Committee for the Protection of Human
Subjects at the UTHealth Houston reviewed and approved the
protocol and informed consent forms, including permission to
collect and store de-identified data.

2.2 Measures

2.2.1 Weight status

Every CCHC child’s height (cm) and weight (kg) was measured
using standard procedures (17). For each, age- and sex-specific
body mass index (BMI) percentile was calculated based on the
CDC 2000 child/adolescent growth charts (18). Children were
categorized as healthy weight (5th<BMI<85th percentile),
overweight (85 <BMI < 95th), class 1 obesity (95th percentile <
BMI <120% of 95th percentile), class 2 obesity (BMI>120% to
<140% of the 95th percentile) and class 3 obesity (BMI > 140% of
the 95th percentile) based on the latest clinical practice guidelines
). Due to the
low number of children in class 3 obesity, we combined them

published by American Academy of Pediatrics (
with those in the class 2 obesity in all steps of the analysis.

2.2.2 Individual characteristics

Individual characteristics included children’s demographics
(age group 8-11, 12-18; gender (female, male), race/ethnicity/
origin (Mexican or Mexican American or Chicano, Not Hispanic,
Puerto Rican, Other), and country of birth (Mexico or USA),
[Medicaid and Child Health Insurance
Program (CHIP), Medicare, private, other, none], and mental

insurance coverage

distress, noted as elevated level of self-report depression or
anxiety symptoms (not distressed; distressed) based on two
following assessments: (1) a score above 15 on the Center for
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Epidemiological Studies Depression Scale—Revised (20) score, or
(2) a score above 44 on the Zung Self-Rating Anxiety Scale
Anxiety Status Index score (21, 22).

2.2.3 Household characteristics

Household included the total of
household members, father and/or mother’s weight (kg) and
height (cm) measured at the CRU for the calculation of BMI
(kg/m?), parents’ greatest education level (completed high school

information number

or did not complete high school), parents’ employment status
(neither employed, at least one employed), parental language
affiliation (high Spanish affiliation, high English affiliation,
unknown), parental country of birth (either parent born in
Mexico, or both USA). For 73 pediatric participants (20%) with
both parents’ data available, the mother’s BMIs was used to
represent parent’s BMI due to higher mother’s participation rate.

A child’s household physical activity environment was
categorized as physically active if, on the parent survey, either
parent reported that they met the U.S. Department of Health
and Human Services physical activity guidelines of 150 or more
min of moderate and vigorous physical activity in the week
before the survey, not physically active if they did not meet this
criterion, or unknown if the parent’s do not complete the survey
(23). Parent’s diet was assessed with a modified dietary scoring
system (the Healthy Eating Index and the Unhealthy Eating
Index), adapted from the School Physical Activity & Nutrition
survey (SPAN) (24,
answered whether in the previous day they had eaten any of 11

). For the Healthy Eating Index, parents

dietary items, from once up to maximum of five times each, in
the day before. Items included fruit, fruit juice, baked/grilled
poultry, baked/grilled fish, wholegrain bread, wholegrain cereals,
eggs, orange vegetables, salads, beans, and other vegetables. This
yielded a Healthy Eating Index score ranging from zero to 55. A
higher score of HEI indicates a healthier eating pattern with
“healthy” foods. The
Unhealthy Eating Index asked about 9 dietary items, including

higher consumption of the eleven
baked goods, French fries/chips, fried meat, frozen desserts, red
and processed meats, non-chocolate candy, regular sodas,
sweetened drinks/sports drinks, and white bread, and thus
yielded a score from zero to 45. A lower UEI score implies a
healthier diet and lower consumption of “unhealthy” food items.
If both parents completed these dietary questions, the mother’s
results were used to represent the dietary pattern of the family
due to known mothers’ or gender role (e.g., “marianismo”) in
Mexican American households (24, 26).

2.3 Statistical analysis

2.3.1 Weight status of CCHC children

To understand the weight status of CCHC children relative to
the Hispanic children nationwide, we matched the CCHC pediatric
cohort with Hispanic children who participated in the NHANES
2014-2020 (1:1 matching), a nationally representative survey
conducted by Center for Disease Control and Prevention of the
United States (27) by age (0.5 year), gender, and year of
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interview from 2014 to 2020 in CCHC pediatric study visit and
NHANES interview date.

2.3.2 CCHC individual and household
characteristics

Mean and standard deviations were used to describe continuous
variables, whereas frequency and percentage were used to describe
category variables. Univariate analyses were conducted to examine
the association of each individual and household level factor across
the four child BMI categories. Chi-square tests were applied for the
comparisons between categorical variables, and F-test was applied
for the comparisons between continuous variables.

2.3.3 Multilevel ordinal logistic regression analysis
examining the association of CCHC individual and
household characteristics with children’s weight
status

We applied a two-level model with individuals nested within
households. To address the correlation between children recruited
from the same household, intraclass correlation was used to assess
household characteristics as a higher-level predictor in explaining
weight variation in children. The individual-level residual followed a
logistic distribution with a mean of 0 and a variance of 3.29 (28).
The intraclass correlation coefficient (ICC) indicated that only
9.03% of the variability in children’s weight status was accounted for
by the household level variation, and this effect was not statistically
significant (p=0.20, alpha=0.05). Therefore, the final model
applied to assess the factors associated with the children’s BMI
category was a multivariable ordinal logistic model in which both
individual and household level factors were treated on the same
level. Due to unknown values in some household-level information
[ie., meeting physical activity guidelines of 150 or more min of
moderate and vigorous physical activity per week (23.7%)], the
unknown values were replaced by imputed values from multiple
imputation methods using SAS Proc MI/MiAnaylze. Multiple
ordinal logistic regression was then used because it can handle
outcomes in the ordered group, in which it treat the ordinal
outcomes as increasingly inclusive (cumulative) binary weight
categories (overweight, class 1 obesity, class 2 and 3 obesity) (29).
Due to non-significant relationship between imputed variables (e.g.,
meeting physical activity guidelines of 150 or more min of moderate
and vigorous physical activity per week) and child weight status, we
reported the effect estimates from the complete case analysis. A two-
sided p-value of <0.05 was considered statistically significant. All
analyses were conducted using SAS 9.4 statistical software version
9.4 (SAS Institute, Cary, NC).

3.1 Weight comparison of CCHC children
and NHANES

354 children from CCHC was matched with 354 NHANES
Hispanic. The distribution of the weight status of CCHC cohort
and matched NHANES cohort are presented in . The
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TABLE 1 Comparison of children’s weight characteristics between the
matched cameron county hispanic cohort (CCHC) and national health
and nutrition examination survey (NHANES) cohort.

CCHC  NHANES cohort| p
(N =354) (N=354) Value

n (%) n (%) 0.28

Healthy weight (5-85th percentile) | 169 (48.0) 158 (44.9)

Overweight (85th-95th percentile) 63 (17.9) 87 (24.7)

Class 1 obesity (95th percentile to 78 (22.2) 70 (19.9)

120% of the 95th Percentile)

Class 2 obesity (>120%-140% of the 27 (7.7) 25 (7.1)

95th percentile)

Class 3 obesity (>140% of the 95th 15 (4.3) 12 (3.4)

percentile)

details of the matched CCHC and NHANES cohort by participants
by age, gender and year of interview are in Supplementary
Table S1. No significant difference was found between the CCHC
cohort compared to NHANES cohort (p = 0.28).

3.2 Characteristics of CCHC children

Descriptive statistics are presented in Table 2. The cohort
included a comparable number of boys (49.4%) and girls
(50.6%). Forty percent of the participants were ages 8-11

10.3389/fradm.2024.1297391

years, and 60% were ages 12-18. Most of the participants
(85.0%) were US-born, and almost all (96.0%) were Mexican
American. Overweight and obesity affected more than 52.0%
of the study sample; 48.0% were healthy weight, 17.7% were in
overweight, 22.0% in class 1 obesity, 11.9% were in Class 2 &
3 obesity (19). 57.1% of boys and 46.9% of were overweight or
obese. Thirty-nine of the 354 pediatric participants (11.0%)
had an elevated anxiety or depression score. Fifty-nine
percent of the cohort was covered by Medicaid, and 25.1%
were uninsured.

3.3 Household characteristics

Descriptive data for household characteristics are presented in
Table 3. The parents’ mean age was 46.7+9.7 years. Most
households (84.0%) had at least one parent born outside of the
US. More than half of the parents (51.3%) did not complete high
school and one fifth were not employed (17.0%). Three quarters
(74%) of these families had an annual household income of
$39,274 or less (U.S. 2000 Census Bureau Socioeconomic quartile
1 and 2) (30, 31).

The parents’ mean (SD) BMI was 31.8 (6.9%), and 88.4% were in
the overweight/obese category. Half (50%) did not meet the
recommended physical activity level of 150 min of moderate and

TABLE 2 Univariate analysis to examine the relationship between the children’s characteristics and weight status.

Characteristics

Healthy

Weight

Overweight
(N =64)

Class 1
Obesity

Class 2 & 3
Obesity

(N=170)

(N=78)

(N=42)

Continuous variable Mean (std dev) Mean (std dev) Mean (std dev) Mean (std dev) Mean (std dev)
Average household member 55+1.4 57+1.4 52+13 55+15 52+15 0.16
Average children/household 1.9+0.9 1.9+0.9 20+09 1.8+0.9 1.9+0.9 0.65
Categorical variable n (%) n (%) n (%) n (%) n (%)
Age group 0.68
8-11 141 (39.8) 70 (41.2) 22 (34.4) 30 (38.5) 19 (45.2)
12-18 213 (60.2) 100 (58.8) 42 (65.6) 48 (61.5) 23 (54.8)
Gender 0.43
Male 175 (49.4) 75 (44.1) 34 (53.1) 41 (52.6) 25 (59.5)
Female 179 (50.7) 95 (55.9) 30 (46.9) 37 (47.4) 17 (40.5)
Hispanic, Latino or Spanish origin 0.46
Mexican, Mexican-American, Chicano 340 (96.0) 163 (95.9) 60 (93.8) 75 (96.2) 42 (100.0)
Not Hispanic 11 (3.1) 5 (2.9) 3 (4.7) 3 (3.9) 0
Puerto Rican 1(0.3) 0 1(1.6) 0 0
Others (Argentinian, Colombian etc.) 2 (0.6) 2 (1.2) 0 0 0
Born in US 0.98
No 53 (15.0) 25 (14.7) 10 (15.6) 11 (14.1) 7 (16.7)
Yes 301 (85.0) 145 (85.3) 54 (84.4) 67 (85.9) 35 (83.3)
Insurance 0.90
Medicaid/CHIP 209 (59.0) 102 (60.0) 32 (50.0) 47 (60.3) 28 (67.7)
Medicare 6 (1.7) 3 (1.8) 1(1.6) 2 (26) 0
Private 36 (10.2) 17 (10.0) 6 (9.4) 8 (10.3) 5(11.9)
Other 14 (4.0) 7 (4.1) 4 (6.3) 2 (2.6) 1(24)
None 89 (25.1) 41 (24.1) 21 (32.8) 19 (24.4) 8 (19.1)
With anxiety/depression 0.98
No 315 (89.0) 149 (87.7) 58 (90.6) 70 (89.7) 38 (90.5)
Yes 39 (11.0) 21 (12.4) 6 (9.4) 8 (10.3) 4 (9.5)
Frontiers in Adolescent Medicine 04 frontiersin.org


https://doi.org/10.3389/fradm.2024.1297391
https://www.frontiersin.org/journals/adolescent-medicine
https://www.frontiersin.org/

Low et al. 10.3389/fradm.2024.1297391

TABLE 3 Univariate analysis to examine the relationship between the household's characteristics and weight status.

Characteristics All Healthy Weight | Overweight | Class 1 Obesity = Class 2 & 3 Obesity | p-value
(N=354) (N=170) (N=64) (N=78) (N=42)

Continuous Variables Mean Mean Mean Mean Mean
(std dev) (std dev) (std dev) (std dev) (std dev)

Parent's BMI 31.8 (6.9) 30.8 (6.0) 30.8 (5.3) 32.1 (5.2) 36.0 (8.0) <0.0001*

Father's BMI 30.3 (5.9) 29.6 (5.6) 29.5 (4.2) 30.2 (4.5) 36.8 (11.1) 0.003*

Mother's BMI 31.7 (6.0) 30.9 (5.9) 30.9 (5.7) 32.1 (5.5) 34.8 (6.0) 0.0002*

Parent's Age 40.9 (9.9) 41.2 (9.5) 40.2 (10.3) 40.3 (9.8) 41.7 (11.45) 0.86

Father's Age 42.5 (10.4) 42.5 (10.6) 42.2 (9.00) 42.5 (8.8) 42.8 (14.1) 0.95

Mum's Age 39.9 (0.6) 40.4 (8.7) 385 (11.1) 39.4 (10.2) 41.0 (9.7) 0.85

Healthy Eating Index 59 (3.3) 6.0 (3.3) 5.0 (3.0) 6.1 (3.9) 56 (2.7) 0.80

Unhealthy Eating Index 53 (3.5) 5.6 (3.6) 49 (3.1) 47 (3.7) 53 (3.1) 0.38

Categorical Variables n, % n, % n, % n, % n, %

Parents 0.28
Father 132 (37.3) 64 (37.9) 28 (44.4) 23 (29.5) 10 (37.0)

Mother 222 (62.7) 105 (62.1) 35 (55.6) 55 (70.5) 17 (63.0)

Parents BMI 0.0007*

Normal weight 41 (11.6) 24 (14.1) 9 (14.1) 5 (6.4) 3(7.1)
Overweight 111 (31.4) 61 (35.9) 22 (34.4) 25 (32.1) 3(7.1)
Obese Category 1 (BMI 30 to <30) 114 (32.2) 52 (30.6) 21 (32.8) 27 (34.6) 14 (33.3)
Obese Category 2 (BMI 35 to <40) 53 (15.0) 21 (12.4) 8 (12.5) 14 (18.0) 10 (23.8)

Obese Category 3 (BMI > 40) 35 (9.9) 12 (7.1) 4 (6.3) 7 (9.0) 12 (28.6)

Father's BMI (n =169) 0.01*
Normal weight 26 (15.4) 16 (19.8) 5 (13.9) 3 (9.4) 2 (10.0)

Overweight 59 (34.9) 32 (39.5) 13 (36.1) 12 (37.5) 2 (10.0)
Obese Category 1 (BMI 30 to <30) 55 (32.5) 23 (28.4) 14 (38.9) 11 (34.4) 7 (35.0)
Obese Category 2 (BMI 35 to <40) 21 (12.4) 6 (7.4) 4 (11.1) 6 (18.8) 5 (25.0)
Obese Category 3 (BMI > 40) 8 (4.7) 4 (4.9) 0 0 4 (20.0)

Mother's BMI (n = 258) 0.06
Normal weight 24 (3.6) 14 (11.5) 4(9.1) 5(8.3) 1(3.1)

Overweight 86 (33.3) 46 (37.7) 17 (38.6) 19 (31.7) 4 (12.5)
Obese Category 1 (BMI 30 to <30) 80 (31.0) 36 (29.5) 15 (34.1) 19 (31.7) 10 (31.3)
Obese Category 2 (BMI 35 to <40) 41 (15.9) 18 (14.8) 4 (9.1) 10 (16.7) 9 (28.1)
Obese Category 3 (BMI > 40) 27 (10.5) 8 (6.6) 4(9.1) 7 (11.7) 8 (25.0)

Household Income 0.25
Quartile 1 &2 (<$24,067) 262 (74.0) 133 (78.2) 44 (68.8) 53 (68.0) 32 (76.2)

Quartile 3& 4 (>$24,067) 92 (26.0) 37 (21.8) 20 (31.3) 25 (32.1) 10 (23.8)

Parent's Education 0.25
Did not complete high school 184 (52.0) 90 (52.9) 27 (42.2) 46 (59.0) 21 (50.0)

Complete high school 170 (48.0) 80 (47.1) 37 (57.8) 32 (41.0) 21 (50.0)

Both parents born US 0.52
No 302 (85.3) 146 (85.9) 51 (80.0) 69 (88.5) 36 (85.7)

Yes 52 (14.7) 24 (14.1) 13 (20.3) 9 (11.5) 6 (14.3)

Meet physical activity guidelines of 150 min of moderate and vigorous minutes per week 0.35
No 177 (50.0) 88 (51.8) 28 (43.8) 38 (48.7) 23 (54.8)

Yes 93 (26.3) 46 (27.1) 20 (31.3) 15 (19.2) 12 (28.6)
Unknown 84 (23.7) 36 (21.2) 16 (25.0) 25 (32.1) 7 (16.7)

Parent's Language Acculturation Categories 0.35
High affiliation with Spanish 177 (50.0) 88 (51.8) 28 (43.8) 38 (48.7) 23 (54.8)
Bi-acculturation/High Affiliation to 93 (26.3) 46 (27.1) 20 (31.3) 15 (19.2) 12 (28.6)

English
Unknown 84 (23.7) 36 (21.2) 16 (25.0) 25 (32.1) 7 (16.7)

Parent's employment 0.17
Employed 294 (83.1) 144 (84.7) 52 (81.3) 59 (75.6) 39 (92.9)

Not employed 60 (17.0) 26 (15.3) 12 (18.8) 19 (24.4) 3(7.1)
*p<0.05.
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vigorous physical exercise per week. The mean (SD) healthy eating
index score was 5.9 (3.9) and unhealthy eating index score was 5.3
(3.5). From the univariate analysis, it was found that father’s BMI,
mothers BMI and parent's BMI were found to be different across
the child’s weights categories.

Table 4 presents that being male, having a parent at a greater
BMI level, and household income being in the lower category
were positively associated with a child being in a greater BMI
category. Comparing to children in 8-11 years old, children in
12-18 years old group were more likely to be in Class 1 obesity,
but this absolute difference was not statistically significant.
Children from household with upper 2 quartiles (quartile 3&4)
family income were 2.25 (OR=2.25, 95% CIL 1.01-5.02) times
more likely to be in the overweight group, comparing to children
from household with lower 2 quartiles (quartile 1&2) family
income. However, a significant association between household
income and being in class 1 obesity and class 2 and 3 obesity

TABLE 4 Ordinal logistic regression results: individual, parent, and family
cultural measures and likelihood of child obesity.

Odd ratio
(95% CI)

Measures BMI categories in

children (healthy
weight is reference)

Children characteristics
Male vs. female 1.95 (0.93, 4.09) 0.08
1.80 (0.94, 3.45) 0.08
2.94 (1.27, 6.81) 0.01*
Overweight 0.99 (0.46, 2.14) 0.98

Overweight (
(
(
(
Class 1 obesity 1.25 (0.63, 2.48) 0.52
(
(
(
(

Class 1 obesity

Class 2 & 3 obesity
12-18 years, vs.
8-11 years
Class 2 & 3 obesity 0.85 (0.37, 1.96) 0.70
Overweight 0.97 (0.28, 3.34) 0.97
1.18 (0.44, 3.16) 0.74
1.77 (0.50, 6.35) 0.38

Elevated depression or
anxiety score, yes vs. Class 1 obesity

no Class 2 & 3 Obesity

Parent individual measures
Number in household, | Overweight
Class 1 Obesity

Class 2 & 3 obesity

0.79 (0.60, 1.04) 0.09
1.51 (0.72, 3.14) 0.73
0.79 (0.58, 1.08) 0.14
1.01 (0.95, 1.09) 0.72
1.05 (0.99. 1.12) 0.09
1.13 (1.05, 1.21) 0.001*
1.71 (0.74, 3.94) 0.21
1.15 (0.51, 2.57) 0.74
1.27 (0.50, 3.13) 0.64
1.22 (0.30, 4.89) 0.78
Class 1 obesity 1.76 (0.56, 5.55) 0.35
Class 2 & 3 obesity 0.96 (0.20, 4.56) 0.96

(

each additional (
(
(
(
(
(
(
(
(
(
(

Overweight 1.12 (0.51, 2.47) 0.78

(
(
(
(
(
(
(
(
(
(
(

member

Parent BMI, each
additional BMI point

Overweight

Class 1 obesity
Class 2 & 3 obesity
Recommended Overweight
Class 1 obesity

Class 2 & 3 obesity

physical activity, Yes

VS. no

Recommended Overweight
physical activity,

Unknown vs. no
Parent high school
completion, yes vs. no 1.13 (0.45,227) | 074
0.99 (0.41, 2.39) 0.99
2.25 (1.01, 5.02) 0.05*
1.51 (0.72, 3.14) 0.27
1.32 (0.50, 3.49) 0.57
1.82 (0.82, 4.03) 0.14
1.29 (0.61, 2.72) 0.50
0.88 (0.32, 2.42) 0.80

Class 1 obesity

Class 2 & 3 obesity
Household income, Overweight
upper 2 vs. lower 2

quartiles

Class 1 obesity

Class 2 & 3 obesity
Insurance coverage, no Overweight
vs. yes Class 1 OBESITY

Class 2 & 3 obesity

Parent’s Employment, | Overweight 0.96 (0.33, 2.81) 0.95
no vs. yes Class 1 obesity 141 (0.61, 3.31) 0.42
Class 2 & 3 obesity 0.35 (0.07, 1.77) 0.21

*p <0.05.
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groups was not found. Gender was not associated with
overweight and class 1 obesity. However, boys were 2.94
(OR=2.94, 95% CI: 1.27-6.81) times the odds of being in class 2
& 3 obesity compared to healthy weight, relative to girls. Having
a parent that was obese or overweight was not associated with a
child being in the overweight or, class 1 obesity. However, for
class 2 and 3 obesity group, every unit increase in parent’s BMI
were associated with 13% greater odds of being in class 2 and 3

obesity (OR=1.13, 95% CI: 1.05-1.21).

4 Discussion

Our results demonstrated that there was no significant
difference between the obesity rates of Mexican American
children living on the Texas-Mexico border and those of
Hispanic children from the general US population. More than
half of CCHC children were obese. This was also evident in the
matched sample, where obesity rates in the CCHC and NHANES
cohorts were 52.1 and 55.1%, respectively.

Our study demonstrates a complex interplay between
individual characteristics, household characteristics and social
environment factors that influences children’s BMI in this
community. Our study results revealed that the relationship
between income and childhood obesity in this community varied
based on obesity levels. A child from a family with relatively
higher income level had a greater likelihood of being in the
overweight/class 1 obesity category than those from lower
However, income level was not
associated with the likelihood of being in higher obesity

categories specifically in obesity class 2 and 3. Likewise, the

household income families.

relationship with age group, insurance status, parental education,
and whether parents were or were not US-born were mixed
across BMI levels (although not all differences were statistically
significant). This range of findings indicates the need for further
investigation because tailored interventions aimed at some
influences upon child obesity may not work for other influences.

This community differs from the general Mexican American
population in other parts of US in several ways, such as in
degree of connection with Mexican culture. Some families in this
community are more recent immigrants, while others are
established in the US,
Measures such as work status, health insurance coverage, and

including multi-generational roots.

family diet preferences, may vary along these backgrounds. This
finding could be explained by the high poverty rate in the region.
The geographical area covered by the CCHC cohort recorded a
poverty rate of 25.5% (30-32), which was 2.5 times higher than
the national average (33). In this population with a high poverty
level, household food insecurity might be a constant fear
(34, 35), which may have motivated families with relatively
higher household to purchase more calorie-dense food. The
abundant food supply in these relatively higher household
income families could have led to a higher likelihood of their
children being overweight.

Demographic factors, including gender, were found to be
associated with class 2 and class 3 obesity. Boys had a higher
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likelihood of being in the class 2 and class 3 obesity compared to
girls. Apart from the differences in fat mass and fat distribution
due to hormones, the gender difference in moderate to extreme
obesity might be due to cultural correlates exacerbating the
gender difference in excess weight gain (36). For instance, a
recent qualitative study of Mexican American mother’s
perceptions of their child’s body weight reported that mothers
tend to perceive boys with obesity as only “overweight,”; while
girls with obesity are perceived as “obese” (36). Boys with obesity
were favorably perceived as “chubby” or “playful child with
hearty appetites” rather than as potential health issue by parents.
Moreover, mothers consider obesity a bigger problem for girls
than for boys (37). Furthermore, the study noted that boys
themselves might be unconcerned or rebellious toward their
mothers’ attempt to encourage them loss weight (36).

Consistent with the Reifsnider et al. study that examined the
risk factors associated with obesity in toddlers living on the
Texas-Mexico border, we found that household factors, such as
parent’s BMI, were found to play critical roles on a child’s
likelihood of being class 3 obesity (14). Our findings confirmed
previous findings that parent’s obesity was a strong predictor of
extreme obesity in childhood (38, 39). Similar to the findings
from second NHANES from 2014 to 2020, the familial risk ratio
(RR) of obesity was 1.5 when the age- and sex-adjusted BMI
85th percentile was used to define obesity, whereas the RR
increased to >2.6 when 95th percentile was used as the cutoff
(40). Furthermore, despite the difference scales to measure stress,
dietary intake assessment, acculturation questionnaire and age
group (8-18 years old children vs. 24-36 months old children in
Reifsnider study), we found that obese children tend to have
obese parents that preferred Spanish speaking, similar to findings
from Reifsnider et al. (14).

Childhood obesity poses both immediate and future health
risks. Children with obesity are more likely to have high
cholesterol and high blood pressure in childhood (41-44).
in children (45). This
obesity-driven insulin resistance poses an added risk of

Obesity causes insulin resistance
developing type 2 diabetes and metabolic-related complications
in the future.

Children with obesity are also more likely to grow into adults
with obesity, and the magnitude of this relationship increases
with the age of children (46). The adult CCHC cohort provided
a glimpse into the potential long-term implication of the
pediatric CCHC if they remained overweight/obese. In the adult
cohort, we observed the detrimental effects of obesity on the
adult, with a high obesity rate associated with diabetes (30.7%),
hypertension (31.6%), and hypercholesterolemia (48.2%) (14, 47,

). Thus, early intervention in treating children with obesity
should be prioritized to address childhood obesity early on the
with and household

characteristics. Without effective intervention, this will pose an

disease consideration of parental
economic burden on the community, health care system, and on
the individuals, as these children are likely grow up as unhealthy
adults with significant healthcare needs.

The findings of our study imply that Mexican American

children with class 2 to class 3 obesity living on the US-
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Mexico border differ by gender, reflecting the influence of
cultural norm on childhood obesity. The finding indicates
that future interventions should account for these different
Another
implication may be that, when addressing the severe obesity,

gender-based cultural perceptions and norms.
public health intervention should target both families and
children due to the strong relationship between children’s

and parent’s weight status.

4.1 Limitation

The pediatric CCHC was first established in 2014, and
sample recruitment is ongoing. The study sample size is
relatively small compared to some of the large epidemiologic
studies examining Hispanic children (7), but participants’
recruitment and serial data collection of participants are
ongoing. The study was cross-sectional and did not always
have data from both parents. Additionally, we used the
parent’s physical activity and diet as the proxies of the
children’s physical activity and diet due to the unavailability of
direct measurement of children’s physical and healthy eating
index scores. Moreover, information on number of hours of
screen time was not collected. Also, the high unknown rate
(23.7%) for physical activity might affect the study findings.
Despite these limitations, this study provides insights into
obesity among Mexican American children who are overweight
or obese living on the Texas—-Mexico border by characterizing
the household
characteristics. Longitudinal follow-up data on the population

association  between  individual  and
will allow us to better understand causal influences upon

childhood obesity.

A higher proportion of CCHC children fell into the extreme
obesity category compared to general Hispanic children in the
US. Family socioeconomic status was positively associated with
being overweight, while gender and parent’s BMI affected a
child’s likelihood of obese class 2 and 3 obesity. As these
children are more likely to grow up to become adult with
obesity, future research are warranted to follow up on the
children for obesity trajectory.
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