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Abstract

Introduction
The objective of this study was to identify predictors of severe
obesity in a low-income, predominantly Hispanic/Latino sample
of children in Texas.

Methods
This cross-sectional analysis examined baseline data on 517 chil-
dren  from the  secondary  prevention  component  of  the  Texas
Childhood Obesity Research Demonstration (TX CORD) study;
data were collected from September 2012 through February 2014.
Self-administered surveys were used to collect data from parents
of children who were aged 2 to 12 years, had a body mass index
(BMI) in  the  85th percentile  or  higher,  and resided in  Austin,
Texas, or Houston, Texas. Multivariable logistic regression mod-
els adjusted for sociodemographic covariates were used to exam-
ine  associations  of  children’s  early-life  and  maternal  factors
(large-for-gestational-age, exclusive breastfeeding for ≥4 months,

maternal severe obesity [BMI ≥35.0 kg/m2]) and children’s beha-
vioral factors (fruit and vegetable consumption, physical activity,
screen time) with severe obesity (BMI ≥120% of 95th percentile),
by age group (2–5 y, 6–8 y, and 9–12 y).

Results
Across all ages, 184 (35.6%) children had severe obesity. Among
children aged 9 to 12 years, large-for-gestational-age at birth (odds
ratio [OR] = 2.31; 95% confidence interval [CI], 1.13–4.73) was
significantly  associated  with  severe  obesity.  Maternal  severe
obesity was significantly associated with severe obesity among
children aged 2 to 5 years (OR = 2.67; 95% CI, 1.10–6.47) and 9
to 12 years (OR = 4.12; 95% CI, 1.84–9.23). No significant asso-
ciation  was  observed  between  behavioral  factors  and  severe
obesity in any age group.

Conclusion
In this  low-income,  predominantly  Hispanic/Latino sample of
children, large-for-gestational-age and maternal severe obesity
were risk factors for severe obesity among children in certain age
groups. Promoting healthy lifestyle practices during preconcep-
tion  and  prenatal  periods  could  be  an  important  intervention
strategy for addressing childhood obesity.

Introduction
Childhood obesity is a major public health challenge in the United
States because of its high prevalence, adverse metabolic effects,
racial/ethnic and socioeconomic disparities, and high economic
costs.  The  prevalence  of  obesity  among  children  leveled  off
between  2003–2004  and  2009–2010  in  the  United  States  (1);
however, the prevalence of severe obesity increased (2). The Na-
tional Health and Nutrition Examination Survey showed that the
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prevalence of severe obesity among children aged 2 to 19 years
was 3.8% in 1999–2000 and 5.9% in 2011–2012 (3). The health
and economic consequences of obesity (2,4,5) make it imperative
to understand the associated risk factors.  The determinants  of
severe obesity may be similar to the lifestyle, environmental, fa-
milial, and societal risk factors for overweight or obesity (4). Be-
cause obesity originates as early as the prenatal period (6), it is im-
portant to examine early-life, maternal, and childhood behavioral
factors. Few studies have investigated the risk factors and protect-
ive factors of severe obesity. One study among a nationally repres-
entative sample of children in the United States identified early-
life and maternal factors such as crossing the 85th percentile of
BMI at an early age, maternal pre-pregnancy severe obesity, gesta-
tional diabetes, and Latino ethnicity as risk factors and certain be-
havioral factors, such as attending a child care facility and eating
fruit at least weekly at kindergarten age, as protective factors for
severe obesity (7). Thus, opportunities exist to explore and identi-
fy potentially modifiable factors for severe obesity among chil-
dren.

The objective of this study was to assess the associations of early-
life, maternal, and behavioral factors with severe obesity among a
sample of low-income, predominantly Hispanic/Latino children
aged 2 to 12 years with overweight, obesity, and severe obesity
who participated in the secondary prevention randomized con-
trolled  trial  (RCT)  of  the  Texas  Childhood  Obesity  Research
Demonstration (TX CORD) study.

Methods
The TX CORD study was an integrated, systems-oriented model
that incorporated primary and secondary obesity prevention ap-
proaches across multiple sectors (primary health care clinics, early
care and education centers, elementary schools, and community
organizations) and levels (child, family, community, and environ-
ment/policy) in Austin, Texas, and Houston, Texas. The second-
ary prevention component was an RCT that compared an intens-
ive  12-month  childhood  obesity  management  program with  a
primary care provider–based intervention in the primary catch-
ment area. Baseline data for the secondary prevention study were
collected from September 2012 through February 2014 (8,9). The
target population resided in low-income medically underserved
areas and consisted of children aged 2 to 12 years who were eli-
gible for public health insurance. Catchment areas in Austin and
Houston were determined by using an index that comprised data
on income and racial/ethnic composition and data from geograph-
ical information systems. Details of the study design and methodo-
logy  of  selection  and  distribution  of  the  catchment  areas  are
provided elsewhere (8,9).

The RCT was originally designed with a sample size of 576 to
provide sufficient statistical power to determine the effect of the
intervention on the primary outcome, body mass index (BMI) z
score (8). The study recruited 549 participants. We restricted this
analysis to children born from 23.0 to 41.0 weeks of gestation (n =
517). We conducted a secondary analysis of cross-sectional data
on baseline measures, before randomization.

For the RCT, children aged 2 to 12 years with overweight and
obesity were recruited from the primary health care clinics in TX
CORD catchment areas and randomized to either the intervention
group or comparison group by age group (2–5 y [n = 149], 6–8 y
[n = 173], and 9–12 y [n = 195]). The age groups encompassed the
age range in the program’s funding guidelines and thus clustered
children with similar verbal and physical skills by age. During the
RCT, data were collected on anthropometric, physiologic, and fit-
ness measures of children; anthropometric measures of parents;
and dietary, physical activity, and psychosocial health measures of
parents and children (8). The institutional review board of the Uni-
versity of Texas Health Science Center at Houston Committee for
Protection of Human Subjects approved this analysis (Clinical Tri-
al nos. NCT02724943 and HSC-SPH-11–0513).

Measures

Outcome. The outcome of interest was severe obesity status. An-
thropometric data, including child’s height and weight, were ob-
tained by trained research staff members using standard equip-
ment (8). BMI was calculated as weight in kilograms divided by
height in meters squared (kg/m2). The Centers for Disease Control
and Prevention’s 2000 growth charts were used to express each
child’s BMI as sex-specific and age-specific BMI percentile and
as a percentage of sex-specific and age-specific BMI above the
95th percentile (10). Children with a BMI that was 120% or more
above the 95th percentile of sex-specific and age-specific BMI
(2,11) were categorized as having severe obesity. Children with a
BMI in the 85th percentile or above to less than 120% of BMI
above the 95th percentile were categorized as having overweight
or obesity.

Exposures. Two sets of exposures were of interest: early-life and
maternal factors (large-for-gestational-age, exclusive breastfeed-
ing ≥4 months, and maternal severe obesity) and child’s behavior-
al factors (fruit and vegetable consumption, physical activity, and
the presence of television in the room where the child sleeps).

Two questions were used to ask parents about birth weight and
gestational age of their child: 1) “What was your child’s weight at
birth?”  (parents  were  given  open  spaces  to  input  numbers  in
pounds and ounces), and 2) “At how many weeks was your child
born?”  (parents  were  given  open  spaces  to  input  numbers  in
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weeks). Gestational age ranged from 23.0 to 46.0 weeks. To be
consistent with research in which growth curves were used to cal-
culate  large-for-gestational-age  (12),  we  restricted  the  study
sample to children born from 23.0 weeks to 41.0 weeks. Using
birth weight and gestational age, we computed sex-specific large-
for-gestational-age (birth weight >90th percentile), adequate-for-
gestational-age (birth weight in the 10th–90th percentile),  and
small-for-gestational-age (birth weight <10th percentile) variables,
which correspond with the new intrauterine growth curves created
and validated for US neonatal intensive care units (12). These 3
categories were collapsed into 2 categories: large-for-gestational-
age (birth weight > 90th percentile) and not large-for-gestational-
age (birth weight ≤90th percentile).

Parents were asked 2 questions about infant breastfeeding prac-
tices: “For how long was your child breastfed?” and “How old was
your child when infant formula milk was introduced?” The re-
sponse options were “less than 1 week,” “less than 1 month,” “2–3
months,” “4–6 months,” and “more than 6 months” for the breast-
feeding question, and “didn’t give formula,” “less than 1 month,”
“2–3 months,” “4–6 months,” and “more than 6 months” for the
formula-feeding question. Children who were breastfed for at least
4 months and not introduced to formula until 4 months were clas-
sified as exclusively breastfed for the first  4 months of life or
more.

Maternal  severe  obesity  at  the  time  of  study  enrollment  was
defined as having a BMI of 35.0 kg/m2 or more; thus it included
both class 2 and 3 obesity (13). Procedures for measuring height
and weight of mothers were similar to procedures used for their
children (8).

Child’s fruit and vegetable consumption was determined by par-
ental report of how many times a child ate a fruit, ate a vegetable,
or drank fruit juice “yesterday”; response options were “no,” “1
time,”  “2  times,”  and  “3  or  more  times”  for  each  item.  We
summed the responses for fruits, vegetables, and fruit juice when
the parent selected 1 time or fewer for the fruit juice item. Other-
wise, we summed the responses for fruit and vegetables only.

Child’s physical activity level was operationalized as whether the
child met the current physical activity recommendations of 60
minutes per day of physical activity in the past 7 days. The item
was measured by using the following question: “During the past 7
days, on how many days was your child physically active for a
total of ≥60 minutes per day? (Add up all the time your child spent
in any kind of physical activity that increased their heart rate and
made them breathe hard some of the time.)”; response options
were “0 days,” “1 day,” “2 days,” “3 days,” “4 days,” “5 days,” “6
days,” and “7 days.” Children were classified as meeting physical
activity recommendations if parents indicated 7 days of activity.

Screen time was determined by parental report (yes or no) of a
television in the room where the child sleeps.

Covariates. Covariates were selected on the basis of research and
plausible direct or indirect association with the outcome variable
(6,7,14–16): sex of child, parent-reported race/ethnicity of child,
poverty-income ratio (PIR), parental marital status, and parent’s
physical activity level. Race/ethnicity was categorized as Hispan-
ic/Latino  or  non-Hispanic  black.  Seven  (1.4%)  children  were
neither Hispanic/Latino nor non-Hispanic black, and they were in-
cluded in the non-Hispanic black category.  PIR was based on
household size and income and was calculated by using poverty
guidelines of the US Department of Health and Human Services
(17). PIR was classified as less than 125% or 125% or more. Par-
ents’ physical activity was operationalized as whether or not they
were physically active for 30 minutes per day on 5 or more days
per week.

Data analysis

The RCT was powered for the primary outcome by age group: 2 to
5 years, 6 to 8 years, and 9 to 12 years (8); thus, the secondary-
data analyses were conducted by age group. We calculated de-
scriptive statistics for the total sample, by age group, for the out-
come of interest as medians and interquartile ranges for continu-
ous variables and frequencies and percentages for categorical vari-
ables.

We used multiple logistic regression models separately for each
age group to assess the associations of early-life and maternal
factors with severe obesity, after adjusting for the covariates. We
repeated the same modeling strategy to assess the associations of
behavioral factors with severe obesity, after adjusting for the cov-
ariates. Approximately 10% of the data for the exposures and cov-
ariates were missing. Thus, we conducted a complete case analys-
is for the 2 analytic models (the early-life and maternal model [n =
461] and the behavioral model [n = 505]). We calculated odds ra-
tios (ORs) and 95% confidence intervals (CIs). We performed a
sensitivity analysis using an alternative approach of multiple im-
putation to account for missing data that were assumed to be miss-
ing at random (18). The imputation models (2 models for each age
group) included the variables used in corresponding analytic mod-
els. Ten data sets were imputed, using chained equations, for each
of the 6 imputation models. The data sets were then pooled for the
final statistical analysis. A P value of < .05 was considered signi-
ficant. Additionally, we compared sociodemographic characterist-
ics of responders and nonresponders. STATA software version
14.0 (StataCorp LLC) was used for data analysis.
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Results
Across all ages, 184 (35.6%) children had severe obesity. Among
participants aged 2 to 5 years, one-quarter (38 of 149) had severe
obesity (Table 1). Among participants aged 6 to 8 years (69 of
173) and 9 to 12 years (77 of 195), about 40% had severe obesity.
Overall,  about half (263 of 517) of the participants were girls,
most (449 of 517) were Hispanic/Latino, and most (434 of 517)
had a PIR of less than 125%. Participants who did not complete
questionnaires were more likely to be boys and have a PIR of
125% or more.

Large-for-gestational-age children were more likely to have severe
obesity, but the relationship was significant only for children aged
9 to 12 years (OR = 2.31; 95% CI, 1.13–4.73) (Table 2). Maternal
severe obesity was associated with severe obesity among children
aged 2 to 5 years (OR = 2.67; 95% CI, 1.10–6.47) and 9 to 12
years (OR = 4.12; 95% CI, 1.84–9.23). Children aged 6 to 8 years
whose mothers had severe obesity had 1.58 higher odds of having
severe obesity, but this association was not significant (OR = 1.58;
95% CI, 0.74–3.35). Being breastfed exclusively for the first 4
months of life or more was not significantly associated with severe
obesity in any of the age groups.

None of the behavioral factors (children’s fruit and vegetable con-
sumption, physical activity, or screen time) was significantly asso-
ciated with severe obesity in our sample (Table 2), although the
associations were in the expected direction for these factors. With
every unit increase in fruit and vegetable consumption, children
aged 2 to  5  years  and 9 to  12 years  had lower  odds of  severe
obesity, but not significantly lower. Children aged 2 to 5 years and
9 to 12 years who met physical activity recommendations were at
lower risk of severe obesity, but, again, not significantly. Simil-
arly, having a television in the room where the child sleeps was
more  common among  children  with  severe  obesity  in  all  age
groups, but the relationship was not significant. The sensitivity
analysis  that  used multiple imputation methods confirmed our
findings (Table 3).

Discussion
Our findings indicated that large-for-gestational-age and maternal
severe obesity were significantly associated with severe obesity
after adjusting for child’s sex, child’s race/ethnicity, PIR, parental
marital status, and parent’s physical activity level among low-in-
come, predominantly Hispanic/Latino children with overweight
and obesity. However, in the same cohort, neither being breastfed

exclusively for the first 4 months of life or more nor behavioral
factors (children’s fruit and vegetable consumption, physical activ-
ity,  and screen time) were significantly associated with severe
obesity.

Studies have reported an association between large-for-gestation-
al-age and childhood overweight/obesity (19,20), but none has ex-
amined severe obesity. A meta-analysis of 66 prospective studies
worldwide reported that infants with high birth weight (>4,000 g)
had 1.6 times greater odds of childhood overweight/obesity than
infants with normal birth weight (2,500–4,000 g) (21). In line with
our findings, one large prospective study conducted in The Neth-
erlands (2001–2005)  reported that  maternal  obesity  was more
likely to be associated with childhood obesity (OR = 5.02, 95%
CI, 2.97–8.45) when compared to maternal normal weight (22). In
our study, being breastfed exclusively for at least 4 months was a
potentially  (but  not  significantly)  protective  factor  for  severe
obesity among children aged 6 to 8 years and 9 to 12 years. Evid-
ence for the link between breastfeeding and childhood overweight
and obesity is inconsistent, but one meta-analysis of 10 prospect-
ive studies reported that any breastfeeding, compared with for-
mula feeding, reduced the risk of childhood overweight by 15%
(6). Overall, our study adds to evidence that the prenatal environ-
ment influences the development of severe obesity and should be a
target of intervention.

We observed no relationships  between behavioral  factors  and
severe obesity when we compared children with overweight and
obesity to children with severe obesity. This finding may have
been due to several  reasons,  including a similarity in lifestyle
factors between children with overweight or obesity and children
with severe obesity (4) or a similar reporting bias in the 2 groups
in our study. Or, perhaps behavioral factors have little influence
on the severity of weight gain when comparing children with over-
weight and obesity to those with severe obesity.

Our study has limitations, many of which are common to second-
ary analyses of cross-sectional data. The nonresponse rates in the
exposures and covariates were around 10%, resulting in a reduced
sample size in the complete case analysis. Our outcome measure
was binary, which further limited the power of the study. We can-
not make temporal inferences because the study was cross-section-
al. Some degree of confounding bias, selection bias, reporting bi-
as (including selective reporting of behavioral factors), or meas-
urement error was likely. We could not control for important vari-
ables such as maternal cigarette smoking during pregnancy, gesta-
tional weight gain, gestational diabetes, adiposity rebound, and
early-life dietary practices associated with childhood overweight/
obesity (6,23,24). Research participants were children with over-
weight and obesity; thus, we cannot extrapolate our findings to
normal-weight children. Furthermore, all participants consented to
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be part of the study, and their characteristics might differ from
those of nonparticipants, thus subjecting the study to further selec-
tion bias. The outcome measure, severe obesity, measured as the
percentage of sex-specific and age-specific BMI above the 95th
percentile, does not reflect true body fat mass. Being breastfed ex-
clusively  was  measured  as  being  breastfed  exclusively  for  4
months or more, not for 6 months or more, which is recommen-
ded by the American Academy of Pediatrics (25); the response op-
tion in the TX CORD study indicated 4 months or more. Finally,
the self-reported and retrospectively collected data were subject to
measurement and recall bias; however, we would expect this bias
to affect responses similarly in all categories.

Despite the limitations, our study has several strengths. Our study
sample comprised predominantly Hispanic/Latino children from
low-income families in Texas, and we used reliable and validated
measures (12,26,27). Although a few studies have examined the
determinants of severe obesity among children (7,28), none, to the
best of our knowledge, has investigated the risk factors of severe
obesity in an underrepresented and at-risk population. A recent re-
view reported that the lifestyle, environmental, familial, and soci-
etal risk factors were similar for severe obesity and overweight/
obesity  among children  (4).  Our  findings  indicate  that  severe
obesity has some of the same risk factors as obesity in Hispanic/
Latino children.

More  than  one-third  of  the  children  in  our  study  had  severe
obesity, a finding that is consistent with previous findings (29).
Policy makers, health practitioners, researchers, and community
health workers should work together to design culturally appropri-
ate interventions and obesity-prevention strategies to stem the
rising rate of severe obesity in low-income Hispanic/Latino popu-
lations,  beginning as early as the preconception period.  These
strategies should target multiple modifiable factors, incorporate
family-based lifestyle modifications (30), and be tailored toward
population needs. Future studies should explore the associations of
multiple early-life risk factors (maternal cigarette smoking during
pregnancy, gestational weight gain, gestational diabetes, adiposity
rebound, and early-life dietary practices) with childhood severe
obesity and the mechanisms linking them.

Our study suggests that large-for-gestational-age and maternal
severe obesity contribute to severe obesity in a low-income, pre-
dominantly Hispanic/Latino sample of children. Furthermore, our
study indicates that several determinants of severe obesity, such as
dietary behaviors, physical activity, and screen time are not differ-
ent from the determinants of overweight and obesity in this popu-
lation.
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Tables

Table 1. Baseline Characteristics of Participants, by Age Group, in the Secondary Prevention Randomized Controlled Trial of the Texas Childhood Obesity Research
Demonstration Study, 2012–2014a

Characteristic All
Overweight or

Obesityb Severe Obesityc

Age group 2–5 y

No. 149 111 38

Female, n (%) 73 (49.0) 53 (47.8) 20 (52.6)

Hispanic/Latino, n (%) 133 (89.3) 99 (89.2) 34 (89.5)

Poverty-income ratiod <125%, n (%) 128 (85.9) 98 (88.3) 30 (79.0)

Parent married, n (%) 112 (75.2) 82 (73.9) 30 (79.0)

Parent physically active ≥30 minutes for ≥5days/week, n (%) 25 (16.8) 14 (12.6) 11 (29.0)

Large for gestational age, n (%) 25 (16.8) 15 (13.5) 10 (26.3)

Exclusively breastfed for ≥4 months, n (%) 43 (28.9) 32 (28.8) 11 (29.0)

Maternal severe obesity (BMI ≥35 kg/m2), n (%) 49 (32.9) 31 (27.9) 18 (47.4)

Child’s fruit and vegetable consumptione, median (IQR) 3.0 (2.0-4.0) 3.0 (2.0-4.0) 2.5 (1.0-4.0)

Child physically active ≥60 minutes per day for 7 days/week, n (%) 37 (24.8) 28 (25.2) 9 (23.7)

Presence of television in the room where the child sleeps, n (%) 105 (70.5) 76 (68.5) 29 (76.3)

Age group 6–8 y

No. 173 104 69

Female, n (%) 93 (53.8) 58 (55.8) 35 (50.7)

Hispanic/Latino, n (%) 145 (83.8) 93 (89.4) 52 (75.4)

Poverty-income ratiod <125%, n (%) 142 (82.1) 86 (82.7) 56 (81.2)

Parent married, n (%) 127 (73.4) 80 (76.9) 47 (68.1)

Parent physically active ≥30 minutes for ≥5days/week, n (%) 23 (13.3) 16 (15.4) 7 (10.1)

Large for gestational age, n (%) 36 (20.8) 18 (17.3) 18 (26.1)

Exclusively breastfed for ≥4 months, n (%) 54 (31.2) 39 (37.5) 15 (21.7)

Maternal severe obesity (BMI ≥35 kg/m2), n (%) 50 (28.9) 24 (23.1) 26 (37.7)

Child’s fruit and vegetable consumptione, median (IQR) 2.0 (1.0-4.0) 2.0 (1.0-4.0) 3.0 (2.0-4.0)

Child physically active ≥60 minutes per day for 7 days/week, n (%) 27 (15.6) 15 (14.4) 12 (17.4)

Presence of television in the room where the child sleeps, n (%) 130 (75.1) 74 (71.2) 56 (81.2)

Age group 9–12 y

No. 195 118 77

Female, n (%) 97 (49.7) 66 (55.9) 31 (40.3)

Hispanic/Latino, n (%) 171 (87.7) 106 (89.8) 65 (84.4)

Abbreviations: BMI, body mass index; IQR, interquartile range.
a Missing data for all variables of interest was approximately 10%; thus, these data were not included in the table.
b Overweight or obesity defined as BMI ≥85th percentile to <120% above the 95th percentile of the sex-specific and age-specific BMI.
c Severe obesity defined as BMI that was ≥120% above the 95th percentile of sex-specific and age-specific BMI.
d Poverty-income ratio was based on household size and income and was calculated by using poverty guidelines of the US Department of Health and Human Ser-
vices poverty guidelines (17).
e Number of times child ate fruits and vegetables “yesterday.”

(continued on next page)
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(continued)

Table 1. Baseline Characteristics of Participants, by Age Group, in the Secondary Prevention Randomized Controlled Trial of the Texas Childhood Obesity Research
Demonstration Study, 2012–2014a

Characteristic All
Overweight or

Obesityb Severe Obesityc

Poverty-income ratiod <125%, n (%) 164 (84.1) 97 (82.2) 67 (87.0)

Parent married, n (%) 147 (75.4) 88 (74.6) 59 (76.6)

Parent physically active ≥30 minutes for ≥5days/week, n (%) 27 (13.9) 18 (15.3) 9 (11.7)

Large for gestational age, n (%) 58 (29.7) 28 (23.7) 30 (39.0)

Exclusively breastfed for ≥4 months, n (%) 55 (28.2) 34 (28.8) 21 (27.3)

Maternal severe obesity (BMI ≥35 kg/m2), n (%) 55(28.2) 24 (20.3) 31 (40.3)

Child’s fruit and vegetable consumptione, median (IQR) 3.0 (1.0-4.0) 3.0 (1.0-4.0) 2.0 (2.0-4.0)

Child physically active ≥60 minutes per day for 7 days/week, n (%) 25 (12.8) 19 (16.1) 6 (7.8)

Presence of television in the room where the child sleeps, n (%) 130 (66.7) 78 (66.1) 52 (67.5)

Abbreviations: BMI, body mass index; IQR, interquartile range.
a Missing data for all variables of interest was approximately 10%; thus, these data were not included in the table.
b Overweight or obesity defined as BMI ≥85th percentile to <120% above the 95th percentile of the sex-specific and age-specific BMI.
c Severe obesity defined as BMI that was ≥120% above the 95th percentile of sex-specific and age-specific BMI.
d Poverty-income ratio was based on household size and income and was calculated by using poverty guidelines of the US Department of Health and Human Ser-
vices poverty guidelines (17).
e Number of times child ate fruits and vegetables “yesterday.”
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Table 2. Complete Case Analysis: Associations of Early-Life, Maternal, and Behavioral Factors With Severe Obesity, by Age Group, at Baseline, in Sample of Chil-
dren in the Secondary Prevention Randomized Controlled Trial of the Texas Childhood Obesity Research Demonstration Study, 2012–2014

Factor
Adjusted Odds Ratioa

(95% Confidence Interval) P Value

Age Group 2–5 y

Early-life and maternal factors (n = 137)b

Large for gestational age (birth weight >90th percentile) 2.36 (0.85–6.53) .10

Exclusively breastfed for ≥4 months 1.69 (0.63–4.51) .30

Maternal severe obesity (BMI ≥35 kg/m2) 2.67 (1.10–6.47) .03

Child’s behavioral factors (n = 147)b

Fruit and vegetable consumption (no. of times “yesterday”) 0.89 (0.70–1.13) .33

Physically active ≥60 minutes per day for 7 days/week 0.76 (0.29–2.02) .59

Presence of television in the room where the child sleeps 1.91 (0.72–5.05) .19

Age Group 6–8 y

Early-life and maternal factors (n = 152)b

Large for gestational age (birth weight >90th percentile) 1.48 (0.62–3.53) .38

Exclusively breastfed for ≥4 months 0.55 (0.26–1.20) .13

Maternal severe obesity (BMI ≥35 kg/m2) 1.58 (0.74–3.35) .24

Child’s behavioral factors (n = 172)b

Fruit and vegetable consumption (no. of times “yesterday”) 1.11 (0.91–1.35) .29

Physically active ≥60 minutes per day for 7 days/week 1.29 (0.53–3.14) .57

Presence of television in the room where the child sleeps 1.76 (0.80–3.87) .16

Age Group 9–12 y

Early-life and maternal factors (n = 172)b

Large for gestational age (birth weight >90th percentile) 2.31(1.13–4.73) .02

Exclusively breastfed for ≥4 months 0.94 (0.43–2.03) .87

Maternal severe obesity (BMI ≥35 kg/m2) 4.12 (1.84–9.23) .001

Child’s behavioral factors (n = 186)b

Fruit and vegetable consumption (no. of times “yesterday”) 0.98 (0.81–1.19) .85

Physically active ≥60 minutes per day for 7 days/week 0.38 (0.13–1.10) .08

Presence of television in the room where the child sleeps 1.09 (0.57–2.07) .80

Abbreviation: BMI, body mass index.
a Adjusted for child’s sex, child’s race/ethnicity, poverty income ratio <125% or not, parental marital status, and parent’s physical activity (≥30 minutes per day of
physical activity for ≥5 days/week).
b Sample sizes in categories differ from the sample sizes in Table 1 because of missing data.

PREVENTING CHRONIC DISEASE VOLUME 14, E141

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY   DECEMBER 2017

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,

the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions.

10       Centers for Disease Control and Prevention  •  www.cdc.gov/pcd/issues/2017/17_0129.htm



Table 3. Sensitivity Analysis Using Multiple Imputation: Associations of Early-Life, Maternal, and Behavioral Factors With Severe Obesity, by Age Group, at Baseline,
in Sample of Children in the Secondary Prevention Randomized Controlled Trial of the Texas Childhood Obesity Research Demonstration Study, 2012–2014

Factor
Adjusted Odds Ratioa

(95% Confidence Interval) P Value

Age Group 2–5 y (n = 149)

Early-life and maternal factors

Large for gestational age (birth weight >90th percentile) 1.95 (0.72–5.28) .19

Exclusively breastfed for ≥4 months 1.35 (0.53–3.45) .53

Maternal severe obesity (BMI ≥35 kg/m2) 2.90 (1.24–6.83) .02

Child’s behavioral factors

Fruit and vegetable consumption (no. of times “yesterday”) 0.87 (0.69–1.11) .27

Physically active ≥60 minutes per day for 7 days/week 0.78 (0.30–2.03) .60

Presence of television in the room where the child sleeps 1.92 (0.72–5.12) .19

Age Group 6–8 y (n = 173)

Early-life and maternal factors

Large for gestational age (birth weight >90th percentile) 1.66 (0.74–3.70) .22

Exclusively breastfed for ≥4 months 0.50 (0.24–1.04) .06

Maternal severe obesity (BMI ≥35 kg/m2) 1.65 (0.72–3.78) .24

Child’s behavioral factors

Fruit and vegetable consumption (no. of times “yesterday”) 1.11 (0.92–1.35) .28

Physically active ≥60 minutes per day for 7 days/week 1.29 (0.53–3.13) .57

Presence of television in the room where the child sleeps 1.79 (0.82–3.93) .15

Age Group 9–12  y (n = 195)

Early-life and maternal factors

Large for gestational age (birth weight >90th percentile) 2.13 (1.07–4.24) .03

Exclusively breastfed for ≥4 months 1.06 (0.52–2.17) .88

Maternal severe obesity (BMI ≥35 kg/m2) 4.58 (2.08–10.11) <.001

Child’s behavioral factors

Fruit and vegetable consumption (no. of times “yesterday”) 0.97 (0.80–1.17) .77

Physically active ≥60 minutes per day for 7 days/week 0.39 (0.14–1.15) .09

Presence of television in the room where the child sleeps 1.03 (0.55–1.94) .93

Abbreviation: BMI, body mass index.
a Adjusted for child’s sex, child’s race/ethnicity, poverty income ratio <125% or not, parental marital status, and parent’s physical activity (≥30 minutes per day of
physical activity for ≥5 days/week).
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