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Abstract

Objective: To examine characteristics and lifestyle behaviors associated with achieving clinically
important weight loss (CIWL) in two PWMI’s.

Methods: We examined 1010 children enrolled in the STAR and Connect for Health trials. We
defined achieving CIWL as any participant who had decreased their BMI z-score by = 0.2 units
over 1 year. Using log-binomial regression we examined associations of child and household
characteristics and lifestyle behaviors with achieving CIWL.
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Results: In multivariable analyses, children with severe obesity had a lower likelihood of
achieving CIWL compared to children without severe obesity (RR: 0.68 [95% CI: 0.49, 0.95]).
Children who were =10 years were less likely to achieve CIWL (RR: 0.56 [95% ClI: 0.42, 0.74])
vs. those 2-6 years of age. Children who consumed <1 sugary beverage per day were more likely
to achieve CIWL vs. those who did not meet the goal (RR: 1.36 [95% CI 1.09-1.70]).

Conclusion: In this analysis of children enrolled in PWMIs, achieving CIWL was associated
with younger age, not having severe obesity, and consuming less sugary beverages. Focusing on
intervening earlier in life, when a child is at a lower BMI and reducing sugary beverages could
allow for more effective PWMI’s.

ClinicalTrials.gov: NCT01537510, NCT02124460.
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Introduction

In the United States, approximately 18% of children ages 2 — 19 years have obesity (1).
Childhood obesity is associated with both short- and long-term adverse outcomes including
hyperlipidemia, diabetes, and hypertension; and with higher morbidity and mortality in
adulthood (2). The annual direct medical costs of childhood obesity are estimated at

$14.3 billion, and estimates of future economic burden when these children transition into
adulthood include $45 billion annually in direct medical costs and $208 billion because of
lost productivity from earlier death or morbidity (3). While childhood obesity rates may
have plateaued in some US population subgroups, overall rates remain high and racial/ethnic
and socioeconomic disparities appear to be widening (1).

Effective weight management interventions in childhood could reduce morbidity, mortality
and health care spending. However, most clinically-based randomized controlled trials
(RCT) to improve a child’s body mass index (BMI) have had modest success (4).
Furthermore, they utilize multiple concurrent components which make it difficult to know
which components were effective.

The United States Preventive Services Task Force (USPSTF) defines clinically important
weight loss (CIWL) associated with cardio- metabolic improvements as a change in BMI
z-score by =0.2 units (4). Characterizing children enrolled in clinical obesity interventions
who achieve the USPSTF’s criteria for improvement in weight may inform the design

of future interventions for children struggling to get to a healthier BMI. The aim of this
study was to examine what individual and parent/household characteristics and healthful
lifestyle changes were associated with achieving CIWL in two childhood obesity RCTs. We
hypothesized that children who were drinking < 1 sugary beverage per day would be the
most likely to achieve this status given previous research has shown this to be an effective
healthy lifestyle behavior change.
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Study Participants

Outcomes:

Exposures:

Data were from 1010 children who previously participated in the intervention arms of one
of two pediatric weight management interventions (PWMIs): the Study of Technology to
Accelerate Research (STAR) trial and the Connect for Health Study. STAR was a cluster-
randomized PWMI that occurred from October 2011- July 2013, for children 6-12 years
of age with a BMI = 95™ percentile. We obtained Institutional Review Board approval
from Harvard Pilgrim Health Care and written or verbal consent from all participants.
Recruitment and study procedures of STAR have been previously published (5).

In this secondary analysis we included 340 participants randomized to 1) computerized
clinic decision support plus a family self-guided behavior change intervention (CDS) (5
practices) or 2) computerized clinician decision support plus a health coach intervention
(CDS + Coaching) (5 practices). Children in the CDS intervention had a similar change in
BMI z-score over one year (—0.06 units; 95% CI: —-0.11, —0.02); compared to the CDS +
Coaching intervention (-0.05; 95% CI: —0.09,0.00) (p=0.52) (5).

The Connect for Health trial was an individually RCT which occurred from June 2014 —
March 2016. Recruitment and study procedures of Connect for Health have been previously
published (6). In this trial children were randomized to: 1) enhanced primary care (e.g.
flagging of children with BMI=> 85t percentile, clinical decision support tools for pediatric
weight management, parent educational materials, a Neighborhood Resource Guide and
monthly text messages) or 2) enhanced primary care plus contextually tailored, individual
health coaching (twice-weekly text messages and telephone or video contacts every other
month) to support behavior change and linkage of families to neighborhood resources. There
were no significant differences between the intervention arms in BMI z-score (enhanced
primary care BMI z-score change —0.06 (95% CI: -0.10, —0.02) and enhanced primary care
plus coaching group BMI z-score change —0.09 (95% CI:-0.13, —0.05).

The primary outcome was those who achieved CIWL = 0.2 BMI z-score change over the
1-year intervention period(4). Children’s age and sex-specific BMI z-scores were derived
from the height and weight measurements recording in the electronic health record (EHR)
at enrollment at their 1 year well -child visit. BMI was calculated as kg/m? and the CDC
growth charts (7) were used to define the participants BMI z-score.

Exposure data were measured at baseline. Child’s age, sex, height, and weight were obtained
from the EHR. Severe obesity was defined as =120™ percent of the 95t percentile of weight
and height measurements (8). Child race and ethnicity, parental education, age, household
annual income, and BMI were based on parent report. We examined parental report of the
following healthy lifestyle behaviors assessed after the intervention ended:

1. Sugary beverage intake: < 1 serving per day (9,10)
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Fruit and Vegetable intake: = 5 servings per day (9,10)
Screen Time Duration per day: < 2 hours per day (11)

Meeting Age Appropriate Sleep Goals (12)

a & w b

Fast Food Intake: < once per week (13)

Statistical Analysis

Results

We examined overall baseline descriptive characteristics and evaluated bivariate associations
of CIWL with the various exposures. We then used log binomial regression to examine

the adjusted associations of exposures with our outcome of interest. We included covariates
with a p<0.10 in bivariate analyses or based on a priori hypotheses in the final model to
ensure a parsimonious model. We ran two models: first adjusted for child and household
demographics including child age, gender, race/ethnicity, severe obesity, parental education,
and parental BMI, intervention and arm. The second, fully adjusted models added individual
healthy lifestyle behaviors including sugary beverage intake, fruit and vegetable intake,
screen time duration, meeting appropriate sleep goals and fast food intake. Statistical
analyses were performed in SAS 9.3.

Sample characteristics of the two clinical trials are shown in Table I. Over a quarter (26%;
N=261) of participants achieved CIWL. In bivariate analyses children were more likely to
achieve CIWL if they were 2-< 6 years vs. older than 6 years (p<0.01). Children were less
likely to achieve CIWL if they had severe obesity (p<0.01), if their parents did not have

a college degree (p=0.09), and if their parents had a lean BMI (p<0.01) (Table I). These
covariates were included in the multivariate analyses.

In fully adjusted models children 6-<10 years of age were less likely to achieve CIWL than
children 2-<6 years old (RR: 0.55 (95%CI: 0.42, 0.71)). Older children (RR 0.56;95% CI:
0.42, 0.74 for 10+ years versus 2-<6 years) and children with severe obesity (RR 0.68;95%
Cl:0.49, 0.95) were also less likely to achieve CIWL than their counterparts, while those
who drank < 1 sugary beverage per day were more likely to achieve CIWL (RR 1.36;95%
Cl: 1.09, 1.70) than those who were drinking 1 or more sugary beverages per day (Table I1).

Discussion

In this study of 1010 children participating in two childhood obesity randomized controlled
trials 26% were able to achieve CIWL or a BMI z-score decrease of by = 0.2 units. In
adjusted analyses, these children were characterized by younger age, lower baseline BMI
status, and lower consumption of sugary beverages.

There are studies that examine characteristics of success in PWMIs but none to our
knowledge have examined those who have been able to meet the threshold of CIWL. A
positive deviance or positive outlier approach, which examines those that are the most
successful, has been used in childhood obesity research; however, these studies have been
mostly limited to qualitative analyses (14,15). Wiegand et al examined 3,135 children over 2
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years and found that boys were more likely to have long-term reductions in BMI z-score and
those that were younger, 5-11 years, vs 12-15 years were more likely to be successful (16).
This is similar to our findings that younger children were more likely to achieve CIWL.

To investigate the behaviors and practices of a population in a community at high-risk for
obesity, Foster at al used a mixed methods, cross-sectional approach to interview and survey
40 families with children with a lean BMI, overweight and obesity in Texas (17). They
found that children of a lean BMI were more likely to limit juice, consistent with our results
that those consuming < 1 sugary beverage per day were more likely to achieve CIWL.
Similar to our study, they did not find evidence that screen time or physical activity were
different among the three groups studied.

Our findings that those with severe obesity are less likely to achieve CIWL is also consistent
with previous literature. Baxter et al. examined predictors of weight loss among 80 children
enrolled in a 12-week dietary weight management study, and found that lower BMI z-score
predicted weight loss (18). Previous studies have suggested that for children with severe
obesity, the magnitude of decreases in net daily energy intake necessary to achieve a healthy
weight is considerably greater (19). Previous literature has also suggested that BMI z-score
may not be the best measure for change in children with severe obesity, which is a limitation
of this study and the current USPSTF definition of CIWL (20). We hope to explore emerging
definitions of CIWL in future work.

This study has numerous strengths including its longitudinal design, EHR BMI
measurements, and relatively large number of participants. This study also has limitations
including self-reported measures for diet and physical activity and sleep.

In conclusion, our results support that limiting sugary beverages is a healthy lifestyle
behavior that was associated with CIWL. Future research should examine more effective
strategies for children with severe obesity and also ensure that children are referred to
PWMIs at younger ages. Solutions learned from children who achieve CIWL could be
generalized and promoted to optimize interventions for other children who are struggling to
get to a healthier BMI.
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Sample Characteristics of 1010 Children in the STAR and Connect for Health Interventions by Achieving

Clinically Important Weight Loss

Table I.

Overall | Achieved Clinically Important | p-value
Weight Loss
BMI z-score change = 0.2
| N=1010 | Yes N=261 No N=749 |
Child Characteristics | N (%) |
Gender
Female 505 (50) | 126 (48) 379 (51) 0.52
Male 505 (50) | 135(52) 370 (49)
Race/Ethnicity
White 430 (43) | 121 (46) 309 (41) 0.34
Black 283(28) | 64 (25) 219 (29)
Hispanic 182 (18) | 44 (17) 138 (19)
Asian/Other 113 (11) | 32(12) 81 (11)
Age (years at baseline)
2-<6 years 178 (18) | 74 (28) 104 (14) <0.01
6-<10 430 (43) | 94 (36) 336 (45)
10+ 402 (40) | 93 (36) 309 (41)
Severe Obesity (=120t percent of the 95t percentile) | 233 (23) | 38 (15) 195 (26) | <0.01
Parental Characteristics | N (%) or Mean (SD) | p-value
Parental Education
Some College or Less 463 (46) 108 (41) 355 (48)
College Graduate 545 (54) 153 (59) 392 (53) 0.09
Household Income
<$50,000 375 (38) 96 (37) 279 (38) 0.81
>$50,000 612 (62) 161 (63) 451 (62)
Parental BMI
Lean BMI 231 (24) 77 (30) 154 (21) <0.01
> 25 kg/m2 751 (76) 177 (70) 574 (79)
Parent Age in years | 40 (7) | 39 (7) 40 (7) 0.14
Intervention Arm
Star, CDS 183 (18) 51 (20) 132 (18) 0.49
Star, CDS + Coaching 163 (16) 36 (14) 127 (17)
Connect for Health Control 328 (33) 91 (35) 237 (32)
Connect for Health, Health 336 (33) 83 (32) 253 (34)
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| Overall | Achieved Clinically Important | p-value
Weight Loss
BMI z-score change = 0.2

| N=1010 | Yes N=261 | No N=749 |
Coach | | | |
Child Healthy Lifestyle Behaviors at Follow-up: | N (%) or Mean (SD) | p-value
Met age-specific sleep goal | 266 (28) | 78 (31) | 188 (27) | 0.16
Screen Time < 2 hours per day | 284 (30) | 85 (34) | 199 (28) | 0.08
Fruit and \Vegetable 5 servings per day or more | 127 (13) | 34 (14) | 93 (13) | 0.85
Sugary Beverage servings < 1 serving per day | 469 (49) | 140 (56) | 329 (47) | 0.01
Fast food goal:1 time per week or less | 841 (88) | 224 (90) | 617 (88) | 0.38
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Associations of Child, Parent/Household and Child Healthy Lifestyle Behaviors with Achieving Clinically

Important Weight Loss

Child Characteristics

RR (95% CI)

Gender *
Female 0.95(0.77, 1.17)
Male 0.0 (ref)
Race/Ethnicity*
White 0.0 (ref)
Black 0.87 (0.66, 1.15)
Hispanic 0.97 (0.72, 1.31)
Asian/Other 0.90 (0.65, 1.25)

Age (years at baseline) *
2-<Byear
6-<10 years

=10 years

0.0 (ref)
0.55 (0.42,0.71)
0.56 (0.42, 0.74)

No Severe Obesity

Severe Obesity (=120t percent of the 95t percentile) *

0.68 (0.49, 0.95)
0.0 (ref)

Parental Characteristics ™

Parental Education ™
Some College or Less

College Graduate

0.90 (0.73, 1.12)

Child Healthy Behaviors at Follow-up *

0.0 (ref)
|

Met age-specific sleep goal

| 112 089, 1.41)

Screen Time < 2 hours per day

| 1.11 (0.89, 1.39)

Fruit and Vegetable 5 servings per day or more

| 1.01(0.74, 1.37)

Sugary Beverage servings < 1 serving per day

| 138 109, 1.70)

Fast food goal:1 time per week or less

| 116 080, 167)

*
adjusted for child age, gender, race/ethnicity, severe obesity, parental education, and parental BMI, intervention and arm

HA
adjusted for child age, gender, race/ethnicity, severe obesity, parental education, and parental BMI, intervention and arm

Hok:
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*
bold denotes statistically significant results with p<0.05
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