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Abstract

Obesity affects nearly 2 million preschool age children in the United States and is not abating. 

However, research on interventions for already obese preschoolers is limited. To address this 

significant gap in the literature, we developed an intervention targeting obesity reduction in 2 to 5 

year olds, Learning about Activity and Understanding Nutrition for Child Health (LAUNCH). This 

paper describes the rationale, design, participant enrollment, and implementation of a 3-arm 

randomized, parallel-group clinical trial comparing LAUNCH to a motivational-interviewing 

intervention (MI) and standard care (STC), respectively. Whereas LAUNCH was designed as a 

skills based intervention, MI focused on addressing the guardian’s motivation to make changes in 

diet and activity and providing tools to do so at the guardian’s level of readiness to implement 
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changes. Child body mass index z-score was the primary outcome, assessed at pretreatment, 

posttreatment (Month 6), and 6 and 12 month follow-ups (Months 12 and 18). Mechanisms of 

weight change (e.g., dietary intake, physical activity) and environmental factors associated with 

weight (e.g., foods available in the home, caregiver diet) were also assessed.

This study is unique because it is one of the few randomized controlled trials to examine a 

developmentally informed, clinic and home skills based behavioral family intervention for 

preschoolers who are already obese. Being obese during the preschool years increases the 

likelihood of remaining obese as an adult and is associated with serious health conditions; if this 

intervention is successful, it has the potential to change the health trajectories for young children 

with obesity.

1. Background

Obesity affects 9.2% of 2–5-year-old children in the United States [1]. Despite earlier 

reports that obesity may be decreasing in preschool age children, recent estimates of obesity 

shows no decline for preschool age children between 1999 and 2014 [1]. Childhood obesity 

is associated with a number of medical concerns across the lifespan, including increased risk 

for cardiovascular disease, metabolic conditions, insulin resistance and type II diabetes 

mellitus, musculoskeletal disease, asthma, sleep apnea, and nonalcoholic fatty liver disease 

[2–7] as well as poor psychosocial outcomes, such as impaired quality of life, poorer global 

self-esteem, and interpersonal difficulties [6,8–10]. Being obese in the preschool years 

dramatically increases the risk of being overweight, obese, and even severely obese in later 

childhood [11] and adulthood [12]. Therefore, researchers have called for early intervention 

programs as potentially more clinically-effective and cost-effective approaches to treating 

obesity than intervening at later ages [13].

Efficacious treatments for obese preschoolers could change the trajectory of ongoing obesity 

and associated co-morbidities, as this is a developmental period in which eating and activity 

patterns are formed [14]. Yet, research focused on treatment of preschool-age children who 

are already obese remains limited. In a recent systematic review, Foster, Farragher, Parker, 

and Sosa [13] identified only six randomized controlled trials (RCTs) examining preschool 

weight management treatments. Only one study, LAUNCH (a 6 month clinic and home-

based family behavioral intervention focused on changing diet and physical activity that 

served as the pilot project for the RCT described in this paper), focused exclusively on obese 

preschoolers with a BMI percentile ≥95th [15]. Results showed significant declines in child 

BMIz for LAUNCH compared to an enhanced standard of care (one visit with a pediatrician 

who provided the American Academy of Pediatrics [AAP] recommendations for diet and 

physical activity) with effects maintained 6 months following treatment. A second, pilot 

study examined whether LAUNCH without home visits (a clinic only intervention) yielded a 

statistically significant decrease in BMIz pre- to posttreatment. In this study only LAUNCH 

with both clinic and home visits demonstrated a statistically significant decrease in BMIz 

pre to post-treatment. No statistically significant change in BMIz was found for either the 

enhanced standard of care or a clinic only intervention [16], thus indicating the home visit 

component of our family based, behavioral intervention was important in this age group.
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The purpose of this paper is to describe the design and implementation of a large phase III 

RCT to examine treatment outcomes of LAUNCH compared to motivational interviewing 

(MI) and LAUNCH to standard care (STC). MI is defined as “a collaborative, person-

centered form of guiding to elicit and strengthen motivation for change” [17]. The 

underlying premise of MI is that behavior change is more affected by motivation than 

information, and that motivation must be evoked rather than imposed. MI takes into 

consideration an individual’s readiness for change as well as their personal values, allowing 

clinicians to function as a problem-solving partner rather than an unsympathetic expert [18]. 

MI was chosen as the comparison intervention because it has been identified as a 

recommended treatment approach by an AAP Expert Committee on assessment, prevention, 

and treatment of child and adolescent overweight/obesity [19]. In addition, MI addresses 

issues of motivation, important because parents often do not recognize weight as a problem 

in this age group [20,21], and ambivalence, anemotion reported by parents in implementing 

diet and activity recommendations [22]. Thus, MI provides a credible alternative approach to 

the skills-based LAUNCH intervention. The current protocol followed the combined 

features of a pediatrician and other professional delivering the intervention described by 

Schwartz [23] in which a pediatrician conducts an initial session with the parent, but the 

follow up treatments are conducted by a licensed psychologist (instead of a dietitian) and 

delivered at an increased frequency to match on number of contacts of LAUNCH. Based on 

the results of our pilot data [15] and the Schwartz MI study [23] we hypothesize that 

LAUNCH (a skills based approach) will result in a significantly greater decrease in BMIz 

compared to MI at post-treatment (6 months after baseline). We also hypothesize LAUNCH 

will result in a significantly greater decrease in BMIz compared to STC at post-treatment (6 

months after baseline).

2. Study design

2.1. Objectives

A 3-arm RCT was conducted comparing LAUNCH to a MI intervention matched on number 

of session contacts and to STC where no additional intervention is provided outside of their 

routine pediatric care. This project was supported by the National Institute of Diabetes and 

Digestive and Kidney Diseases (NIDDK) R01DK091251. The primary study outcome was 

change in child BMIz pre to posttreatment. The secondary outcome was change in child 

BMIz at 6 and 12 months following the end of treatment. Child health behaviors (e.g., child 

diet and physical activity) and home environmental factors (e.g., presence of a television in 

the child’s room, foods available in the home, caregiver diet and activity) that may explain 

change in child BMIz were also examined.

2.2. Participant recruitment, enrollment, and retention

Participants were children 2 years 0 months to 5 years 11 months with an age- and gender-

specific BMI at or above the 95th percentile and at least one caregiver. In addition to weight, 

inclusion criteria included the child having a well-child visit with their pediatrician within 

the 12 months prior to the recruitment chart review, living within 50 miles of the medical 

center where the study was conducted, and medical clearance from their pediatrician to 

participate in the study. Exclusion criteria were 1) the child having a medical condition 
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known to promote obesity (e.g., Prader-Willi syndrome, Cushing’s syndrome); 2) concurrent 

enrollment of the child in another weight control program; 3) the child was prescribed a 

weight-affecting medication (e.g., Ritalin, steroids); 4) presence of a medical condition that 

could preclude full participation in the program (e.g., autism, diabetes); or 5) lack of 

English-speaking ability.

Recruitment and enrollment was done on a rolling basis across10cycles. Within each 

recruitment cycle, a minimum enrollment of 12 participants was required prior to 

randomization across the three arms to ensure at least 4 families in each intervention arm per 

cycle. A minimum of 4 families was deemed desirable to constitute a group treatment for the 

clinical portion of the intervention. A total of 27 independent pediatric practices unaffiliated 

with the primary medical center participated in recruitment, with 1 to 5 pediatric practices 

participating per recruitment cycle depending on the size of the pediatric practice to meet 

enrollment goals. For pediatric practices using an electronic medical record, a report was run 

identifying children ages 2 to 5 years 11 months at or above the 95th percentile BMI for age 

and gender. Research staff then reviewed the medical charts of these potentially eligible 

children under a Health Insurance Portability and Accountability Act (HIPAA) waiver and, 

if requested, a business associate agreement, for inclusion and exclusion criteria. For 

practices using paper charts, all children between the ages of 2 and 5 years 11 months were 

identified through billing records and the charts of all children identified as within the age 

range were reviewed for inclusion and exclusion criteria.

The research team provided the list of children determined to meet eligibility via chart 

review to pediatricians and their staff who reviewed the list and indicated medical clearance 

for a child to participate in the program by signing an introductory letter about the study that 

was then mailed to the family. The IRB-approved recruitment packet included this 

introductory letter from the pediatrician along with a flier that introduced the study and 

study staff, and a stamped, return addressed postcard that families could mail back to the 

pediatrician office to decline being contacted by study staff. Families who did not return the 

postcard within 10 days were contacted by research staff via phone to provide more details 

about the study, invite participation, and conduct further eligibility screening.

Families interested in enrolling were scheduled for two baseline visits, one at the clinic and 

one at their home. To ensure that children officially met the inclusion criteria of being ≥95th 

percentile BMI, as measured at the baseline clinic visit, the clinic baseline visit occurred 

before the home baseline visit beginning with cycle 2. At the first baseline visit, written 

informed consent and parental/guardian permission for child participation was obtained as 

approved by Cincinnati Children’s Hospital Medical Center’s Institutional Review Board. 

During the consent process, in addition to the guardian being given a copy of the consent 

form to read, the research staff verbally summarized each section including the purpose of 

the study, why they were invited to participate, how long the study will last, what is involved 

in participation, potential risks and benefits, and how their data will be kept confidential. 

The three arms of the study were described as an in-person intervention, a phone 

intervention, and a group that will be followed every 6 months to monitor the preschooler’s 

weight over time. In addition, the concept of random assignment to the groups was 
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explained and families were assessed for their willingness to participate regardless of which 

group they were randomly assigned.

In addition to the 27 independent practices, 7 practices within a unified health system 

expressed interest in being involved in recruitment, but were prohibited due to administrative 

policies of their parent institution. These practices were allowed to refer families if they 

wished and provided fliers about the study as well as inclusion and exclusion criteria.

The posttreatment assessment was conducted at Month 6 and follow-up assessments were 

conducted 6 and 12 months following the end of treatment (Month 12 and 18). Participant 

retention strategies for posttreatment and follow-up assessments included appointment 

reminder postcards and phone calls, birthday and holiday cards, and magnets with study 

logo and contact information. Participants were reimbursed $50 for completing study 

outcome measures at each assessment point, but not for any intervention sessions. When 

participants were recruited from greater distances from the medical center (beginning in 

recruitment cycle 7), an additional $25 reimbursement was provided to participants traveling 

20 or greater miles to help offset the greater travel costs of completing assessments. If 

participants chose to withdraw from the study, whenever possible, the reason for 

withdrawing was documented.

2.3. Randomization

Participants were randomized by the study statistician following completion of all baseline 

measures. Specifically, study staff sent the statistician the list of participants along with the 

participants’ date and time of consent, weight, height, gender, and age (to calculate BMIz) 

once all baseline assessments were completed on the cohort of participants for a given cycle. 

The statistician had no contact with participants and concealed the randomization sequence 

from study personnel until all participants were assigned to an intervention arm. Children 

were assigned to blocks of size 6 or 9 based on date and time of consent for study 

participation, using a pseudorandom number generator. Children were then stratified within 

a given block into either low/high (block of 6) or low/medium/high (block of 9) BMIz 

groups, and randomization occurred within these BMIz groups to ensure equivalence across 

the three intervention arms. Specifically, for blocks of size 6, BMI z-scores were split into a 

low and high group and for blocks of size 9, BMI zscores were split into low, medium, and 

high groups, based upon the BMIz of the participants in that cycle. Beginning at cycle 8 

child race/ ethnicity was added as an additional stratification variable (and to the information 

given to the statistician) to ensure equal distribution of Hispanic/Latino and African 

American children across the three arms. The statistician provided the study personnel the 

randomization assignment for all participants at one time and study personnel then reached 

out by phone and informed families of their intervention assignment. For families randomly 

assigned to LAUNCH and MI, treatment visits were also scheduled during that phone call. 

The flow of study procedures for each intervention cycle is shown in Fig. 1. Study staff who 

collected outcome measures remained blinded to participant assignment throughout the 

study.
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2.4. Power analysis

A power analysis was conducted based on results of our pilot study comparing LAUNCH to 

STC [15] to estimate the effect size of LAUNCH and based on a study comparing a 1–2 

session office-based MI to prevent childhood obesity to STC [23] to estimate the expected 

effect sizes for MI. Compared to standard of care treatment, the LAUNCH pilot RCT 

demonstrated an effect size of 1.7 on change in child’s BMIz from baseline to posttreatment, 

Month 6 [15]. MI demonstrated an effect size of 0.02 compared to a standard of care 

treatment, on change in child’s BMIz from baseline to Month 6 [23]. Because the MI effect 

size from the Schwartz and colleagues study [23] was not based on weekly delivery of MI 

sessions as it was conducted in the current study, it was acknowledged that the MI arm of the 

current study could have a greater impact than this effect. At the time the power analysis was 

conducted for this study, there was an absence of any MI pediatric obesity intervention 

studies with weekly treatment sessions, therefore we chose the more conservative estimate 

of 0.35 for the effect size of the weekly MI, which is halfway between a small and medium 

effect size. These effect sizes yielded an expected effect size of 1.35 for the LAUNCH and 

MI comparison, and an expected effect size of 1.7 for the LAUNCH and STC comparison. A 

sample of 43 participants per arm was sufficient to detect the aforementioned difference with 

80% power. Based on an estimated 22% attrition rate pre to posttreatment, we sought to 

enroll 56 participants per group.

2.5. Description of study arms

2.5.1. Overview—The overall goal of both LAUNCH and MI was to either 1) stabilize 

or slow the rate of children’s weight gain to allow for a gradual decline in obesity as the 

children grew in height or 2) produce a gradual weight loss of 1 lb./month until the child 

achieved BMI percentile b85th. Both LAUNCH and MI interventions sought to establish 

quality nutrient intake, reduce excess caloric intake, and increase physical activity. Targeting 

behaviors were those recommended by the Expert Committee on Prevention, Assessment 

and Treatment of Child and Adolescent Overweight and Obesity [19] including 1) limiting 

portion size; 2) limiting consumption of energy-dense foods; 3) limiting eating out; 4) 

consumption of ≥5 servings of fruit and vegetables per day; 5) minimizing or eliminating 

sugar-sweetened beverages; 6) limiting screen time to ≤2 h per day, and no TV in room 

where child sleeps; and 7) achieving ≥1 h of moderate to vigorous physical activity per day.

2.5.2. Learning about Activity and Understanding Nutrition for Child Health: 
LAUNCH Intervention—LAUNCH was a behavioral, family-based weight management 

intervention tailored to the unique developmental aspects of preschoolers. LAUNCH was 

based on social cognitive theory, successful dietary interventions found to be effective with 

children with other chronic conditions conducted by the investigatory team [24] and 

successful behavioral family-based treatments of obesity in school age children (e.g., 

caregiver involvement, stimulus control, self-monitoring of dietary intake [25]). The 

program was tailored based on the unique developmental factors associated with obesity in 

this age group such as food neophobia and tantruming for food [26,27] and focused on 

learning via modeling, practice and rehearsal, shaping and reinforcement [28]. Research has 

shown that most parents of overweight or obese preschoolers do not know how to encourage 

consumption of new foods, such as fruits and vegetables [20,29], feel guilty that they are 
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depriving their child if they limit unhealthy foods, and/or feel they do not know how to 

manage the anticipated tantrums from restricting access to unhealthy foods [20]. Therefore, 

addressing these parenting concerns was considered critical in a weight management 

program for this age group.

LAUNCH was a 6-month, 18 session intervention that consisted of alternating clinic-based 

group treatment sessions and individual homebased visits. Clinic sessions were attended by 

at least one caregiver and the target child, who were seen in simultaneous but separate 

caregiver and child groups and lasted 90 min. To minimize burden on families, sessions were 

scheduled in late afternoon/early evening and childcare was provided for siblings of 

participants. Additionally, a light meal consistent with healthy nutrition guidelines was 

provided to both children and caregiver groups. The provision of a meal allowed for social 

modeling of trying and eating healthy foods for the children and modeling of healthy meal 

options for caregivers. The topics targeted in each session are outlined in Table 1, and 

include nutrition information (e.g., portion sizes, dietary recommendations) and behavioral 

parenting strategies (e.g., differential attention [praising and ignoring], time-out, vegetable 

exposures [daily vegetable taste test with a new vegetable introduced every 2 weeks] and 

shaping to encourage consumption of new foods, instruction and command giving). A 

detailed description of the format of LAUNCH treatment and treatment targets has been 

presented elsewhere (e.g., [15]) and are shown in Table 1. LAUNCH incorporated home 

visits to facilitate generalization of the clinic taught skills to the home including parenting 

skills and changing the home environment [30,31]. The interventionists for the clinic 

caregiver group sessions were licensed clinical psychologists, and interventionists for the 

child-portion of clinic based sessions and home-based sessions were post-doctoral fellows in 

pediatric psychology or nutrition. If a family missed a session one makeup session was 

offered prior to the next scheduled session.

While new content was presented to families during the group based clinic visits, the home 

visits provided the opportunity for tailoring treatment to the unique needs and barriers of 

each family as well as offered opportunities for observation, demonstration, and practice of 

behavioral skills in vivo (e.g., doing a vegetable taste test or time-out in the child’s home 

environment). Home therapists also assisted caregivers with implementation of stimulus-

control strategies by reviewing foods in the home, identifying high calorie-low nutrient 

foods, and helping the caregiver eliminate high calorie/low nutrient foods from the home or 

developing a plan for limiting intake and future purchases. Specifically, at home visits 

materials from the previous clinic session were briefly reviewed, caregiver questions and 

concerns were addressed, and dietary records since the previous session were discussed. 

Practice of the clinic-based skills was then conducted, for example observing the caregiver 

and child complete a vegetable taste-test. Barriers to implementation of the clinic taught 

strategies in the home were problem-solved and behavioral strategies were modeled and role 

played (e.g., how to conduct a time-out, enforcing limits on screen time, managing child 

resistance to introduction of new foods). Behavioral or nutritional challenges witnessed by 

the therapists during home visits allowed tailored feedback and practice of skills to be 

provided in real time.
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Throughout treatment, caregivers were provided an iPod Touch™ to record their and their 

child’s food and beverage intake using the “DietTracker” application developed for this 

study. Caregivers received weekly individualized written feedback regarding their and their 

child’s dietary intake including progress towards goals. In Session 8 the primary focus of 

treatment transitioned from nutrition to physical activity. The physical activity component 

initially targeted decreasing sedentary behaviors (TV and screen viewing) as such 

interventions have been found to lead to an increase in physical activity [32–34] and then 

proceeded to increasing developmentally appropriate moderate and vigorous physical 

activity. To assist caregivers in monitoring physical activity pedometers were provided for 

the children and their caregivers along with gradually increasing step goals each week of 

treatment. Similar to the dietary component, caregivers were provided weekly feedback on 

their child’s daily steps. At Sessions 6, 12, 14, 16, and 18, caregiver and child 

anthropometrics were measured at the clinic session and shared with the family graphically 

by comparing child and caregiver weight and BMI to their baseline measurements.

2.5.3. Motivational interviewing—The MI intervention consisted of 4 in-person visits 

and 14 phone sessions delivered at the same frequency and timing as the LAUNCH 

intervention sessions (See Sample Dialogue from Manual in Supplemental online material). 

The first session was conducted in clinic by a pediatrician with training in obesity and MI 

and included information about their child’s weight and BMI percentile. Caregivers were 

provided a packet of publicly available materials/brochures from the Let’s Go 5–2-1–0 

program and asked about their concern about their preschoolers’ weight, diet and physical 

activity. Following the tenets of MI, caregivers were asked about their desired child 

outcome, motivation, and confidence to make changes in any area of concern. If receptive 

they were asked to select a nutrition or physical activity goal as a primary target of 

discussion from a menu of the AAP recommendations and the Let’s Go 5–2-1–0 materials. 

The remaining MI sessions were delivered by licensed PhD-level psychologists trained in 

MI. The content of these MI intervention sessions consisted of a discussion of the previous 

goals selected by the caregiver, exploration of the caregiver’s perception of the success (or 

lack thereof) in reaching these goal(s), determination of caregiver’s confidence and 

willingness to continue working on existing goal(s) or to establish new behavioral goals, and 

exploration of caregiver initiated strategies for goal attainment, including overcoming 

barriers to change. These sessions were all tailored to be caregiver-driven behavioral 

changes with additional therapist support in the form of problem solving or information 

provision as requested. Sessions 2, 12, and 16 were delivered in the families’ home with the 

remaining sessions delivered by phone. Text reminders were sent prior to scheduled sessions 

as requested and missed sessions were rescheduled with the families whenever possible and 

occurred prior to the next scheduled session. Consistent with the spirit of MI, session length 

was determined by caregiver preference; typical range was 15–35 min.

2.5.4. Standard care (STC)—Participants in the STC arm did not receive any treatment 

content from the study beyond informing them that their child met criteria for obesity during 

the initial phone call and at the initial assessment sessions. Thus, these children were 

followed as usual by their pediatrician similar to the children in LAUNCH and MI.
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2.6. Study monitoring procedures

2.6.1. Intervention training and treatment fidelity

2.6.1.1. Training.: Treatment providers were selected based on their previous training and 

experience in the respective treatment modality, MI and behavioral therapy and were 

external to the staff at the pediatric clinics. All therapists received training in the application 

of these therapy skills within the context of the intervention protocols prior to delivering the 

treatment in the trial. There were three MI interventionists, a pediatrician and two 

psychologists. The initial psychologist served as interventionists for MI across cycles 1–7. 

The second psychologist overlapped with the original therapist in cycle 7 for training and 

served as the MI therapist across cycles 8, 9 and 10. There was one primary therapist for 

LAUNCH throughout the trial except for cycle 7, when the therapist was out on medical 

leave.

MI interventionists were selected for the trial because of their extensive training and 

experience in MI. Although there is no official MI certification to date, each MI 

interventionists had approximately of 10 years of MI experience including participation in 

various structured MI trainings. The initial psychology MI interventionist was a member of 

the Motivational Interviewing Network of Trainers (MINT) and participated in creating the 

MI manual based on existing interventions [35,36]. The physician and psychologist 

completed a guided review of the treatment manual with the study staff. In addition, 

throughout the first three cycles the psychologist and physician met together and reviewed a 

subset of each other’s audiotapes and provided feedback on MI integrity. When the second 

psychology MI interventionist joined the study, she overlapped with the initial therapist in 

delivering cycle 7. Training included reviewing audiotapes of the initial interventionist’s 

sessions prior to implementing a session with one family, and receiving regular feedback on 

the audiotapes of her own implementation. Throughout the study, MI fidelity coders 

provided additional feedback to the interventionists on a quarterly basis.

The LAUNCH interventionist was trained on the LAUNCH protocol during the pilot studies 

[15,16]. The interventionist reviewed the manual and observed a full intervention cycle of 

the pilot led by the PI. In subsequent cycle of the pilot, the interventionist conducted the 

parent sessions independently and videotaped sessions were reviewed by the PI who 

provided supervision and feedback after every session. Once the current trial began the PI 

was not involved in supervision of the intervention. The fidelity coder, a PhD-level 

consultant with expertise in obesity treatment, watched each session of the first cycle of 

LAUNCH and provided supervision and feedback to the interventionist following each 

session. The interventionist for LAUNCH was consistent across all cycles except for a brief 

medical leave in cycle 7. The replacement therapist had extensive prior training in behavioral 

weight management treatment with school age children. She was trained on the current 

protocol by shadowing and co-leading cycle 6 with the primary LAUNCH therapist and 

weekly supervision from the primary therapist following each session.

Postdoctoral fellows, who conducted the child clinic sessions and home visits, were trained 

by review of the LAUNCH manual, watching videotapes of child group sessions, listening to 

audiotapes of home visits, and conducting a role play of sessions with feedback from the 

Stark et al. Page 9

Contemp Clin Trials. Author manuscript; available in PMC 2018 December 28.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



licensed psychologist conducting the parent group. In addition, each new fellow shadowed a 

second year fellow in the conduct of child clinic groups and home visits for one cycle before 

being assigned their own families. Fellows also received weekly supervision by the licensed 

psychologist conducting the corresponding parent group that included review of audio/

videotaped sessions as needed.

2.6.1.2 Fidelity: All LAUNCH and MI sessions were either video or audio taped. A 

fidelity checklist of LAUNCH session content was developed that outlined the specified 

teaching and practice of behavioral skills, nutritional information, and physical activity 

content as was successfully done in our randomized trial for nutrition in CF [24]. During 

conduct of the current trial, 25% of LAUNCH clinic and home sessions were scored using 

this fidelity checklist by a PhD-level consultant with expertise in obesity treatment and not 

otherwise involved in the study except to provide supervision and feedback during the 

implementation of the first treatment cycle. Similarly, 25% of MI sessions were scored using 

the Motivational Interviewing Treatment Integrity coding system (MITI 3.1.1; which was the 

current coding system throughout the study) [37]. Therapist utterances were evaluated based 

on five global MI dimensions (Evocation, Collaboration, Autonomy/Support, Direction, 

Empathy) on a five point Likert scale, as well as behavioral codes (i.e., Giving Information, 

Open Questions, Closed Questions, Simple Reflections, Complex Reflections, MI Adherent 

and MI Non-adherent) by a health care practitioner trained in MI. For both interventions if 

fidelity was found to drop below 90% on any coded session, feedback was provided to the 

therapist on components to which they were not adhering by the individual conducting the 

reliability coding.

2.7. Primary Outcome measures

Outcomes were assessed across the 3 intervention groups at pretreatment, post-treatment, 

and 6 months and 12 months posttreatment unless noted otherwise.

2.7.1. Anthropometrics—All measures were obtained by trained personnel in the 

Clinical Translational Research Center (CTRC) Bionutritional Core who were unaware of 

participant treatment assignment. Children were weighed three times without shoes and 

while wearing under clothing and a paper gown using digital Scaletronix scale (Wheaton, 

IL) at each assessment point with repeated measurements if necessary until there was 

agreement within 100 g. Child height was measured in triplicate to within 0.5 cm with a 

maximum of four measurements with a Holtain stadiometer. The same weight and height 

scales were used across all assessment points. The average of the weight and height 

measurements was used in child BMIz computations using CDC growth charts and the LMS 

method [38]. BMIz was chosen to assess treatment change as this metric allows for 

comparison across individuals who differ in age and gender, within an individual over time, 

and is sensitive to percent fat loss [39]. In addition, percent over the 50th percentile BMI and 

BMI percentile will be calculated to ensure inclusion criteria are met and to evaluate clinical 

implications of BMIz. Caregivers were measured in light clothing without shoes following 

the same procedures for weight and height. Absolute weight loss was examined for 

caregivers with a BMI ≥25.
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2.8. Secondary outcome measures

2.8.1. Diet and Activity—Child diet and activity was measured to assess changes in 

outcomes considered the mechanisms for change in weight: dietary intake and physical 

activity.

Children’s dietary intake was assessed using three random 24-hour recalls collected using 

the multiple-pass method [40]. This method has been validated against the doubly labeled 

water methods for energy intake in young children, and deemed accurate for estimates of 

energy and nutrient intake at the group level for young children ages 3–4 [41] and 4 to 7 

years [42]. Recalls were collected by telephone interview by a trained research dietitian from 

the CTRC Bionutritional Core who was unaware of the participants’ treatment assignment. 

At the baseline visit caregivers were trained to use a 2-dimensional food portion size model 

(Food Amounts Booklet available from the Nutrition Coordinating Center at the University 

of Minnesota [43]). The first 24-hour recall was conducted in clinic and the next two by 

telephone with caregivers about their children’s dietary intake. Recalls were collected for 2 

weekdays and 1 weekend day. Food recalls will be analyzed for children’s average caloric 

intake, nutrient content (e.g., fat) and number of servings within food groups (e.g., fruits and 

vegetables) using Nutrition Data Systems for Research (NDS-R) software (versions 2012–

2016) [44].

Child Physical Activity was monitored using ActiGraph accelerometers (Model GT3X+), an 

accelerometer validated and calibrated for use among preschool children [45,46]. Caregivers 

also completed an Activity Checklist on which they reported whether their child engaged in 

a list of various sedentary activities, as well as reported the numbers of hours their child 

engaged in these sedentary activities including screen time.

Child Sleep was measured by caregiver-report of child sleep and wake times over 7 days/

nights and was used to calculate average nightly hours of sleep for children on both 

weekdays and weekends.

2.8.2. Obesogenic environment—Assessment of Home Food Environment is a 

measure developed in our pilot studies and was used to assess the availability of fruits and 

vegetables, high fat foods and beverages in the home and presence of TVs and other screens 

in the child’s bedroom [47]. A trained observer blinded to the families’ treatment assignment 

conducted all assessments of the home food environment and a second independent observer 

coded 25% of randomly selected homes for reliability purposes.

Caregiver Eating is a component of the obesogenic environment via caregiver modeling of 

food choices. Caregiver food intake was assessed via the Block Food Frequency 
Questionnaire which is a self or interview administered questionnaire about 110 commonly 

eaten foods. In the current study the questionnaire was self-administered via computer. 

Nutrients included for this study were estimated daily caloric intake, % fat, and servings of 

fruits and vegetables.

Caregiver Activity is also a component of the obesogenic environment and was assessed 

using the Paffenbarger Activity Questionnaire. This self-report questionnaire has been 
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validated [48] and was used in the NATIONAL Weight Control Registry to estimate activity 

of ~3600 participants. It yields an estimate of calories expended per week in overall leisure 

time activity and in activities of light (5 kcals/min), medium (7.5 kcals/min), and high (10 

kcals/min) intensity [48].

2.8.3. Parenting and child eating behaviors—Parenting and Child Eating Behaviors 
were evaluated in order to assess any unintended negative consequences of treatment on the 

parent-child feeding interaction [49], as parenting, feeding and child eating behaviors have 

been implicated in pediatric obesity [50]. The following behaviors were assessed: Parenting 
Styles and Dimensions: [51, 52], attitudes towards eating and beliefs (using the About Your 

Child’s Eating – Revised; [53,54]), adherence to daily routines in the home (using the Child 
Routines Questionnaire-Preschool: [55]), and concerns about children’s eating (using Child 
Feeding Questionnaire: [56]. In addition, Pediatric Quality of Life was assessed using the 

PedsQL Generic Core Scales [57] parent proxy report as overweight children have been 

found to have poorer health-related quality of life when compared to non-overweight 

children [58,59].

2.9. Demographics

Caregivers completed a questionnaire at the baseline assessment regarding family 

demographics, including ethnicity, marital status, highest level of education attained by 

parents, household income, number and age of children, and family history of obesity co-

morbidities (Family Health Questionnaire).

2.10. Treatment satisfaction and process

For LAUNCH and MI participants, the Caregiver Motivation Inventory [60] was 

administered at baseline and post-treatment. Adherence to Treatment, a modified Barrier to 
Treatment Participation Scale [61] and caregiver satisfaction were administered at the end of 

treatment to assess caregiver satisfaction and motivation for treatment as well as any barriers 

encountered. At the 6, 12 and 18 month assessments guardians of children in all three groups 

were asked if they sought formal weight loss treatment from a health care provider for 

themselves or their child outside of the trial. In addition, STC participants were asked 

additional questions, adapted from the NHANES 2009 Weight History Questionnaire [62], 

to assess for any weight loss strategies utilized on their own during their participation in the 

trial. Treatment attendance to all sessions for both interventions was assessed to determine 

treatment dosage for each participant. Record of attendance was recorded in real time by 

research staff. Families missing a session were offered one make up session prior to the next 

scheduled session. Family participation in either the regularly scheduled or the make-up 

session was counted as a delivered treatment dose.

2.11. Data safety monitoring/adverse events

A data safety monitoring board (DSMB) comprised of an expert in pediatric obesity, a 

statistician, and an experienced safety officer for clinical trials was formed prior to the 

beginning of the trial and provided regular oversight of data and safety monitoring issues. 

These experts 1) developed study safety benchmarks and procedures; 2) reviewed and 

evaluated the accumulated data for participant safety, adverse events, and study conduct and 
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progress; and 3) conducted treatment fidelity and compliance reviews every 6 months 

through a combination of in person and phone conference meetings.

Adverse Events were assessed at each intervention session and assessment time point. At 

each of these contacts, caregivers were asked by a PhD-level licensed psychologist or post-

doctoral fellow for any changes in the child’s health since the last contact. In addition to 

caregiver self-report of child health, at all assessment visits changes in child height 

percentile were assessed to ensure that treatment did not adversely affect height growth. 

Specifically, a slowing in child height that placed the child outside of a 4-inch range of their 

genetic potential based on parental height was defined as an adverse event (if child 

decreased 15 height percentile points or dropped below the 10th percentile) or serious 

adverse event (if decreased 30 percentile points or dropped below 5th percentile). At the 

time of preparation of this manuscript, no serious adverse events have been encountered.

3. Conclusions

This trial is one of the first RCTs designed to the examine effectiveness of a weight 

management program tailored specifically for preschoolers with obesity and their caregivers. 

Interventions targeting this age group are limited to only 6 identified studies in the literature, 

and with only our pilot study of LAUNCH targeting preschoolers who are already ≥95th 

percentile BMI for age and gender [13]. Designing and testing weight management 

interventions for preschoolers who are obese is critically important because obesity among 

2–5-year-olds strongly tracks into later childhood and adulthood and is associated with 

numerous obesity-related medical and psychological concerns that occur in childhood and 

throughout development.

This study is unique in many ways. The intervention was tailored to specific developmental 

aspects of the preschool years including providing caregivers with behavioral strategies for 

managing food neophobia, through planned daily vegetable taste tests, and tantrums. In 

addition to the didactic teaching of skills in the clinic-based caregiver group the LAUNCH 

intervention also provided in vivo individualized application of these skills during home 

visits, in order to reinforce the parenting skills that are the foundation for creating and 

maintaining positive health behaviors.

Recruitment of preschoolers for weight management programs comes with unique 

challenges as caregivers and providers may be unaware of a child’s weight problem [21,63] 

and pediatricians may be hesitant to discuss a child’s weight in this age group. To overcome 

this potential barrier, we used an “opt out” recruitment strategy whereby the families of 

children identified as potentially eligible were sent a letter from their pediatrician about the 

study that not only described why the study might be applicable to their child but also 

required no action on the families’ part to learn more about the study. This strategy made it 

easy for families to decline contact by research staff by including a return stamped, 

addressed postcard to their pediatrician’s office if they did not wish to be contacted by the 

research staff, but also made it easy for families to learn more about the study when research 

staff called families who did not return the decline postcard. During the phone call families 

had the opportunity to have questions they may have had about the weight and BMI 
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categories answered, and to obtain greater detail about the study. The advantages of our opt-

out recruitment strategy were detailed in a recent paper comparing our opt-out strategy to an 

opt-in recruitment strategy for preschool weight management [64] and demonstrated the 

primary advantage was that many more families could be contacted to share information 

about the study resulting in greater success with enrollment. Aligned with the literature on 

preschool obesity many parents were surprised to learn that their preschooler met clinical 

criteria for obesity but upon learning about the benefits of a achieving a healthy weight, 

consented to be screened. Additionally, working with pediatric practices improved our 

access to our target population and allowed for greater reach to a difficult to recruit 

population. Increased access and improved participation is critical for improving the 

generalizability of study results as well as gain an empirical understanding of weight 

management strategies for this population.

The preschool period has been suggested as a critical point for obesity intervention, given 

that obesity at even this young age tracks heavily into adulthood [11]. Pilot research has 

supported the efficacy of LAUNCH for treatment of pediatric obesity among preschoolers 

versus standard of care using a small sample (n = 18; [15]). The current trial will expand 

upon these findings through a larger, fully powered trial and comparison of LAUNCH to 

both STC and MI conditions, and provide much needed information about how to slow the 

progression of obesity in our youngest children by delivering developmentally-informed 

family-based interventions.
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Fig. 1. 
Study flow diagram.
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