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Summary

This study will test the efficacy of motivational interviewing (MI) conducted by primary care 

providers and dieticians among children ages 2-8 years old with a body mass index (BMI) ≥85th 

and ≤97th percentile. Forty-three practices from the American Academy of Pediatrics, Pediatric 

Research in Office Settings Network were assigned to one of three groups. Group 1 (usual care) 

measures BMI percentile at baseline, and at 1- and 2-year follow-ups and received standard health 

education materials. Group 2 providers deliver three proactive MI counselling sessions with a 

parent of the index child in Year 1 and one additional ‘booster’ visit in Year 2. Group 3 adds six 

MI counselling sessions from a trained dietician. The primary outcome is the child’s BMI 

percentile at 2-year follow-up. Secondary outcomes include parent report of the child’s screen 

time, physical activity, intake of fruits and vegetables, and sugar-sweetened beverages. We 

enrolled 584 eligible children whose mean BMI percentile was 92.0 and mean age of 5.1. The 

cohort was 57% female. Almost 70% of parents reported a household income of ≥$40 000 per 

year, and 39% had at least a college education. The cohort was 63% White, 23% Hispanic, 7% 

Black and 7% Asian. Parent self-reported confidence that their child will achieve a healthy weight 

was on average an 8 (out of 10). To date, several aspects of the study can inform similar efforts 

including our ability to use volunteer clinicians to recruit participants and their willingness to 

dedicate their time, without pay, to receive training in MI.
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Introduction

Obesity and its medical and economic sequelae have risen dramatically among America’s 

youth over the past 30 years, although there is some indication that rates have recently 

plateaued (1–6). Ameliorating childhood obesity rates in this country will require concerted 

intervention at multiple levels, e.g. policy, schools, industry and healthcare settings (2). The 

paediatric primary care office represents one potentially important, although largely 

underutilized, delivery channel for obesity prevention and treatment services (7,8).

Paediatricians generally believe that they should be involved in the detection, prevention and 

treatment of childhood obesity (9), yet paediatric obesity in primary care remains under-

treated (7–9). Although lack of time and reimbursement are cited as barriers to delivering 

treatment (9–11), these do not appear to be the most critical factors discouraging 

practitioners from intervening. Rather, even more pivotal appears to be their perceived lack 

of motivational and behavioural skills and the confidence to employ them (9–11). They also 

perceive considerable resistance to change on the part of children and parents, which in part 

leads to a perception that available treatments are ineffective (9–11). In one study (10), e.g. 

only 30% of MDs felt their efficacy for obesity counselling was good to excellent and only 

10% felt obesity counselling was effective (10). In another study (12), only 26% of 

paediatricians felt ‘quite’ to ‘extremely’ competent to treat overweight youth and only 37% 

felt ‘quite’ to ‘extremely’ comfortable providing such treatment (12). Almost 80% of 

paediatricians report feeling ‘very frustrated’ treating paediatric obesity (12). One source of 

frustration is the lack of an on-site dietician to provide nutritional counselling (11).

Many family-based paediatric weight control interventions have been tested (13–19) but 

most have been conducted by psychologists, health coaches, nurses or dieticians, and most 

have been implemented outside of the primary care setting. Interventions have been 

delivered through primary care paediatric practices; however, few studies have been 

conducted where the primary care physician actually delivered the core intervention (15,20–

25). To date, results of most major outcome studies in primary care settings have not shown 

significant effects on BMI (26), although effects on physical activity, sedentary and dietary 

behaviours have been reported (22,23). Reasons for the null effects on adiposity in prior 

office-based studies may be related to insufficient intervention dose (23), particularly in the 

Taveras et al. study, where only around 50% of the participants completed at least two of the 

six planned intervention contacts (22).

Motivational interviewing (MI), a client-centred communication style, has been used 

extensively to modify chronic disease risk factors in adults including obesity and is a 

recommended counselling style; however, its efficacy in paediatric obesity has only been 

examined in a few, generally small-scale studies (21,27–31). Finally, use of multidisciplinary 

teams, e.g. physician and dietician, has been recommended, but few studies have tested the 

impact of this approach (21,32), particularly using an additive design.
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The current study, named BMI2 (Brief MI to reduce Body Mass Index), was designed to test 

the efficacy of two levels of MI intensity conducted by trained primary care physicians and 

trained dieticians. This paper reports the overall study design and describes the baseline 

cohort.

Design

The study is a cluster-randomized intervention with clinical practices serving as the unit of 

randomization and analysis (Fig. 1). We are testing two increasingly intensive interventions 

compared with a minimal intensity/usual care (UC) group. Group 1 (UC) includes 

determination of BMI percentile at baseline, and at 1- and 2-year follow-ups and routine 

care by the primary care physician as well as standard educational materials provided to 

parents. UC paediatricians and their study staff received a 0.5 d study orientation session, 

which included a brief CME-type workshop addressing obesity treatment and an overview 

of current treatment guidelines (33,34). At the end of the study, UC practitioners will be 

offered the complete MI and behaviour change training and DVD materials. Group 2 

includes the same assessment points as UC. In addition, Group 2 paediatric practitioners 

(PPs) received 2 d of in-person training in MI and behaviour therapy (BT) as well as an 

interactive DVD MI booster training system focusing on paediatric obesity. PPs in Group 2 

are asked to schedule three proactive counselling sessions with a parent of the index child in 

Year 1 and one additional ‘booster’ visit in Year 2, although they were given some latitude in 

their appointment scheduling. To guide their counselling, they are provided with a food and 

activity screening tool adapted from the instrument used in our pilot study (21). In addition, 

Group 2 practices are provided with educational materials written in a style consistent with 

MI and the self determination theory, described later (35). Unlike in Group 1, where all of 

the educational materials are provided proactively to each parent, in Groups 2 and 3, 

materials are distributed on a more selective tailored basis depending on parent needs, 

requests and motivation. Group 3 (PP + registered dietician [RD]) includes the same 

intervention components as Group 2, but adds MI-based counselling from a trained, RD who 

is linked to that practice. RDs deliver six MI-based counselling sessions over 2 years. RDs 

were given the flexibility to schedule counselling session with families at their discretion, 

although again they were encouraged to provide more visits towards the beginning of the 

intervention. The RD sessions are delivered both in-person (required for visit 1) and 

optionally by telephone or in-person, subsequently. Similar to MDs, RDs received 2 d of in-

person MI and BT training, and the interactive DVD MI booster training system. For some 

sections of the in-person MI and BT training, RDs met separately from MDs to discuss 

issues unique to their practice.

The study’s primary hypotheses are:

1. At 2-year follow-up, children in the moderate intensity intervention group (PP 

only) will show a three-point (absolute) decrease in BMI percentile relative to 

children in the minimal intensity/US group.

2. At 2-year follow-up, children in the high intensity intervention group (PP + RD) 

will show a three point (absolute) decrease in BMI percentile relative to children 

in the moderate intensity group (PP only).
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Ethics approval was obtained from the University of Michigan and the American Academy 

of Paediatrics (AAP). Most Pediatric Research in Office Settings (PROS) practices (n = 37) 

operated under the umbrella of the AAP Review Board (IRB) whereas the remaining 

practices (n = 5), obtained local IRB approval. All sites had IRB approval before initiating 

subject recruitment.

Primary outcome, sample size and statistical approach

The primary outcome is the child’s BMI percentile at 2-year follow-up. Secondary outcomes 

include parent report of the child’s screen time, physical activity, intake of fruits and 

vegetables, sugar-sweetened beverages and family meals. Cost effectiveness analyses will 

also be conducted.

Sample size calculations assumed a three-point difference in BMI percentile between 

Groups 3 and 2 and Groups 2 and 1 at 2-year follow-up, with a standard deviation for BMI 

percentile between four and six; power of 0.80 and two tailed alpha of 0.05. We accounted 

for the cluster randomized design, using the method recommended by Murray (36,37), 

assuming a practice level intraclass correlation (ICC) between 0.01 and 0.05. Based on the 

assumptions above and projected 25% attrition at 2-year followup, with 10–12 practices per 

arm (30–36 total) and 15–20 children per practice at baseline, the study will be adequately 

powered for our primary outcome.

Outcome analysis—The primary outcome will be BMI percentile at 2-year follow-up. 

We will assume an intention-to-treat approach, with individuals analyzed in the condition 

they were assigned. Repeated measures analysis of variance (ANOVA), appropriate for 

nested data, will be the primary model. In general, analyses will include factors for group 

(three levels: US = 0, PP only = 1 and PP/RD = 2), the within-subjects repeated measures 

factor of time (three levels: baseline, follow-up 1 and follow-up 2) and the group × time 

interaction. Potential covariates include: child’s gender, age and ethnicity as well as parent’s 

age and baseline BMI. To control for cluster randomization effects, we will utilize mixed 

effects regression with individuals nested within their practice.

Process measures—At the end of the study, a subset of two parents from each 

intervention practice will be interviewed by telephone to gauge their overall reactions to the 

project, perceived impact on their child’s weight, diet, physical activity, impact on family 

behaviour, and reaction to their paediatrician (Group 2) and paediatrician and RD (Group 3) 

counsellors. Furthermore, all practitioners and RDs will be interviewed as well to address 

their overall reaction to the project protocol, impact of the training on their practice, reaction 

to the reimbursement (Groups 2 and 3), perceived reaction on the part of parents and 

children (Groups 2 and 3), recommendations for improvement of the intervention (Groups 2 

and 3) and use of the DVD.

Baseline measurements

BMI percentile—As part of the protocol training for all three experimental groups, PPs 

and their office staff assistant who attended the training, were shown proper assessment of 

height and weight, and provided with print tools to convert heights/weights to BMI and BMI 
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percentile. We ensured that all practices were accurately measuring height by sending a 36′ 
calibration rod. For practices that did not record accurate heights, a new stadiometer was 

also sent. We also sent practices a digital scale to use for the study. Parent BMI (an 

exploratory outcome and potential covariate) is calculated from self-reported heights and 

weights.

Parent questionnaire

Parents complete a questionnaire at baseline, and at 1- and 2-year follow-ups. The 

questionnaire assesses a range of behavioural and psychosocial variables, described later. 

The primary objective for the parent questionnaire is to provide both the PPs and RDs with 

starting points for their behavioural counselling. Additionally, the instrument is being used 

to provide data for secondary outcomes.

Fruit and vegetables

How many servings of fruits (fresh fruit, frozen fruit, canned fruit, but NOT including juice) 

does your child eat on a typical day? A serving is about 8 oz, or one medium piece of fruit, 

or one half-cup of raw fruit. How many servings of vegetables (fresh, frozen or canned, but 

NOT including potatoes) does your child eat on a typical day? A serving is about one half-

cup of cooked vegetables, or one cup of raw vegetables.

Sweetened drinks

For each of the following drinks, how many glasses or 12 oz cans does your child drink on a 

typical day? There were four options; fruit drinks (such as Hi-C, Hawaiian Punch, lemonade, 

Koolaid Capri-Sun), sports drinks (such as Gatorade), regular soda and sweet tea.

Physical activity

On a typical weekday/weekend day, how many hours is your child involved in sports or 

active play?

Responses were none/less than 1 h per day, 1–2 h, 2–3 h and over 3 h. We recoded 1–2 h per 

day as 1.5 h and 2–3 as 2.5 h. Weekend and weekday hours were averaged to estimate total 

activity per day.

Screen time

How many hours of TV does your child watch on a typical weekday/weekend day including 

evenings? How many hours of games (computer, Xbox, Wii, DS, Playstation and internet 

games like Webkinz) does your child play on a typical weekday/weekend day including 

evenings? Responses were; None/less than 1 h per day, 1–2 h, 2–3 h, 3–4 h, 4–5 h, Over 5 h. 

We recoded 1–2 h per day as 1.5 h, 2–3 as 2.5 h, 3–4 as 3.5 h and 4–5 as 4.5 h. Weekend and 

weekday hours were averaged to estimate total screen time per day.

Other items included; about how many times per week does your family eat together at 

home? and does your child have a TV in his/her room?
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Parent programme expectations

Parental outcome expectations for the programme were assessed with four items (i) My 

child will succeed in achieving a healthy weight; (ii) My family will be able to make 

changes in our eating; (iii) My family will be able to make changes in our physical activity; 

and (iv) My family will be able to make changes in our TV/video/computer use. Responses 

ranged from 0–10, with 0 not at all sure and 10 very sure.

Parent rating of child behaviour

For the primary target behaviours we asked parents to rate their child on a scale from A 

(great/healthy) to F (poor/unhealthy). The eight behaviours were; snack foods, sweetened 

beverages, eating out at restaurants, fruits, vegetables, TV/screen time, video games/

compute games and physical activity/ exercise. These ratings are used by clinicians in 

Groups 2 and 3 to help set the counselling agenda. Herein, we report the percent responding 

A vs. all other grades combined.

Demographics

Parents were asked to report household income using eight contiguous categories. These 

categories were collapsed into ‘less than $40 000’ and ‘greater than or equal to $40 000’ to 

simplify presentation. Education was assessed with seven exclusive categories, which were 

collapsed into ‘less than college graduate’ and ‘college graduate or greater’. We asked about 

the child’s insurance coverage first by querying if the child had any insurance, and then by 

asking about specific types, e.g. private, Medicaid, SCHIP.

Recruiting practices

Paediatric Research in Office Settings: the PROS network

All study sites were recruited from the AAP PROS network. PROS is a practice-based 

research network established in 1986 by the AAP (38). Currently, PROS is the largest 

paediatric primary care research network in the nation, comprising 1741 practitioners from 

737 paediatric practices in 50 states, Puerto Rico and Canada. Based on estimates of patients 

per practitioner derived from a previous PROS study, (39) PROS practitioners provide care 

for more than 3 million children in the US. The PROS network has an extensive record of 

conducting successful primary care research and addressing a wide range of topics (40–47). 

Practitioners include MDs as well as Nurse Practitioners, therefore we term this group.

Paediatric practitioners

Based on an unpublished comparison of current PROS membership data and a random 

national sample of AAP generalists gathered from 2008– 2010, PROS practitioners are 

somewhat older (median 51 years vs. 46 years), more likely to be to male (43% vs. 41%) 

and more likely to practice in an urban or rural area (58% vs. 42%).

We approached PROS sites that had previously participated in at least one prior research 

project. We excluded sites that offered a structured obesity treatment programme or those 

where the participating clinician had extensive experience with MI. During recruitment of 
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study sites, each practice was asked to identify an office staff member who would serve as 

the local study coordinator. This person attended the protocol training.

Identifying and recruiting dieticians

RDs were selected from a registry of practising dieticians within the American Dietetic 

Association’s, Dietetics Practice-Based Research Network (DPBRN). None of the RDs 

were, at the time of their recruitment, working at the medical practices recruited for the 

study. We paired the RDs with a practice, although in a few instances the RD and local 

physician may have had some prior professional contact. Once identified as living and 

practising within a reasonable range of a paediatric practice randomized to Group 3, RDs 

were interviewed to assess their potential for implementing MI. To assess potential MI skills, 

RDs were presented with a simulated patient encounter. We rated how well they were able to 

listen without immediately offering dietary advice and to roll with resistance rather than 

counter argue with the simulated patient. Following this standardized interviewing procedure 

RDs chosen to be a part of the study were invited to participate in a 2-d Ml training 

workshop with their designated PP and clinic coordinator.

A total of 13 RDs were initially recruited and all attended their initial MI training. One RD 

dropped out before seeing any patients, and a 14th was added and trained to replace her.

Target population

The target population is children ages 2–8 years old with a BMI ≥ 85th and ≤97th percentile 

based on CDC cutpoints (48). We exclude youth above the 97th percentile of BMI because 

at higher levels of BMI, many clinicians would initiate metabolic screening and likely refer 

the child to a paediatric endocrinologist and/or cardiologist. Also, metabolic diagnostics and 

referral practices would likely differ substantially across primary care practices, which 

would introduce a potential study confound. Additionally, requiring such testing from all 

practices would entail significant cost to the study. Finally, some of the clinicians from the 

our pilot felt that even with the training and support provided by the study, they would not 

feel comfortable treating such extremely overweight youth and that such patients needed 

specialist care. All practices were asked to enrol at least 20 and up to 25 eligible children. 

Given the higher rates of overweight and obesity in minority children, we oversampled 

practices with at least 25% Black and/or Hispanic patients. Our goal was to accrue 

approximately 5% Black and 25% Hispanic patients.

Exclusion Criteria for children include Type 1 or Type II diabetes, non-English speaking 

parent, no working telephone, children in foster care or group homes, children with chronic 

medical disorders, chromosomal disorders, syndromes and non-ambulatory conditions (such 

as myelodysplasia, cerebral palsy), children taking medications known to affect growth and 

mood (e.g. select psychotropic such as selective serotonin reuptake inhibitors, stimulants, 

oral steroids or other growth hormones, enrolment in a weight loss programme or seen by 

weight loss specialist in past 12 months. Eligibility was initially determined by the study 

practices and then confirmed by the study team. Those enrolled by practices but 

subsequently found to be ineligible by the study team were allowed to continue in the study 

but their data will not be included in any analyses.
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Intervention

Target behaviours and intervention strategies in Groups 2 and 3

Both PPs and RDs are trained to focus their counselling on discrete dietary and activity 

behaviours that have been shown to affect children’s weight in observational and/or 

intervention studies (49–53). Specifically, we target snack foods, sweetened beverages, 

eating in restaurants, fruits, vegetables, TV/screen time, video games/computer games and 

physical activity/exercise.

Target behaviours are identified with a brief screener created for this project. For each of the 

domains above parents indicate the frequency of the behaviour as well as Grade (discussed 

previously), and clinicians are provided with a scoring template that codes parent responses 

as red, yellow or green. Clinicians are asked to provide positive feedback for ‘green’ 

behaviours and then collaboratively with the parent, identify red or yellow behaviours that 

the parent would be willing to discuss and possibly modify. Dieticians were provided with 

baseline questionnaire responses to further assist them in their counselling.

MI and behavioural skills training

Primary care physicians and dieticians received a 2-d interactive training in MI by the first 

author. The workshop included five didactic elements:

1. Conceptual overview of MI: its spirit and essential strategies

2. Comparison of MI with other models of counselling and patient education

3. ••

4. Conceptual application of MI to prevention and treatment of paediatric obesity, 

including nuances of working with parents of young children as well as working 

directly with older children

5. Integration of MI with anticipatory guidance and dietary therapy approaches.

Clinical skills were addressed through interactive exercises and video around six areas:

1. Constructing effective open-ended questions

2. Reflective listening

3. Eliciting change talk

• Use of the 0–10 importance and confidence rulers.

• Building discrepancy through values clarification

4. Handling ambivalence and resistance

5. Providing information and advice MI-style

6. Closing the deal and follow-up.

As part of the training, practitioners were also taught basic behaviour modification skills 

related to weight control such as self-monitoring, goal setting and autonomy support. The 

overall framework for the behavioural model was based on principles of self-regulation and 
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self-determination theory (54). We taught clinicians to help parents support their child’s 

autonomy by providing them with a range of healthy choices such as which type of cereal to 

eat and which type of fruit or vegetable to eat as well as involving them in food shopping 

and recipe selection. At the end of the 2-d training, all clinicians counselled standardized 

patients, typically played by study staff. These encounters were video-taped and rated with a 

standardized MI fidelity scale (available from the first author). While clinicians were at the 

training, they received detailed feedback from study staff about their counselling encounter. 

Practitioners were offered an additional supervision session by telephone. To help 

practitioners build their skills, they were provided with a DVD that summarized the basic 

principles and strategies of MI and demonstrated several MI encounters around paediatric 

obesity.

Educational materials

For the US group, clinicians distributed a set of generally pre-existing, educational materials 

that addressed healthy eating and exercise. All UC parents received the same set of 

materials. For Groups 2 and 3, we chose pre-existing materials or created new materials 

written in a style consistent with MI and self-determination theory. For example, content 

emphasized parent and child choice in making behaviour change and information was 

generally presented without fear messages. Groups 2 and 3 also were offered self-

monitoring logs for the child and/or parent to complete. For Groups 2 and 3, clinicians 

offered only those materials that were either requested by the patient or that related to the 

target behaviour change that was chosen by the family.

Lack of reimbursement is at least a moderate barrier to prevention and treatment. Given that 

the study is fundamentally an efficacy trial, we felt it important to neutralize this barrier to 

allow a cleaner test of the counselling interventions without the confounding variable of 

physician adherence due to reimbursement. Therefore, PPs in both Groups 2 and 3 as well as 

RDs in Group 3 are provided with compensation. PPs receive $50 per session. PPs in Groups 

2 and 3 will conduct four visits over 2 years with each family (three in Year 1 and one in 

Year 2). Therefore, total reimbursement will be $200 per completed case for PPs. RDs are 

compensated $50 per in-person visit and $35 for telephone sessions. To account for reports 

of high ‘no-show’ rates in paediatric practices, we allowed a $25 reimbursement for 

scheduled appointments that the patient failed to keep, to a total of $250 per practitioner (PP 

or RD). There are also incentives for practice participation. Groups 2 and 3 receive $500 

upon initiating the study, and $1000 upon completion. Group 1 receives $25 per child 

enrolled and $50 per child retained at Year 2 along with a start-up incentive of $250 and 

completion incentive of $500.

Results

A total of 42 practices have been recruited and randomized. From these, a total of 662 

children were recruited, of which 29 were excluded because upon verification by study staff 

their BMI fell outside the target range of 85th to 97th percentile. Results are reported here 

for the remaining 633 eligible enrolled children.
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One practice dropped out because the primary clinician died and one practice recruited no 

patients. Of the remaining 40 practices, the mean number of eligible patients recruited was 

15.8 (range; 2–25). Average time to recruit was 234 d (range; 30–481 d). Since recruitment 

began, one additional practice dropped out because the primary clinician moved to a 

different practice.

Demographics

Table 1 presents the demographics of the cohort. Mean BMI percentile was 92.0, with a 

range of 85–97. The groups were equivalent for our primary outcome. The ICC because of 

clinic level clustering for BMI percentile was 0.019. Mean age of the cohort was 5.1, with a 

range of 2–8 years. The three study groups were significantly different with regard to child 

age, with Groups 2 and 3 recruiting older children than Group 1. Parent BMI, calculated 

from their self-reported heights and weights, did not differ by group.

The cohort was 57% female and 91% of the responding parents were mothers. Groups 2 and 

3 had a greater percentage of mothers as respondents than Group 1. Overall, almost 70% of 

parents reported household income greater than or equal to $40 000 per year and 39% 

reported at least a college education. Education differed by study group with Group 3 having 

the highest college completion rate. There were no group differences in the percent of 

parents reporting any insurance or private insurance by group, although Groups 2 and 3 had 

a higher percent reporting Medicaid coverage. With regard to ethnicity/race, the cohort was 

63% White, 23% Hispanic, 7% Black and 7% Asian, and the three groups differed 

significantly with regard to ethnic/racial composition.

Behaviours and attitudes

As shown in Table 2, parents reported an average of 2.5 h of daily screen time (combined 

television and video games) for their children and 2 h of total daily physical activity. The 

groups significantly differed for screen time, with Group 2 having the highest mean as well 

as for physical activity, with Group 3 reporting the fewest hours per day. Approximately 1/3 

of children have a television in their room, with Group 2 having the highest rate, 41%. Mean 

intake was 2.1 servings for fruit, 1.7 servings of vegetables and 1.0serving (cans) of sugared 

beverages, with significant group differences only for sugared drinks.

Parent self-reported confidence that their child will achieve a healthy weight was on average 

an 8 (out of 10). The mean was also around eight for the remaining three confidence 

variables, with no group differences in any of the four confidence variables.

Finally, the percentage of parents self-grading their child’s behaviour as an ‘A’ ranged from 

a low of 14.4% for snack foods to a high of 58% for video/ computer games. The only 

variable for which a group difference was observed was physical activity, with Group 1 

showing the highest percent of ‘A’ grades.

Discussion

This study will be one of the largest clinical trials of a behavioural intervention to treat 

paediatric obesity in a primary care setting. Although the outcomes will not be known for 2 
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years or so, to date, several aspects of the study may nonetheless inform other similar 

efforts. First, the approach of using, in effect, volunteer clinicians to recruit participants was 

generally successful. Most practices accrued their sample target of 20 families.

There have been some unanticipated challenges, however, in this regard. One practitioner 

died in an accident before any participants were recruited from his site. In another practice, 

the team could not identify any eligible patients. In addition, two dieticians from Group 3 

dropped out, one for personal reasons and one for career reasons. Delayed or insufficient 

communication from primary care practitioner offices to their associated RDs (e.g. faxing 

patient information) has, in a few practices impeded timely delivery of the RD counselling. 

Another issue is that a few sites have had personnel changes (e.g. practitioner changed 

practices) that significantly impeded recruitment and/or led to their discontinuing with the 

study. Underlying economic conditions also impacted recruitment, as in many practices, 

there was a larger number of patients losing insurance coverage than in previous years.

One rate-limiting step that may impede dissemination of MI in clinical practice is the 

willingness of practitioners to dedicate sufficient time to attend training programmes. And, 

the cost of ‘in-servicing’ practitioners may be prohibitive. All of our Group 2 and 3 

practitioners who were recruited attended their 2-d MI workshop. The project paid for their 

travel and ground expenses but we did not pay them any stipend for attending their training. 

We did not pay them, in part because we expected they would find such skills inherently 

beneficial to their general practice. Although PROS practitioners may not represent all 

clinicians nationally, their willingness to attend and fully participate in the MI workshop 

without pay provides some evidence that disseminating MI into clinical practice may be 

more feasible than previously thought; that practitioners, including RDs, may be intrinsically 

motivated to learn these skills and therefore willing to invest their time and energy to acquire 

them. To bring such a model to scale, cost-effective means to train practitioners that 

accommodate their clinical and administrative responsibilities will be needed, such as online 

self guided and webcast training, telephonic supervision and self-help training materials. 

The self-help DVD developed for this project is available from the first author. System 

changes, such as reimbursement for obesity counselling even absent comorbidities or using 

practicelevel BMI percentiles or delivery of obesity counselling as quality indicators, might 

also facilitate adoption of such a model. Finally, reimbursement policies and practice 

management strategies that encourage integration of dieticians and other behaviour change 

specialists into paediatric primary care settings may be needed.

Although BMI percentile, our primary outcome, did not differ between study groups at 

baseline, there were several variables, including both demographics and secondary 

outcomes, for which between-group baseline differences were observed including race, child 

age, parent gender, parent education, Medicaid status, screen time and sugared beverage 

intake. Baseline non-equivalence is a known problem in cluster randomized designs (36,55). 

Typically, had this been an individual randomization design, with 600 plus subjects, baseline 

equivalence would have been far more likely, if not a certainty. A practical implication of 

these findings is that these variables will be included, at least in initial models, as covariates. 

Another finding related to the practice homogeneity is the observed ICC. Accounting for the 

ICC is important to achieve adequate power in cluster randomized designs. Power 
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calculations assumed an ICC between 0.01 and 0.05. The observed ICC was 0.019, which 

indicates that power should be adequate to account for the effect of cluster randomization.

Overall parents appeared to express strong confidence in their ability to execute change for 

their index child as well as their families, with average scores around 8 on a 10-point scale. 

In adults, although unrealistic weight loss expectations have not been associated with weight 

loss outcomes (56,57), they have been associated with higher programme attrition (58). 

Whether parental expectations will impact either outcomes or attrition in this study will be 

examined as the study unfolds.

The socioeconomic characteristics of the sample were somewhat skewed towards middle 

and upper socioeconomic status families, with over 70% earning above $40 000, 39% 

having college education and 68% having private insurance. The model being used here 

assumes continuity of care, which fits well for those with private insurance. However, given 

continuity of care is less common among those who are uninsured or publically insured, 

adaptations to the model would be needed for these populations. This may include engaging 

obesity or behaviour change specialists outside of primary care or limiting the number of 

sessions, when continuity of care is not possible. With regard to the content of the 

intervention for low-resource populations, greater emphasis on environmental factors, such 

as safety and lack of physical activity facilities and attention to issues such as food 

insecurity, affordability of food and transportation to care may be needed (59,60).

With regard to paying for services, the model used herein reimburses PPs and RDs for their 

counselling, albeit somewhat modestly. Current reimbursement policies vary considerably 

by state, by payers, and by insurers; however, there has been in recent years an increase in 

the number of insurers, e.g. Blue Cross Blue Shield as well as Medicaid in North Carolina 

(61), that reimburse for obesity counselling, even absent co-morbidities. The Affordable 

Care Act, if fully enacted would also promote better coverage for paediatric obesity 

counselling (62). In the meantime, guidelines to help practitioners obtain greater 

reimbursement for obesity counselling by using existing billing codes more effectively have 

also been developed (63).

To help clinicians determine the counselling agenda with parents, we developed a parent 

self-report grading scheme. One initial concern was that there would be little variability in 

parental scores, and in particular, overly positive scoring on the part of parents. The 

distribution of ‘A’ grades, which ranged from 14.4% for snack foods to 58% for video/ 

computer games, suggests this rating system does yield adequate variability.

Although the primary use of the parent questionnaire is to guide clinicians’ counselling, 

many of the variables in the parent questionnaire will also be used for secondary analyses. 

The validity of such brief, somewhat more qualitative dietary and physical activity measures 

may only be modest (64–68). Therefore, we are conducting a separate validity study to 

examine the association of our measures with multiple 24-h recalls and accelerometer data. 

Many of the measures and procedures used in this study, which can be obtained from the 

first author, can be used by other practitioners and researchers.
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Figure 1. 
Study overview Brief Motivational Interviewing to Reduce Body Mass Index2.
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