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Abstract 

Pediatric obesity continues to be one of the most important health issues facing 

children and families today, and there remains a need for effective treatment options. 

Recent expert recommendations outlined directions for treatment, with multidisciplinary 

teams and tertiary-care clinics providing intensive resources for obese children and their 

families. However, it appears from the few reports in the literature that weight 

management programs have high rates of attrition, ranging from 27 to 73%. Given the 

paucity of literature in this area, there is little evidence upon which build a response to 

this problem. The goal of this study was to better understand family attrition from a 

single, tertiary-care pediatric obesity treatment program (Brenner FIT at Brenner 

Children’s Hospital) in an effort to identify contributors to and patterns of attrition. This 

study was a mixed methods study utilizing a clinical database, retrospective chart 

review, and survey of program dropouts. A third of patients and their families dropped 

out in the initial four month treatment phase. This severely obese patient population with 

many weight-related co-morbidities had many psycho-social issues pertinent to family-

based behavioral treatment, but few characteristics were significantly associated with 

dropout. Older children and those with below average performance in school appeared 

to drop out of treatment to a greater degree. The Inactive group had a lower BMI than 

the active group. Attrition did not appear to occur at a particular time during treatment, 

but was steady across the eight visits. Parent/caregiver report of reasons for dropout 

focused on lack of weight change in the child, program not meeting expectations, their 

child not being ready to make changes, and the child desired to leave the program. We 

conclude that there are few health or socio-demographic contributors to attrition, and no 

clear pattern to when families dropped out. Families note child-related issues as 

contributing to drop out. Further study of family and program-related factors is needed to 

improve retention, and possibly, success in weight management. 
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INTRODUCTION 

Nationally representative data from 2003-2006 provide estimates that 16.3% of 

children and adolescents are obese, and 32% are either overweight or obese 1, 2  This is 

a remarkable increase from just 10 years earlier when the National Health and Nutrition 

Examination Survey (NHANES) III found 11% of children and adolescents obese 3, 

which was an increase from previous cycles of the survey (1976-1980). This trend is 

serious, because pediatric obesity substantially increases the risk of later morbidity and 

mortality, primarily from cardiovascular disease and diabetes. 4 Many weight-related 

comorbidities, such as atherosclerosis, diabetes, sleep apnea, and pseudotumor cerebri, 

begin in childhood.5-8  Beyond the physical issues that arise, obesity can significantly 

impact the quality of life of children. 9  

Despite increasing interest in clinical and investigational work around pediatric 

obesity, few “real world” interventions are available to families or to clinicians searching 

for better treatment modalities. 10 Fortunately, hospitals and communities are 

establishing obesity treatment programs for children and adolescents, which often 

involve multidisciplinary teams and long-term follow-up. Unfortunately, approximately 

half of participating families drop out of treatment. While there is a need for efficacious 

and efficient treatment, such significant program attrition must be addressed; even with 

effective programs, a child’s weight will not improve if he or she drops out of treatment.  

This review will provide an overview of the literature in this field and identification 

of future areas of research. We searched Medline for English-language studies of 

attrition from pediatric weight management, and pediatric weight management/obesity 

treatment studies that reported attrition. We expanded our search to include key studies 

and reviews of attrition from adult weight management and studies of adherence to 

pediatric treatment regimens. We considered studies published between 1980 and 2009. 
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TREATMENT OF PEDIATRIC OBESITY 

Research conducted in the 1980s and 1990s outlined effective therapies for 

pediatric obesity, primarily behavioral interventions including the primary parent or 

caregiver in treatment. 11, 12 The success of these early studies has proven difficult to 

reproduce in diverse healthcare settings, as evidenced by the scarcity of available 

treatment clinics and programs and the call for more interventional work.10 Epstein, in 

summarizing a reanalysis of his work in pediatric obesity, called for studying the 

translation of this work into clinical practice.13 There appears to be increasing interest in 

developing evidence-based interventions, with pediatric centers quickly developing such 

programs.14   

The American Medical Association, in collaboration with the Centers for Disease 

Control and Prevention and the Department of Health and Human Services, brought 

together experts in the field to provide recommendations on the assessment, prevention 

and treatment of childhood obesity. 15-18  These Expert Recommendations outlined a 

stepwise approach, beginning with an expanded office-based prevention model, 

focusing on healthy lifestyle habits, progressing to structured weight management, 

comprehensive intervention, and tertiary-care referral.  

As an intervention increases in intensity, so does cost, from increased contact 

time with families, and the need for additional staff, advanced weight management 

training, and specialized facilities. It is unlikely these expenses will be recouped from 

normal billing practices,19 and many programs subsidize the cost of participation. The 

time commitment for families and health care professionals is significant. Epstein’s 

interventions varied from 15 to 20 sessions (with sessions usually occurring once 

weekly).13 Clinical programs vary between intense, short-term interventions (12 

weeks),20 longer treatments (6 months to a year), 21, 22 and open-ended clinical 

programs.23  

 3
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The profound investment of time and money in weight management, by both 

health care institutions and families affected by obesity, can be rendered worthless if 

families do not complete treatment. Because the process of behavioral change is slow 

and cumulative, sporadic and temporary participation by a family is unlikely to result in 

long-term health benefits. In addition, a missed appointment in a multidisciplinary clinic 

could cause up to three hours of lost professional time (e.g., if the family was scheduled 

for a one-hour visit with a dietitian, counselor, and exercise specialist). In a field where 

reimbursement is already marginal or non-existent, early dropout from treatment 

compounds the financial losses of operating a program. Overall, attrition is a significant 

problem for both families and providers involved in the treatment of pediatric obesity. 

 

ATTRITION FROM CLINICAL OBESITY TREATMENT PROGRAMS  

We found very few studies or reports of attrition from pediatric weight 

management programs. Six studies primarily investigated attrition, and an additional four 

studies of program outcomes reported details of attrition (Table 1). There is some 

variation on how these studies defined and studied attrition, but overall, dropouts were 

defined as not completing an initial phase of a treatment program (4-5 months 22, 24, 25) or 

failure to return to a weight management clinic. 26-28  

Three studies (Cote, Kirk, Zeller) from the same mid-western program report 

attrition rates of 55%22, 25 and 64%24 (in the 120 participants in the study, 55% dropped 

out; the 64% attrition rate refers to all patients seen during the study period). The studies 

by Cote (service quality and attrition) and Zeller (predictors of attrition) focused on 

attrition. Different sample sizes are reported for each study due to differing study criteria, 

but all are from approximately the same period of time (January 1998-November 2002; 

personal communication). Attrition across these studies was for the initial 3-5 month 

phase of treatment (total treatment time of one year). There were slight differences in 



 

Table 1: Attrition rates in outpatient pediatric weight management programs 
Study N Duration Attrition  Variables associated with dropout Not predictive of dropout 
Barlow, 
Ohlemeyer26 

85  
(157 
total) 

Open-ended 61% Lower BMI 
Presence of obesity-related medical 
condition (p=0.06) 

Race/ethnicity 
Age of child 
Single or dual parent household 

Cote et al24 a 120 
(163 
total) 

12 weeks 55% 
(64% total) 

Poorer caregiver-rated overall 
health status of child 
Lower caregiver-rated quality of 
care 

Race 
Income, Education 
Gender 
Insurance type 

Denszer et 
al29 

294 Open-ended 62% by 
fourth visit 

Higher BMI (BMI-SDS) Weight change 
Age 
Gender 
Dietary counseling 

Heinberg et 
al30 

162 12 weeks 27% (early 
dropouts 
and 
infrequent 
attenders) 

African-American race 
Higher BMI 

Age 
Gender 

Kirk et al22 394 5-6 months 55% Not reported Not studied 
Kitscha et 
al27 

152 6-12 months 33% Telephone interview. Major reasons 
for non-returns: physical barriers 
(scheduling, parking, location), 
clinic environment, program content 

 

Skelton et 
al23 

66 
(248 
total) 

9-12 months 73% None Age of child 
Gender 
Race/ethnicity 
Insurance type (Medicaid, HMO, Commerical) 
Single or dual parent household 

Sothern et 
al20 

93 12 months 39% Not reported Not reported 

Tershakovec
, Kuppler19 b  

518 Open-ended 49% African-American race Gender 
BMI z-score 
Insurance 

Zeller et al25 
c 

212 16 weeks 55% African-American race 
Medicaid 
Single parent household 

Gender 
Blood pressure 

5

 



 

 

6

Older age 
Higher BMI/BMI z-scores 
Higher fasting insulin 
Lower triglyceride and cholesterol 
Depressive symptoms 
School maladjustment 
Lower self-concept 
Disruptive behavioral symptoms 

a Multi-variable analysis: Attrition higher in patients with Medicaid insurance, and associated with quality of care while controlling for 

sociodemographic and health parameters. Overall health status not associated with attrition, which is different than bivariate analysis.  

b Patients with indemnity insurance had more clinic visits than patients with managed care. 

c Multi-variate analysis: Medicaid insurance, African-American race, older child, and higher self-reported depressive symptoms predictive of 

attrition. BMI/degree of obesity, single or dual parent household, and psychological difficulties per measure were not significant predictors of 

attrition, which is different than bivariate analysis results. 

 

 



 

predictors of attrition; for example, as race was a predictor in Zeller’s study but not in 

Cote’s, likely due to different inclusion criteria, sample sizes, and objectives. Zeller’s 

study isolated familial factors that would impact participation in intensive behavioral 

modification (e.g. poor, single parent, severe obesity in the child, behavioral 

symptomatology). The study by Cote focused on programmatic factors, such as 

perceived quality of care and satisfaction experienced by the patient and family, with 

dropouts rating care as lower in quality, as measured by the Consumer Assessment of 

Health Plan Study (CAHPS 2.0). This level of satisfaction was further explored with the 

66 parents who reported reasons for dropping out. Approximately 25% of drop outs 

reported that the program failed to meet their expectations. Over half had difficulty with 

insurance coverage, and half said the child desired to leave the program. Most families 

showed interest in re-engaging in the program; help with insurance problems was the 

most common request to facilitate returning. Beyond insurance assistance, the common 

themes for facilitating returning to treatment were: reminder phone calls, flexibility of 

appointment or scheduling, and better engagement of the child in treatment. 

A European study (Italy) focused on compliance with treatment and the impact 

on outcomes, with attendance in clinic used as the measure of compliance.29 This 

program scheduled clinic visits every 8 weeks after an initial assessment with a 

pediatrician and specially trained dietitian. This program aimed for 1-2 kg of weight loss 

each month. Approximately 30% of participants dropped out between each visit, with 

only 38% remaining in treatment by the fourth visit. Stepwise regression analysis found 

BMI standard deviation scores (BMI SDS) were the only significant contributor to dropout 

(those with a higher baseline BMI SDS were more likely to dropout). Further, initial 

weight loss also did not impact dropout from treatment.  

The study by Barlow and Ohlemeyer (Table 1) also focused on attrition. Patients 

attended the multidisciplinary weight management clinic monthly for individual visits with 
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care providers; duration of treatment was open-ended, modeled on a sub-speciality clinic 

(personal communication). A third of families only attended the initial visit, and 60.5% 

overall were considered “non-returners.”26  Higher BMI z-score and presence of a 

weight-related comorbidity were predictive of dropping out of treatment. Demographic 

determinants, such as race/ethnicity, age of child, and single-parent households, were 

not predictive in this sample. Barlow also surveyed participants who dropped out 

treatment. A third of families reported the program was “not what we are looking for”, 

which was the most common reason given for dropping out. Other commonly cited 

reasons were: child would miss too much school (28%), program too far away from 

home (23%), scheduling conflicts (21%), insurance does not cover care (21%), child not 

ready to make change (16%), visits not frequent enough (12%), visits too frequent (7%), 

and family not ready to make change (5%). White families were more likely than African-

American families to report the program was too far away and was not what they were 

looking for, as were families with two parents in the household.  

Kitscha et al conducted a  qualitative telephone survey of 21 parent/caregivers 

who did not return to a pediatric weight management program featuring exercise and 

nutrition therapy led by a dietitian.27 The major reasons given for non-return were: 

physical barriers (scheduling, parking, location), organizational barriers (environment of 

clinic), and educational content of the program (educational tools, focus on individual 

rather than family, exercise interventions). Parent/caregivers recommended changes to 

the program during the interviews, which included: greater emphasis on physical activity 

within appointments, family-centered approach, interactive learning environments, age-

appropriate information for children, and parenting support. 

The sixth and final study of attrition from pediatric obesity treatment programs 

came from a northeastern children’s hospital also featuring a multidisciplinary program 

with monthly visits in a clinic setting.28 In this study, Tershakovec and Kuppler defined 
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dropout as not returning to clinic after the initial assessment and first intervention visit. 

They reported similar levels of attrition at 49%. Disproportionately more African-

Americans dropped out compared with other racial/ethnic groups. Gender, BMI z-score, 

and insurance coverage (commercial, Medicaid), were not predictive of dropout.  

Additionally, there was a significant association between children with indemnity 

insurance coverage and total number of visits, with these children having a greater 

number of visits to the clinic than those with commercial managed care insurance, but 

that significance was borderline when race/ethnicity was added to the analysis. 

 Attrition rates have been reported in other weight management programs, but 

without detailed evaluations. The Committed to Kids intervention for obese adolescents 

(13-17 years) is a year long, multi-dimensional program that varies in intensity and 

focus.20 In one report of outcomes, 56 out of 93 participants completed a year of 

treatment, with an attrition rate of 39%. This intensive program featured medical 

supervision, medical nutrition therapy (hypocaloric diets), nutrition education, exercise 

therapy, activity education, and behavior modification, and represents a multidisciplinary 

program. Earlier reports of this program’s success, carried out as an interventional 

study, had 100% of families participating in 10 week and in one-year evaluations31;  

subsequent reports stated  that 33% of participants dropped out,  (most between 6 and 9 

months).32 There are no indicators of why these different outcomes were found; no 

analyses of differences between dropouts and completers are included.  

 Our preliminary analysis of a mid-western multi-disciplinary, outpatient referral 

program had even higher attrition, with 73% of families dropping out before completing 

five or more visits over nine months.23 Limited predictor variables (race/ethnicity, BMI z-

score, age, insurance coverage, gender, and single versus dual-parent household) were 

analyzed, with no significant differences between completers and dropouts. Finally, 

Heinberg et al investigated parental factors impacting BMI change in children attending a 
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pediatric obesity treatment program.30 Nearly 10% of participants did not return after 

enrollment or dropped out by the fourth session, and an additional 21% attended less 

than 50% of sessions. One-hundred and four participants completed the study after 143 

began the intervention (27% attrition). Families of children with higher BMIs were less 

likely to enroll in treatment, dropout after enrollment, or attend sessions infrequently, as 

were African-Americans. 

In summary, from the existing literature, there are no clear answers on: which 

families are at risk of dropping out of weight management program, the factors 

contributing to drop out, and changes that can be made to improve retention in 

treatment. While not all studies showed racial/ethnic differences between dropouts and 

completers, those that did found African-American participants being more likely to drop 

out. 25, 28, 30 Similarly, children with higher BMIs25, 26, 29, 30, weight-related comorbidities24-26 

and significant psycho-social and behavioral stressors25 were more likely to drop out, but 

this finding was not consistent. Across several studies, 25-50% of participants dropped 

out after the initial visit. 23, 25, 26, 28, 29 The reasons for this are not known, but could include 

lack of motivation in participating families, loss of motivation during the treatment 

process, or dissatisfaction with treatment approaches. Three of the studies, reviewed 

earlier from different programs, asked participants who dropped out why they did not 

return.24, 26, 27 Across studies responses ranged from:  the significant time commitment 

involved in treatment, requiring missed work and school, cost and lack of insurance 

coverage, appointment times and schedule, and educational content. The few studies 

that investigated family dissatisfaction with treatment 24, 26, 27 drew no clear conclusions;  

programs differed in approach, and many participants expressed a desire or willingness 

to return to treatment. No studies have examined these issues prospectively.  
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ARE CONTROLLED TRIALS ANY BETTER? 

The most recent Cochrane Systematic Review on obesity interventions in 

children reported that attrition rates in pediatric weight management trials ranged from 0 

to 42%.33 Pediatric trials with details of dropout are listed in Table 2. While the primary 

focus of these studies was not attrition, some of their findings are related to reported 

attrition rates. 

Epstein’s groundbreaking studies reported attrition rates ranging from 5 to 24%,13 

relatively low given the intensity of his intervention compared to others. However, 

participants were predominantly dual-parent, middle-class, educated families and the 

children did not have severe obesity or medical co-morbidities.12, 13 Given the 

homogeneity of these participants, one cannot determine generalizable predictors of 

dropout.  

A nutritionally and physically intensive pediatric interventioin also conducted in 

the late 1980s and early 1990s utilized the protein sparing modified fast diet, a very low 

calorie, high protein program conducted in an outpatient setting. 34 Twenty percent of the 

50 original participants dropped out during the initial 10 weeks of the program, and 

additional 4% withdrew in the second phase of 16 weeks.  Difficulties with missing 

school and with transportation were cited as the main reasons for dropping out.34  

The Go Girls Program (an activity and nutrition pilot study of teenage African-

American girls) reported a 45% drop out rate, and children attended only 43% of 

sessions. 35 Levine et al conducted a family-based weight management program with 24 

families of obese children 8-12 years of age.36 One-third of families dropped out before 

completing treatment (10-12 sessions), and did so early in treatment.  

A large-scale, multi-center Italian trial held in 11 pediatric departments utilized an 

outpatient nutritional intervention with obese children over a 2-year period. 37 Nearly 

1400 students, mean age 10 years, were enrolled. Thirty percent of children did not  



 

Table 2: Attrition in pediatric obesity treatment studies  

Study N Study description Attrition  Comments 
Ebbeling et 
al(58) 

16 Randomized controlled trial 
comparing low glycemic index 
diet vs energy restricted diet, age 
13-21 years, 6 month intervention 
and 6 month follow-up 

12.5%  No difference between control or intervention group, 
including attendance, with groups attending 9.4 ± 
0.6 of the 12 planned sessions. 

Epstein et a13 437 Analysis of 8 randomized, 
controlled studies 

5-24% Re-analysis of 8 studies conducted by Epstein and 
colleagues from 1978 to present. Similar treatment 
protocols between studies, having 14-20 sessions 
with long-term follow-up. 

Levine et al36 24 Families with children age 8-12 
years, 10-12 session behavioral 
intervention, 3 cohorts 

33% Dropout occurred early (mean of 2.3 ± 1.3 visits) 
No differences found between completers and 
dropouts aside from race (significantly more African-
American families dropped out) 
Attrition highest in 1st cohort (55%), decreased in 2nd 
and 3rd cohorts (17%, 22%) 

Pinelli et al37 1383 Multi-site nutritional intervention 
at 11 pediatric departments in 
Italy, individualized treatment, age 
4-16 years 

Females: 34% after first 
visit, 90% at 2 years 
Males: 30% after first 
visit, 94% at 2 years  

Higher rate of dropout after first visit in obese (ideal 
body weight > 140%) children (58% of females, 71% 
males) 
Reported causes of treatment “failure”: low 
compliance, family dysfunction, obese parents 

Resnicow et al35 57 Group sessions, weekly to twice 
weekly sessions for 6 months, 
intervention focused on healthy 
behaviors using social cognitive 
theory, community-based, age 
11-17 

45% attrition rate 
43% attendance at 
individual sessions 
54% of  participants 
classified as “low 
attenders” 

No differences between low attenders and high 
attenders aside from fasting serum HDL (low 
attenders had higher mean level) and diastolic blood 
pressure (low attenders had higher measurements) 

Savoye et al38 209 Parallel, randomized, controlled 
trial of weight management 
program vs control, twice weekly 
to every other week for 1 year, 
age 8-16 years 

Intervention: 18% at 6 
months, 29% at 12 
months 
Control: 26% at 6 
months, 33% at 12 
months 

Original randomization modified after 83% dropped 
out of structured meal planning at 6 months. No 
statistical differences in attrition rates among 
racial/ethinic groups. 

Schwartz et al39 91 Overweight  children 3-7 years of 
age, recruited from well child 

33% overall 
10% in control 

No differences between  dropouts and completers in 
age, gender, BMI percentiles 

12
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checks. Feasibility study of 
motivational interviewing in 
primary care pediatric office 

32% in minimal 
intervention 
50% in intensive 
intervention 

Suskind et al34 50 Intensive 10-36 week program 
utilizing PSMF with maintenance 
phase, age 7-17 years 

20% during 10 week 
initial phase; 12% attrition 
of cohorts 1 and 2 at 26 
weeks; 23% of cohort 1 at 
36 weeks 

90% attendance of sessions in short-term phase; 
decreased to 75% attendance for long-term phase. 
Transportation, school, and sports club cited as 
reasons for missing visits. Attendance decreases for 
those whose weigh decreased below 120% ideal 
body weight during study. 



 

return for a second visit, and the study continued to experience significant attrition, with 

only 9.7% of females and 6.4% of males remaining in treatment after two years.  

Savoye et al conducted a family-based weight management program from 2002-

2005.38 This controlled trial initially randomized families 2:1 to a weight management or a 

control group, and 1:1 of two different interventions: structured meal planning or better 

food choices. The first 35 participants randomized to structured meal plans dropped out 

at a much higher rate in the first six months of the trial (83% attrition), which caused the 

study team to end this arm of randomization. The intervention group reported 18% 

dropout at 6 months, and 29% at a year. Of note, the control group, which received 

clinical counseling for weight management every 6 months, had higher rates of attrition, 

26% and 33% at 6 and 12 months, respectively (the percentage dropout at 12 months is 

cumulative over the total number of patients). A primary care-based study utilizing 

motivational interviewing had 33% of participants not complete the study, with no 

differences identified between dropouts and completers. 39  

Overall, pediatric obesity treatment trials have dropout rates comparable to those 

of clinical weight management programs.  There also appear to be similar predictors of 

dropout, notably children with higher BMIs37 and African-American participants36. Also 

similar is a pattern of participants dropping out early in the treatment process.  

 

ATTRITION IN ADULT WEIGHT MANAGEMENT STUDIES 

 Given the lack of extensive research in attrition from pediatric obesity treatment, 

important lessons could be drawn from studies in adults. The inclusion of caregivers and 

family in treatment is an important component of successful intervention, so predictors of 

adult attrition may provide guidance in the study of this problem. A review of behavioral 

treatment of obesity research in 1981 found 35% dropout across 16 different studies, 

demonstrating rates of attrition similar to pediatrics studies.40 An analysis of 
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commercially available programs reported attrition rates for programs as varied as Take 

Off Pounds Sensibly (TOPS), a non-profit entity led by volunteers, to Weight Watchers, 

range from as low as 2.5% in the short term to 67% over longer time periods (many 

programs did not provide data). 41 Two separate behavioral intervention studies utilizing 

a meal replacement plan had attrition rates of 43-46%, and aside from difference on 

specific eating inventory scales, no differences were found between dropouts and 

completers. 42, 43 A review in 1989 featured worksite weight-loss programs, many run by 

psychologists with or without lay leaders, and found attrition rates from 1-83%, relatively 

the same as clinic-based programs.44 

Davis and Addis reviewed available literature on attrition from behavioral 

medicine treatments, with an average attrition rate of 33%.45 Thirteen studies focused on 

weight reduction, all in adults, and 83 variables were studied, with behavioral, 

demographic, psychological, and symptom severity variables being predictive of dropout 

(Table 3).  Three reviewed studies found few associations between completers and non-

completers, but differences were found in analyses of non-completers into early and late 

dropouts. 46-48 In two studies, early dropouts had made fewer attempts at weight loss. 46, 

48 Emotional distress also appears to predict early dropout. 47, 48  

A Midwestern weight loss clinic analyzed a 16-week program for dropout at 8 and 

16 weeks.49 Female gender, being divorced, African-American race, and young age (<50 

years) were significantly associated with increased risk of dropout, but only age 

remained significant on logistic regression analysis. Three separate studies from Italy 

investigated attrition, all at medical center treatment programs. Of 940 patients, 81.5% 

discontinued treatment, with 62% of  dropouts in the first year.50 Investigators conducted 

structured interviews to determine causes of dropout. Practical difficulties, such as family 

or work problems and health problems, were the most frequently cited reasons, as well 

as negative interactions with therapists.  
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Table 3: Variables associated with attrition from adult behavioral weight management 

treatment 

Associates with higher attrition Associated with lower attrition 

Greater anticipated weight loss  Higher social class 

Interference  Higher verbal skills 

Depression Efficacy expectations  

Smoking Goal confidence/perceived success 

High blood pressure Greater amount of weight loss (in treatment) 

Error in perception of obesity Greater amount of exercise 

Non-binge eating/episodic overeater Older age 

Higher frequency/greater number of attempts Mother working in home 

Longer duration of treatment Higher BMI 

Expectation of insurance coverage Higher number of previous diets 

Employed out of home Expectation of stress in next 6 months 

completers. 

Adapted from Davis and Addis45 
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Another outpatient program had 77.3% dropout before completion.51 Non-

completers had slightly lower BMI and waist circumference, but otherwise few 

differences were found between groups. Interestingly, logistic regression analyses 

demonstrated that having a full-time job was the best predictor of dropout. In a 

comparison between individual and group therapy, it was found that individual treatment 

had markedly higher dropout than groups, 54.2% versus 15.8% respectively.52 

Completers across both groups tended to be older and had worse scores on a measure 

of body uneasiness.  

While treatment approaches might differ greatly between adults and children, the 

family aspect to pediatric obesity treatment warrants inclusion of these data in future 

research. Emotional and behavioral factors in children and parents can likely influence 

participation. Practical issues, including cost, scheduling, and interference with 

schedules and work, can impact the ability of families to participate in treatment. While 

likely to be quite different in approach and culture, the studies from Italy highlight 

considerations that could impact planning for obesity treatment, such as having group 

treatment instead of individual sessions. Similar sociodemographic factors were 

significant predictors of dropout, including minority race/ethnicity and single-parent 

families, which have been seen in the pediatric literature.  

 

ADHERENCE: A MODEL FOR THE STUDY OF ATTRITION 

Many chronic pediatric conditions require frequent contact with health care 

providers and adherence to complex treatment regimens. Although “attrition” and 

“adherence” are distinct, attrition can be viewed as an exaggerated form of non-

adherence; the patient and family do not adhere to medical advice, and completely 

withdraw from treatment. Complicating this paradigm is the problem itself, which deals 

with behaviors long proven difficult to change: eating habits and physical activity. Thus, 
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models of adherence may offer insight into understanding attrition. Rapoff provides a 

useful approach, including key stakeholders, families and treatment providers/program, 

while recognizing the complex nature of the disease process.53 He conceptualized 

adherence to pediatric medical regimens, utilizing established theoretical models such 

as the Health Belief Model, to investigate correlates of adherence (Figure 1). This model 

includes not only the family, but also disease and treatment regimen factors.53 

Researchers have used this model to develop interventions addressing chronic pediatric 

diseases.54 

PATIENT/FAMILY FACTORS
Demographics

Knowledge
Adjustment & Coping
Parental Monitoring

DISEASE FACTORS
Duration
Course

Symptoms
Perceived Severity

REGIMEN FACTORS      
Type/Complexity

Costs
Side-effects

Efficacy

ADHERENCE

Figure 1: Model of adherence to pediatric medical regimens
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Figure 1: Model of adherence to pediatric medical regimens

 

The family plays an important role in managing other chronic pediatric health 

conditions. Smith summarized adherence problems in chronically ill adolescents, 

highlighting the impact of mental health (depression, cognitive delays), medication 

regimens, and the family - especially issues of poor communication, overall family 

conflict, parent involvement in treatment, stress, and support55.  Fiese and Everhart 

reviewed studies examining family factors affecting adherence to medical regimens in 

chronically ill children56.  Disruptive family interactions, characterized by conflict and 

disengagement, resulted in poor treatment adherence and child health. McQuaid 

investigated the transition of responsibility of asthma management from the parent to the 

child, finding with increasing age, the child’s knowledge of their disease increases. 

However, adherence to medication regimens was negatively related to age, indicating 
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the complex nature of family dynamics in children with chronic illnesses57.  Many of 

these issues are not typically measured in pediatric obesity interventions.  

 Rapoff’s model suggests that the treatment program itself plays a role in 

adherence. Disease-related correlates, such as duration, course of illness, symptoms, 

and perceived severity, all impact a family’s ability to adhere to treatment.53  

Characteristics of treatment also influence adherence, e.g. complexity of treatment 

regimens, cost, side effects, and efficacy. Overly complex treatment regimens are 

difficult for children and parents to follow correctly. For example, an expensive 

medication that parents do not perceive as helping their child is one they are less likely 

to administer consistently. It is easy to relate these correlates of pediatric medical 

adherence to obesity treatment, where family factors influence the ability of a family to 

fully participate in an expensive, intensive program resulting in modest weight loss or 

weight maintenance. The child may not exhibit symptoms of obesity, as hypertension 

and diabetes can often be asymptomatic in early stages. If multiple family members are 

obese, they may not perceive the child’s obesity as needing attention. Finally, treatment 

of pediatric obesity is intensive, featuring numerous health and health-related disciplines, 

frequent visits and meetings, and necessitates participation of the entire family. 15 

 

SUMMARY AND FUTURE DIRECTIONS 

Unfortunately, great numbers of children who begin the process of obesity 

treatment do not complete it. With few available treatment outlets, the problem of 

effective treatment of obesity is compounded by attrition, and is in need of further study. 

There is little in the medical literature upon which to base better treatment approaches. 

From the available studies, there is a pattern of “severely” affected children and their 

families dropping out, in the presence of comorbidities, higher BMI, and behavioral 

issues. Further, vulnerable families seem to be at risk of dropping out, including 
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racial/ethnic minorities, poor, and single-parent households, though these data were 

collected in small studies with conflicting results. There is some evidence that treatment 

is not meeting families’ expectations (content of the program, help with insurance 

coverage or cost, engaging child) or schedule (schedule of clinic visits, missed school 

and work). Despite the value of these studies to date, there is still much to be discovered 

in this field. 

Adherence researchers have looked beyond familial factors to assess aspects of 

the disease and the treatment, to elucidate how these factors impact a child’s adherence 

to a chronic treatment regimen. Researchers of pediatric obesity can use a similar 

approach, investigating the interaction of families and treatment programs while 

accounting for complex nature of obesity and its treatment. As reviewed here, there are 

many questions still to ask: 

 Do families drop out of treatment because of dissatisfaction with treatment, 

stressors within the family, or both? 

 How can treatment better fit into the lives of busy families? 

 With the diversity within families (single parents, blended families, dual-

working parents), how can treatment programs provide equally-diverse 

treatment approaches? 

 How can treatment meet the needs of families in racial/ethnic minority 

groups, who appear to be at risk of dropping out of treatment while being 

more severely affected by obesity? 

Researchers and clinicians must address these issues while undertaking the 

study and treatment of obese children and their families. Increasingly, children are living 

with chronic illness and are provided care from diverse medical specialties and 

professionals, so study of attrition from pediatric obesity treatment may provide valuable 

information in these areas, even with efforts to prevent obesity. Further, improving the 
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efficiency of treatment by minimizing attrition may have significant financial implications 

for hospitals and clinics. With increasing attention given to obesity and its treatment, the 

study of attrition should also receive increasing focus if effective therapies are to be 

developed and disseminated.  
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Goals of This Study 

The overall goal of this thesis project is to better understand family attrition from a single, 

tertiary-care pediatric obesity treatment program in an effort to identify contributors to 

attrition and acquire preliminary data for a larger study of attrition. This study will be 

performed via the clinical database of the Brenner FIT Program at Brenner Children’s 

Hospital, and will examine attrition from the program via the following Specific Aims: 

Specific Aim 1:  Determine the extent to which attrition from the initial stage of 

treatment (4 months duration) is associated with: 

A. family characteristics, including: family size and structure, parental 

employment, parental mental health history, insurance coverage, race/ethnicity, distance 

from treatment program, and age. 

B. health-related issues, such as: degree of obesity, previous weight 

management attempts, level of sedentary activity, developmental delays, school 

performance, and child mental health. 

Hypothesis: Family and health characteristics predict attrition from weight management. 

Specific Aim 2: Survey program dropouts on factors that may have contributed to 

dropout, program satisfaction, and factors that will assist them in re-engaging in 

treatment. 

Hypothesis: Consistent themes of contributors to attrition will be identified via parental 

surveys of program dropouts. 
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ATTRITION IN PEDIATRIC WEIGHT MANAGEMENT 
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ABSTRACT 

Objectives:  To better understand attrition from a tertiary-care pediatric weight 

management program during the initial, intensive four-months of treatment. 

Methods:  Prospective and retrospective study of a clinical database for all patients seen 

between November 2007 and July 2009 in the Brenner FIT (Families In Training) 

Program, a multidisciplinary weight management program for families of children 2-18 

years with a BMI ≥95th percentile and a weight-related comorbidity. A one-page survey 

regarding reasons for dropout was mailed to all Inactive families. We compared 

characteristics of Active and Inactive families using Chi-square, Fisher’s exact, and t-

tests.  Multivariate logistic regression was used to identify independent correlates of 

program status.  

Results:  133 patients were seen during the study period.  Mean age was 12 years 

(range 2-18); mean BMI was 38 kg/m2; 53% female; 52% racial/ethnic minorities; and 

50% Medicaid recipients.  Thirty-two percent dropped out in the first four months of 

treatment. Inactive children had significantly lower BMI z-scores and were older than 

Active children. Inactive children were also more likely to have poor school performance, 

have commercial insurance, and have a major weight-related comorbidity. Parent-

reported reasons for dropping out were child-related (not wanting to make changes, 

desired to leave program, weight not changing) or program not meeting family’s 

expectations. 

Conclusions:  Attrition from pediatric weight management remains a problem. In a 

multidisciplinary program, there were few differences between Active and Inactive 

participants. Child-related issues, including not having weight loss, were reported as 

reasons for dropout.  Further investigation of attrition is needed to improve outcomes. 
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INTRODUCTION 

Pediatric obesity is one of the more pressing health issues facing parents and 

pediatric care providers. Nationally representative data from 2003-2006 indicate that 

16.3% of children and adolescents are obese, and 32% are either overweight or obese. 

1, 2  Just 10 years earlier, the National Health and Nutrition Examination Survey 

(NHANES) III found 11% of children and adolescents obese 3, which was an increase 

from previous cycles of the survey (1976-1980). Recent expert recommendations, 

endorsed by leading child health organizations, outline a step-wise approach to 

treatment.15-18 However, programs for treatment of pediatric obesity are based on expert 

opinion or extrapolated data from adults,15 and the demand for such programs far 

exceeds availability.58 While initially interested in pursuing treatment, it appears families 

referred for weight management often drop out of treatment. Clinical pediatric obesity 

programs experience significant attrition, in the range of 33-73%.20, 22-29  

There are few studies in the literature focused on attrition from pediatric weight 

management programs.24-26, 28, 50 Published research has identified important 

programmatic and familial factors that impact participation and attrition. Families have 

reported that the treatment program was “not what we are looking for”, as well as the 

child missing too much school, program too far away from home, program content and 

scheduling conflicts.26, 27 Another study has shown that perceived lower quality of care 

by standardized assessment was associated with dropout, as was poorer caregiver-

rated health status of child. 24  Increased body mass index (BMI), African-American 

race/ethnicity, Medicaid insurance status, single parent household, older age, and those 

children in poorer health have been identified as predictors of attrition, though not 

consistently across studies.23-26, 28, 30 The issue of attrition from weight management also 

appears to be significant in clinical trials and studies, with reported rates of 5-90%. 13, 39 

36 35 37 More study of the causes of attrition from pediatric obesity treatment program 
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could lead to improved treatment outcomes and elimination of disparities in treatment. 

Attrition is not a simple problem to address. Child and adolescent participation in 

weight management necessitates the involvement of parents. Beyond providing 

transportation and support, the inclusion of parents and caregivers in treatment is 

recognized as the gold standard for obesity treatment.11, 12, 15, 18 Caregiver variables 

therefore play an important role in treatment and attrition, be they socio-demographics, 

health status, or willingness to change behaviors. Familial issues, as shown in existing 

studies, are important considerations in addressing this problem. 

The primary goal of this study was to better understand attrition from a single, 

tertiary-care pediatric obesity treatment program in an academic medical center during 

the initial, intensive, four-month phase of treatment. The study investigated patient and 

family predictors of attrition, including socio-demographic and health-related factors. A 

secondary goal was to determine parent/caregiver reasons for dropping out before 

completing the initial phase of treatment. We hypothesized that family and health factors 

would predict attrition from multi-disciplinary pediatric obesity treatment. 

 

METHODS 

Brenner FIT (Families In Training) Program 

The Brenner FIT (Families In Training) Program is a pediatric, family-based 

weight management clinic based in Brenner Children’s Hospital, part of Wake Forest 

University Baptist Medical Center. The treatment team is comprised of a pediatrician 

(gastroenterologist or general pediatrician), dietitian, family counselor (licensed clinical 

social worker or marriage and family therapist), physical therapist, and exercise 

specialist (exercise physiologist). Children are seen by referral only from their primary 

care physician or sub-specialist. The program accepts children aged 2- to 18 years who 

are obese (body mass index ≥ 95th percentile for age and gender) with one or more 
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obesity-related co-morbidities, including dyslipidemia, insulin resistance, fatty liver, 

orthopedic problems, pseudotumor cerebri, sleep apnea, or hypertension. Upon referral, 

families are sent orientation materials, questionnaires pertaining to medical history and 

characteristics of the family, and a link to an on-line video orientation. Once patients are 

scheduled in the clinic, families are seen in individual appointments by the Brenner FIT 

team for an intake visit consisting of the following: medical and psycho-social history, 

family interview, physical examination by the physician, musculoskeletal and 

cardiovascular endurance testing by the physical therapist and or exercise therapist, 

dietary recall, and psychosocial and behavioral assessment by the family counselor. The 

team briefly discusses the patient and family and devises an overall treatment plan with 

the family. These goals are then incorporated into a “care plan” that reflects all goals that 

the family chooses to address as they strive to adopt healthier habits. Height is 

measured three times with values averaged using a standing SECA Model 240 wall 

stadiometer (Germany), weight measured with light clothes and no shoes on a Tanita 

WB0110 Class III scale (Tokyo, Japan), and blood pressure obtained manually on a 

Welch-Allyn wall mounted sphygmomanometer with appropriate sized cuff. All height, 

weight, and blood pressure measurements are performed by the physician in a 

standardized manner. 

Treatment is divided into three phases, each four months long, with treatment 

concluding at one year. The initial intensive phase consists of bi-weekly visits with a set 

of team members (dietitian, family counselor, physical therapist, exercise specialist), that 

depends on the needs of the family. The second phase consists of monthly visits with 

team members, and features advanced goal setting and problem solving. The final 

phase is individually designed, with those experiencing success in managing their weight 

having only 1-2 visits in the last four months, while those experiencing continued weight 

gain will continue with bi-weekly or monthly visits. Review visits are held with the 

 27



 

physician every 4 months between phases to review laboratory studies, weight and body 

mass index, and overall progress. Motivational Interviewing is utilized through all aspects 

of the program to enable the family to set goals important to them, address ambivalence 

to change, and keep discussions open and empathetic. Education, training, and support 

are provided to assist caregivers in implementing behavior change, appropriately 

managing adverse reactions to lifestyle changes, and addressing psychosocial 

problems. Basic nutrition and activity education are also provided. No specific dietary 

intervention is utilized beyond general recommendations for healthy eating (based on 

the United States Department of Agriculture’s Food Guide Pyramid). Upon completing a 

year of treatment, families are given the option of continuing with treatment or returning 

to the primary care physician for further weight management. Referring physicians and 

primary care providers are updated on patient progress in four month intervals, and if the 

family ceases participation in treatment. Children that no longer meet the BMI criteria for 

the program are graduated from treatment and instructed to follow-up with their primary 

care provider. 

Physician services are billed to the child’s insurance. Family counselor, dietitian, 

and physical therapy/exercise specialist services are not charged to the family or their 

insurance, as these are provided via institutional funding, philanthropy, and local 

charitable foundations. There are no additional costs to families aside from normal co-

payments for physician services. 

 

Clinical Database 

The Brenner FIT Program uses a clinical database to track outcomes and patient 

progress; this database was expanded for this study. After the initial intake visit, the 

physician and family counselor enter data into a secure, on-line database hosted by the 

Division of Public Health Sciences at Wake Forest University School of Medicine. This 
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database includes the majority of clinical information gathered on the intake visit, 

including: socio-demographics, physical measures and available laboratory studies, 

medical history, family assessment by counselor (including stressors, mental and 

behavioral health history of child and family, school performance), family structure, 

insurance, weight management history, amount of sedentary activity, and assessment of 

weight-related comorbidities by the program physician. No standardized psychosocial or 

heath measures are used, but information is based on clinical assessment and exam. 

Follow up data, such as height and weights, are entered every four months during the 

physician re-assessment. Patients are classified as active or inactive in the database. 

Patients are classified as inactive if they miss or cancel an appointment without 

rescheduling, and do not reschedule or return to clinic after receiving two phone calls 

and a letter over a one month period.  

 

Study Design 

 All patients seen for their initial visit between November 7, 2007 (program 

initiation) and July 7, 2009 were abstracted from the clinical database, then followed for 

four months of treatment. All active and inactive patients were included in the study. 

Attrition was measured during the initial four month intensive phase of the program  

which included visits every two weeks after the intake (eight total visits: intake, six visits 

with treatment team, then review visit with physician). Patients were considered as 

“dropouts” if they: a) self-identified as dropping out of the program, or b) they missed or 

cancelled a visit and did not reschedule despite two phone calls and a letter requesting 

an appointment over a two month time period. If families notify the program of their 

intention to drop out, they are asked to provide a reason and this is recorded in the 

database. If families are deemed inactive by the program due to lost contact, this is 

noted as “lost to follow-up.” 
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 A one page survey was mailed to all inactive patients asking reasons for dropout 

on a three point Likert-scale, with four open response questions: the most important 

reason for not returning to the program, other reasons for not returning, what would help 

their family return, and what would help their family stay in the program. They were also 

asked if they would like to return to the program. Surveys were anonymous and not 

linked to individual patients. The literacy level was approximated to be the 9th grade.  

 

Data Analysis 

 Descriptive statistics were used to describe the socio-demographic, physical, and 

mental health characteristics of the population. Initial analyses were performed to 

identify significant relationships between potential predictor variables and the primary 

outcome, program status (Active, Inactive).  Chi-square and Fisher’s exact tests were 

used to compare proportions of discrete variables between Active and Inactive 

participant groups. Means of continuous variables were compared with two-sample t-

tests.  

Multivariable logistic regression was used to identify independent correlates of 

program status, modeled as follows: variables with potential associations identified in 

bivariable analysis (p<0.1); variables identified in similar studies; and those with likely 

clinical significance (race, insurance) were further studied by logistic regression. Finally, 

linear regression was used when number of visits was the dependent variable.  

All statistical analyses were performed using SAS Enterprise Guide© version 4 

with SAS© version 9.1(Cary, NC). This study was approved by the Wake Forest 

University School of Medicine Institutional Review Board. 
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RESULTS 

Study Participant Characteristics 

One hundred-thirty-three patients and families were seen for initial evaluation 

between November 7, 2007 and July 7, 2009. The mean age was 12 years, with slightly 

more female than male participants (Table 1). The majority of participants were African 

American, Hispanic, or other (52%). Other race/ethnicity was Asian, Southeast Asian, 

and Middle Eastern. Over half of the families had two caregivers in the home (both 

parents or parent/step-parent). Families, on average, lived approximately 30 minutes 

from the program site, with a range of 1.3 to 99 miles. Many families reported 

experiencing stressors in the family, with nearly half reporting financial issues, and many 

having more than one stressor; 71% reported experiencing at least one significant 

household stressor. 

 Nearly a third of children had a history of mental health treatment (other than 

attention deficit-hyperactivity disorder, ADHD). In addition to 19% of children having 

ADHD, 11% had depression and 9% had some other form of mental illness, including 

anxiety, obsessive compulsive disorder, oppositional defiant disorder, and bipolar 

disorder. Nearly a third of parents also had a history of mental health treatment, with 

depression also being the most common diagnosis. Forty-eight percent of parents 

reported cigarette use, 38% alcohol use (but not necessarily problematic use), and 7% 

used recreational drugs. 

 The study participants had a mean BMI of 38 kg/m2, z-score of 2.617, and 

percentile of 99th. The average patient had nearly four weight-related co-morbidities, with 

almost half having a significant or symptomatic co-morbidity. Eighty-four % of children’s 

parents/primary caregivers reported a first degree relative with obesity. Of the children 

with a previous weight management attempt, it was either another program or clinic 

(most often a commercial program (17%) or a specific diet (17%)). Only 6% of children 
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had attempted an exercise program or joined a gym. Only two children had taken 

prescription medication or herbal supplements for treatment of obesity.
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Table 1: Health, Social, and Demographic Characteristics of Children and Families 

included in study 

Variable Total (N= 133) 
Mean age ± SD, years 12 ± 3.4 
Gender, % (N) 
     Female 53% (70) 
     Male 47% (73) 
Race/ethnicity 
     White 48% (64) 
     African-American 32% (43) 
     Hispanic 14% (19) 
     Other 5% (7) 

Parent structure 
     Dual parent 58% (76) 
     Single parent 36% (47) 
     Relative 4% (5) 
     Divorced, joint placement 1% (1) 
     Foster 2% (3) 
     Other (group home) 1% (1) 
Family structure 
     Number of adults in household, mean ± SD 1.8 ± 0.6 
     Number of children in household, mean ± SD 2.2 ± 1 
Insurance 
     Commercial 46% (61) 
     Medicaid 50% (66) 
     Other 4% (5) 

Distance of family home from clinic, miles ± SD 25 ± 22 

Stressors present in family 

     Medical (N= 125) 23% (29) 

     Financial (N= 127) 47% (60) 

     Relationship (N 127) 48% (61) 

     Other (N= 121) 15% (18) 

Parent mental health history 

     Parent with history of mental health treatment (N= 126) 29% (36) 

     Parent presently in treatment (N= 125) 23% (29) 

Child mental health history 

     History of mental health treatment (N= 132) 30% (40) 

     Presently in treatment (N- 132) 18% (24) 

     Psychotropic medications (N= 133) 13% (17) 

School and development 

     Special education received in school 17% (22) 

     Average or above average performance in school 78% (101) 
     Developmental Delay 14% (19) 

Weight status, mean ± SD 
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     BMI, kg/m2 38 ± 10 
     BMI z-score 2.617 ± 0.474 
Fasting serum studies, mean ± SD 
     Insulin (N= 82) 34 ± 31 
     Total cholesterol (N= 122) 167 ± 32 
     LDL cholesterol (N= 118) 102 ± 27 
     HDL cholesterol (122) 41 ± 9 
     Triglycerides (N= 119) 125 ± 81 
Mean number of weight-related co-morbidities 3.9 ± 2 
     Major weight-related comorbidity* 43% (57) 
     Asthma, present diagnosis 26% (34) 

Self-reported hours of sedentary activity, mean ± SD 4.4 ± 2.6  
History of weight management attempt, Parent 42% (56) 
History of weight management attempt, Child 36% (48) 

* Type 2 Diabetes, Polycystic Ovary Syndrome, Blount’s Disease, Slipped Capital 

Femoral Epiphysis, Obstructive Sleep Apnea, Pseudotumor Cerebri, Hypertension 

 

Rounding may lead to group totals being more than 100% 
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Attrition 

Forty-two patients dropped out in the first four months of their treatment, for an 

attrition rate of 32%. Comparison of socio-demographics between Active and Inactive 

patients and families revealed few significant differences (Table 2). Inactive patients 

were significantly older than active patients. There were no differences by race/ethnicity.  

There were several significant differences between Active and Inactive groups in 

health characteristics (Table 3). A child and parent history of mental health treatment 

approached significance (p= 0.07 and 0.08 respectively). Inactive patients had 

significantly lower BMI z-score than active patients. Parent-reported school performance 

was also significantly associated with dropout, with Inactive patients having a higher 

proportion of patients with below-average school performance. 
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Table 2: Family socio-demographic characteristics, by attrition status at 4 months of 

treatment 

Variable Active  
(N= 91) 

Inactive  
(N= 42) 

p 

Mean age ± SD, years 11 ± 3.7 13 ± 2.5 0.004 
Gender, % (N) 
     Female 54% (49) 50% (21) 
     Male 46% (42) 50% (21) 

NS 

Race 
     White 48% (44) 48% (20) NS 
     African-American 26% (24) 45% (19) NS 
     Hispanic 18% (16) 7% (3) NS 
Parent structure 
     Dual parent household 60% (55) 50% (21) 
     Single parent household 40% (36) 50% (21) 

NS 

Insurance 
     Commercial 51% (46) 36% (15) 
     Medicaid 47% (42) 57% (24) 
     Other 2% (2) 7% (3) 

NS 

Distance from program, miles 25.5 ± 21.1 24.5 ± 24.1 NS 
NS= Not significant at the level of p<0.05 
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Table 3: Physical and mental health characteristics of families, by attrition status at 4 

months of treatment  

Variable Active  
N=91 

Inactive 
N=42 

p 

Stressor present in family  71% (65) 71% (30) NS 

Parent mental health history 

Parent with history of mental health treatment  
(N= 126) 

23% (20) 40% (16) 0.082 

     Parent presently in treatment (N= 125) 19% (16) 33% (13) NS 

Child mental health history 

     History of mental health treatment (N= 132) 25% (23) 42% (17) 0.069 

     Presently in treatment (N- 132) 17% (15) 22% (9) NS 

     Psychotropic medications (N= 133) 12% (11) 14% (6) NS 

School and development 

     Special education received in school 14% (12) 24% (10) NS 

     Average or above average performance in school 84% (74) 64% (27) 0.02 
     Developmental Delay 13% (12) 17% (7) NS 

Weight status, mean ± SD 
     BMI, kg/m2 37.8 ± 10.7 38.5 ± 8.7 NS 
     BMI z-score 2.663 ±0.526 2.515 ± 0.317 0.047 
Systolic Blood Pressure, mean ± SD, mmHg 118 ± 11 122 ± 11 0.051 
Diastolic Blood Pressure 70 ± 11 72 ± 8 NS 
Fasting serum studies, mean ± SD 
     Insulin (N= 82) 32.8 ± 33.5 37.3 ± 23.9 NS 
     Total cholesterol (N= 122) 166.9 ± 34.3 166.2 ± 26 NS 
     LDL cholesterol (N= 118) 101.8 ± 28.4 102.6 ± 24.6 NS 
     HDL cholesterol (122) 39.8 ± 9.2 43.6 ± 9.6 0.038 
     Triglycerides (N= 119) 130.2 ± 82.1 112.8 ± 79.6 NS 
Mean number of weight-related co-morbidities 3.9 ± 2 4.1 ± 1.9 NS 
     Major weight-related comoribidity 60% (34) 40% (23) 0.089 
     Asthma, present diagnosis 23% (21) 31% (13) NS 
Self-reported hours of sedentary activity, mean ± SD 4.1 ± 2.6 4.8 ± 2.6 NS 
History of weight management, Parent 43% (39) 41% (17) NS 
History of weight management, Child 32% (29) 45% (19) NS 
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Regression analysis  

 Variables with potential association (p<0.1) in bivariable or unadjusted analysis 

(age, child with history of mental health treatment, parent with history of mental health 

treatment, school performance, BMI z-score, systolic blood pressure, presence of major 

weight-related comorbidity), identified in similar studies (insurance, race/ethinicity, single 

parent household), and with a high likelihood of significance (gender, distance from 

treatment program) were included in the model. HDL was removed from the model due 

to a significant number of missing data and being unlikely to have clinical significance, 

despite being having significance in bivariable analysis. We performed a logistic 

regression of the full model and found systolic blood pressure, single parent household, 

and child with a history of mental health treatment to have the highest p-values and very 

wide confidence intervals, reflecting an excessive number of variables in the model. 

Upon removing those variables, we achieved an improved fit by diagnostic testing, 

finding BMI z-score, commercial insurance, average school performance, and the 

presence of a weight related comorbidity to be significant (p<0.05). (Table 4) Similar to 

bivariate analysis, those with a higher BMI z-score had lower odds of being inactive, as 

those with commercial insurance coverage, average school performance, and the 

presence of a major weight-related comorbidity.  
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Table 4: Odds Ratio Estimates of Active Program Status at four months in logistic 

regression model 

Variable Estimate 95% Confidence Interval p-value 
Age 1.153 0.982. 1.354 0.082 
Distance from program 1.007 0.986, 1.029 0.52 
BMI Z-score 0.143 0.033, 0.621 0.009 
Parent with history of mental health treatment 0.412 0.154, 1.1 0.077 
Race/ethnicity 1.320 0.419,4.159 0.635 
Commercial Insurance 0.032 0.002, 0.582 0.012 
Average school performance 0.046 0.001, 4.865 0.024 
Female gender 1.876 0.72, 4.89 0.198 
Presence of major weight-related co-morbidity 0.358 0.135, 0.945 0.038 
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Duration of Program Participation 

 In the Inactive group, participants had a mean of 3.3 ± 1.6 visits before dropping 

out. Five percent (N= 7) never returned after the intake visit. The distribution of visits in 

the Inactive group was fairly even, with 52% having dropped out after the third visit, and 

93% by the fifth visit (Figure 1). Exploratory analysis was performed on number of visits 

before dropout and likely predictive variables using the same model as for 

Active/Inactive groups. There were no significant associations between number of visits 

and candidate variables by linear regression, nor were there differences in early (three 

visits or less) or late (four or more visits) dropouts by comparative tests or logistic 

regression. 
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Figure 1: Active families by visit number, N= 133 
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Treatment protocol is eight visits over four month period 
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Parent/Caregiver Reasons for Attrition 

Of the 42 families that dropped out, only nine informed the program they were 

doing so. Thirty-three (79% of Inactive patients) did not return for an appointment and 

did not respond to requests (two phone calls, letter) to reschedule. Of the nine, four cited 

they were dissatisfied with the program; two reported the distance traveled to the 

program was too great, two indicated that the child was not participating in treatment, 

and one did not provide a reason.  

Of the 42 Inactive families, 23 returned a completed survey as to why they were 

no longer participating in treatment, for a response rate of 55% (Table 5). Issues related 

to expectations and satisfaction were reported most frequently as contributing “a lot” or 

“a little” to the family not returning.: “my child’s weight was not getting better” (64%), 

“program did not meet my expectations” (48%),  “program did not meet my child’s 

expectations” (52%), and “my child wanted to leave the program” (41%). A total of 64% 

of respondents said “my child was not ready to make changes” contributed to their not 

returning, but only 19% noted that the family was not ready to make changes. 

Programmatic issues were not as frequently noted as reasons for dropout, such as 

insurance, cost, too much time, distance, and appointment times, though a third of 

respondents reported problems with transportation contributed “a lot.” Forty-one % noted 

too much missed school, with an equal number reporting too much missed work, though 

more often reporting it contributed to not returning “a little.”  



 

Table 5: Parent-reported reasons for dropout (N=23) 
 A lot (%) A little (%) Not at all (%) 

Difficulty with insurance coverage 0 9 91 
Program costs too much money  (i.e. parking, travel, co-pays for 
insurance) 

14 23 64 

Program took too much time 5 27 68 
Problems with transportation 32 5 64 
Program did not meet my expectations 17 30 52 
Program did not meet my child’s expectations 22 30 48 
My child wanted to leave the program 18 23 59 
Appointments not at convenient times 5 27 68 
My child was missing too much school 14 27 59 
Parents/caregivers missing too much work 18 23 59 
My child’s weight was not getting better 36 27 36 
Program too far away from our home 14 23 64 
Visits to program not frequent enough 0 27 73 
My child was not ready to make changes 36 27 36 
My family was not ready to make changes 0 19 81 
Family crisis and had to stop 14 9 77 
Program not what we were looking for 9 13 78 
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Rounding may lead to group totals being more or less than 100% 
 

 



 

The most important reasons for not returning were noted equally to be “my child 

was not ready to make changes” (n=7) and “my child’s weight was not getting better” 

(n=6). Transportation (n=3), cost of gas (n=3), and wanting bariatric surgery (n=2) were 

the only other reasons reported more than once. Other reasons for not returning were: 

family crisis, family stress,  difficulty in making changes, parents felt talked down to, 

parent afraid they had missed too many visits, school absences, times were too 

sporadic, concerns not being addressed, thought program would teach child exercise, 

and insurance coverage. 

Fifty-five % of respondents (n=12) expressed an interest in returning to the 

program, with only 14% (n=3) not wishing to return. Thirty-two % (n=7) were unsure if 

they wished to return. Only half of respondents provided answers to the questions “What 

could Brenner FIT do to help your family return to the program” and “What could Brenner 

FIT do to help your family stay in the program”. There were no commonalities in 

responses to either question. To assist in returning to the program, responses included: 

“include… extended family and caretakers”, “lose weight faster”, “make it closer to 

home”, “offer transportation”, “lap band”, “parking passes”, and “needs a diet”. 

Responses to helping the family stay in the program were more focused on the child: 

“make it more understandable to my child”, “specifically address child’s issues”, “getting 

to know our child better”, and “make my child understand if she doesn’t stop eating so 

much, she will have diabetes and heart disease.” Other suggestions include help with 

transportation, communication, being patient with family, and weekly appointments. 

 

DISCUSSION 

In this study of an intensive multi-disciplinary pediatric weight management 

program, a third of patients and their families dropped out in the initial four month 

treatment phase. This severely obese patient population with many weight-related 
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comorbidities had many psycho-social issues pertinent to family-based behavioral 

treatment, including single parent caregivers, household stressors, and mental health 

issues in the child and parent, but few were significantly associated with dropout. Older 

children and those with below average performance in school appeared to drop out of 

treatment to a greater degree. Other health related issues that are associated with 

attrition in our study were higher HDL cholesterol and systolic blood pressure in 

bivariable analysis. Interestingly, the Inactive group had a lower BMI than the active 

group. Multivariable regression modeling identified higher BMI z-score, commercial 

insurance coverage, average school performance, and the presence of a major weight-

related comoribdity associated with remaining active in the program. Attrition did not 

appear to occur at a particular time during treatment, but was steady throughout the 

eight visits. Parent/caregiver report of reasons for dropout focused on lack of weight 

change in the child, program not meeting expectations, their child not being ready to 

make changes, and the child desired to leave the program. 

These findings highlight several important issues in the treatment of pediatric 

obesity in a clinical setting. Children referred for weight management often come with 

significant health and weight issues. The population described in this study nearly met 

the criteria for adult morbid obesity (BMI ≥ 40 kg/m2) despite being only 12 years of age. 

As reported from other clinical programs, many families were racial/ethnic minorities and 

receiving indemnity insurance.22, 23, 25, 26, 28 Other programs have reported families of 

older children being more likely to drop out of treatment25, which is consistent with 

adolescents gaining independence and playing a greater role in decision making. A 

surprising finding is that the Active group was more obese than the Inactive group. Other 

studies have found a higher BMI associated with dropout,25, 26, 29, 30 and only one other 

finding higher BMI z-scores associated with remaining in treatment. In our study, this 

could indicate those with higher weights had greater reason for participation. This may 
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indicate that less obese children and their families may have experienced quicker 

success and believed they could manage their weight on their own. Controlling for other 

factors, those children with a major comorbidity also remained active, implying that the 

symptoms of obesity could be providing impetus to remain in treatment. Finally, a strong 

association with Active status was average or above average performance in school. 

Despite having no significant differences between groups by developmental delay or 

receipt of special education, this finding may represent other troubles in the child, 

manifesting as doing poorly in school. These issues could translate to the family’s ability 

to participate in an intensive weight management program. 

Overall, the most positive finding in the study was the few major differences 

between Active and Inactive groups, and that the most “affected” families (higher obesity 

levels in children, presence of major weight-related comorbidity) remained in treatment. 

This severely obese and diverse population, with many having mental health issues and 

from single-parent households, remained engaged in treatment to a greater extent than 

reported in the literature. This does not imply a more effective and superior treatment 

approach, but may indicate the family-centered, multi-disciplinary approach of the 

Brenner FIT Program may be useful in keeping families of obese children in treatment. 

The lack of a difference in racial/ethnic makeup between the groups, despite having no 

team member of color, suggests that a multi-disciplinary, family-centered approach can 

prevent the higher rates of attrition found in other studies.25, 28, 30  However, regression 

analysis identified families with commercial insurance had a higher odds of remaining in 

treatment. 

While there was not a comparison group in this study, the characteristics of the 

children and families (Table 1) is informative to those approaching childhood obesity in a 

family-centered manner. The majority of families report a major stressor in the family, 

with nearly half having financial or relationship issues. The issues of relationship 
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stressors is important, as a intra-family relationships factor highly in a family-based 

approach, as goal setting, self-monitoring, and stimulus control would be more difficult 

with existing relational problems. Mental health issues were present in a quarter of 

parent/caregivers, and nearly a third of children had a history of treatment. These issues 

factor considerably into family’s ability to participate in an intensive, behaviorally-focused 

program. Families lived an average of 25 miles from the program, representing a nearly 

one hour round trip. Combined with an hour program visit, this can negatively impact the 

daily work and school schedule of busy families.  Despite the importance of participating 

in obesity treatment, families may see this as another stressor in an already busy life. 

Certain limitations to this study should be noted. This study was based on a 

clinical database, with much of the data taken from clinician evaluations. Many of the 

variables explored, such as family stressors and mental health history, were based on 

family report to clinical questions, even though they are part of a standardized interview. 

The Brenner FIT team operates on well-defined protocols, but individual treatment 

approaches are tailored to the patient and family, so is difficult to apply findings to all 

obesity treatment programs. Medicaid insurance was used as a marker for socio-

economic status, and this indicator may not accurately reflect financial or educational 

status of patients and families. The contribution of cost to attrition was not significant in 

this study, as it has been in other studies.24 This may be due to many of the services of 

Brenner FIT not being billed to families or their insurance, and likely minimized the 

contribution of expense to attrition. A little over half of Inactive participants returned the 

dropout survey; their responses may not accurately represent the entire population of 

families that did not return to treatment. The relatively small sample size is another 

limitation, limiting our ability to identify correlates of attrition, as is the short term nature 

of this study. 

There is little known about why families dropout of obesity treatment, though the 
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problem is significant. Attrition increases the difficulty of determining treatment 

effectiveness, as lack of success appears to contribute to dropout. The study of 

predictors of attrition, in particular families at increased risk of dropout, may lead to new 

and exciting treatment approaches designed to engage and retain families. At the other 

end of the spectrum, exploring what aspects of a treatment program contribute to 

dropout, such as inconvenient appointment times, could lead to program improvement 

and possibly improved outcomes. Finally, child and family expectations of treatment, 

shown here to be an important component of dissatisfaction, deserves further focus as a 

means to improve adherence to treatment regimens. 

 This study adds to the small body of literature in this area. While family-focused 

treatment appears to prevent many families normally at risk of dropping out (racial/ethnic 

minorities, single parent households, Medicaid recipients, severely obese), older children 

and those with difficulties in school appear to dropout from treatment to a greater 

degree. From parent report, child-related issues such as lack of weight change, not 

being ready to make changes, and desire to leave the program appear to contribute to 

attrition more than programmatic issues. In conclusion, attrition from pediatric weight 

management programs is high and in need of further investigation to improve the 

outcomes of pediatric obesity treatment. 
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CHAPTER 3: DISCUSSION 

Project Summary 

 This study of attrition from a single pediatric weight-management program 

provides further insight into family dropout from treatment. As found in other programs, 

patients referred for weight management are severely obese with multiple weight-related 

comorbidities, putting them at high risk for short- and long-term health disabilities22, 23, 26. 

Nearly a third of parents had a history of mental health treatment, with a similar number 

of children also having been in treatment. There were also many children with 

developmental delays. The majority of children were racial/ethnic minorities, and half 

received Medicaid insurance. Families lived on average 25 miles from the treatment 

program. For a tertiary-care program like Brenner FIT, these characteristics are 

important ones to consider when planning tailored interventions. 

 While a 32% attrition rate in this study is substantial, it is similar to or lower than 

what has been reported in the literature22, 23, 26, 28. While difficult to compare directly to 

other programs, the limited costs associated with Brenner FIT may explain some of the 

difference. Brenner FIT only charges for physician time with the family. It is not clear 

from the existing literature what services similar programs charge for, except that 

insurance is billed28. Tershakovec investigated the issue of insurance coverage for 

pediatric weight management services in his Philadelphia clinic, and found 

reimbursement varied between 0 and 100%, with the median rate being only 11%28.  

What is not clear is how many programs directly charge families for uncovered services, 

through personal communication with three leading programs, many services, such as 

nutritional counseling, are discounted or provided at no charge by the hospital. 

 Many of our significant findings were similar to other programs, with dropouts 

being older and with physical findings signifying worse health (blood pressure, major 

weight-related comorbidity). With the exception of Barlow’s study of non-return, our 
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study is the only one to have found lower levels of obesity being associated with 

dropout.  Overall, the lack of significant differences in key socio-demographic variables, 

such as race/ethnicity and single parent households, is promising, indicating a multi-

disciplinary team can successfully keep families engaged in an intensive treatment 

program. But our study gives caution; families that dropped out indicated some element 

of dissatisfaction with treatment. Many families returning the survey indicated the 

program did not meet their expectations, their child’s weight was not improving, or the 

child desired to leave the program. An interesting finding from this component of the 

study was nearly two-thirds of parents who returned the survey after dropping out 

indicated their child was not ready to make changes. This has been found in similar 

studies and is an actionable problem that programs can build on to improve outcomes24, 

26. 

 

Additional Analyses 

Most pediatric obesity treatment programs are relatively young14, so there is little 

in the literature describing practical issues related to clinic operations and possible 

impact on outcomes. Behavior change often requires frequent visits to initiate and 

maintain change59. Treatment protocols in most programs require regular visits over 

short periods of time, often weekly for several months.20, 22, 23, 31 This could be difficult for 

families with only one caregiver, with both parents employed, or living a great distance 

from the program. To further investigate the unique aspects of weight management, we 

explored how outcomes may be impacted by the frequent clinic visits required in the 

Brenner FIT Program. Additional data were gathered and analyses performed on missed 

and cancelled appointments and its impact on obesity treatment via the following aims: 

1. Describe cancellations and missed appointments in a tertiary-care pediatric weight 

management program  
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2. Examine the association of cancellations and missed appointments in the first 4 

months of treatment with socio-demographic and health-related variables and 

distance from the treatment center. 

3. Examine the association of cancellations and missed appointments with outcomes of 

pediatric weight management  

4. Examine the association of cancellations and missed appointments with dropout 

during the first 4 months of a pediatric weight management program  

For this analysis, we used all patients seen during the study period of November 7, 

2007 to November 9, 2009 (N= 194). The study population was not different overall from 

our original analysis (Table 1). Data were extracted from the clinical database utilized by 

Brenner FIT as well as the electronic clinic scheduling system utilized by Wake Forest 

University Baptist Medical Center (IDX Systems, GE Healthcare), initially by database 

query, with some elements by chart abstraction. 
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Table 1: Characteristics of Children and Families in Brenner FIT 

Variable Total (N= 194) 
Mean age ± SD, years 12 ± 3.4 

Gender, % (N)  

     Female 57% (110) 
     Male 43% (84) 

Race/ethnicity  

     White 48% (93) 
     African-American 31% (61) 
     Hispanic 15% (29) 
     Other 6% (11) 

Parent structure  

     Dual parent 55% (105) 
     Single parent 38% (72) 
     Other (joint custody, foster care, etc.) 7% (14) 

Mother’s employment status  

     Employed 57% (107) 
     Unemployed/Disabled 13% (25) 
     Other 30% (57) 
Father’s employment status  
     Employed 49% (91) 
     Unemployed/Disabled 6% (12) 
     Other 44% (82) 

Insurance  

     Commercial 44% (85) 
     Medicaid 52% (101) 
     Other 4% (7) 
Distance of family home from clinic, miles ± SD 26 ± 28 

Stressors present in family  

     Medical 23% (41) 
     Financial 49% (90) 
     Relationship 47% (86) 
     Other 16% (26) 
     Any stressor 74% (143) 

Parent mental health history  

     History of mental health treatment  27% (48) 
     Presently in treatment 18% (33) 

Child mental health history  

     History of mental health treatment 30% (57) 
     Presently in treatment 18% (33) 
     Psychotropic medications 14% (26) 

School  

     Above average performance 25% (47) 
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     Average performance 54% (100) 
     Below average performance 21% (38) 
     Special education received in school 15% (28) 
     Developmental Delay 14% (19) 

Weight status, mean ± SD  

     BMI, kg/m2 37 ± 10 
     BMI z-score 2.61 ± 0.50 
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During the study period, there were a total of 2205 appointments scheduled, out 

of which 1376 (62.4%) arrived. A little over a third (37.6%, N= 829) were either missed 

appointments or the families cancelled them prior to the appointment time. The families 

missed 10% of all appointments (N= 226), and cancelled 27.3% of appointments (N= 

603). Of the cancelled appointments, 72.3% (N= 463) were rescheduled at the time of 

cancellations. Of the 603 cancelled appointments, we were able to determine the 

amount of time before the originally scheduled appointment that families cancelled in 

420 instances (Table 2), with same day cancellations being the most prevalent. 

Table 2: Timeframe of Appointment Cancellations  

Days Prior to Appointment Total (N= 420) 

Same Day 54.8% (230) 
One Day 21.7% (91) 
Two Days 8.3% (35) 

Three Days 1.7% (7) 

Four Days 1.0% (4) 

More than Four Days 13.6% (57) 
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Of these cancellations, we extracted the reason for cancellation given by the person 

calling the clinic (Table 3).  

Table 3: Reasons Given for Rescheduling or Canceling Appointments 

Reason Total (N= 420) 

Cannot Miss School 15.7% (66) 
Cannot Miss Sports 1.2% (5) 
Cannot Miss Work 20.0% (84) 

Court Summons 0.5% (2) 

Dissatisfied with Clinic 0.7% (3) 

Family Death 1.4% (6) 

Financial 1.2% (5) 

Illness 22.4% (94) 

Inconvenient 16.7% (70) 

No Labs 0.7% (3) 

No Reason Given 9.0% (38) 

Out of Town 2.9% (12) 

Transportation 6.2% (26) 

Weather 2.1% (9) 

 

 54



 

 

Over a third of cancellations were due to not wanting to miss school (child) or 

work (parent). Twenty-two % of cancellations were due to patient or family illness, which 

may have been a reason of convenience, but not surprising given the poor health of 

many of our families. 

 Using either missed or cancelled appointments as a continuous outcome 

variable, ANOVA and linear regression analysis demonstrated few significant 

associations with socio-demographic or health-related variables (p<0.05). School 

performance had a positive association with missed appointments (0.321; 95% CI 

0.01,0.631; p= 0.04), with those children with reported average or above average school 

performance having a lower proportion of ever having a missed appointment. Mother’s 

employment status had a negative association with cancelled appointments (-0.632; 

95% CI -1.06,-0.203; p=0.004), with those having never had a missed appointment 

having a higher proportion of employed mothers. 

An alternative analysis with binary outcome variables was performed (presence 

or absence of a missed or cancelled appointment).  Parents that reported use of 

recreational drugs by a family member in the house were more likely to have cancelled 

appointments by Fisher’s exact test (p=0.04). Employed mothers were less likely to have 

cancelled an appointment by Fisher’s exact test (p=0.04).  

To assess the impact of missed or cancelled appointments on weight out comes, 

change in BMI and BMI z-score was designated as the outcome variable, both as a 

continuous and binary (increased or decreased/maintained) variable. Complete initial 

and four month review data for height, weight, and BMI was available on 84 participants. 

Using t-tests, change in BMI was found to be significantly associated with the total 

number of missed appointments (p= 0.013), with those that increased their BMI between 

the intake visit and the four month review having a higher number of missed 
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appointments. This finding did not hold true with more sensitive indicators of weight 

change, BMI z-score change (p= 0.074). Further analysis using change in BMI as a 

continuous outcome variable using linear regression also found the number of missed 

appointments to be significantly associated with BMI change (0.453; 95% CI 0.06,0.85; 

p= 0.025), but not with z-score change. Similar significant finding was found by chi-

square analysis with BMI change as a binary outcome (increased, decreased or 

maintained), p=0.01) There were no significant findings with the number of cancelled 

appointments.  

 Finally, the number of missed and cancelled appointments was studied in relation 

to Active or Inactive status in the program. The definition of Active and Inactive was 

detailed earlier.  Using status as a binary outcome variable (Active or Inactive), Inactive 

patients had a higher proportion of missed appointments by chi-square analysis (p= 

0.03) and with missed appointments as a binary variable (presence or absence of a 

missed appointment) by t-test (p=0.005). No significant associations were found for the 

number of cancelled appointments. 

  

Future directions  

 There is much still unknown regarding why families stop participating in weight 

management programs that hold the greatest promise for improved health. This is an 

important area of investigation, as high rates of attrition will impact the effectiveness of 

interventions. As detailed in Chapter 1, the model of pediatric adherence to treatment 

regimens provides a useful framework for future study (Figure 1). Viewing attrition as an 

exaggerated form of adherence, the broad factors of family, treatment regimen, and the 

disease itself outline the next projects that will develop from this study. 

 The study performed in this thesis did not elucidate many family-related factors 

impacting attrition or adherence. However, existing literature does indicate family factors 
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do play a large role in dropout. In particular, work by Zeller and others focus on issues 

such as parenting, stress, and communication and how they impact treatment outcomes, 

likely indicating an important role in attrition as well25, 60, 61. Our survey of Inactive 

patients did indicate a lack of child motivation may play a role in attrition, also found in 

similar studies24, 26, 48. Even though it did not significantly impact attrition, parent-reported 

relationship stress, and overall family stress, was high in this study, reinforcing the 

importance of the family in the treatment process. Poor school performance was strongly 

associated with dropout, possibly indicating other behavioral issues impacting 

participation. For these reasons, psycho-social determinants of family participation will 

be a focus of future work, particularly knowledge of treatment, parenting skills, and child 

engagement in treatment. 

 Programmatic aspects of pediatric weight management, such as how and where 

care is delivered, will be another area of research important to the study of attrition. 

Pediatric obesity treatment is presently carried out in primary care offices, community-

based program, and tertiary-care referral centers. Expert recommendations outline such 

avenues of treatment15. The diversity of treatment approaches may mean varying 

schedules, professionals, locations, and durations. The pioneering work in obesity 

treatment of the 1980s and 1990s was performed in narrow, controlled groups of 

educated white families11-13, 62. While this design was helpful in analysis and 

interpretation of results, it does not reflect the diversity of patients seen in clinical 

programs. For these reasons, diverse treatment approaches in diverse populations will 

be featured in future work, determining whether an expanded set of socio-demographic 

variables, such as work schedule, parent weight status, or distance from programs, are 

associated with attrition or outcomes.  

 In line with Rapoff’s model of adherence53, obesity, the disease afflicting children 

and families, likely plays a significant role in attrition from treatment. This area is not 
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extensively studied. There is a body of literature demonstrating parents having differing 

perceptions of their child’s weight status, but it has not been determined how that 

impacts participation in weight management. The symptoms a child exhibits of their 

obesity, from physical (back pain, asthma) to mental (depression, poor self-esteem) 

possibly plays a role in adherence to a treatment regimen. The treatment of obesity is 

complex, so the exploration of adherence to treatment is likely to be just as complex. 

 The groundwork laid by this study will allow for further exploration via training 

grant mechanisms. Few centers and researchers are pursuing this field of research, 

giving us the opportunity to collaborate both locally in community- and office-based 

programs as well as nationally with other tertiary-care programs. Characteristics and 

expectations of treatment programs and of participating families will be explored, using 

the study of attrition from and satisfaction with treatment as a tool of investigation. 

Utilizing attrition and satisfaction data to modify treatment approaches will be an 

important step in translating discoveries to improve care. 
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