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ABSTRACT
Introduction: Attrition in pediatric weight management is a
substantial problem. This study examined factors associated
with short- and long-term attrition from a lifestyle and behav-
ioral intervention for parents of children with overweight or
obesity.
Method: Fifty-two families with children ages 6 to 12 years
old and body mass index at or above the 85th percentile
participated in a randomized controlled trial focused on par-
ents, comparing parent-based cognitive behavioral therapy
with parent-based psychoeducation for pediatric weight
management. We examined program attrition using two clin-
ical phases of the intervention: short-term and long-term
attrition, modeled using the general linear model. Predictors
included intervention type, child/parent weight status, socio-
demographic factors, and health of the family system.
Results: Higher self-assessed health of the family system was
associated with lower short-term attrition; higher percentage
of intervention sessions attended by parents was associated
with lower long-term attrition.
Discussion: Different variables were significant in our short-
and long-term models. Attrition might best be conceptual-
ized based on short- and long-term phases of clinical,
parent-based interventions for pediatric weight manage-
ment. J Pediatr Health Care. (2016) -, ---.
Although attrition in
pediatric weight
KEY WORDS
Body mass index, cognitive therapy, family, follow-up
studies
management is
common, it remains
poorly understood.
INTRODUCTION

Approximately one third of children in the United States
and Canada meet established criteria for overweight or
obesity (Roberts, Shields, de Groh, Aziz, & Gilbert,
2012; Skinner, Perrin, & Skelton, 2016). There are
several detrimental effects of excess weight that have
been documented: increased cardiometabolic risks,
such as high blood pressure, hyperinsulinemia, insulin
resistance, prediabetes, and dyslipidemia (Kelly et al.,
2013; Skinner, Perrin, Moss, & Skelton, 2015);
psychosocial issues, like body image, anxiety,
depression, executive functioning, weight bias, and
stigmatization (Kelly et al., 2013; Must & Strauss, 1999;
Puhl & Latner, 2007); and a number of comorbidities,
including nonalcoholic fatty liver disease, obstructive
sleep apnea, and musculoskeletal problems (Kelly
et al., 2013; Must & Strauss, 1999).

Several reviews have highlighted the positive impact
that interventions can have on the weight and health of
children with obesity (Ho et al., 2012; Oude Luttikhuis
et al., 1996; Whitlock, O’Connor, Williams, Beil, & Lutz,
2010), but a high degree of attrition limits the benefits
that families can derive from care, leading to inefficient
and ineffective use of clinical resources (e.g., personnel,
time). Recent reviews have reported that 30% to 40%
attrition from interventions for managing pediatric
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obesity is commonplace, with up to 83% of families
having discontinued care prematurely (Dhaliwal et al.,
2014; Skelton & Beech, 2011). Numerous factors have
been identified as potential drivers of attrition, across
various levels of analysis (e.g., child, family, health
services), including demographic, anthropometric
(body mass index [BMI]), lifestyle, psychological, and
logistical barriers, but there is little consensus in the
literature (Dhaliwal et al., 2014; Skelton & Beech, 2011).
Although attrition in pediatric weight management is

common, it remains poorly understood. The available
literature is heterogeneous, relating to a number of fac-
tors, including the conceptualization and operationali-
zation of attrition, assumed homogeneity of factors that
drive attrition across different types and phases of inter-
ventions, inattention paid to intra- and interpersonal
factors within the family unit and to the potential role
ofmultidisciplinary teamsusing an integrated approach
with a variety of health professionals, and a shortage of
attrition research performed beyond the United States
(Barlow, 2007; Dhaliwal et al., 2014; Skelton & Beech,
2011; Spear et al., 2007; Vos, Huisman, Houdijk, Pijl, &
Wit, 2012). Despite the growing evidence in support
of parent-based interventions for managing pediatric

obesity (Faith et al.,
2012), commonly
referred to as Parents
as Agents of Change
(PAC) interventions,
we are not aware of
any studies that have
examined predictors
of attrition from inter-

ventions designed for parents exclusively in the man-
agement of pediatric obesity. This is an important gap
in the literature, because the design and delivery of in-
terventions for parents can differ from interventions for
both parents and children, suggesting that the factors
affecting dropout might also vary. With these issues in
mind, we examined predictors of short- and long-
term attrition using data from a recently completed
randomized controlled trial (RCT) of two 16-week,
PAC-based lifestyle and behavioral interventions for
parents of children with overweight or obesity.

METHOD
Study Design
Families took part in an RCT that included parents and
evaluated the relative merits of PAC-based cognitive
behavioral therapy (CBT) versus PAC-based psycho-
education (PE) interventions for pediatric weight man-
agement (Ball et al., 2012). Both interventions consisted
of 16 weekly group-based sessions. Although the con-
tent and lifestyle goals of the CBT and PE versions of
our PAC intervention were the same, the way in which
the interventions were delivered was different.
Journal of Pediatric Health Care



Briefly, CBT is a theoretically rooted therapy with a
focus on the cognitive processes that contribute to be-
haviors, mood states, and a variety of habits (Cooper
& Fairburn, 2002). In the CBT group, parents ad-
dressed practices and approaches to sustain children’s
lifestyle behaviors. This was facilitated by incorpo-
rating CBT-based theory to link parental knowledge,
attitudes, thoughts, and feelings to behaviors (Beck,
1995). A variety of techniques involving motivation,
goal-setting, problem-solving, and knowledge/skill
acquisition were used to promote sustainable
behavior changes. To ensure that the intervention
adhered to the central tenets of cognitive behavioral
interventions, an international panel of clinical and
research leaders with expertise in CBT, obesity, and
intervention development and evaluation was
consulted, with feedback incorporated into the
curriculum.

PE is a mode of treatment that was originally devel-
oped in mental health that integrates psychotherapeu-
tic and educational interventions, drawing on several
complementary theories and models of clinical prac-
tice, such as ecologic systems theory and learning the-
ory, as well as stress, coping, and social support
models; it emphasizes a strengths-based approach, un-
derscores treatment as a function of patients and fam-
ilies as partners with the provider, and stresses the
enhancement of knowledge of both care recipients
and informal caregivers, which results in better health
outcomes for everyone (Glanz, Rimer, & Lewis, 2002;
Lukens & McFarlane, 2004). Thus, consistent with the
PE approach, the PE intervention arm included a
knowledge-based focus, premised on the idea that
behavior change is a result of increased knowledge,
particularly for caregivers who have a significant influ-
ence on the context (e.g., parenting style) and lifestyle
behaviors (e.g., diet, physical activity, and sedentary ac-
tivity) of overweight and obese children. Information in
the PEgroupwas provided in a didacticmannerwith no
directive leader-initiated goal-setting or problem solv-
ing. The PE intervention did, however, promote
learning in the form of individual activities, brain-
storming, and some experiential learning (Glanz
et al., 2002), but it lacked active cognitive or behavioral
skill-building activities. Although the PE intervention
group was not a true control group, both content and
delivery were consistent with standard clinical practice
for weight management.

In terms of intervention fidelity, group leaders were
trained in intervention delivery using standardized
intervention manuals and weekly clinical meetings.
Moreover, three sessions within each of the interven-
tion arms were randomly selected for videotaping and
evaluated for consistency. Nonadherence to interven-
tion integrity was reviewed during weekly meetings.
Additional details of our PAC interventions can be
found elsewhere (Ball et al., 2012).
www.jpedhc.org
The RCT took place from winter 2011 through fall
2013 in the Pediatric Centre for Weight and Health at
the Stollery Children’s Hospital (Alberta Health Ser-
vices, Edmonton, AB, Canada), an outpatient, multidis-
ciplinary, pediatric weight management clinic. Parents
were eligible for this study if their children were 6
through 12 years old with an age- and sex-specific
BMI at or above the 85th percentile, calculated using
EpiInfo, version 3.3.2 (Centers for Disease Control
and Prevention, Atlanta, GA). In addition, at least one
parent who was fluent (verbal and written) in English
was required to attend weekly PAC sessions for
16 weeks. Families were ineligible for the study if se-
vere mental health conditions or psychosocial circum-
stances limited their ability to participate in the
interventions. Families received tokens of appreciation
for their participation in the study, including gift cards
(value: $25 CAD) to a local shopping center at each
data collection time point: pre- and postintervention
and at 6 and 12 months. Efforts were made to remove
barriers to attendance (e.g., transportation support,
evening sessions) and facilitate participation by sup-
porting parents throughout the intervention (e.g.,
reminder phone calls, providing sessionmaterials if ab-
sent). The study was approved by the Human Research
Ethics Board (University of Alberta), received site
approval from Alberta Health Services, and was regis-
tered publically at ClinicalTrials.gov (identifier:
NCT01267097).

Outcome Measures
First, as others have done (Clark, Niaura, King, & Pera,
1996), we operationalized short-term attrition based on
the percentage of the 16 intervention sessions that par-
ents attended. This early phase of the study occurred af-
ter recruitment and randomization, during the
administration of the intervention; this was the most
intensive part of the PAC intervention, requiringweekly
attendance and active participation by parents at group
sessions. Second, we operationalized long-term attri-
tion on the basis of the absence of follow-up data after
administration of the intervention, which included
postintervention, 6-month, and 12-month follow-up
time points. This phase of the study required in-
person attendance at the clinic for the three aforemen-
tioned time periods when follow-up data were
collected. These two phases of intervention were
important to differentiate because the intensity, re-
quirements of families, and frequency of contact
differed over time (De Miguel-Etayo et al., 2016); thus,
factors that influenced attrition during a more intensive
phase might be different than factors that affected attri-
tion at a less intensive one.

Independent Variables
On the basis of previous research (Dhaliwal et al., 2014;
Skelton & Beech, 2011), we included several
-/- 2016 3
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independent variables in our models, representing
child (BMI z score, sex [male/female], age [years]),
parent (BMI), intervention (PAC group [CBT vs. PE]),
and family (household income [<$60,000 CAD,
$$60,000 CAD, nonrespondents]) factors. In addition,
the health of the family system was assessed by the
Family Adaptability and Cohesion Scale (FACES) IV
(Olson, 2011). This 62-item questionnaire was
completed by parents to assess family cohesion (i.e.,
emotional bonding between family members; Cron-
bach’s a = .89) and flexibility (i.e., leadership and orga-
nization, role relationships, and relationship rules and
negotiations; Cronbach’s a = .84; Olson, 2011). The
health of the family was represented using the Circum-
plex Total Ratio, which included scores that could theo-
retically range from 0 to 10; typical scores in the
population are from 0 to 2 (Olson, 2010). The higher
the ratio score is above 1, the healthier the family; the
lower the ratio score below 1, the more unhealthy or
problematic the family functioning (Olson, 2010,
2011). The percentage of 16 PAC intervention sessions
attended by parents was also used to predict long-
term attrition.

Anthropometric measurements for children and par-
ents were collected using a standardized protocol (Ball
et al., 2012). Height was measured without shoes to the
nearest 0.1 cm using a Seca 242 wall-mounted elec-
tronic stadiometer (Seca, Hamburg, Germany). Weight
was measured in light clothing to the nearest 0.1 kg us-
ing a Seca 644 medical scale. For parents, BMI (kg/m2),
and for children, age- and sex-specific BMI percentile
and BMI z score were calculated using EpiInfo version
3.3.2 (Centers for Disease Control and Prevention, At-
lanta, GA).

Statistical Analyses
Datawere analyzed using linear and logistic regression.
Short-term attrition, the percentage of 16 weekly PAC
intervention sessions attended by parents, was
modeled using linear regression. Long-term attrition,
based on the absence of follow-up data at postinterven-
tion, 6 months, and 12 months, was modeled using lo-
gistic regression. The fitting procedure was standard
multivariable regression, preceded by an examination
of univariable relationships. The variables selected for
inclusion in models were specified a priori, reducing
risk of overfitting and bias of estimated coefficients
(Courvoisier, Combescure, Agoritsas, Gayet-Ageron,
& Perneger, 2011; Steyerberg, Schemper, & Harrell,
2011). We assessed relationships among all clinically
relevant independent variables simultaneously, with
no precedence for any predictor(s) in the model.
Data-driven analyses, such as manual or automated
entrance of variables into and out of the models to
maximize best fit on the basis of statistical criteria,
were not pursued given the small sample size, danger
of variable inclusion by capitalizing on chance, the
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likely introduction of selection bias into regression co-
efficients, and overfitting themodel to the data, limiting
generalizability of the findings (Babyak, 2004).
The multivariable linear regression model is pre-

sented and tested using the omnibus F test to assess
the statistical significance of the independent variables
as a group in predicting the dependent variable. The
intercept, unstandardized (B) and standardized (b)
regression coefficients, precision of regression coeffi-
cients, including 95% confidence intervals (CIs), and
semipartial correlations squared (sr2) are presented. Ef-
fect size of the model is shown as R2 and adjusted R2.
Significance was set at p < .05.
The multivariable logistic regression model fit is pre-

sented and assessed using the omnibus test of model
coefficients, based on the chi-square test, to examine
the statistical significance of the independent variables
as a group in predicting the dependent variable
compared with a constant-only model. The constant,
odds ratios (ORs), and precision of regression coeffi-
cients, including 95%CIs of ORs, are provided. Also, ef-
fect size of the model is shown as an analog to R2 in
multivariable linear regression, called McFadden’s r2.
Significance was set at p < .05.

RESULTS
In our RCT, 52 families completed preintervention as-
sessments, and parents were randomized to the CBT
or PE versions of PAC. On average, parents were 42.1
(5.3) years old and self-identified as White (73.1%),
mixed (13.5%), Aboriginal (5.8%), South Asian (5.8%),
andHispanic (1.9%). Also, parents were predominantly
mothers (80.8%), with fathers constituting 19.2% of our
sample. Nineteen (36.5%) families did not provide
follow-up data at postintervention, 6 months, and
12 months. As a result, they were considered to be
lost to attrition. Please see Table 1 for baseline descrip-
tive measures of the variables we included in our short-
and long-term attrition analyses.
Assumptions of the multivariable linear regression

model were assessed. We found no violations of
normality, linearity, or homoscedasticity of residuals.
There were no indications of multicollinearity, and no
outliers were found. In terms of adequacy of the size
of the sample, the ratio of cases to independent vari-
ables was approximately 6:1, with rules of thumb
ranging from 2 to over 20 (Austin & Steyerberg, 2015).
Whenwe examined the predictors of short-term attri-

tion by regressing the percentage of PAC intervention
sessions attended by parents on the type of interven-
tion, child age, child sex, child BMI z score (rescaled
to produce a substantively meaningful interpretation,
such that a one-unit change was equal to one quarter
of a z score; Ford, Hunt, Cooper, & Shield, 2010), parent
BMI, household income, and health of the family sys-
tem (FACES IV), the model was significant (F = 2.286,
df = 8, 43; p < 0.05), with R2 = .308 and adjusted
Journal of Pediatric Health Care



TABLE 1. Baseline descriptive measures of
variables in attrition analyses (N = 52)

Variable Value

Intervention (cognitive behavioral therapy), n (%) 27 (51.9)
Intervention (psychoeducation), n (%) 25 (48.1)
Age of child in years, M (SD) 9.8 (1.7)
Sex of child, male, n (%) 25 (48.1)
Sex of child, female, n (%) 27 (51.9)
Household income (low: <$60,000 CAD), n (%) 16 (30.8)
Household income (high:$$60,000 CAD), n (%) 25 (48.1)
Household income (nonrespondents), n (%) 11 (21.2)
Parent height in cm, M (SD) 166.6 (8.6)
Parent weight in kg, M (SD) 88.6 (24.1)
Parent BMI in kg/m2, M (SD) 31.8 (6.8)
Child height in cm, M (SD) 146.8 (10.0)
Child weight in kg, M (SD) 62.2 (15.7)
Child BMI in kg/m2, M (SD) 28.8 (4.4)
Child BMI percentile, M (SD) 98.1 (1.8)
Child BMI z score, M (SD) 2.2 (0.3)
Circumplex Total Ratioa, M (SD) 2.18 (1.02)
Percentage of intervention sessions attended,
M (SD)

62.4 (31.7)

Note. Abbreviation: BMI, body mass index.
aRepresents parent-reported health of the family from the Family

Adaptability and Cohesion Scale (FACES) IV; values range from

0 to 10. The higher the ratio score above 1, the healthier the fam-

ily; the lower the ratio below 1, themore unhealthy or problematic

family functioning.
R2 = 0.174. Our linear regression analysis (Table 2)
showed that the health of the family system (Circum-
plex Total Ratio) had a positive effect on intervention
session attendance across univariable (B = 10.78, 95%
CI = [2.60, 18.95]; b = 0.35) and multivariable models
(B = 15.43, 95%CI = [0.55, 30.32]; b = 0.32).With all vari-
ables in the model, semipartial correlations (squared)
indicated that approximately 7.0% of the total variance
was explained uniquely by the health of the family
system.

Assumptions of the multivariable logistic regression
modelwere assessed.We foundno violation of linearity
in the logit, indications of multicollinearity, or issues
with outliers. In terms of adequacy of the size of the
sample, unlike linear regression, logistic regression is
limited by the number of events per variable (EPV),
with events being defined as the smaller of two cate-
gories of a dichotomous outcome (Vittinghoff &
McCulloch, 2006). There is no agreement on the
required EPV, but rules of thumb ranging from 5 to 10
are common (Vittinghoff &McCulloch, 2006). Although
the multivariable logistic regression results are pre-
sented, we caution that the EPV was approximately 2.
The issues surrounding low EPV have been well docu-
mented (Vittinghoff & McCulloch, 2006), including low
statistical power (i.e., detecting a real effect when one
exists) and biased (i.e., the difference between esti-
mated and true values of parameters) regression coeffi-
cients. Thus, although we provide the multivariable
www.jpedhc.org
logistic regression model based on an EPV of approxi-
mately 2, it should be interpreted carefully, with more
confidence placed in the univariable regression anal-
ysis because the EPVwas approximately 10. That being
said, both logistic regressionmodelswere estimated us-
ing the Firth Method to addresses the issue of biased
estimated coefficients; specifically, the Firth Method
produces bias-adjusted estimates, unlike the default
maximum likelihood estimator (MLE) for logistic
regression, which can be biased in samples with low
EPV (Firth, 1993).
Whenwe examined the predictors of long-term attri-

tion by regressing the absenceof follow-updata at post-
intervention, 6 months, and 12 months on child age,
child sex, child BMI z score (rescaled to produce a sub-
stantively meaningful interpretation, such that a one-
unit change was equal to one quarter of a z score
[Ford et al., 2010]), parent BMI, household income,
health of the family system (FACES IV), intervention
group, and percentage of PAC intervention sessions at-
tended by parents, our model was significant
(v2 = 26.62, df = 9, p < .01). The effect size of the model
was McFadden’s r2 = 0.40. The logistic regression
model (Table 3) showed an inverse association be-
tween long-term attrition and the percentage of PAC
intervention sessions attended by parents, which re-
mained consistent across univariable (OR = 0.95; 95%
CI = [0.92, 0.97]) and multivariable (OR = 0.96; 95%
CI = [0.92, 0.98])models.With all variables in themodel,
for each additional PAC session attended by parents,
there was a corresponding 37.5% decrease in the odds
of long-term attrition. Thus, although the multivariable
model should be interpreted cautiously, the effect of
the variable was stable compared with the univariable
model. In the long-term attrition analyses, the health
of the family system (Circumplex Total Ratio) was not
related to attrition in either the univariable (OR = 0.39;
95% CI = [0.12, 1.01]) or multivariable (OR = 1.21; 95%
CI = [0.26, 5.28]) models. In addition, there was no evi-
dence of a statistically significant effect of other vari-
ables in our univariable or multivariable analyses.

DISCUSSION
Within an RCT to evaluate the effect of PAC-based inter-
ventions for managing pediatric obesity, we found that
higher parent-reported health of the family system pre-
dicted a lower level of short-term attrition, whereas
higher attendance during the 16-session intervention
predicted a lower level of long-term attrition. These re-
sults indicated that different factors across the twophases
of our RCT influenced parents’ dropout. In our view, the
implications of these data are twofold. First, from an ac-
ademicperspective, given theheterogeneity inhowattri-
tion has been defined in the literature (Dhaliwal et al.,
2014), our analyses highlighted the potential importance
of conceptualizing attrition based on the intervention
phases, including during and after the administration of
-/- 2016 5
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TABLE 2. Short-term attrition: Linear regression model predicting the percentage of intervention
sessions attended

Variable (N = 52)

Univariable Coefficients Multivariable Coefficients

B (95% CI) b B (95% CI) b sr2

Intercept 39.1
Intervention (cognitive behavioral therapy): reference 0.00 0.00 0.00 0.00 0.01
Intervention (psychoeducation) �7.95 [�25.64, 9.73] �0.13 �6.60 [�24.79, 11.60] �0.11
Age of child in years 2.73 [�2.60, 8.06] 0.14 2.87 [�2.49, 8.22] 0.15 0.02
Sex of child, male: reference 0.00 0.00 0.00 0.03
Sex of child, female �15.64 [�32.90, 1.63] �0.25 �11.63 [�29.81, 6.55] �0.19
Household income (low: <$60,000 CAD): reference 0.00 0.00 0.00 0.06
Household income (high: $$60,000 CAD) 15.08 [�4.51, 34.67] 0.24 6.42 [�15.45, 28.30] 0.10
Household income (nonrespondents) �10.83 [�34.80, 13.14] �0.14 �15.47 [�41.44, 10.50] �0.20
Parent BMI in kg/m2 �0.76 [�2.11, 0.59] �0.16 �0.45 [�1.88, 0.99] �0.10 0.01
Child BMI z scorea �5.70 [�12.18, 0.77] �0.24 �1.59 [�9.15, 5.97] �0.07 <0.01
Circumplex Total Ratiob 10.78* [2.60, 18.95] 0.35* 15.43* [0.55, 30.32] 0.32* 0.07*

Note. Abbreviation: b, standardized regression coefficient; B, unstandardized regression coefficient; BMI, body mass index; sr2, semipartial

correlation squared.

*p < .05.
aRescaled for linear regression: a one-unit change is equal to one quarter of a z score.
bRepresents parent-reported health of the family from the Family Adaptability and Cohesion Scale (FACES) IV; values range from 0 to 10. The

higher the ratio score above 1, the healthier the family; the lower the ratio below 1, the more unhealthy or problematic family functioning.
the intervention. Second, from a clinical perspective, cli-
nicians might be able to help prevent attrition among
parents and families by focusing on potentially associ-
ated modifiable factors, such as communication,
parenting style, parenting behaviors, child–parent inter-
TABLE 3. Long-term attrition: Logistic regression m
postintervention, 6 months, and 12 months

Variables (N = 52)
Completers

(n = 33)
N

Intercept
Intervention (cognitive behavioral therapy):
reference

54.5%

Intervention (psychoeducation) 45.5%
Child age in years, M (SD) 9.7 (1.6)
Child sex, male: reference 57.6%
Child sex, female 42.4%
Household income (low: <$60,000 CAD):
reference

27.3%

Household income (high: $$60,000 CAD):
reference

54.5%

Household income (nonrespondents) 18.2%
Parent’s BMI in kg/m2, M (SD) 31.1 (6.6)
Child’s BMI z score,b M (SD) 2.16 (0.32)
Circumplex Total Ratio,c M (SD) 2.38 (1.16)
Percentage of intervention sessions
attended, M (SD)

77.8 (22.3)

Note. Abbreviations: BMI, body mass index; OR, odds ratio.

*p < .01.
aModels were estimated using the Firth method to reduce small sample
bRescaled for logistic regression: one unit of change is equal to one qu
cRepresents parent-reported health of the family from the Family Adaptab

higher the ratio score above 1, the healthier the family; the lower the rat
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actions and attitudes, and barriers (e.g., time, transporta-
tion, child care) that can improve intervention
attendance. These insights can help guide experimental
research tooptimizepediatricweightmanagementusing
strategies designed to mitigate attrition.
odel predicting noncompletion of follow-up at

oncompleters
(n = 19)

Univariable OR
(95%CI)a

Multivariable OR
(95% CI)a

47.4% 1.00
0.12
1.00

52.6% 1.32 (0.44, 4.05) 0.83 (0.18, 3.66)
9.8 (1.9) 1.01 (0.73, 1.42) 1.25 (0.80, 2.07)
31.6% 1.00 1.00
68.4% 2.79 (0.90, 9.34) 1.95 (0.46, 8.99)
36.8% 1.00 1.00

36.8% 0.51 (0.14, 1.85) 0.88 (0.16, 5.48)

26.3% 1.07 (0.24, 4.81) 0.60 (0.06, 5.10)
32.4 (7.2) 1.03 (0.95, 1.12) 0.98 (0.88, 1.10)

2.31 (0.35) 1.39 (0.90, 2.25) 1.41 (0.77, 2.92)
1.84 (0.66) 0.39 (0.12, 1.01) 1.21 (0.26, 5.28)
35.5 (27.6) 0.95 (0.92, 0.97)* 0.96 (0.92, 0.98)*

bias in maximum likelihood estimation.

arter of a z score.
ility and Cohesion Scale (FACES) IV; values range from 0 to 10. The

io below 1, the more unhealthy or problematic family functioning.
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Expert recommendations have underscored the
essential role of multidisciplinary teams to provide
personalized care to meet the unique needs of families
managing obesity; specifically, this includes a diverse
team of health professionals working collaboratively,
with specific expertise in pediatric weight manage-
ment, who can evaluate and address relevant factors
such as the degree of obesity and related physical,
emotional, and mental health issues; readiness and
motivation to change lifestyle behaviors; family and
community support; exercise; and nutrition (Barlow,
2007). This integrated approach is well suited to
addressing attrition issues that we found in this study.
In particular, mental health professionals (e.g.,
psychiatrists, psychologists, social workers) can play
integral roles in identifying, managing, and helping
resolve issues related to family communication,
parenting style, and parenting behaviors that establish
.Screening the
health of the family
system before
enrollment in
pediatric weight
management
interventions might
help tailor
treatment options
by prioritizing the
management of
issues that can
have an adverse
impact on family
functioning.
health and wellbeing
within families. In
light of our results,
screening the health
of the family system
before enrollment in
pediatric weight man-
agement interventions
might help tailor
treatment options by
prioritizing the man-
agement of issues that
can have an adverse
impact on family func-
tioning. For families
enrolled in a parent-
based lifestyle and
behavioral interven-
tion, early indications
of low attendance can
allow clinicians to
recognize families that

maybe at risk of attrition, potentially as a result of issues
that influence the family system, and to follow-up
accordingly with appropriate clinical support.

Poor attendance at an intervention may indicate
long-term attrition from a weight management inter-
vention. Although this is intuitive, this analysis was
not amendable to probing the series of ways that par-
ents’ intervention attendance might influence long-
term attrition. We speculate that logistical barriers and
an inability of the clinical program to meet parents’
and families’ needs and expectations are potential con-
siderations (Hampl et al., 2013; Holt et al., 2015;
Skelton, Irby, & Geiger, 2014). Early signaling of risk
of long-term attrition could be used to identify potential
family barriers (e.g., lack of time, motivation, or weight
management success) during the administration of an
intervention and provide assistance as needed. This
www.jpedhc.org
could also translate into a family being reassessed along
the way and offeredmore suitable therapeutic support.
This issue highlights the value of having a menu of op-
tions for obesity management for families that are
tailored to different degrees of readiness, willingness,
and motivation for care.
Given the promise of PAC-based interventions in

managing pediatric obesity (Faith et al., 2012; Golan,
Weizman, Apter, & Fainaru, 1998; West, Sanders,
Cleghorn, & Davies, 2010), there is a critical need to
investigate the unique aspects of attrition and
incorporate them into intervention design. Poor
understanding of the parent–child interactional
processes that are related to lifestyle behaviors and
weight management can be a limiting factor of
obesity treatments, attributed to shortcomings in
theory and measurement (Baranowski et al., 2013).
Use of the FACES IV, a comprehensive and robust mea-
sure of the characteristics and dynamics of the family
system, was insightful in the context of a PAC interven-
tion, where parents played an exclusive role in inter-
vention participation. The FACES IV is, however, a
parent-reported measure; therefore, the perspectives
of children and the degree of concordance between
children and parents were not assessed. Attempts to
fill this research gap in pediatric weight management
are underway (Geller et al., 2015), underscoring the
value of assessing each family member individually,
coupled with the degree of child–parent concordance
to examine the readiness and motivation of the family
unit to change lifestyle behaviors for managing
pediatric obesity.
Our study is notwithout limitations. The RCTwas de-

signed to assess the relative merit of PAC-based CBT
and PE interventions on pediatric weight management;
therefore, power calculations for our sample size were
premised on the aforementioned research question,
not attrition. Hence, this study may have been under-
powered to assess the effects of variables on attrition,
as indicated by the precision (confidence intervals) of
estimates in the models. This was particularly the case
in the multivariable logistic regression model, so the
findings should be interpreted tentatively. Still, we
believe there is heuristic value in our results;model vali-
dation will be enhanced by future research with larger
sample sizes. Also, the sample size precluded an anal-
ysiswith other variables (e.g., lifestyle habits, metabolic
risk factors). That said, to our knowledge no precedent
in the literature exists regarding the role of these vari-
ables in attrition (Dhaliwal et al., 2014), and their effects
were still likely captured by highly associated variables
(e.g., child BMI z score) in the models. Further, mea-
sures of logistical barriers and program satisfaction
were not collected, which may have provided insight
into some of the relationships observed in the current
study (Dhaliwal et al., 2014; Skelton, Goff, Ip, &
Beech, 2011; Skelton et al., 2014). More generally, the
-/- 2016 7
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limited sample size reduced options for statistical
analyses, including specification of more complex
functional forms between variables, which would
have exacerbated overfitting the model to the limited
data. The degree of attrition in any given weight
management program is variable (Dhaliwal et al.,
2014; Skelton & Beech, 2011); therefore, unless the
research study is sizable and contains potentially
relevant variables related to attrition, analyses can be
limited, which is a common issue in the literature. We
found no evidence of statistically significant effects of
other variables in the models of attrition, including
sex, age, and weight status of the child, household
income, and parent weight status, all of which have
been documented in the literature, but inconsistently
(Dhaliwal et al., 2014; Skelton & Beech, 2011). One of
the unique features of our study is that it included
parent-based interventions; therefore, some of the vari-
ability between our findings and other attrition studies
may be a result of the nature of the interventions them-
selves and for whom they were developed and deliv-
ered. As the body of work on attrition in PAC-based
interventions develops, it will be crucial to further test
and compare the null effects of these clinically relevant
variables.

We believe our data from parent-based interventions
for managing pediatric obesity provides evidence to
encourage additional research on attrition and theman-
agement of pediatric obesity that distinguishes between
clinically meaningful phases of pediatric weight man-
agement interventions. Predictors of attrition should
be selected and evaluated over both the short and
long terms. Given its pervasiveness, the reduction of
attrition should be targeted intentionally as a primary
outcome of future pediatric weight management
RCTs. This type of research would optimize treatment
outcomes for children and families and provide
evidence that can be used to inform clinical practice.
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