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Abstract

Background Concurrent general psychopathology (GP)
and eating disorder psychopathology (EDP) are com-
monly reported among youth with overweight/obesity
and may impact weight change.

Purpose We identified patterns of GP and EDP in chil-
dren with overweight/obesity and examined the impact
on weight change following family-based behavioral
obesity treatment (FBT) and maintenance interventions.

Methods Children (N = 172) participated in 4 month
FBT and subsequent 8 month weight maintenance
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interventions. GP and EDP were assessed prior to FBT
(baseline). Child percentage overweight was assessed at
baseline, post-FBT (4 months), and post-maintenance
(12 months). Latent profile analysis identified patterns
of baseline GP and EDP. Linear mixed-effects models
examined if profiles predicted 4- and 12-month change
in percentage overweight and if there were two-way and
three-way interactions among these variables, adjusting
for relevant covariates.

Results Results indicated a three-profile structure: lower
GP and EDP (LOWER); subclinically elevated GP and
EDP without loss of control (LOC; HIGHER); and
subclinically elevated GP and EDP with LOC (HIGHER
+ LOC). Across profiles, children on average achieved
clinically meaningful weight loss (i.e., 29 unit change in
percentage overweight) from baseline to 4 month FBT
and sustained these improvements at 12 month main-
tenance. There was no evidence that latent profiles were
related to percentage overweight change from baseline
to FBT (p > .05) or baseline to maintenance (p > .05).
There was no evidence for two-way or three-way inter-
actions (p > .05).

Conclusion Concurrent GP and EDP do not portend
differential short- or long-term weight change following
FBT and maintenance. Future research is warranted on
the durability of weight change among youth with GP
and EDP.

Trial registration NCT00759746.
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Higher general psychopathology (GP; i.e., symptoms
of depression and anxiety) [1] and eating disorder


http://orcid.org/0000-0001-9163-7055
mailto:agrammer@wustl.edu?subject=

ann. behav. med. (2021) 55:698-704

699

psychopathology (EDP; i.e., eating disorder attitudes
and behaviors) [2] are commonly reported among
youth with overweight/obesity. Although GP and EDP
are theoretically distinct constructs, research suggests
that they tend to co-occur in youth with overweight/
obesity [3—5]. Our prior work in a larger sample from
which the current sample was drawn indicated that ap-
proximately 40% of children met the cutoff for clinical
depressive symptoms and/or anxiety symptoms, and
children’s reports of depressive and/or anxiety symp-
toms were positively associated with their reports of
EDP [6].

Studies in youth have shown mixed findings regarding
whether either form of psychopathology affects weight
loss; while some studies suggest a link between base-
line GP or EDP and suboptimal weight loss [7-9], other
studies do not [10, 11]. Results from our prior work
suggest that regardless of patterns of EDP, children
achieved clinically significant short-term weight loss fol-
lowing 4 month family-based behavioral obesity treat-
ment (FBT); however, children with high EDP achieved
less weight loss compared to children with low EDP, con-
trolling for baseline weight [7]. No studies have exam-
ined the impact of concurrent GP and EDP in relation
to short- and long-term weight change. Examination
of concurrent psychopathology in relation to weight
change is important in light of cross-sectional data sug-
gesting that a constellation of psychological symptoms
may compound risk for poor weight-related outcomes,
such as greater serum leptin production and compo-
nents of the metabolic syndrome [12, 13].

To extend prior research that has examined separate,
but not concurrent, forms of psychopathology in rela-
tion to weight change, the present study sought to iden-
tify distinct profiles of children with varying patterns of
GP and EDP using latent profile analysis. Latent profiles
were then examined in relation to weight change following
FBT and weight maintenance interventions. Based on our
prior work [6, 7], we hypothesized that children with high
levels of concurrent psychopathology would demonstrate
less short- and long-term weight change compared to chil-
dren with low levels of concurrent psychopathology. An
exploratory aim was to examine the interactions between
profile, maintenance condition, and time on weight change
following the maintenance interventions.

Methods
Participants
Two-hundred forty-one children aged 7-11 years with

overweight/obesity (body mass index [BMI; kg/m?] >85th
percentile for age and sex [14]) and at least one parent with

overweight/obesity (BMI >25 kg/m?) were assessed at
baseline. Of the 241 parent—child dyads, 172 participated
in a multisite, randomized-controlled trial of weight
loss maintenance interventions following 4 months of
FBT (Clinical Trials Registration: NCT00759746) [15].
Parents and children were excluded for the following
reasons: current participation in another weight manage-
ment program; use of weight/appetite- altering medica-
tions; and presence of medical or psychiatric conditions.
The details of the trial, including study participant flow
and attrition, are reported elsewhere [15].

Interventions

Phase 1: FBT

All families completed 4 months of FBT, which is re-
garded as the first-line treatment for childhood obesity
due to sustainable improvements in child and parent
weight [16]. FBT is a multicomponent intervention that
promotes parent and child weight change through ad-
dressing dietary intake, physical activity, parenting be-
haviors, behavior modification, and changes to the home
environment [17].

Phase 2: weight maintenance interventions

After completing FBT, parent—child dyads were ran-
domized to a high or low dose of enhanced social fa-
cilitation maintenance or to an educational control
condition. Social facilitation maintenance is a multi-
phase intervention designed to help families apply the
skills learned in FBT to various socioenvironmental
contexts (e.g., school, home, and social settings) [18].
Both maintenance doses had similar content delivered
over 30 min family sessions (parent and child dyads) and
45 min parent-only and child-only group sessions. The
difference between the two doses was the intensity of
the intervention. Low dose of social facilitation main-
tenance was 16 every-other-week sessions, whereas high
dose of social facilitation maintenance was 32 weekly
sessions. The group-based education control condition
was similar to low-dose social facilitation maintenance
in length (75 min/session) and dose (16 every-other-week
sessions). Families in the control condition received in-
formation on nutrition and exercise that was not previ-
ously discussed in FBT.

Assessments

Child weights and heights were assessed at baseline,
following FBT (4 months) and following the weight
maintenance interventions (12 months). Demographic
variables and all other measures were collected at
baseline.
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Demographics

Parents completed demographic questionnaires at base-
line that assessed parent and child race, ethnicity, age,
and sex. Parental occupational status and education
were assessed using the Barratt Simplified Measure of
Social Status [19], a proxy for socioeconomic status
(SES). The total score ranges from 8 to 66, with higher
numbers indicating more years of education and higher-
status occupations.

Body composition

Trained research staff measured weight using a cali-
brated electronic scale and height using a stadiometer
at baseline, 4 months, and 12 months. Child percentage
overweight (i.e., the percentage that the child’s BMI was
above the median for age and sex) was calculated using
CDC 2000 growth charts [14].

Depressive symptoms

Child-reported depressive symptoms were assessed at
baseline with the Short Mood and Feelings Questionnaire
[20], a 13-item questionnaire that assesses child depres-
sive symptoms in the past 2 weeks. Items are summed to
form a total score, with higher scores corresponding to
greater depressive symptoms. A total score >8 indicates
clinically elevated symptoms of depression. The Short
Mood and Feelings Questionnaire has demonstrated
good internal consistency [20].

Anxiety symptoms

Child-reported anxiety symptoms were assessed at base-
line with the Screen for Child Anxiety Related Disorders
[21], a 41-item questionnaire that assesses for the pres-
ence of anxiety symptoms that map onto diagnostic cri-
teria. [tems are summed to form a total score, with higher
scores indicative of greater anxiety symptoms. A total
score >25 indicates clinically elevated symptoms of anx-
iety. The Screen for Child Anxiety Related Disorders has
demonstrated good internal consistency in clinical sam-
ples of youth [21].

Loss of control eating episodes

The number of child-reported loss of control (LOC)
eating episodes, defined as the subjective inability to
stop eating regardless of the amount of food consumed,
was assessed at baseline using the child version of the
Eating Disorder Examination—Qvereating Section [22].
Adapted from the adult Eating Disorder Examination,
the child version is a semistructured interview that as-
sesses diagnostic features of eating disorders. A total
number of LOC episodes in the past 3 months was cal-
culated among children who reported experiencing at

least one episode of overeating (subjective or objective)
with the presence of LOC. Children with no LOC eating
episodes in the past 3 months were coded as 0. Report
of experiencing at least one LOC eating episode is con-
sidered clinically meaningful based on prior data that
show a prospective association between baseline report
of LOC eating and partial- or full-syndrome binge eating
disorder [23].

Shape concern and weight concern

Child shape concern and weight concern were as-
sessed at baseline using the child-report Youth Eating
Disorder Examination Questionnaire [24]. The Youth
Eating Disorder Examination Questionnaire is a 39-item
youth version of the adult Eating Disorder Examination
Questionnaire; it assesses the frequency of engaging in
ED attitudes and behaviors in the past month. Response
options were 0 to 6, with higher numbers indicating
greater ED attitudes and behaviors. The five-item Shape
Concern subscale and the eight-item Weight Concern
subscale were included in the current analysis given the
high prevalence of ED attitudes in treatment-seeking
samples of youth, which suggests that these constructs
may be the most important to assess [25]. Prior data in
adults indicate that a mean score 22.3 on either subscale
is considered clinically elevated [26]. The Shape Concern
and Weight Concern subscales have excellent internal
consistency in samples of youth with overweight/obesity
[27].

Statistical Analyses

All analyses were conducted using R (version 3.6.2)
[28]. Latent profile analysis was performed using the
Mclust library [29]. GP variables (i.e., depressive
symptoms and anxiety symptoms) and EDP vari-
ables (i.e., LOC eating episodes, shape concern, and
weight concern) were screened for normality and
were subsequently cube root transformed to reduce
positive skewness and rescaled using min—max nor-
malization (i.e., minimum value = 0 and maximum
value = 1). Missing data were imputed using max-
imum likelihood estimation. Under the assumption
that scores on the GP and EDP continuous measures
are generated from unobserved latent profiles, parti-
cipants were assigned probabilistically as belonging
to the distinct profiles. The number of potential
profiles was evaluated iteratively from one to nine
profiles using Bayesian Information Criterion (BIC)
[30] and Integrated Completed Likelihood (ICL) [31]
values to assess model fit. BIC and ICL values in
the Mclust library package are inverted; thus, higher
BIC and ICL values in the current analyses are indi-
cative of better model fit [29].
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After determining the optimal latent profile model, ana-
lyses of variance (ANOVAs), for continuous variables, or
chi-square analyses, for categorical variables, were con-
ducted to examine profile differences in demographics and
baseline GP and EDP, with follow-up Tukey-corrected
HSD (for ANOVAs) or Bonferroni-corrected (for
chi-square analyses) post hoc tests. A linear mixed-effects
model was fit with random intercept and fixed effects of
time, profile, maintenance condition, and all two- and three-
way interactions involving time, profile, and maintenance
condition. Child sex, age, race, ethnicity, household SES,
and baseline percentage overweight were also included as
fixed effects to adjust for these covariates. Contrasts were
conducted to examine within- and between-profile com-
parisons in change in percentage overweight across time
and by maintenance condition. All tests were two tailed.
Significance was defined at p < .05 (linear mixed-effects
model, Tukey-adjusted ANOVAs) or p < .008 (Bonferroni-
adjusted chi-square).

Results
Participant Characteristics

One hundred seventy-two children were randomized to
maintenance treatment following FBT and, therefore,
were included in the latent profile analysis. Participant
demographics are included in Table 1. Of the total
sample, approximately 28% of children demonstrated
clinically elevated symptoms of depression, 28% of chil-
dren demonstrated clinically elevated symptoms of anx-
iety, 30% of children reported at least one LOC eating
episode in the past 3 months, and 32% and 39% of chil-
dren reported clinically elevated shape concerns and
weight concerns, respectively. There were (by design)
significant profile differences in GP and EDP (Table 1).
There were no significant differences in demographics
among the profiles after adjusting for multiple compari-
sons (Table 1).

Table 1. Baseline differences in demographics, general psychopathology (GP), and eating disorder psychopathology (EDP) by profile
Variable Total sample Lower pathology Higher Higher pathology + Test statistic (df), p-value®,
n=172) (n =35, LOWER)  pathology LOC (n =53, effect size!
(n=84, HIGHER+
HIGHER) LOC)
Age (years) 9.40 9.30 9.60 9.30 F(2,169) = 1.63,
(1.30) (1.30)* (1.30)* (1.20)* p=.20,17=.02
Female 106 22 44 40 Y3(2) = 7.35,
(62.4%) (62.9%)* (52.4%)* (75.5%)* p=.03, V=21
Caucasian 134 28 59 47 xz(z) =6.53;
(77.9%) (80.0%0)* (70.2%%)* (88.7%)* p=.04,V=20
Non-Hispanic 153 31 75 47 Y3(2) = 0.02,
(89.0%) (88.6%0)" (89.3%)" (88.7%)* p=.99, V=.01
SES 44 45.0 44.2 42.8 F(2,169) = 0.54
(10.20) (8.10)* (11.10)* (10.20)* p=.59,17= .01
Baseline percentage 64.15 63.0 63.1 66.5 F(2,169) = 0.34,
overweight (25.21) (22.1)* (24.0)* (29.1)* p=.71,17=.00
Depressive symptoms 5.73 1.26 6.65 7.23 F(2,169) = 18.87,
(5.34) (1.98)* (4.48)° (6.49)° p<.001,m*=.18
Anxiety symptoms 19.36 7.18 21.73 23.66 F(2,169) = 19.37,
(14.43) (6.67)" (12.98)° (16.10)° p<.001,m*=.19
LOC eating episodes 4.24 0.00 0.00 13.77 F(2,169) = 33.91,
(11.92) (0.00)* (0.00)* (18.26)° p <.001,m%*= .29,
Shape concern 1.84 0.68 2.08 2.24 F(2,169) = 14.54,
(1.55) (1.10)* (1.41)° (1.67)° p<.001,m*=.15
Weight concern 2.02 0.84 2.29 2.39 F(2,169) = 17.87,
(1.44) (1.15) (1.32)° (1.40)° p<.001,m*=.18

N = 172. Values are mean (standard deviation) or n (%). GP and EDP values are nontransformed and nonnormalized to aid

interpretation.

LOC loss of control; SES household socioeconomic status.

4PFor variables with a significant difference across profiles, superscripts that are not shared among groups indicate significantly different

group means.

“Significance defined as p < .05 (Tukey-adjusted analyses of variance [ANOVAs]) or p < .008 (Bonferroni-adjusted chi-square).

YEffect sizes are n2 (ANOVAs) or Cramer’s V' (chi-square).
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Table 2. Summary of adjusted mixed-effects model examining
baseline latent profiles as predictors of change in percentage
overweight

Fixed-effects term Test statistic (df), p-value?, effect size®

Time F(2,326) = 162.24, p < .001, > = 47
Profile F(2,158) = 0.41, p = .66, n* = .001
Maintenance condition  F(2,158) = 0.07, p = .93, % = .00
Age F(1,158) = 1.04, p = .31, 1> = .001
Sex F(1,158) = 1.19, p = .28, 1> = .002
Race F(1,158) = 2.03, p = .16, % = .003
Ethnicity F(1,158) = 1.22, p = .27, 1> = .002
SES F(1,158) =9.10, p = .002, n* = .01

Two-way interactions
F(4,326) = 0.06, p = .99, nz = 00
F(4,326) =4.29, p = .002, nz =03

Time by profile

Time by maintenance

condition

Profile by maintenance  F(4,158) = 0.75, p = .56, W* = .004
condition

Three-way interactions
Time by profile by F(8,326) = 0.55, p = .82, 7]2 =.01

maintenance condition

df degrees of freedom; SES socioeconomic status.

“Significance defined as p < .05 (Tukey-adjusted analyses of
variance).

PEffect sizes are 1)°.

LPA Model Identification

BIC and ICL values across one to nine profiles were com-
pared for model fit. Both BIC and ICL criteria selected
a VEV Gaussian model (i.e., a model with covariances
that were equal in shape, variable in volume, and ellips-
oidal in distribution) with three profiles (BIC = 785.57
and ICL = 775.77). As a sensitivity analysis, we fit the
three-group profile structure with VEV variance to the
complete baseline sample (N = 241). The resulting group
profiles largely resembled those presented herein and,
furthermore, group membership did not predict FBT
completion, X*(2, N = 241) = 0.56, p = .76. Profile 1
(LOWER) comprised 20.3% of the sample (n = 35) and
were characterized by lower levels on all forms of GP
and EDP relative to the other profiles (i.e., lower depres-
sive and anxiety symptoms, lower shape and weight con-
cern, and no LOC eating episodes). Profile 2 (HIGHER)
comprised 48.8% of the sample (n = 84) and demon-
strated subclinically elevated GP (i.e., higher depressive
and anxiety symptoms) and subclinically elevated ED
attitudes (i.e., higher shape concern and weight con-
cern) without LOC eating episodes. Profile 3 (HIGHER
+ LOC) comprised 30.8% of the sample (n = 53) and

were subclinically elevated on all forms of GP and EDP
plus LOC eating episodes. Posterior probabilities of be-
longing to Profile 1 (LOWER; .97), Profile 2 (HIGHER;
.97), and Profile 3 (HIGHER + LOC; .99) were excel-
lent. Overall discrimination among profiles was excellent
(i.e., relative entropy = .93, where values approaching 1
indicate clear profile discrimination).

Relation of Latent Profiles With Short- and Long-Term
Weight Change

After adjusting for relevant covariates, there was no
evidence that latent profiles were related to percentage
overweight change from baseline to FBT or baseline to
maintenance; furthermore, there was no evidence for an
interaction between profile and maintenance condition
or three-way interaction between profile, maintenance
condition, and time (Table 2). Across profiles, chil-
dren on average achieved clinically meaningful weight
loss (i.e., 29 unit change in percentage overweight [15])
from baseline to 4 month FBT and sustained these im-
provements at 12 month maintenance. Figure 1 depicts
the change in percentage overweight by profile over the
course of the study period, collapsed across maintenance
condition and at average levels of the covariates.

Discussion

This study identified a three-profile structure of con-
current GP and EDP in treatment-seeking children with
overweight/obesity: lower GP and EDP (LOWER);
subclinically elevated GP and EDP without LOC
(HIGHER); and subclinically elevated GP and EDP with
LOC (HIGHER + LOC). We did not observe differences
in initial weight loss or subsequent weight maintenance
across the three profiles, nor did profile membership
alter the effects of the treatment conditions on weight
maintenance. Our findings extend prior work by exam-
ining how patterns of concurrent GP and EDP affect
short- and long-term weight change. In line with some
studies [10, 11], but in contrast to others [7, 9], children
achieved clinically meaningful weight loss regardless of
baseline subclinical psychopathology.

Mixed findings on the association between base-
line psychopathology and weight change may be due
to the varying ways in which pediatric weight manage-
ment programs’ curriculum does or does not address
GP and EDP. Although FBT and maintenance are not
standalone mental health treatments, both interventions
address risk factors for internalizing symptoms (e.g., lack
of parental support) and ED symptoms (e.g., unhealthy
restraint) at the parent and child level, thereby increasing
the opportunity to mitigate risk for the development and



ann. behav. med. (2021) 55:698-704

703

701
5
.q—) .
3 60+ Profile
g @ LOWER
9 @ HIGHER
é HIGHER+LOC
& 501
o ’M
)
404
0 4 8 12

Months

Figure 1. Change in percentage overweight by profile over the course of the intervention period. Change in percentage overweight over
the intervention period is collapsed across maintenance condition and at average levels of covariates. Error bars are 95% confidence

intervals.

maintenance of child internalizing disorders and eating
disorders. Thus, the nonsignificant association between
baseline psychopathology and weight change in the cur-
rent study could be a result of improvements in GP and
EDP over the course of treatment and maintenance.
Indeed, meta-analytic findings indicate that participa-
tion in professionally delivered obesity interventions
with a healthy dietary component is associated with re-
ductions in symptoms of anxiety and depression and ED
prevalence, risk, and symptoms [32, 33]. Prospective data
are needed to examine whether GP and EDP change
over the course of FBT and maintenance and examine
the durability of these improvements. Furthermore, fu-
ture research should elucidate underlying mechanisms
that explain the association between baseline GP and
EDP and weight change.

Mixed findings may also arise due to differences in
sample characteristics. Less than half of children en-
dorsed either clinically elevated symptoms of GP or EDP
at baseline. Future research should examine whether
short- and long-term weight change varies among chil-
dren with threshold versus subthreshold symptoms of
GP and EDP. Additionally, replication of these profiles
in other treatment-seeking samples of youth with greater
severity of psychopathology could inform whether aug-
menting FBT or maintenance interventions to specific-
ally focus on decreasing GP or EDP risk factors has the
potential to improve weight status.

The current study had several strengths. To our know-
ledge, this study is the first to use latent profile analysis
to examine the co-occurrence of multiple forms of psy-
chopathology in relation to short- and long-term weight
change among treatment-seeking children with over-
weight/obesity. Given the exploratory nature of latent
profile analysis, future research should replicate these

profiles in other treatment-seeking samples of youth,
particularly among youth with more severe psycho-
pathology. The present sample was not recruited for the
presence of a psychiatric diagnosis, nor were the meas-
ures selected for their ability to diagnose psychiatric
illnesses. Thus, our findings may not generalize to other
treatment-seeking children with full-syndromal symp-
toms. Nevertheless, our results demonstrate that concur-
rent GP and EDP symptoms do not portend differential
short- or long-term weight change. Prospective data
are needed to examine the durability of weight change
among youth with GP and EDP.
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