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Abstract

Background: Changes in Quality of Life (QOL) measures over time with treatment of obesity have not previously
been described for youth. We describe the changes from baseline through two follow up visits in youth QOL
(assessed by the Pediatric Quality Life Inventory, PedsQL4.0), teen depression (assessed by the Patient Health
Questionnaire, PHQ9A), Body Mass Index (BMI) and BMI z-score. We also report caregiver proxy ratings of youth QOL.

Methods: A sample of 267 pairs of youth and caregiver participants were recruited at their first visit to an outpatient
weight-treatment clinic that provides care integrated between a physician, dietician, and mental health provider; of the
267, 113 attended a visit two (V2) follow-up appointment, and 48 attended visit three (V3). We investigated multiple
factors longitudinally experienced by youth who are overweight and their caregivers across up to three different
integrated care visits. We determined relationships at baseline in QOL, PHQ9A, and BMI z-score, as well as changes in
variables over time using linear mixed models with time as a covariate.

Results: Overall across three visits the results indicate that youth had slight declines in relative BMI, significant increases
in their QOL and improvements in depression.

Conclusions: We encourage clinicians and researchers to track youth longitudinally throughout treatment to
investigate not only youth’s BMI changes, but also psychosocial changes including QOL.
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Introduction
Childhood obesity is identified as a nationwide epidemic
that affects youth regardless of gender, age, race or eth-
nic group [1-3]. Current statistics show that 31.8% of
youth between the ages of 2 to 19 are diagnosed as over-
weight (having a BMI above the 85th percentile for their
sex and age) and 16.9% are diagnosed as obese (having a
BMI above the 95th percentile for their sex and age) [3].
This epidemic has prompted development of a set of
recommendations for treating obesity in youth. The
report, entitled Expert Committee Recommendations
Regarding the Prevention, Assessment, and Treatment
of Child and Adolescent Overweight and Obesity [4]
summarizes the findings of the currently accepted
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practices for childhood obesity prevention, assessment,
intervention, and treatment [1]. The report details four
stages of childhood obesity treatment: 1) prevention
plus; 2) structured weight management; 3) comprehensive,
multidisciplinary intervention, and 4) tertiary care inter-
vention [1]. These recommendations incorporate several
elements such as family involvement and the inclusion of
multidisciplinary providers in order to provide optimal
biopsychosocial care for youth and families [5]. Clinically,
for youth who have been gaining weight up until they
initiate treatment, decreases in weight gain, leveling of
current weight, and subsequent weight loss are all consi-
dered successes. These “successes” are considered clinic-
ally significant as progress in treatment, even though over
a short time period they may not be statistically significant
or yet large enough yet to impart substantial decrease in
health risk.
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One method to comprehensively evaluate how weight
may impact youth both biologically (or physically) and
psychosocially is to formally assess quality of life (QOL)
using standardized inventories such as the Pediatric
Quality of Life Inventory™ (PedsQL). The PedsQL inven-
tory is used to assess the respondent’s quality of life by
measuring physical, emotional, social, and school
functioning, thus providing physical and psychosocial
outcomes in one tool. The PedQL is used both as a re-
search assessment and a clinical tool for treatment teams
who are working with overweight youth. Clinically, it is
important to measure QOL in both the overweight
youth and their caregiver since often perceptions differ
regarding how the youth is doing physically, emotionally,
socially, and in school. Providers can talk about the dis-
crepancy in youth and caregiver QOL reports to gauge
more accurately where to focus efforts and goals. Often
youth have a difficult time talking about areas of QOL
where they may have impairments; the PedQL can be a
tool to note specific areas where the treatment team
may be able to focus on goals or make appropriate refer-
rals. For example, if a youth mentions they often feel
down or low (emotional domain), the treatment team
can discuss the youth’s response, get their caregiver’s
perspective of the youth’s emotional health, and deter-
mine how to incorporate or refer out to address this
issue. When investigating the relationship between obes-
ity and QOL in youth some researchers have concluded
that there is not an impaired QOL [6], but most report
that QOL is inversely related to weight. As a youth’s
weight increases, his or her QOL decreases, so the most
overweight youth have the most significantly impaired
QOL [7-11]. Schwimmer et al. found that obese youth
are 5.5 times more likely than healthy youth to have
impaired QOL, making QOL for an obese youth similar
to that of a youth diagnosed with cancer [8].
In addition to impaired QOL, it is known that youth

who are obese have increased likelihood for psychological
problems that may persist into adulthood as compared to
youth who are not obese [12]. Overweight treatment seek-
ing youth report more depressive symptoms compared
with their normal weight and non treatment seeking peers
[13]. Obese youth with increased depressive symptoms
reported lower QOL [11]. Due to the lack of longitudinal
data, it is unclear how specific psychological issues (e.g.,
youth and maternal depression) influence QOL over time
and/or with treatment for obesity. This exploratory study
follows a cohort of obese youth and their caregivers during
treatment and assesses for changes in and associations with
QOL, depression and body mass index (BMI) z-score.

Purpose
We sought to understand further how patient QOL and
depression change over time with treatment for obesity.
Our purpose is to describe the changes during treat-
ment from youth and caregiver baseline variables in
QOL, teen depression status, and youth (child/teen)
BMI and BMI z-score from baseline through two
follow-up visits.

Methods
Setting
The Pediatric Healthy Weight Research and Treatment
Center (PHWRTC) provides comprehensive multidiscip-
linary intervention to youth referred by their primary
care providers because of a concern about the youth’s
weight and the risk of weight-related comorbidities. In
addition to employing a stage two-treatment strategy
[4], the care team uses an integrated care model, which
is an intense form of collaborative multidisciplinary care.
Care is highly coordinated between medical and mental
health providers, as evidenced by shared treatment plans
[14]. Providers include two different physicians that
rotate clinical time, one registered dietitian, one doctoral
level medical family therapist, and one master’s level
family therapy intern. At each visit, patients and their
caregivers meet with the physician and mental health
provider together and a dietician who all work from an
integrated care model. Height, weight, BMI and blood
pressure are tracked by the nursing staff, and BMI
percentile is plotted by the medical provider at each
visit. Physical activity behaviors are tracked by the
pediatrician at each visit and QOL and depression are
tracked by the family therapist. Regular follow up
appointments are scheduled, typically at least every
three months, and ideally every month; however, the
rural population, low income, and poor access to
transportation thwart strong retention and high visit
frequency.

Participants
Youth ages 8–18 years and their caregivers were recruited
for this study at the initial visit to the PHWRTC. Exclu-
sion criteria included age less than eight years, cognitive
impairment preventing research measures, or non-English
speaking (approximately 1% of the patient population).
This study included 267 youth and their caregivers, who
initiated treatment and had two follow-up visits from July
2007 through November 2009.

Study design
A longitudinal design is used to examine factors associ-
ated with weight-related outcomes (BMI z-score changes)
experienced by youth and their caregivers across up to
three consecutive integrated care visits (V1-baseline, V2,
and V3). The sample for the study was a convenience
sample at each wave of data collection. Ten families
refused to participate due mainly due to time limitations



Pratt et al. Health and Quality of Life Outcomes 2013, 11:116 Page 3 of 9
http://www.hqlo.com/content/11/1/116
at the initial appointment. This study included 267 youth
and associated. Of these 267 pairs, 113 (42% of the ori-
ginal group) returned for a second visit (V2), and 48 (18%
of the original group) returned for a third visit (V3) during
the study timeframe. In our study the median was170 days
(n = 48) between V1 and V3. There were more days that
elapsed between V2 and V3 (n = 48; median = 87), as com-
pared to days between V1 and V2 (n = 113; median = 77).
Of the 267 youth, there were 147 (55.1%) children 8–12
years old and 120 (44.9%) teens that were 13–18 years
old. This study was approved by the University Medical
Center Institutional Review Board (approval number
08–0418).

Measures
Youth participants’ date of birth, height and weight at
each visit was extracted by the investigators from the
medical chart. A demographic questionnaire was admi-
nistered to the caregiver at the initial visit that queried
race, age, gender, and family structure. Youth were cate-
gorized into two groups by age: 8–12 (child) and 13–18
(teen) years, to fit the recommended ages for the
validated QOL and depression inventories. Race was
categorized into three groups: black, white, and other.
At every visit research inventories administered to the

patient and the caregiver included the age appropriate
Pediatric Quality of Life Inventory (PedsQL4.0, 8–12
and 13–18 years old) and the Patient Health Question-
naire©, adolescent version (PHQ-9A; 13–18 years old)
[15]. If questions arose while the youth or caregiver was
taking the survey, a member of the research team was
available to provide assistance or answer questions. Also,
if needed, a member of the research team was available
to assist youth who had trouble reading.
The PedsQL4.0 has been cited in numerous publica-

tions on childhood obesity [16-20]. Schwimmer and
colleagues found that the total scale score for both the
youth and caregiver reports have demonstrated at least a
Cronbach α reliability coefficient of .90, and thus can be
utilized for individual patient analysis and as a health
related quality of life outcome measure for clinical trials
[8]. Our sample yielded reliability coefficients of .89
and .92 for the PedsQL youth and caregiver, respectively.
The PedsQL4.0 modules consist of 23 items, which are
broken down into four dimensions of functioning: phy-
sical, emotional, social, and school. Items are ranked on a
Likert scale ranging from (0) never a problem, (1) almost
never a problem, (2) sometimes a problem, (3) often a
problem, to (4) almost always a problem; but are scored
reversely (i.e., 0 – never a problem = 100 and 4 – almost
always a problem = 0). Per this measure, a higher score
indicates a better QOL, whereas a lower score indicates a
more impaired QOL. The following outcome variables
were used for the PedsQL: youth total score, caregiver
total score, youth subscale (physical, emotional, social and
school) scores, and caregiver subscale scores.
The PHQ9A was used to assess depressive symptoms

for adolescents, experienced throughout the two-week
time frame immediately prior to the visit. The PHQ9A
consists of nine questions, with responses ranging from:
not at all (0), several days (1), more than half the days
(2), and nearly every day (3). The result from the
PHQ9A is a depression severity score, ranging from no
depression (0–4), mild depression (5–9), moderate de-
pression (10–14), moderately severe depression (15–19),
and severe depression (20–27). This measure was used to
assess for depression and suicidal ideation in teens
(≥13) [21]. Kroenke, Spitzer, and Williams (2001)
reviewed their earlier studies on the PHQ9 and PHQ9A
[22,23] and reported a Cronbach’s α of 0.89 in internal
reliability as well as excellent test-retest reliability [23].
For our sample, the PHQ9A reliability coefficients
was .78 for teens.
We used BMI z-score (the LMS method) to assess for

change in weight status over time. The LMS method
converts a regular BMI measure to a normally distri-
buted standard deviation, also known as a z-score [24].
BMI z-score is most helpful in identifying where an
individual is relative to the population norm [25]. We
used standard Centers for Disease Control growth charts
for gender and age to determine weight category: over-
weight (85th ≤ 95th percentile), obese (95 ≤ 99th), and
severely obese (≥ 99th) [26,27].

Analysis
IBM SPSS version 18.0 and Matlab version 7.8.0
(R2009a) were used for analyses. Cronbach’s α was used
to estimate the internal-consistency reliability of the
PedsQL and PHQ9 inventories (see above scale-specific
reliability coefficients). Associations between categorical
variables were analyzed using a chi-square test for
independence. One-way ANOVA was used to compare
means between independent groups, and a paired-t test
to compare within-group mean differences between
visits. Pearson correlations were used to investigate
relationships between QOL and depressive symptoms.
For the longitudinal analysis, we analyzed the relation-

ships over time using linear mixed models [28] with time
as a covariate, considering a model with random inter-
cepts and slopes, and having an unstructured covariance
structure. In the longitudinal analysis, one outlier was
removed, since the time between consecutive visits (visit 1
and 2) was extremely large at 612 days. Patient trajectories
are shown together with the estimated mean function
(bold curve) obtained using a kernel smoother (a nonpara-
metric function estimation procedure) with bandwidth
chosen via the generalized cross-validation (GVC) proce-
dure implemented in PACE package in Matlab.
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Results
The characteristics of youth and caregivers who com-
prised the sample are detailed in Table 1. The majority
of the youth were female (54%), black (63%), and under
13 years of age (57%). The mean BMI of the youth
sample at the initial visit was 37.3 (range 19.6-72.6); the
mean BMI z-score was 2.5 (range 1.2-3.6). Over 72% of
the youth were classified as severely obese at their initial
visit with a median BMI of 36. Less than half of the
youth were from two-parent families. Youth weight
categories included: 1.9% overweight (n = 5), 25.5% obese
(n = 68) and 72.7% severely obese (n = 194). Given the
study focus on obesity, we excluded the overweight
youth from longitudinal analyses.
Additional demographic variables of caregivers were

collected that are not shown in Table 1. Over 85% of the
caregivers at the initial visit were the youth’s mothers. A
majority of the caregivers were black (65%), had an
associate degree, some college or a college degree (62%),
and were employed (69%). The median age of the care-
givers was 39, with ages ranging from 25 to 69. Less than
17% of the participants received traditional health insu-
rance, and almost half received Medicaid.

Quality of life
For the total group of youth with one outlier removed
(n = 267), the mean total score for the PedsQL was 73.0
(range 19–100, with 100 equaling the highest QOL score
Table 1 Sample characteristics at each visit

Visit 1 Visit 2 Visit 3

(N = 267) (N = 113) (N = 48)

Youth Demographics N (%)

Gender

Male 122 (45.7) 44 (38.9) 20 (41.7)

Female 145 (54.3) 69 (61.1) 28 (58.3)

Race

White 80 (30.0) 39 (34.5) 20 (41.7)

Black 169 (63.3) 70 (61.9) 28 (58.3)

Other 18 (6.7) 4 (3.6) 0

Anthropometric Data mean (SD)

Body Mass Index (BMI) 37.8(12.2) 38.2(8.7) 38.9(9.3)

BMI z-score 2.50(.34) 2.52(.33) 2.53(.40)

BMI Category N (%)

Overweight 5 (1.9) 0 1 (2.1)

Obese 68 (25.5) 39 (26.5) 11 (22.9)

Severely Obese 194 (72.7) 83 (73.5) 36 (75.0)

Family Structure N (%)

Two-parent 128 (47.9)

Non-two parent 139 (52.1)
possible) with a standard deviation (SD) of 15.0. The
psychosocial mean score was 72.0 (range 10–100) with a
SD of 17.6. For the individual functioning subscales: the
physical mean was 77.2 (range 25–100) with a SD of
15.7, emotional mean was 72.1 (range 10–100) with a
SD of 21.7, social mean was 71.9 (range 0–100) with a
SD of 22.2, and school mean was 70.0 (range 0–100)
with a SD of 18.9.
For the total group of caregivers (n = 267) the mean

total score for the PedsQL on their proxy report of the
youth’s functioning was 66.2 (range 14–100) with a SD
of 18.2. The psychosocial mean score was 66.7 (range 17–
100) with a SD of 18.9. For the individual functioning
subscales: the physical mean was 65.38 (range 0–100) with
a SD of 21.2, emotional mean was 68.0 (range 10–100)
with a SD of 21.9, social mean was 65.4 (range 4–100)
with a SD of 22.9, and school mean was 67.3 (range
0–100) with a SD of 21.9.
The full report of youth and caregiver PedsQL con-

gruence at V1 has been reported previously with compa-
risons to reference data from youth who are a healthy
weight [29].
Depression
The mean depression score for all teens (n = 114) was
5.7 (range 0–19) with a SD of 4.5. When categorized by
severity of mild (score ≤ 9) and moderate depression
(score ≥ 10), 90 teens (78.9%) had a score ≤ 9 and 24
(21.1%) had a score ≥10.
Changes over time
Our analysis started with graphs of the actual observa-
tions recorded over time (see Figures 1, 2, 3 and 4). Due
to the sparsely distributed data, first we chose to visually
depict our results over time [30] and estimate the mean
function [30]. The raw observed trajectories for each pa-
tient are presented in Figures 1, 2, 3 and 4. Our aim was
to visually display the changes over time in QOL for all
youth (Figure 1), BMI z-score for all youth (Figure 2),
QOL for teen (Figure 3) and PHQ9A for teen (Figure 4)
are shown with the estimated mean function (bold
curve). In addition, we estimated the overall expected
trajectory for the entire sample using the mean function
to reveal the anticipated changes over time for BMI z-
score, QOL, and PHQ9A. The estimated mean functions
are shown in the figures as a bolded curve. This esti-
mated mean function was obtained using a statistical
procedure developed for sparsely distributed data [30]
and uses a local kernel smoother approach. The mean
function for the range of observed days was plotted for
the first part of the time range because we had more
observed data points. Overall, there was an increase in
QOL, decrease in PHQ9A, and very slight decrease in



Figure 1 Quality of life for all youth (age 8–18) participants (n = 266). Compared to the average QOL of 74.28 at the first visit for all youth
participants, the mean QOL increased by .034 points for each additional day all youth participants continue in the study.
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BMI z-score over the duration of the study from V1 to
V3 (or from zero to 450 days).
We further considered linear effects in the mixed

model data analysis by estimating random slopes for
each patient and then obtaining the estimated average
slope to describe the observed effect of QOL, PHQ9A,
and BMI z-score over time for the entire sample. The
average QOL intercept across all youth participants was
74.28 (t (260) = 78.9, p < .001), and the average slope
was .034 (t (61) = 4.9, p < .001). Hence, we found that
compared to the average QOL of 74.28 at the first visit,
the mean QOL increased by .034 points for each add-
itional day all youth participants continue in the study.
Mixed model analysis indicates that the mean BMI z-
score significantly decreased over time. The average
intercept across all youth participants was 2.49 (t (264.0) =
120.1, p < .001), and the average slope was −0.00011
(t (66.3) = −2.54, p = .013). We found that compared to the
average BMI z-score 2.49 at the first visit, the mean BMI z-
score decreased by .00011 for each additional day the
participants continue in the study.
Mixed model analysis for teens showed that the average

QOL intercept across participants was 75.40 (t (117) =
53.3, p < .001), and the average slope was .0335 (t (27) =
3.6, p = .001). Hence, we found that compared to the ave-
rage QOL of 75.40 at the first visit, the mean QOL
increased by .0335 points for each additional day the
participants continued in the study. Mixed model analysis
results for teens relating time (or days between visits), as
explanatory variable, and PHQ9A, as response variable,
showed that the average PHQ9A intercept across partici-
pants was 5.35 (t (121) = 14.2, p < .001), and the average
slope was -.01 (t (56) = −4.2, p < .001). Hence, we found
that compared to the average PHQ9A of 5.35 for teens
at the first visit, the mean PHQ9A decreased by .01
points for each additional day the participants continue
in the study.
We also wanted to investigate if, for teens, QOL is a

significant predictor for PHQ9A in addition to the time
since first visit. Mixed model analysis results show that
both time (estimate = −0.007, t (22.3) = −3.19, p = .004)
and QOL over time (estimate = −0.18, t (118.6) = −13.7,
p < .001) were significant; so an increase in QOL over time
yielded a significant decrease in mean PHQ9A over time.
After assessing if PHQ9A predicts QOL over time, as

described above, we next determined if QOL and time
were significant predictors for mean change in PHQ9A.
Both time (estimate = −0.007, t (22.3) = −3.19, p = .004)
and QOL over time (estimate = −0.18, t (118.6) = −13.7,
p < .001) were significant; so an increase in QOL over
time yields a significant decrease in mean PHQ9A
over time.



Figure 2 Body mass index z-score for all youth (age 8–18) participants (n = 266). Mixed model analysis indicates that the mean BMI z-score
significantly decreased over time. Compared to the average BMI z-score 2.49 at the first visit, the mean BMI z-score decreased by .00011 for each
additional day the participants continue in the study.
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Discussion
In order to explore longitudinal changes, we assessed
QOL, depressive symptoms, and BMI z-score indicators
for overweight youth over time. Overall, across three visits
(V1-V2-V3), our results indicated youth’s BMI z-score
decreased slightly, their QOL significantly increased, and
teen depression level improved. Likewise, caregivers’ per-
ception of their youth’s QOL increased across three visits.
Interestingly, youth from V1 to V2 and V1 toV3 had

significant improvements in their QOL, despite their
BMI z-score and the majority of our sample being either
obese or severely obese. This is especially important to
consider, given that other researchers have reported that
quality of life is inversely related to weight; as a youth’s
weight increased, his/her QOL decreased, suggesting
that the most overweight youth have the most signifi-
cantly impaired QOL [13]. In a cross-sectional study,
Williams et al. [10] compared youth of different BMI
categories (normal, overweight, obese). In that research,
obese youth were found to have a lower QOL than their
normal and overweight peers. However, previous longi-
tudinal research focusing on differences between youth
in different severity categories of obesity (i.e., obese vs.
severely obese) has not been done; our results indicate
that even those who are most obese (severely obese or ≥
99th percentile) had positive results in QOL with treat-
ment, even with only modest improvements in BMI and
no change in weight category.
After adjusting for time, improvement in teen depres-

sion (PHQ9A score) was strongly related to QOL
improvement. This result emphasizes potential value in
assessing for depression (in the teen and caregiver) in
tandem with a QOL inventory. While past researchers
have assessed for youth or caregiver depression or for
QOL [11], none published to date have assessed for
youth depression longitudinally in tandem with a QOL
inventory. In light of our observed significant association
between QOL and PHQ9A, our results suggest that with
treatment using an integrated model emphasizing both
physical and psychosocial factors, in obese youth both
QOL and depression can improve even when BMI
change is modest. In childhood obesity treatment, BMI
improvement is ultimately the goal; however after youth
make improvements in QOL and depression they may
be more able and confident to adopt and work toward
goals that result in weight-loss.

Limitations
This study has several limitations. Previously researchers
have demonstrated differences in treatment seeking vs.



Figure 3 Patient Healthcare Questionnaire (PHQ) for all teen (age 13–18) participants. Compared to the average PHQ of 5.35 for teens at
the first visit, the mean PHQ decreased by .01 points for each additional day the participants continue in the study.
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non-treatment seeking youth in QOL and on other mea-
sures of psychosocial health [13,15]. Thus, our results
are best applied to those youth and families who are
seeking treatment. Secondly, our sample was collected
from one site in one specific location. Based on our
population, the generalizabilty of our findings may only
apply to those youth similar to our sample who are
English speaking, and obese or severely obese, rather
than overweight.
Although it was not our purpose, we looked for pre-

dictors of attending (or not attending) a follow-up and
did not find any significant predictor based on race, BMI
category, weight loss, gender, or age. Additionally, we
only assessed depression in teens, not in youth under 12
years of age. We believe that our convenience sample,
which was followed for up to two years, accurately
reflects childhood obesity treatment attrition, whereby
national attrition rates are estimated to be between 27%
and 73% and half of participating families in treatment
programs drop out of treatment [31,32].
We also only analyzed youth-caregiver dyads, which

may neglect other important family members that are
important in the youth’s daily life (e.g., grandparents,
teachers, siblings, etc.). Finally, we only report data for
up to three visits with relatively long time periods
between each visit, in part due to the rural community,
and the frequency (typically monthly) at which visits can
be offered at the clinic. Thus different results might be
seen in settings that can see patients more frequently
(such as stage three treatment facilities that are recom-
mended to see patients weekly for “intensive” treatment).
Given that our results suggest improvement with
subsequent visits, it is important for childhood obesity
treatment centers, including our own, to determine
ways our healthcare providers, administration, clinic
procedures and policies and financial issues can be
addressed to ensure the availability of consistent follow-
up appointments.

Strengths
Although there are several important limitations
described above, our research does offer new insight into
longitudinal changes in QOL and PHQ9A for obese and
severely obese youth in treatment. First, we chose to
track both physical and psychosocial outcomes over
time. Many longitudinal efforts only measure weight-
based variables (BMI, BMI z-score, or nutrition/physical
activity behaviors), and neglect psychosocial variables.
When researchers do include psychosocial variables,
they often only use one variable, which is most com-
monly depression. Secondly, published longitudinal
research has typically been conducted in structured



Figure 4 Quality of life for all teen (age 13–18) participants. Compared to the average QOL of 75.40 at the first visit, the mean QOL
increased by .0335 points for each additional day the participants continued in the study.
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large-scale settings which allow for the controlling of
appointment scheduling at specific time intervals either
monthly as indicated in the expert recommendations for
Stages 3 and 4 treatment [4] or based on specific beha-
vioral treatment protocols (i.e., 3 months, 6 months, 12
months, etc.). Our study could not control for these
factors and instead represents a real-world rural outpatient
clinical retention effort for overweight youth and their
families. Even without being able to schedule appoints on a
routine basis, we found that QOL, PHQ9A and BMI z-
score were positively affected over time for youth in our
sample. This brings up an important point about clinical
versus statistical significance. Clinically, for youth who have
been gaining weight over time, decreases in weight gain,
leveling of current weight, and subsequent weight loss are
all considered successes. The results of our study show that
those participants who continued through a second and
third visit had leveling of BMI z-score or slight declines,
which is clinically significant, even though it only just had
statistically significance.

Implications
In order to address the different ways obesity affects
both physical and psychosocial variables for youth and
their family, these findings suggest benefit to using brief
validated measures, such as the PedsQL to explore youth
and caregiver perceptions of youth’s QOL and the
PHQ9A to assess depression in teens and caregivers. In
addition, there may be additional benefit to clinicians
and researchers tracking youth longitudinally through-
out treatment to investigate the relationship between
youth’s QOL and those who level or decline in BMI
verses those who increase or gain; specifically, to help
determine if there is a certain QOL threshold that youth
may reach before they begin to show signs of weight
loss. Addressing both physical and psychosocial variables
within medical treatment, as now recommended in care
recommendations, is one way to incorporate these
factors into the complex care of obese youth and
their families and hopefully enhance overall success of
treatment.

Conclusions
Overall, across three visits our results indicated youth’s
BMI z-score decreased slightly, their QOL significantly
increased, and teen depression level improved. Likewise,
caregivers’ perception of their youth’s QOL increased
across three visits. Youth in our study, despite their BMI
z-score, had significant improvements in QOL. Given
that the majority of our sample was obese or severely
obese, this is an important point that contests previous
research which suggests that the most overweight youth
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have the most significantly impaired QOL. Additionally,
after adjusting for time, improvement in teen depression
was strongly related to QOL improvement which punc-
tuates the value in assessing for depression simulta-
neously with a QOL inventory.

Abbreviations
PHWRTC: Pediatric healthy weight research and treatment center;
QOL: Quality of life; BMI: Body mass index.

Competing interests
The authors have no competing interests or financial conflicts to disclose.

Authors’ contributions
KP led the conception, design, data collection, writing of the manuscript,
and participated in data analysis. SL, AL, and DC contributed to the
conception, design, writing and revising the manuscript for submission. AI
led the data analysis, and assisted with writing the results of the manuscript.
All authors read and approved the final manuscript.

Acknowledgments
The authors to do not have any acknowledgments to disclose.

Author details
1Department of Human Development and Family Science, The Ohio State
University, 109C Campbell Hall, 1787 Neil Ave, Columbus, OH 43210, USA.
2Departments of Pediatrics and Public Health, Brody School of Medicine, East
Carolina University, Greenville, NC 27858, USA. 3Department of Child
Development and Family Relations, College of Human Ecology, East Carolina
University, Greenville, NC 27858, USA. 4Department of Biostatistics, College of
Allied Health Sciences, East Carolina University, Greenville, NC 27858, USA.

Received: 11 December 2012 Accepted: 8 July 2013
Published: 10 July 2013

References
1. Federal Interagency Forum on Child and Family Statistics: America’s children:

Key national indicators of well-being. Washington, DC: U.S. Government
Printing Office; 2007.

2. Hedley A, Ogden C, Johnson C, Carroll M, Curtin L, Flegal K: Prevalence of
overweight and obesity among US children, adolescents and adults,
1999–2002. J Am Med Assoc 2004, 291:2847–2850.

3. Ogden CL, Carroll MD, Kit BK, Flegal KM: Prevalence of obesity and trends
in body mass index among US children and adolescents, 1999–2010.
J Am Med Assoc 2012, 307:483–490.

4. Barlow S, the Expert Committee: Expert committee recommendations
regarding the prevention, assessment, and treatment of child and
adolescent overweight and obesity: summary Report. Pediatrics 2007,
120:164–192.

5. Engle G: The need for a new medical model: a challenge for
biomedicine. Science 1977, 196:129–136.

6. Janicke D: Impact of psychosocial factors on quality of life in overweight
youth. Obesity 2007, 15:1799–1807.

7. Ravens-Sieberer U, Redegeld M, Bullinger M: Quality of life after in-patient
rehabilitation in children with obesity. Int J Obes Relat Metab Disord 2001,
25:63–65.

8. Schwimmer J, Burwinkle T, Varni J: Health-related quality of life of severely
obese children and adolescents. J Am Med Assoc 1813, 2003:289.

9. Swallen K, Reither E, Haas S, Meier A: Overweight, obesity and health-
related quality of life among adolescents: the national longitudinal study
of adolescent health. Pediatrics 2005, 115:340–347.

10. Williams J, Wake M, Hesketh K, Maher E, Waters E: Health-related quality of
life of overweight and obese children. J Am Med Assoc 2005, 283:70–76.

11. Zeller M, Roehrig H, Modi A, Daniels S, Inge T: Health-related quality of life
and depressive symptoms in adolescents with extreme obesity
presenting for bariatric surgery. Pediatrics 2006, 117:1155–1161.

12. Epstein L, Paluch R, Gordy C, Saelens B, Ernst M: Problem solving in the
treatment of childhood obesity. Journal of Counseling and Clinical
Psychology 2000, 68:717–721.
13. Britz B, Siegfried W, Ziegler A, et al: Rates of psychiatric disorders in a
clinical study group of adolescents with extreme obesity and in obese
adolescents ascertained via a population based study. Int J Obes 2000,
24:1707–1714.

14. Patterson JE, Peek CJ, Heinrich RL, Bischoff RJ, Scherger J: Mental health
professionals in medical settings: A primer. New York, NY: Norton; 2000.

15. Patient Healthcare Questionnaire. PRIME-MD. Pfizer Inc, PHQ-9 Copyright; 2000.
16. Chan K, Mangione-Smith R, Burwinkle T, Rosen M, Varni J: The PedsQL

reliability and validity of the short-form generic core scales and asthma
module. Medical Care 2000, 43:256–265.

17. Varni J: Measurement model for the pediatric quality of life inventory.
Medical Care 1999, 37:126–139.

18. Varni J: Reliability and validity of the pediatric quality of life inventory
version 4.0 generic core scales in healthy and patient populations.
Medical Care 2001, 39:800–812.

19. Varni J: The PedsQL4.0 Generic Core Scales: sensitivity, responsiveness,
and impact on clinical decision-making. J Behav Med 2002, 25:175–193.

20. Varni J: The PedsQL4.0 as a pediatric population health measure:
feasibility, reliability, and validity. Ambul Pediatr 2003, 3:329–341.

21. Richardson L, McCauley E, Grossman D, McCarty C, Richards J, Russo J,
Rockhill C: Evaluation of the patient health questionnaire-9 item for
detecting major depression among adolescents. Pediatrics 2010,
126:1117–1123.

22. Spitzer RL, Kroenke K, Williams JB: The patient health questionnaire study
group. Validity and utility of a self report version of PRIME-MD: the PHQ
primary care study. J Am Med Assoc 1999, 282:1737–1744.

23. Spritzer RL, Williams JB, Kroenke K, Hornyak R, McMurray J: Validity and
utility of the PRIME-MD in assessment of 3,000 obstetric-gynecologic
patients: The PRIMEMD patient health questionnaire obstetrics-
gynecology study. Am J Obstet Gynecol 2000, 183:759–769.

24. Cole T, Bellizzi M, Flegal K, Dietz W: Establishing a standard definition for
child overweight and obesity worldwide: international survey. Br Med J
2000, 320:1240–1243.

25. Paluch R, Epstein L, Roemmich J: Comparison of methods to evaluate
changes in relative body mass index in pediatric weight control.
Am J Hum Biol 2007, 19:487–494.

26. Centers for Disease Control and Prevention: Clinical growth charts. http://
www.cdc.gov/growthcharts/.

27. Gulati AK, Kaplan DW, Daniels SR: Clinical tracking of severely obese
children: a new growth chart. Pediatrics 2012, 130:1136–1140.

28. Verbeke G, Molenberghs G: Linear Mixed Models for Longitudinal Data. New
York, NY: Springer; 2000.

29. Pratt KJ, Lamson AL, Swanson MS, Lazorick S, Collier C: The importance of
assessing for depression with HRQOL in treatment seeking youth and
their caregivers. Qual Life Res 2012, 21:1367–1377.

30. Yao F, Muller HG, Wang JL: Functional data analysis for sparse
longitudinal data. J Am Stat Assoc 2005, 100:577–590.

31. Skelton JA, Goff DC, Ip E, Beech BM: Attrition in a multidisciplinary
pediatric weight management clinic. Childhood Obesity 2011, 7:185–193.

32. Skelton JA, Beech BM: Attrition in paediatric weight management: a
review of the literature and new directions. Obesity Rev 2011,
12:e273–e281.

doi:10.1186/1477-7525-11-116
Cite this article as: Pratt et al.: Quality of life and BMI changes in youth
participating in an integrated pediatric obesity treatment program.
Health and Quality of Life Outcomes 2013 11:116.

http://www.cdc.gov/growthcharts/
http://www.cdc.gov/growthcharts/

	
	
	
	
	

	
	

	
	
	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	
	
	
	


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


