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Abstract

Objectives—To describe caregiver-reported QOL in youth with DS and to examine the role of
obesity on QOL.

Study design—Caregivers of youth with and without DS aged 10 through 20 years completed
questionnaires examining QOL (PedsQL) and weight-related QOL (Impact of Weight on Quality
of Life-Kids: IWQOL-Kids). Age- and sex-specific Z-scores were generated for body mass index
(BMI). Obesity was defined as a BMI=95!" percentile for age and sex.

Results—Caregiver-reported Total QOL, Physical Health, and Psychosocial Health summary
scores were all lower in the DS group compared with the non-DS controls (p<0.001). Social and
School Functioning were also lower (p<0.001), but Emotional Functioning did not differ between
DS and non-DS groups (p=0.31). Physical Functioning (p=0.003) and Total scores (p=0.03)
differed between obese and non-obese non-DS youth, but no differences were reported between
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obese and non-obese youth with DS. On the IWQOL-Kids, caregivers of youth with DS reported
higher Body Esteem (p=0.020) and Social Life scores (p=0.03) than caregivers of non-DS youth.
Caregivers of youth with obesity, regardless of DS status, reported significantly lower weight-
specific QOL scores than caregivers for non-obese youth.

Conclusion—Caregivers reported lower QOL in youth with DS compared with youth without
DS with the exception of emotional functioning. Obesity influences most domains of weight-
related QOL in youth with and without DS; therefore, providers should address weight concerns in
youth with obesity even in the presence of DS.
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The World Health Organization (WHO) defines quality of life (QOL) as “individuals’
perceptions of their position in life in the context of the culture and value systems in which
they live in relation to goals, expectations, standards, and concerns (1).” Measurements of
QOL attempt to quantify a person’s or caregiver’s subjective evaluation of well-being across
a variety of domains, each of which comprises the interaction of personal and environmental
factors. These domains include physical (eg, health, functional ability to work and/or attend
school, and participation in leisure activities), emotional, and social well-being. This
conceptual model is applicable to all persons, of all ages, with and without developmental
disabilities.

Affecting one in approximately 700 live births (2, 3), Down Syndrome (DS) is 1 of the most
common causes of developmental disability in the US. Moreover, with advances in medical
management and care, 20-year survival probability of individuals born with DS is 88% (4).
Life expectancy for DS has increased significantly from an average age of nine years in
1900 to an estimated median survival of 58 years, with 25% of individuals with DS living to
62 years of age (5, 6). QOL in individuals with DS, however, has received limited attention.
Individuals with DS are at higher risk for various medical conditions, including congenital
cardiac defects, leukemia, thyroid dysfunction, hearing loss, visual disturbances, and
obstructive sleep apnea, all of which if left untreated can adversely affect QOL (7-9).
Individuals with DS are also at high risk for neurodevelopmental and behavioral disorders,
such as intellectual disability, speech and language disorders, autism spectrum disorder
(ASD), and mood and anxiety disorders, which also can affect QOL (10, 11).

Additionally, DS is associated with an increased risk for obesity (7, 12), with an estimated
prevalence of 47-48% in adults (13) and 30-50% in children (14-16). Highlighting the
potential implications for youth with DS, research in typically developing youth has found
QOL among obese children to be lower than non-obese peers (17, 18). The extent to which
obesity influences QOL in youth with DS has yet to be established.

The investigation of QOL in youth with DS is essential to support the well-being of the
individual throughout their lifespan. The purpose of this study was to examine and describe
caregiver-reported QOL in children and adolescents 10-20 years old with DS. Additionally,
we examined the role of obesity on QOL in this cohort.
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The data for this secondary analysis of caregiver-reported QOL were derived from a cross-
sectional study aimed at examining body composition and cardiometabolic risk (CMR) in
youth with DS versus typically-developing youth of comparable age, sex, race, ethnicity, and
BMI-Z score. The institutional review boards of both research sites approved all procedures.
Parental consent and participant consent or assent, when appropriate, were obtained.

Participants were males and females aged 10-20 years and at least one caregiver. Exclusion
criteria included major organ system illness not related to DS (except diabetes mellitus),
current or previous oncologic process, cyanotic or unstable congenital heart disease, current
pulmonary hypertension, pregnancy, genetic syndrome known to affect glucose tolerance,
familial hypercholesterolemia, or current treatment with medications known to affect insulin
sensitivity or lipids (other than diabetes agents in known diabetes mellitus). Given the
primary aim of the larger study was examining CMR factors in DS, and ASD is more
common in DS, children and adolescents with autism spectrum disorder (ASD) were not
excluded from the parent study. For this substudy, youth with DS and ASD (N=16) were
included, but non-DS participants whose caregiver reported a diagnosis of ASD were
excluded (N=2) in order to capture a typically-developing cohort.

Questionnaires and Measures

Caregiver-perception of his/her child’s health-related quality of life (QOL) was assessed
utilizing the parent-proxy report of the Pediatric Quality of Life Inventory Version 4.0
(PedsQL™ 4.0). Versions of the PedsQL ™ for 8-12 years old (child), 13—18 years old
(adolescent), and 18-25 years old (young adult) were used. Caregivers completed the
version that corresponded to the chronological age of their child. The instructions ask how
much of a problem each item has been during the past one month. A 5-point response scale
is used (0 = never a problem; 1 = almost never a problem; 2 = sometimes a problem; 3 =
often a problem; 4 = almost always a problem). Items are reverse-scored and linearly
transformed to a 0-100 scale (0 = 100, 1 =75, 2 = 50, 3 = 25, 4 = 0), so that higher scores
indicate better QOL. Scale scores are computed as the sum of the items divided by the
number of items answered (this accounts for missing data). If more than 50% of the items in
the scale are missing, the Scale score is not computed. The Physical Health Summary Score
(8 items) is the same as the Physical Functioning Scale. To create the Psychosocial Health
Summary Score (15 items), the mean is computed as the sum of the items divided by the
number of items answered in the Emotional, Social, and School Functioning Scales(19). The
parent-proxy of the PedsQL™ has been used previously with caregivers of children,
adolescents, and young adults with intellectual and developmental disabilities and has shown
sound psychometric properties (20).

Parent-perception of the effects of weight on his/her child’s quality of life was assessed
using a caregiver-proxy version of the Impact of Weight on Quality of Life Kids (IWQOL-
Kids) questionnaire. The IWQOL-Kids is a validated 27-item self-report measure of weight-
related quality of life for youth ages 11-19. It yields four subscales (Physical Comfort, Body
Esteem, Social Life, and Family Relations) and a Total score, which have strong
psychometric properties, discriminate among weight status groups, and are responsive to
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weight change (21, 22). Scaled scores are standardized and range from 0 to 100, with higher
scores representing better weight-related QOL.

The Adaptive Behavior Assessment System-Second Edition (ABAS-I1) Parent Form (23) is
a widely-used caregiver-completed questionnaire to assesses adaptive behavior in individuals
aged 5-21 years. Caregivers rate their child’s ability to perform daily tasks correctly when
needed. It consists of nine subscales that form a Conceptual composite, a Social composite,
and a Practical composite. The Conceptual composite comprises Communication, Self-
direction, and Functional Academics subscales--assessing skills such as conversational turns,
the ability to work independently, and keeping lists or reminders. The Social composite
comprises the Leisure and Social subscales--assessing skills such as waiting turns and
listening to others. The Practical composite comprises the Self-Care, Home Living, Health/
Safety, and Community Use subscales- -assessing skills such as rules for community safety,
maintaining household duties, and finding public restrooms. The ABAS-I11 also yields a
Global composite of overall adaptive functioning, the Global Adaptive Composite (GAC).
The ABAS-II has demonstrated high internal consistency (7% range from 0.85-0.99) and
high test—retest reliability (»’s range from 0.80-0.90) (23).

Weight (kilograms) was measured by digital electronic scale (Scaletronix), calibrated daily,
and stature (centimeters) was measured on a wall-mounted stadiometer (Holtain) with the
participant in light clothing without shoes by trained research anthropometrists using
standard techniques. Age- and sex-specific Z-scores were generated based on CDC 2000
growth charts (24) for body mass index (BMI) so that DS and non-DS groups were
compared by the same reference. Obesity was defined as a BMI1=95! percentile for age and
Sex.

Statistical Analyses

Results

Continuous variables were summarized as mean and standard deviation (SD) or as median
and interquartile range (IQR) depending on the distribution, and were compared between
groups using the 2-sample ftest or Wilcoxon rank sum test, as appropriate. Categorical
variables were summarized as count and percentage and compared using the chi-squared test
or Fisher exact test, as appropriate. Linear regression was used to assess the effect of obesity
on the QOL scores, with the interaction between obesity and DS status included in the
model to assess whether obesity affects the scores differently between participants with DS
and non-DS. Logarithmic transformation on the outcome variables was performed to meet
the normality assumption of linear regression when necessary. Cronbach’s alpha was
calculated to estimate the internal consistency of the items in the PedsQL and adapted
caregiver-reported IWQOL-Kids. P value <0.05 was considered statistically significant.
Statistical analysis was performed with SAS 9.4.

Caregiver-reported QOL was collected from 150 caregivers of youth with DS aged 14.6+3.3
years and 59 caregivers of youth without DS aged 14.4+2.7 years. Demographic
characteristics and adaptive functioning for children and adolescents with and without DS
are presented in Table 1. As expected, weight, weight z-score, height, and height z-score
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were significantly lower in youth with DS compared with those without DS. As designed a
priori for the larger cross-sectional study examining cardiometabolic risk in youth with DS,
no significant difference in BMI was found between groups. Further, all measures of
adaptive functioning were significantly lower in youth with DS compared with youth
without DS. No differences between groups in parent-reported behavioral health concerns
were identified. Because of insufficient time during the visit in which the caregiver could
focus on completing the questionnaires, four caregivers of youth with DS and two caregivers
of children without DS completed the questionnaires at home and later returned them to the
research team. The youth of this subset of caregivers did not differ in age or race/ethnicity
distribution from the youth whose caregiver completed the questionnaires at the visit. Lastly,
we performed a sensitivity analysis of the primary outcomes, including youth diagnosed
with ASD in both the DS and non-DS group, as well as without ASD in the non-DS group,
which yielded similar results across analyses. Therefore, we excluded non-DS participants
whose caregiver reported a diagnosis of ASD in analyses to capture better a typically-
developing cohort for this study.

Cronbach’s alpha for caregiver-reported Total PedsQL scores was 0.88 in DS and 0.94 in the
non-DS group, which are similar to published findings (19, 20). Caregiver-reported Total
QOL, Physical Health, and Psychosocial Health summary scores were all significantly lower
in the DS group vs the non-DS group (p<0.001) (Figure). Social and School Functioning
(p<0.001) were also lower, but Emotional Functioning did not differ between DS and non-
DS groups (p=0.31). Although Physical Functioning (p=0.003) and Total scores (p=0.03)
differed between obese and non-obese typically-developing youth, no differences were
reported between obese and non-obese youth with DS, and no group by obesity interaction
effect was observed for the PedsQL (Table 2).

The parent-proxy IWQOL-Kids measure was found to be highly reliable. Cronbach’s alpha
was 0.82 and 0.88 for parents reporting on youth with DS and for parents reporting on youth
without DS, respectively. With regard to weight-specific QOL (IWQOL-Kids), caregivers of
youth with DS reported higher Body Esteem (p=0.02) and Social Life scores (p=0.03) than
caregivers of youth without DS. No differences between caregiver-reported IWQOL-Kids of
youth with or without DS were found for the Physical Comfort (p=0.18) or Family
Relationships domains (p=0.77), or for Total scores (p=0.27). Caregivers of youth with
obesity, regardless of DS status, reported significantly lower weight-specific QOL scores for
all domains than caregivers for non-obese youth, with the exception of Family Relationships
in the non-DS group (p=0.20) (Table 3). A group by obesity interaction effect was observed
for Body Esteem scores. The mean difference in Body Esteem scores between obese DS and
obese non-DS participants was 10.9 points higher than the mean difference between non-
obese counterparts (p=0.003); among obese participants, caregivers of youth with DS
reported higher Body Esteem scores for their children than caregivers of non-DS youth
(Table 3).

Discussion

Although several studies have examined QOL of the caregivers of children with DS (25, 26),
caregiver-reported perception of QOL in children with DS has been largely ignored (27).
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Furthermore, no studies have examined whether obesity, a common condition in youth with
DS, affects QOL to the same degree that it does in youth without DS (21, 22). In this study,
caregivers of youth with DS reported their children had lower total QOL and, with the
exception of the Emotional Functioning domain, lower domain-specific QOL. The extent to
which a parent’s perception of the QOL of his/her child with DS reflects the child’s
perception of QOL is not known, but these findings should alert healthcare providers and
other stakeholders regarding the need to address social and health-related issues that threaten
QOL.

These findings are consistent with the another study of caregiver-report of QOL in youth
with DS; van Gameren-Oosterom and colleagues reported lower QOL in 8-year old children
with DS compared with a randomly selected group of children of identical chronological age
and sex from the general population (27). Further, the findings of reduced QOL compared
with typically developing youth are also consistent with a study examining caregiver-
reported QOL in children, adolescents, and young adults with intellectual and developmental
disabilities associated with several disorders examined together, including ASD, DS, fetal
alcohol syndrome, and cerebral palsy (20). However, the finding of similar caregiver-
reported Emotional Functioning compared with typically-developing peers has not been
reported (20, 27).

The absence of differences in Emotional Functioning between youth with and without DS
reported by caregivers is noteworthy; increased incidence of depression (as high as 11%) is
reported in adults with DS (28), and depressive symptoms may increase as youth with DS
enter adolescence and young adulthood (29, 30). However, children with DS have been
reported to be at a lower risk for psychopathology compared with other children with
intellectual disabilities (ID), and families of children with DS report lower levels of stress
and a more positive outlook than families of children with other IDs (30). Emotional
functioning of youth with DS may be similar to peers without DS in childhood through
adolescence, as found in this study. Changes in emotional and behavioral functioning in
young adulthood may be more associated with life changes, such as transition to adulthood,
and the transition from education to adult care systems, and changes in family and
community supports. The findings of relatively similar emotional QOL reported by parents
need to be validated by a measurement of self-reported QOL in youth with ID.

Differences in findings could be attributed to differences in cognition and/or adaptive
functioning (27). Although our study did not collect cognitive data, scores from the ABAS-
I, including the GAC, self-direction, social, community use and self-care scales, were
significantly lower in youth with DS as compared with youth without DS (Table 1); these
results indicate that adaptive functioning may play a role in caregiver-perceived QOL in their
children. How a child perceives their QOL in these areas is also unclear. Although some
published measures of self-reported and proxy-reported QOL are available for those with ID,
none have demonstrated suitable reliability and validity for a broad spectrum of IDs (31, 32).

Previous studies have reported that youth with obesity have lower QOL compared with
youth without obesity, and QOL among obese youth is similar to QOL of youth with cancer
(17, 22). In the current study, obesity negatively influenced caregiver-reported general
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health-related QOL (PedsQL) for typically-developing youth in the domain of Physical
Functioning and Total HRQOL scores. Obesity had no impact on general HRQOL in the DS
group as reflected by the PedsQL.

Excess weight plays a role in caregiver-reported weight-related QOL in youth with and
without DS. Obese youth with DS had lower total weight-related QOL and across all
domains. Youth with obesity without DS also had lower total weight-related QOL and across
all domains, with the exception of Family Relationships. Body Esteem was the sole domain
with a significant difference in the effect of obesity between youth with DS and youth
without DS. Caregivers of non-obese youth with DS reported the highest ratings of Body
Esteem, whereas caregivers of obese youth without DS report the lowest Body Esteem.
These between group differences may be attributable to caregiver perception of youth self-
perception and self-concept awareness. Youth with DS hold very positive self-perceptions
across domains (33), though mental age may affect the ability of an individual with DS’s to
form a self-concept (34). Thus, providers may be more likely to persuade caregivers of
children with DS about the need to lose weight based on threats to health and effects on
physical and social functioning rather than on obesity’s negative effects on self-esteem.

Caregivers of youth with DS reported higher Body Esteem and Social Life weight-related
QOL than caregivers of youth without DS, indicating that in these domains, weight
considerations may play a smaller role in caregiver perceived QOL in youth with DS
compared with youth without DS. For all other weight-related domains, caregivers reported
that youth with obesity, regardless of DS diagnosis, have similarly reduced weight-related
Total QOL, Physical Comfort, and Family Relationships. Caregivers of youth both with and
without DS, when prompted to consider weight, perceive obesity as a negative impact on
QOL. Thus, provider discussions of weight concerns and weight management strategies with
caregivers of youth with DS and obesity might include focus on improving QOL as well as
physical health.

This study of a diverse cohort of children and adolescents with DS of varying ages and
abilities addresses the great need for increased research in reported outcomes of QOL of
youth with DS. This need is punctuated by the fact that DS is the most common genetic
cause of developmental disability, and that DS life-expectancy has increased so significantly.
Our study also examines weight concerns and the impact of obesity upon QOL in youth with
DS - an important contribution given the propensity for youth with DS to develop obesity.
Limitations of the study include relying on parent report of adaptive functioning as proxy for
cognitive testing. Although no differences were observed between groups in the number of
youth with caregiver-reported diagnoses of common behavioral health concerns, such as
attention deficit hyperactivity disorder (ADHD), depression, and anxiety, no formal
measures of emotional and behavioral concerns were administered, which could also affect
caregiver perception of QOL. In addition,, caregiver perception of QOL of his/her child with
DS may be subject to bias given the history of experiences between the individuals, the
emotional connection, and the existing relationship between a caregiver and offspring;
caregiver-reported QOL may not accurately reflect the perception of QOL of the individual
with DS. In this study, more youth with DS were diagnosed with ASD than in the non-DS
group, which accurately represents the increased prevalence of ASD in the DS population
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(35, 36). This study also used QOL measures neither developed nor validated for
populations with neurodevelopmental concerns. However, the PedsQL is 1 of the most
widely used QOL assessments, and has been administered in many populations, including
those with cerebral palsy, Duchenne muscular dystrophy, and fibromyalgia (37-39). This
study provides a robust foundation for future research of the validity of using caregiver-
reported generic QOL measures within a DS population. Further, although the caregiver-
reported IWQOL-Kids has not been used previously in youth with DS, psychometric
instrument validation is well-recognized as a multistep, continual process. Future research
using the IWQOL-Kids for populations with neurodevelopmental disorders at risk for
obesity such as DS is merited, as is research using self-report measures of QOL in
populations with ID.

Caregivers of young children with DS reported lower QOL, with the exception of Emotional
Functioning, in youth with DS compared with youth without DS. Importantly, obesity did
not magnify these differences. Although body esteem was maintained despite obesity in
youth with DS, most domains of QOL were compromised to the same degree among the
obese youth in both groups. Providers should consider addressing weight concerns in youth
with obesity even in the presence of DS, as obesity similarly affects most domains of QOL
in youth with and without DS. Moreover, how healthcare and social communities can help to
promote QOL for individuals with DS are important future considerations with implications
for not only youth with DS but youth with other IDs.
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Figure.
Boxplots of caregiver-reported quality of life scores derived from the PedsQL. Caregiver-

reported Physical Health, Social and School Functioning, Psychosocial Health summary, and
Total QOL scores were all lower in the DS group vs the non-DS group *(£ < .001).
Emotional Functioning did not differ between DS and non-DS groups.
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Characteristics, Mean (SD)

Down Syndrome (N=150)

Control (N=59)

p-value

Age, yr
Sex, female, N (%)
Race, N (%)
White
African American
Other
Ethnicity, N (%)
Non-Hispanic
Weight, kg
Weight z-score
Height, cm
Height z-score
BMI kg/m?

BMI z-score

14.6 (3.3)
84 (56)

114 (76)
29 (19)
7(5)

138 (92)
55.9 (19.6)
0.24 (1.3)
143.1 (11.2)
-2.2(1.1)
26.9 (7.8)
1.3(L.0)

BMI Percentile Category, N (%)

Obese

Overweight

Healthy Weight
Pubertal Status, N (%)

Tanner Stage 1

Tanner Stage 2

Tanner Stage 3

Tanner Stage 4

Tanner Stage 5
Caregiver Reporter, N (%)

Mother

Father

Other

63 (42)
31 (21)
56 (37)

22 (15)
11(7)
16 (11)
40 (27)
60 (40)

126 (84)
21 (14)
3(2)

Type of Primary Insurance, N (%)

Private
Public

Caregiver-Reported

109 (73)
40 (27)

Behavioral Health Concerns, N (%)

ADHD

Autism Spectrum Disorder
Depression/Bipolar
Anxiety

Other

Adaptive Functioning

21 (14)
16 (11)
2(1)
18 (12)
10 (7)
N=146

14.4(2.7)
36 (59)

41 (69)
18 (31)
0(0)

58 (98)
69.8 (23.9)
12 (L1)
160.0 (12.5)
0.21 (0.95)
26.8 (7.6)
1.3 (L.0)

25 (42)
14 (24)
20 (34)

6 (10)
6 (10)
8 (14)
8 (14)
31 (53)

52 (88)
4(7)
3(5)

36 (61)
22 (36)

9 (15)

2(3)
7(12)
2(3)
N=59

0.59
0.78
0.07

0.12

< 0.0001
<0.0001
< 0.0001
< 0.0001
0.96
0.89
0.85

0.20

0.19

0.16

1.0

1.0
1.0
.52

J Pedliatr. Author manuscript; available in PMC 2018 October 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Xanthopoulos et al.

Characteristics, Mean (SD) Down Syndrome (N=150)  Control (N=59)  p-value
General Adaptive Composite 60.1 (14.8) 104.4 (12.5) < 0.0001
Conceptual Classification 1.4(0.8) 4.4(1.1) < 0.0001
Communication 44(3.1) 11.5(1.9) < 0.0001
Functional Academics 2.6(1.8) 10.5(2.8) < 0.0001
Self-Direction 2.8(2.7) 10.4 (3.3) < 0.0001
Social Classification 2.3(13) 45(1.1) < 0.0001
Social 5.4 (3.7) 10.2 (2.9) <0.0001
Leisure 55 (3.1) 11.6 (2.4) <0.0001
Practical Classification 1.4(0.8) 42(1.0) <0.0001
Community Use 2.9(2.5) 10.9 (2.9) < 0.0001
Home/School Living 33(3.3) 8.8 (3.9) < 0.0001
Self-Care 2.8(2.7) 10.1 (2.4) < 0.0001
Health and Safety 35(2.7) 11.0(1.9) < 0.0001
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