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Abstract

Objective—To examine associations between three weight indices (weight status, perceived
weight, weight status perception accuracy) and HRQOL.

Methods—Data are for girls in the 2009 Health Behaviors in School-Age Children survey, a
nationally representative sample of students in grades 5-10 during the 2009/10 school-year
(n=5,018). Controlling for sociodemographics, multivariate linear regressions examined
associations between self-reported weight status (Underweight/Normal/Overweight/Obese),
perceived weight (how children categorize their weight), weight status perception accuracy
(Underestimate/Accurate perception/Overestimate) and dimensions of HRQOL including
physical, emotional, social, and school functioning.

Results—While obesity was only associated with poor physical and emotional HRQOL,
perceptions of being overweight were associated with worse physical, emotional, school and
social HRQOL. Further, girls who overestimated their weight reported poorer HRQOL than those
with accurate weight perceptions. Associations of perceptions of being overweight and weight
status overestimation with poor HRQOL despite, in most instances, the absence of associations
between weight status and HRQOL, suggest that weight status perceptions may not merely be a
mediator of a weight status-HRQOL association, but a significant independent correlate of poor
HRQOL.

Conclusion—These findings raise the issue of whether there is a need to prioritize intervention
efforts to promote better HRQOL by re-defining the population of girls most at risk. Parents,
teachers and clinicians should be aware that, rather that overweight status, perceptions of being
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overweight (accurately or not) are associated with a poor HRQOL among girls. Future research
should examine the potential negative effect of using specific body image terminologies on
adolescents' psychological health.
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Weight status; Weight perceptions; Health-related quality of life; Girls

Introduction

Adolescent obesity has increased over the past two decades, with approximately one-third of
United States (US) adolescents classified as overweight or obese.12 The clinical, behavioral,
and psychosocial consequences of obesity are well documented and include cardiovascular
risk, chronic diseases, problem behavior, discrimination,3 peer victimization,* teasing®® and
social isolation.” These outcomes have generally been examined separately, with studies
focusing on physical, psychological, social or behavioral outcomes.®

Heath-Related Quality of Life (HRQOL) has been proposed as a comprehensive assessment
of the impact that health status has on physical, mental, and social functioning.® Overweight/
obese adolescents, particularly girls, experience a lower HRQOL than adolescents who are
normal-weight.811 In fact, youth who are the most severely obese experience a quality of
life similar to that of youth with a chronic condition, such as cancer.11:12

Although the association of overweight/obesity with poor HRQOL has been repeatedly
documented in clinical samples of youth who are severely obese,13-16 evidence for an
association in population-based samples remains inconclusive. In fact, research examining
the association between obesity and HRQOL is scarce. Out of 22 studies included in a
review by Tsiros,17 only six examined HRQOL among a population-based, non-clinical
sample of youth.8:918-21 Findings were inconsistent, especially with respect to the
psychosocial dimensions of HRQOL, with only one study pointing to an association of
overweight/obesity with mental healthl® (however, in this study HRQOL was reported by
the parents, not the adolescents), and one study showing an association between overweight/
obesity and social functioning.®

A possible hypothesis for the inconsistent association of overweight/obesity with HRQOL
may be that perceived weight and weight status perception accuracy are more appropriate
predictors of HRQOL. Prior research among Dutch adolescents suggests that body weight
perception, rather than self-reported or measured weight status, is more strongly associated
with adolescent well-being.22 Given the increased stigmatization of overweight/obesity in
the last few decades, perceptions of being overweight may be related to more psychological
distress than perceptions of being about the right weight. Thus, the purpose of this study is
to examine associations between weight status, perceived weight, and weight status
perception accuracy, with HRQOL among a national sample of US girls.
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Sample & Procedures

Measures

The U.S. Health Behavior in School-Aged Children (HBSC) survey is conducted every 4
years on a nationally representative, school-based sample. The survey is part of a
collaboration with more than 40 countries coordinated by the World Health Organization.
More information on methods and procedures can be found at www.hbsc.org.23 A three-
stage stratified clustered sampling, with classes as the sampling units, was used to select a
nationally representative sample of students in Grades 5-10 during the 2009/2010 school
year. African-American and Hispanic students were oversampled to provide better
population estimates for these minorities. Trained research assistants administered self-
report questionnaires within classrooms; respondents' anonymity was ensured throughout
the data collection process. The Institutional Review Board at the Eunice Kennedy Shriver
National Institute of Child Health and Human Development approved the 2009/2010 survey.

Of the girls who completed the questionnaire (N=6,136), 16.35% did not report their height
and/or weight and 1.2% did not report their weight perception. These respondents were
excluded from analyses; the final sample included 5,018 girls.

Weight status—BMI was computed from girls' self-reported height and weight, which
provide adequate estimates for actual height and weight in population-based epidemiological
studies.2425> BMI-for-age percentiles were derived using the CDC 2000 growth chart.26
Weight status based on BMI-for-age percentiles were as follows: underweight if BMI was
less than the 5t percentile, normal weight if BMI was between the 5 and the 85t
percentile; overweight if BMI was between the 85! and the 95t percentile; and obese if
BMI was equal to or greater than the 95t percentile.

Perceived weight—Girls were asked “do you think your body is...?” Response options
included 1) much too thin, 2) a bit too thin, 3) about the right size, 4) a bit too fat, and 5)
much too fat. Response options 1 and 5 were combined with 2 and 4 respectively to yield
“too thin” and “too fat” categories, because very few students reported extreme options
(5%).

Weight status per ception accuracy was computed by comparing weight status and
perceived weight. Girls were classified as accurate weight perceivers if their perception of
their weight status corresponded to their weight status (e.g., perceived weight status about
the right size and normal weight status). They were considered to have underestimated their
weight if their perceived weight was lower than their weight status (e.g., perceived weight
status about the right size and overweight), and overestimated their weight if their perceived
weight was greater than their weight status (e.g., perceived weight “too fat” and normal
weight status).

HRQOL—We measured four dimensions of HRQOL including physical (self-reported
health), emotional (psychosomatic symptoms, global well-being and life satisfaction), social
(social engagement; parental support, and family relationships) and school (classmate
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support; school engagement; academic achievement; and school demands) functioning
(Table 1). All measures have been proven valid and reliable in other epidemiological studies
or in previous HBSC surveys.2’-29 For all measures, higher values indicate better HRQOL.

Sociodemogr aphic characteristics included grade, race/ethnicity (White/Black/Hispanic/
Other), and Family Affluence Scale, an indicator of girls' socioeconomic status that was
constructed from questions about family wealth and categorized into tertiles. A review?3
indicated that the scale has good content and external validity.

All analyses were conducted using Stata 11 to adjust for the cluster-based sampling design
of HBSC. Weights were applied to provide nationally representative estimates. Complete
case analyses were conducted because missing values for all variables were less than 5%.
Descriptive statistics were computed for all variables. Bivariate statistics examined the
association of weight indices with measures of HRQOL. Logistic and linear regression
models were then fitted to obtain adjusted estimates of these associations. To account for
multiple testing, we applied a Bonferroni adjustment and considered results significant at
p<.01. For each measure of HRQOL, three models were fitted, all controlling for socio-
demographics: Model 1 examined the association between weight status and the HRQOL
outcome; Model 2 examined the association between perceived weight and HRQOL,
adjusting for weight status. Finally, model 3 examined the association of weight perception
accuracy and HRQOL. For models that exhibited a potential mediating effect of body
image, a Sobel test was computed to confirm mediation.

Sample characteristics

Approximately half of the sample were non-Hispanic Whites and of medium family
affluence. Respondents were almost equally distributed across grades. Most girls were of
normal weight, 14.86% were overweight and 11.82% obese, based on self-reports. Sixty
percent of respondents perceived their weight to be “about right,” close to a third perceived
themselves as “too fat” and less than 10% as “too thin.” Most respondents had accurate
perceptions of their weight status, but about 17% each underestimated or overestimated their
weight status. Significant differences in weight status, perceived weight and weight
perception accuracy were noted by race/ethnicity, grade and family affluence (Table 2).
Obesity was more prevalent among Black and Hispanic girls compared to Whites; among
younger girls (grades 5 & 6) compared to older ones; and among girls of low affluence.

Sixty percent of respondents perceived their weight to be “about right,” close to a third
perceived themselves as “too fat” and less than 10% as “too thin.” These perceptions also
differed by race/ethnicity and grade: More Black and Hispanic girls, and older girls (grades
8-10) perceived themselves as “too thin” compared to White and younger girls.

Most respondents had accurate perceptions of their weight status, but about 17% each
underestimated or overestimated their weight status, with significant differences by socio-
demographics: Black and Hispanic girls were twice as likely to underestimate their weight
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status as White girls; young girls and those of low family affluence were also more likely to
underestimate their weight status.

Bivariate associations of weight indices with HRQOL

Overall, respondents generally reported good HRQOL on most measures (Table 3): Almost
eight out of ten respondents perceived their health as good, reported being engaged in school
and reported high academic achievement. More than half of respondents did not feel very
pressured by schoolwork. Respondents also reported few psychosomatic symptoms and high
classmate support, life satisfaction, social engagement, ease of communication with parents
and satisfaction with family relationships.

Weight status indices were significantly associated with measures of HRQOL (Table 3).
Girls who were overweight or obese, those who perceived themselves as “too fat,” and those
who overestimated their weight status reported lower HRQOL on most measures (non-
significant associations include those of weight status with school engagement, academic
achievement, and school demands; and those of weight status perception accuracy with
academic achievement, classmate support and social engagement).

Multivariate associations of weight indices with physical and emotional functioning

In adjusted regressions (Table 4), obesity was associated with more psychosomatic
symptoms and with worse global well-being and life satisfaction than normal-weight (Model
1). Furthermore, respondents who were overweight and those who were obese were 54%
and 77% less likely to self-report their health as good. When perceived weight was added to
the models, the associations of obesity with physical and emotional indicators (except self-
perceived health) became non-significant (Model 2). In these models, perceptions of being
“too fat,” and “too thin,” were associated with worse HRQOL. Finally, overestimation of
weight status was associated with worse physical and emotional functioning for all
indicators (Model 3).

Multivariate associations of weight indices with school and social functioning

In adjusted regressions (Table 5), obesity was not associated with most indicators of school
and social functioning; it was only inversely associated with classmate support (Model 1).
However, perceptions of being “too fat,” were associated with worse school and social
functioning for all indicators, except academic achievement, after controlling for weight
status (Model 2). Perceptions of being “too thin” were associated with worse classmate
support, and less satisfaction with family relationships. In these models, obesity was no
longer negatively associated with classmate support. Finally, weight overestimation was
associated with poorer social functioning, namely worse parental communication and less
satisfaction with family relationships (Model 3).

Mediation analysis

Sobel tests were conducted to confirm mediation in six models where the independent
variable (weight status) was associated with the outcome (measures of HRQOL). Models
included the association of overweight and obesity with self-perceived health, and the
association of obesity with psychosomatic symptoms, global well-being, life satisfaction,
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and classmate support (Tables 4 & 5). Significant Sobel tests indicated that body image
mediated these relationships: the association of overweight with self-perceived health (Sobel
test: -8.28; S.E: 0.17; p<0.001); and that of obesity with self-perceived health (Sobel test:
-9.80; S.E: 0.24; p<0.001), psychosomatic symptoms (Sobel test: -8.16; S.E: 0.08; p<0.001),
global well-being (Sobel test: -9.18; S.E: 1.20; p<0.001), life satisfaction (Sobel test: -7.09;
S.E: 0.22; p<0.001), and classmate support (Sobel test: -4.42; S.E: 0.08; p<0.001).

Discussion

Overweight and obesity have consistently been associated with poor HRQOL among clinical
samples of youth, but the evidence of an association in population-based samples has been
less conclusive. This study hypothesized that, rather than weight status, perceptions of
overweight might be more strongly associated with poor HRQOL. Our findings among a
diverse, nationally representative sample of US girls confirm this hypothesis. Perceived
weight status emerged as a stronger correlate of poor HRQOL than self-reported weight
status when both variables were included in the same models. Perceptions of being too fat
were associated with worse physical, emotional, school (except academic achievement) and
social functioning. Furthermore, previously significant associations of obesity with physical
and emotional indicators became non-significant in the presence of perceived weight status.
Similarly, overestimation of weight status was associated with worse physical, emotional
and social functioning.

Although, to our knowledge, no previous studies have examined the differential association
of weight status, perceived weight status, and weight status perception accuracy with
HRQOL among US adolescent girls, only one study has suggested that perceptions of being
too fat and weight status overestimation may be linked to poor HRQOL among German
adolescents.30 These findings add to a growing body of literature showing that adverse
psychosocial adjustment may be related to weight status perceptions rather than weight
status.31:32 For example, among a national sample of US girls, sexual risk behaviors,
including early sexual debut and lower likelihood of condom use, were associated with
perceptions of overweight rather than with overweight status.33 In a cross-sectional analysis
of early adolescents, weight status overestimation was also associated with alcohol, tobacco
and drug use, binge drinking, depressive symptoms, and physical fighting.32

In our analyses, associations of perceptions of being too fat and weight status overestimation
with poor HRQOL despite, in most instances, the absence of associations between weight
status and HRQOL, suggest that weight status perceptions may not merely be a mediator of
a weight status-HRQOL association, but a significant independent correlate of poor
HRQOL. These findings raise the issue of whether there is a need to prioritize intervention
efforts to promote better HRQOL by re-defining the population of girls most at risk, and
therefore screening at-risk girls not just by weight status, but also by weight status
perceptions. Given that a third of US adolescent girls perceive themselves as overweight,
and that almost two out of ten girls overestimate their weight status, the potential social and
economic toll of addressing poor HRQOL could be significant.
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The association of perceptions of overweight, rather than actual overweight, with poor
HRQOL may point to the increasingly pervasive effect of social norms related to weight-
based stigma. Deviations from ideal body size, such as overweight/obesity, are likely to
trigger discrimination and weight bias from peers. Studies have shown that girls who are
overweight/obese are more subject to weight discrimination than overweight/obese boys. It
has been reported34 that the rates of weight discrimination in American society are close to
or sometimes higher than the reported rates of racial discrimination, particularly among
women. Women who are obese are at an especially increased risk of weight discrimination,
with three times the risk of being discriminated against compared to male peers of similar
weight.3# Gender differences in discrimination against obese individuals are similarly
observed among young people, with girls more likely than boys to discriminate against
obese peers.3® Given the extent of negative stereotypes and discrimination associated with
obesity, girls who perceive themselves (accurately or not) as overweight may internalize
weight-based stigma, leading to poor HRQOL.

Two other findings from this study are noteworthy. First, in the initial models that only
included weight status, obesity was associated with worse physical and emotional
functioning while overweight was only associated with poor physical functioning. None of
the measures of weight status were associated with poor school or social functioning. These
results confirm those from previous studies36-38 showing that obesity was associated with
more negative outcomes than overweight, suggesting that the greater the deviations from
appearance ideals, the greater their effect on adolescents' well-being. The lack of an
association between weight status and school/social functioning in these initial models may
reflect the unique characteristics of our community-based sample. Although previous studies
have documented associations of overweight/obesity with difficulties in physical,®-11.13.14.39
psychological 111340 emotional, 1141 social®111441 and school functioningll, these
associations were mostly observed among clinical samples of obese youth, which may suffer
from selection bias.1” In fact, in community-based, rather than treatment-seeking, samples
of youth, previous studies found no associations between overweight, obesity and
psychosocial measures.3? A possible reason for this observation may be that clinical samples
of obese youth represent the most severe cases of obesity, which are associated with worse
psychosocial adaptation than overweight. Given that obesity discrimination increases with
BMI and is highest for the most severe cases, non-acceptance of girls who are overweight/
obese which leads to impaired school/social functioning may only be apparent in clinical
samples of adolescent girls who are obese. This finding stands in contrast to the association
of weight perceptions with poorer functioning on all HRQOL dimensions, thereby
demonstrating the pervasive effect of perceptions on adolescent well-being.

Second, interestingly, girls' perceptions of being too thin were associated with poor
emotional functioning and one indicator each of school (poor classmate support) and social
(poor satisfaction with family relationships) functioning. Weight status underestimation,
however, was not associated with poor HRQOL. While the adverse physical/medical
consequences of obesity are well-established, the benefits of achieving accurate perceptions
of weight status for overweight/obese girls for HRQOL or for prompting engagement in
weight-reducing behavior are less definitive.30
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These findings should be interpreted in light of the limitations and strengths of this study.
One important limitation lies in the cross-sectional nature of the data that makes it difficult
to test for the temporal sequence of these events. In this study, we hypothesized that
overweight/obesity, perceptions of overweight and weight status overestimation among
adolescent girls lead to a lower HRQOL. Although these assumptions are justified, we
cannot completely rule out different causal directions. It is possible that girls who have a
poor HRQOL may develop inaccurate weight status perceptions, and/or engage in unhealthy
eating practices that could ultimately lead to weight gain. Both pathways have supporting
theoretical evidence; longitudinal studies are therefore needed to test these relationships.
Another limitation is the study's reliance on subjective measures of height and weight to
compute BMI. Although these measures are adequate estimates of actual height and
weight,24 objective measurements would provide a stronger argument for these
relationships. However, despite a potential bias for girls to under-report weight, the effect of
their perceptions of their weight status was still quite robust.

It is also important to mention any potential negative consequences to participants when
asked if they perceive themselves as “fat”. Studies examining the impact of research on
participants usually focused on more extreme weight-related behaviors, such as eating
disorders#2 or risky weight control, 43 and older adolescents. Only one article was identified
that examined the impact of body image research, albeit on undergraduate women.*2 Three
different measures of body image were included, including subjective body perception
(asking women to subjectively rate their body, from much too thin to much too fat). Results
indicated that while body image and eating disorder research were not distressing for the
vast majority of participants, some exceptions occurred. Women who stated that they were a
bit too fat and those who stated that they were much too fat experienced significantly more
negative reactions that women who stated they were about the right size. Several alternative
methods exist for inquiring about body image, including asking adolescents their
perceptions of their weight, as to whether they believe they weigh too little, just the right
amount, a little too much, or a lot too much. Older children and adolescents may also be
asked what they think is a healthy weight range for their body. While these methods should
be considered in studies on body image, more research is also needed on the costs and
benefits of research questions on the participants 44 and particularly to determine the risk of
using specific terminologies (e.g., “too fat”) on adolescents' psychological health and well-
being.

Despite these limitations, this study has several strengths. First, these analyses were based
on a representative sample of US adolescent girls with varying weight status, which enabled
the examination of the association of weight indices with HRQOL across different sub-
groups, rather than only focusing on clinical samples with the most extreme cases of obesity.
Other notable strengths include the use of a multidimensional index and validated measures
of HRQOL, the investigation of relationships that have been tested infrequently, and the
comparison of the differential effect of several weight indices including weight status,
perceived weight status, and weight status perception accuracy on HRQOL.
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Conclusion

These findings have implications for public health and clinical practice. Current research
and screening practices have been concerned about HRQOL mostly among clinical samples
of girls seeking treatment for obesity or an associated condition. Our findings suggest that,
rather than weight status, perceived weight status and weight status misperceptions —
especially of being too overweight or obese — are associated with poor HRQOL among the
general population of adolescent girls. Our findings therefore suggest the importance of also
assessing poor HRQOL among girls who perceive themselves as too overweight or obese, or
who overestimate their weight status.

Future research should investigate mechanisms that could further our understanding of the
differential association of weight indices with poor HRQOL. For example, how do the
relationships between perceived weight status, weight status perception accuracy and
HRQOL develop over time? Which develops first, poor HRQOL or perceptions of being too
overweight or obese and weight status overestimation? Given that perceptions of being too
overweight or obese and weight overestimation are increasingly widespread among girls,
key indicators of the HRQOL of this population are essential to provide a generalized
assessment of its well-being and ultimately guide preventive services. Clinicians should also
sensitively evaluate adolescents' perceptions of their weight status, by asking them, for
example, whether they weigh too little, just the right amount, a little too much, or a lot too
much, or asking them what they believe is a healthy weight range for them.
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Table 1
Items of the Health-Related Quality of Lifeindex
Domain Subdomain Item Categorization
Physical Self-perceived health Would you say your health is...? (Please mark one circle) Dichotomized:
(Ravens-Sieberer 2009) (“Excellent’ to ‘Poor’; 1 —-4) 1.Good (excellent/good)
0.Poor (fair/poor)
Emotional  Psychosomatic symptoms In the last 6 months: how often have you had the Continuous:
(Ravens-Sieberer 2009) following...? (Please mark one circle for each line) (‘About Mean of 8 items
every day’ to ‘Rarely or never’; 1—b5) Range: 1; 5
a=.81
a.  Headache
b.  Stomach-ache
c Back ache
d.  Feeling low
e Irritability or bad temper
f. Feeling nervous
g.  Difficulties in getting to sleep
Feeling dizzy
Global well-being Thinking about last week...(‘Never’ to ‘Always’; 1 - 5) Continuous:
(Ravens-Sieberer 2010) i Items were summed; Rasch
a.  Have you felt fit and well? person parameters (PP) were
assigned to each possible sum
b. Have you felt full of energy? score; PPs were transformed into
c.  Have you felt sad? values with a mean of 50 and a
standard deviation (SD) of 10
d.  Have you felt lonely? Range: -3.540 ; 125.376
a=.82
e.  Have you had enough time for yourself?
f. Have you been able to do the things that you want
to do in your free time?
g.  Have your parent(s) treated you fairly?
Have you had fun with your friends?
i. Have you got on well at school?
j. Have you been able to pay attention?
Life satisfaction (Ravens- Here is a picture of a ladder. The top of the ladder ‘10 is the Continuous:
Sieberer 2009) best possible life for you and the bottom “0” is the worst Range: 0-10
possible life for you. In general, where on the ladder do you
feel you stand at the moment? (Mark the circle next to the
number that best describes where you stand)[0 — 10]
School Classmate support Here are some statements about the students in your class(es). ~ Continuous:

School engagement

Please show how much you agree or disagree with each one.
(Please mark one circle for each line)(‘Strongly disagree’ to
‘Strongly agree’; 1 - 5)

a.  The students in my class(es) enjoy being together

b.  Most of the students in my class(es) are kind and
helpful

c.  Other students accept me as | am

How do you feel about school at present? (‘I like it a lot” to ‘I
don't like it at all’; 1- 4)

J Dev Behav Pediatr. Author manuscript; available in PMC 2016 June 01.

Reverse coded
Mean of 3 items
Range: -2.54; 1.22

Dichotomized:

1.Like it (like it a lot/a bit)
0.Don't like it (not very much/not
at all)
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Domain Subdomain Item Categorization
Academic achievement In your opinion, what does your class teacher(s) think about Dichotomized:
your school performance compared to your classmates?(‘Very 1. Good (very good/good)
good’ to ‘Below average’; 1 — 4) 0.Average (average/below
average)
School efforts/demands How pressured do you feel by the schoolwork you have to Dichotomized:
do? (‘Not atall’ to “alot’; 1 - 4) 1. None (not at all/a little)
0. Some (some/a lot)
Social Social engagement a.  Number of male friends (0, 1, 2, 3_) Continuous:

(Aubrey 2007, Caccavale
2012)

Satisfaction with family
relationships

Parental communication

Number of female friends (0, 1, 2, 3_)

c.  Number of days/week after school with friends (0
-5)

d.  Number of evenings/week with friends (0 -7)

e.  Number of days/week talk on phone, text
message, oremail friends (0, 1-2, 3-4, 5-6, 7)

f. How easy is it for you to talk with your best
friend?(“Very easy’ to ‘very difficult’, 1-4)

g. Howeasy is it for you to talk with same sex
friends? (“Very easy’ to ‘very difficult’, 1-4)

h.  How easy is it for you to talk with opposite sex
friends? (“Very easy’ to ‘very difficult’, 1-4)

In general, how satisfied are you with the relationships in
your family? (Mark one circle next to the number that best
describes your feelings) (‘“We have very bad relationships’ to
‘We have very good relationships’; 0 —10)

How easy is it for you to talk to the following persons about
things that really bother you? Please mark one circle for each
line) (“Very easy’ to ‘Don't have or see this person’ ; 1 -5)

Items were z-transformed;

standardized (mean = 0; standard

deviation = 1) and averaged
Range: -2.27; 1.41
a=.70

Continuous:
Range: 0; 10

Continuous:
Reverse coded
Mean of items
Range: 0; 5

Note: All items were recoded such as higher values indicate better HRQOL.

J Dev Behav Pediatr. Author manuscript; available in PMC 2016 June 01.



Page 14

Farhat et al.

700">d
XXX
S
70>d o
«,*m
‘g0 >d 9
o
N
. . . O
8787 v9 LT 20T LCEOT v8.T /8T €T'9T 09'GT IT0Z  xxn?C0C €e'aT z9°€T €8T 1641 slewnsalRAD =
9621 85'LT 91’12 65'GT 80T T 1817 602 61°22 £9°9T vL1e £6'92 gLt rAWAS sjewnsasspun =
95'89 6.9 28'€9 60'89 60'89 IT'19 0099 9v'€9 59'S £T'€9 £6'29 Sv'65 8'89 1559 ooy 8
Aoe inoge uondao Jed M
snies WoPM
s
1682 6€'62 ULYE  wanVTE 198 vEve 8L'92 185 16T «886C TeTe 20Te 2roe 650€ BjoOL 3
c
€2'8 9e'6 0v°0T v1T'8 ¥9'9 vZ'L vZoT sTeT 06'2T 81T 15°0T VLTI 181 ST'6 ugoor
0829 52’19 8875 £r'LS 2’8 Zr'8s 8629 029 61'59 €85 62°LG vZ'LS 1229 ST'09 6L Inogy m
snes JyBem poAd od M
eS8 96'0T ETLT  xxn?BTT 90'ZT 168'6 6EE6 €Ll 96'GT  xxxCCL SE'GT 6L°LT €6 81T o900 S
D
11T 8T .81 08'ST 9T'sT 16'ST A 19T 50T 1971 8.1 2902 60°€T 98'YT wblemisn0 -
©
Lyl 9'89 165 ZroL 82°TL 9TL Z8°0L 2919 0485 €0'2L 8€°29 295 05°2L €0'89 lWION 5
¥50' S19' 888 6€8'T 805'T 1092 vLE'S 9v5'6 891 6159 8y LYE'S 60'G 62’ Wbiemispun - 3
snyes ybem
%89ET=U % /822=U %EZET=U % T188=U 0 026=U % ./6=U % /J6=U % TL/=U %Z6p=U %98G=U %ZIZI=U %O0v6=U %25c=U % 8T0G=U
ubIH wnipa Mo ot 6 8 L 9 S BUIO  OlRGSIH  pelg UM
souen|ye Ajiure ape.o Apyppoey S|19 el L
‘sonsiieaeIey) J1ydesbowsg-0100S Aq saoipu| ybiap Jo uonngrisig
Z9l|qel

Author Manuscript Author Manuscript

Author Manuscript

Author Manuscript



Page 15

Farhat et al.

100>d
XN
‘70'>d
¥
‘g0 >d
"
N Nns N (0T ‘0 :0buey) sdiysuone|al
xx¥ KX *¥ ! ] 4 H
((49/A9) w1)sL'L o)LL (609502 (9r)oys  (L0)wEL S1)SSL (zm)epL (807292 (sT)ez8 (L0292 AJIULey YN UORIRJSITES
(50705 (02 (50 (5 10 cefuevy)
X \907)05° (So)voe (€0)29€  xex€0UVE  (10)85E  (€0)0LE  xx\SOIVSE (vo)zse (e0)z9e (80)¥8°E (e0)19E UOIIEDIUNLIWIOD [EJuBIed
20720 (€0)20 (Tr'1:2C
(207200 (€0)80°0 (109800 +xx€00200 (400200  (20)0T0  #xx€0)200" (20800 (107600 (¥0)20°0- (100200 :eBuey) Juswabebua [e1903
(€0)020- (60)8T'0- (zzTivse-
(¥0)90°0- (¥0)€0°0- (E0IW00-  +xx'€000C0  (0)60°0-  (€0)S00  wwx\50J8T0 (vo)etT0- (e0)10°0- (2010 (20) v0'0-  :8Buey) Hoddns spewsse|d
- N . (01-0
XN XN XN - ! ! !
(01)90°2 (01)6¢°L (907)85°2 (80289  (ge1)90L  (90)z82L avers (o) 2z (90) €5°2 (L1) 882 (s0)9v'L :aBuey) uonoeysies aj1
Az e Neae oo (92€°52T ‘0vS°e-
E Y FHH NN . oy-
(v9) 00'8Y (85)05tY (1e)oL'Ly @S9y (19081Tr  (vE) 956y ST  (19)96'sp (59’2 (coT)or1s  (0£)6T'y  :ebuey) Buieg-|jem eqolo
0)8s (€0)es (059" (G '1 :abuey)
won 70)BGE (vo)eLe (20728 «xxC0SE  (10)108  (20)26°E 70759 (voeLe (z0)08€ (L0)16°E (co)LLe swordwAs 17ewosoyaAsd
(3s) sues N
£E6'1S 1009 /S »x00°€S 9g°€S 1665 1595 85'T9 6,55 109 16'95 SpUBLIaP/SHOY3 [00YIS 558
86'69 9z'el 9yl w0689 8e'69 £7'9L 6889 18 g€l 65S. 8v'el 1UBLUBABIYIE DILLISPEIYS
»0E€L 218 25'8L wxxl6TL 9508 1608 18'9. 1191 61'8. S8'v8 118L 1uswiaBeBus [00yoS
s OC TL 5e'Z8 N w79 LS 2928 8€'98 xSV TS 1929 8928 eS8 1211 yeay poob panizosad-j|ss
sieod parybim
evg=u 906=U 69ze=U 6eGT=U g6v=u 9662=U £65=U Z6L=u JGee=U 9/z=u 8T0G=U
9lewse-BAQ  djewse-Bpun 8 InddyY TejooL uiyrool B INOqy 990 wbeM-JoAOQ  yBPM [EWION  YBeM-JopUN
8417 Jo Auend parepy
Aoe 1nooy uondso od snieis Iybem snyeis BB paARd lBd sniels ybem S|d19 [eloL -Y}[eaH josainsea

Author Manuscript

*(sua24ad paybiam 1o sueaw) sadipu] ybisapn Ag a4 Jo Aupend) parelay-ylesH sluapuodsay

€9|gelL

Author Manuscript

Author Manuscript

Author Manuscript

J Dev Behav Pediatr. Author manuscript; available in PMC 2016 June 01.



Page 16

Farhat et al.

‘01184 SPPO ‘YO [BAIBIUI BOUBPIUOD ‘D “1UBIDIYB0D UoIssaiBal ‘g 10 >d 18 JurdnubIs aie pjog Ul s)nsay

"a0uan|ge Ajiwey pue apelb ‘Anoluyis/adel 1oy [013U0D S|apolA “(Aoeinade uondsalad ybiapn) uondsalad a1einddy ((1ybram paniadiad) Wb Inogy :(sniels ybiapn) WB1am fewon :ase sdnolb jouo)

T00°0> (TT°) 95°0-
¥80" (0T°) 8T°0-

6€5 (2T 80°0
958" !(T1°) 200
08€ (6T7) 9T°0

T00°0> (TT") 88°0-
T000> ‘(ET°) £2°0-

900" {(TT°) T€0-
950" '(¢1) 22°0-
869" :(6T°) L0'0

T000> ‘(S7) eve-
€68":(99) 2T°0-

1vZ (897 61°0
755" (297 070
LT 4(867) ¥E'T

T00°0> ‘(0S°) 66'9-
T000> ‘(927 9Z°€-

T00°0> ‘(857 T9°€-
770" (697 OF'T-
€0z (967 €2°T

T00°0> ‘(¥0°) G20~
11€ ‘(075070

098" (507 100
€ze '(¥0") ¥0°0
67, (L0 200

T000> ‘(#0°) 920~
T000> :(207) 92°0-

100" (507910~
9eT" '(¥0") 90°0-
9/6":(20) T0°0

(98°0 '¥5°0) 89°0
(06'T'60°T) 7' T

(950 ‘T€0) T70
(06°0 'S5°0) 02°0
(8T'T'SY'0) €20

(#€°0 '€2°0)82°0
(96'0:€5°0) 2L°0

(T€'0 'LT0) €20
(850 :2£0) 9¥°0
(92°T '6%°0) 280

QJewsalanQ

alewnsalspun

Ade 1node uo11ded Jed snyess b

€ 13aon
95900
WbIsMIanO
Bramuspun
snyess 1y M
184 001
uiyl 001
snyess 1yBeM pand Jad
Z 13aon
3s300
wbismIsnQ
wBremispun
sniess 1ybeM
T 13AONW

anfend (3s) 9
uonoeSIzes 841

anfend (3s) 9
Bueg-1pm reqo|o

anfeAd {(3s) 4
swioydwiAs o17ewosoyofsq

(10 %s6) 4O

(P009) yieay paned Bd-ps

Author Manuscript

Author Manuscript

v alqel

Author Manuscript

Buluoipund feuoniows 7 [eoSAUd Yimsa0Ipu | IYBB M JO UOIFRI0SSY

Author Manuscript

J Dev Behav Pediatr. Author manuscript; available in PMC 2016 June 01.



Page 17

Farhat et al.

"017e1 SPPO ‘YO ‘[eAJ8lUI B2USPIHUOD ‘| JUBIJIYYS0I uolssaifal ‘g "1 >d e Juedniubls ale pjog ul S}Nsay
"aouan|ye Ajiwey pue apelb ‘A3d1uyis/ade. 1oy [043U09 S|apoA ‘(Aoeandoe uondaalad ybiapn) uondaalad a1einddy (yblam panisdlad) 1ybu Inoqy ‘(sniels ybiapn) ybiam fewlon :ate sdnoib jouod

100°0> *(0T°) 09°0-
118 '(2T) €0°0-

2€0" (1) €€°0
780" (1T 02°0
gov" ‘(8T7) €T0

T000> ‘(60°) 28°0-
T0O" ‘(9T°) €5°0-

ovL '(¥T7) S0°0-
20L :(TT) v0°0-
685 (877 0T'0

100" ‘(v0) ¥T0-
025" :(507) €00

€21 (507 £0°0
821 (507 ¥0°0
L0y *(807) L0°0

T000> (¥0°) ¥'2°0-
950 :(90") €T°0-

68¢" :(50") ¥0°0-
7y {(S0°) €0°0-
907" :(807) 90°0

eeT '(€07) S0°0-
€TT (€0 00

128" '(¥07) €0°0-
16T (€07 €0°0
182" ‘(¥0°) S0°0-

T00'0> :(€0°) OT'0-
G.T (€07) ¥0°0-

970" :(€0°) 80°0-
026" :(20") T0°0
962" :(¥0") ¥0°0-

(86°0:€9°0) 620
(€2'1'28°0) 10T

(0r'T1'18°0) 0T
(0LT:90T) ¥€'T
(T¥'7:02°0) 66°0

(060 ¥9°0)92°0
(z0T'€50) v2°0

(22T 'v2°0) S6°0
(98°T00T) ST'T
(2€°7:89°0) ¥6°0

(€0°T '29°0) 08°0
(8T'T:6L°0) 260

(LET:19°0) 96°0
(99°T:56°0) 92'T
(€L°T '¥S°0) 96°0

(€6'0:25°0)€L°0
(96°0'€5°0) 2L°0

(ST'T:19°0) €8°0
(05°T:06°0) 9T'T
(997 :05°0) 260

(#6°0:95°0) €20
(eS'T'¥6°0) 02T

(69°7:68°0) 22T
(TS°T:06°0) 9T'T
(¥6'7:28°0) 92T

(22°0 '14°0) 09'0
(82'7:89°0) €60

(#2'T'12°0) ¥6°0
(¥2'T:S2°0) 260
(z0z'98°0) 2€T

€€ {(¥0°) ¥0°0-
¥86" {(¥0°) T0°0

160" :(S0°) 80°0-
85z (v0°) S0°0-
17T :(S07) 80°0

100°0> ‘(#0°) 0Z°0-
100" !(S0°) 8T'0-

100°0> ‘(S0°) LT°0-
G20 {(v0) 0T°0-
872" 1(507) 90°0-

3JeWIIS3IBAO
arewIsalapun

Aoe naoe
uondeo ed snies Wb M

€ 13AOn
35900
AUGIETNVE V)
wBremispun
snies ybe M
Yej 001
uiyl 001
sniess 1bBem paARD Jod
Z 13aon
35900
yBIamIsnQ
wbremispun
snyess oM
T 13AON

anfead (3s) 9

sdiysuoirep . Ajiurey
Ylim uolipejsires

anfend {(3s) 4

UOI7E0IUNWILIOD [eILd Jed

anfead {(3s) 9

Juewabebus [e100s

(10 %g6) 4O

Spuewsp [004oS

(10 %S6) 4O

WBWBABIYIE. D 1WBPRIY

(10 %S6) O

Juewiabebus |0oYos

anfead (3S) 9

1Joddns arewsse|D)

Author Manuscript

o'gre BUILOIPDUNS [€100S PUE [00YdS Y3MSaIpu | JYBBAN JO UOIRRI0SS Y

G 9lqel

Author Manuscript

Author Manuscript

Author Manuscript

J Dev Behav Pediatr. Author manuscript; available in PMC 2016 June 01.



