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ABSTRACT

YEONGMI HA: The Relationships between Children’s and Parental Ristofsa Dietary
Patterns and Weight Status in Children with Intellectual Disabiliti€outh Korea
(Under the direction of Julie Jacobson Vann, PhD, RN)

Increasing trends of overweight have been found in children with intellectual
disabilities (ID) as well as in typically developing children worldwid&lost evidence has
shown that overweight is more prevalent in children with ID than in typically dewgjopi
children. Identifying overweight risk factors is critical for underdiag the development
of overweight during childhood. Therefore, the purpose of this study was to identify
relationships between children’s and parental risk factors, dietaryrzatiied weight status
in children with ID aged 7 to 11 years driven by the modified Vulnerable Pamdadodel.

From December 2009 to January 2010, a convenience sample of 88 parents of
children with ID aged 7 to 11 years was recruited from four special schadtauth Korea.
Parents of children were asked to complete a survey and 3-day food recbingscollected
data were analyzed using SAS (version 9.2). Exploratory factor anabsigsed to
identify children’s dietary patterns. Correlation coefficienesewsed to examine the
relationships between children’s and parental risk factors and dietaynpstbres. The
relationships between children’s and parental risk factors and childreigjktvgtatus were
assessed using Chi-square with Fisher’s exact test and ANOVA. tToedg/pothesis that
multiple risk factors were associated with weight status in childreistiogegression

analysis was performed.



Two thirds of children were normal weight and 19% of children were overweight or
obese. More than half of the children had moderate intellectual digshiind 36% of
children had severe intellectual disabilities. This study found that beérnity of disability
and parental education were significant factors of overweight in childidiild or moderate
ID was associated with being overweight in children. Lower paredtatation was
associated with overweight in the children. Two dietary patterns, Koretamydpattern
and Westernized dietary pattern, were identified: low scores on therKaietary pattern
were associated with increased risk of overweight in children. Ovéede findings
provide a basis for future studies of the risk factors and causes of overweighdrenchith

ID aged 7 to 11 years, as well as for effective overweight prevention pregra
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CHAPTER 1

INTRODUCTION

Identification of the Problem

The term “intellectual disability” has changed over time; and variousstare
formally used to refer to “intellectual disability” (Harris, 2005, p. 3). Téren “intellectual
disability” is interchangeably used with current terms such as “metaatlation,” “learning
disability,” “developmental disability,” and “cognitive impairment,” whichryaccording to
cultural and political preference (Goodey & Stainton, 2001; Harris, 2005, p. 3; Schalock,
2002). The term “mental retardation” is generally accepted in the Una&ssSind other
Anglophone countries. However, there is currently debate among professeyaatiing
the terminology of “mental retardation” because of negative beliefs andlat associated
with the label of “mentally retarded” (Kanaya, Scullin, & Ceci, 2003; Tay002). The
general consensus among researchers is that a new term is needed. Hraerggnms to
replace mental retardation have included “intellectual disability’f{G#)02; Schalock,
2002) and “developmental disability” (Smith, 2002).

The prevalence of childhood overweight and obesity has increased throughout the
world since the 1980s (Janssen et al., 2005) and has become a major health problem
worldwide (Davison & Birch, 2001a; Lobstein, Baur, & Uauy, 2004). The rates of
childhood overweight and obesity have more than doubled for pre-school children and

adolescents and more than tripled for children 6 to 11 years of age in the Urtiksd313.)



over the past three decades (Institute of Medicine [IOM], 2005). In the U.Stjraated
62% of children and adolescents, ages 6 through 11 years, were classifiedras eithe
overweight or obese with a body mass index (BMI) at or above thpéentile using 2003
to 2006 data (Ogden, Carroll, & Flegal, 2008). Although the prevalence of overweight and
obesity in children in Asian countries is reported to be lower than in the U.S., Asianeountr
have also experienced dramatic increases in overweight and obesity (hetbstei 2004).
In Korean children aged 7 to 12 years, the rates of childhood overweight and obesity have
almost doubled from 1997 (12.3%) to 2005 (20.9%) (Oh et al., 2008). During this period,
the prevalence of overweight for male children increased from 12.3% to 21.9%, and the
prevalence for girls increased from 12.4% to 19.8% (Oh et al., 2008).

Such increasing trends of overweight have been shown in children with disabilities
as well as in typically developing children. Many researchers have hgpsti¢hat
children with intellectual disabilities (ID) might be at higher riskdgerweight compared
with typically developing children because children with ID often have additi
predisposing factors, such as metabolic complications related to partien&ticgsyndromes
or practical issues related to inappropriate eating and/or physicaVityafflie, Small, &
Baur, 2008; Lobstein et al., 2004). Most evidence has shown that overweight in children
with ID is more prevalent than in typically developing children (Bandini, GuiHamad,
Tybor, & Must, 2005; De et al., 2008; Ells et al., 2008; Lin, Yen, Li, & Wu, 2005; Marshall,
McConkey, & Moore, 2003; Stewart et al., 2009; Takeuchi, 1994). Using data from the
National Health and Nutrition Examination Survey (NHANES) 1999-2002 it has been
estimated that the prevalence of overweight and obesity among Americerchvith

learning disabilities was 1.2 times higher than children without learniaditiies; and the



prevalence in children with physical disabilities was 1.7 times higher thiginen without
physical disabilities (Bandini et al., 2005). In one study in Taiwan the a&tddfor
children and adolescents ages 4 to 18 years with ID was higher than the BMcalfyypi
developing children (Lin et al., 2005). A study of children with ID aged 10 te@a&gyn
Ireland also confirmed higher levels of overweight and obesity in childrén®vi37%)
compared with typically developing adolescents (17%) (Marshall et al., 200B)ilarSo

the higher prevalence of overweight problem in children with ID across other esuntri
South Korea 34.1% of children with ID were overweight compared with 18.8% ofltypica
developing children (Ha & Yun, 2005).

For children with ID, the prevalence of overweight is significantly highan in
typically developing children (Bandini et al., 2005; De et al., 2008; Ells,&1008; Lin et al.,
2005; Marshall et al., 2003; Stewart et al., 2009; Takeuchi, 1994). However, it is unclear
why the prevalence of overweight in children with ID is higher and which redkrfs
including children’s and parental risk factors and children’s dietdakes, are contributing
to the higher rate of their overweight problems. Identifying which ristofa are
associated with overweight in children with ID is critical to understandiegiévelopmental
trajectory of overweight during childhood. Effective overweight prevention aathteat
programs can be developed using identified risk factors of childhood overweight.

Risk factors related to childhood overweight are known to be complex. Individual,
family, school, social, and cultural factors are all related to dietaalerdand physical
activity (IOM, 2005). Until recently, the majority of published studies have aaysed
on the relationships among children’s age, sex, and overweight in children vBladini

et al., 2005; De et al., 2008; Ells et al., 2008; Lin et al., 2005; Marshall et al., 2003; Stewart



et al., 2009; Takeuchi, 1994), and have not focused on an interrelationship between multiple
risk factors including parental factors and dietary intakes and childrerghwvatatus.

Without scientific knowledge about the interrelationship between multiple risk$act

including children’s and parental risk factors and children’s dietdakes, it is difficult to

explain why the rate of overweight in children with ID is much greater thapiceally

developing children.

Overweight and dietary intake are inextricably linked because overweighised
by an energy imbalance of more calories consumed than used (IOM, 2005). There is no
doubt that weight gain occurs when energy intake exceeds energy expenditige
significant that anthropometric studies of traditional hunting populations report sibypbe
whereas modernized or Westernized societies report rapid incredsepmevalence of
overweight and obesity (Brown, 1991). One primary cause for the link between
Westernization and overweight or obesity is changes in diet (Brown & Konner, 1887; K
Moon, & Popkin, 2000; Popkin, 2001). Specifically, Westernization of traditional diets
generally involves decreased intake of vegetables and increased intakentifatgary
foods. Therefore, a decrease in traditional healthy dietary pattedrsn increase in
Westernized dietary patterns may result in childhood overweight and adsiliyobe

The Korean nutrition environment is rapidly changing with acceleratetbeato
growth (Kim et al., 2000). Over the past three decades, consumption of cereaksimnd g
products, which were the major contributors to food intake of South Koreans, has
significantly decreased (Kim et al., 2000). The intake of all animal food proaludttast
foods has greatly increased, while vegetable intake has not sigiyfichahged over this

time period (Kim et al., 2000; Korean Food and Drug Administration [KFDA], 2003). A



rapid replacement of traditional Korean dietary patterns with Westdrdigary patterns
has occurred in Korea as well as other developing countries (Kim et al., 206f3,Ri
Barquera, Campirano, Campos, Safdie, & Tovar, 2002). Such nutritional transition has
resulted in increased body mass index, especially among Korean childmeet(&l., 2000).
Specifically, Westernized dietary patterns, including increased consumptioegats,
potatoes, and sweetened foods in typically developing children, have led to childhood
overweight (Kant, 2004; Tseng & De Villis, 2001). These foods tend to be high amfats
processed sugar and low in vegetables and fiber (Kant, 2004).

Dysfunctional eating is a common problem in persons with ID (Gravestock, 2000;
Hove, 2004, 2007; O’'Brien & Whitehouse, 1990; Schreck, Williams, & Smith, 2004,
Thommessen, Heiberg, Kase, Larsen, & Riis, 1991). Dysfunctional eatingsonpevith
ID includes overeating, avoidance of certain foods, collection of food in one’s mouth, food
selectivity, compulsive eating, and eating too fast (Hove, 2007). More than 60%arfgper
with ID have several dysfunctional eating problems such as overeatrgpting too fast
(Hove, 2007; O’Brien & Whitehouse, 1990). There is a need to pay attentiomtgp eati
problems in persons with ID because problems such as overeating, avoidesrtainfoods,
and food selectivity can be related to weight gain and nutritional issues (Hove, 2004n Morga
et al., 2002; Schreck et al., 2004). Although most studies that have explored tilysélinc
eating problems among persons with ID have focused on adults, it is assumed that
dysfunctional eating problems in adults with ID may be developed during childhood.
Therefore, the characteristics of dysfunctional eating may offer sgplanations for higher

prevalence of overweight in children with ID. Finally, assessmeritilofren’s specific



dietary patterns that contribute to excess energy intake is cfitraahderstanding the cause
of higher rates of overweight in children with ID.

Childhood overweight tends to run in families (IOM, 2005; Davison & Birch, 2001a,
2002, 2005). The role of parents is significant in developing children’s health behaviors
including diet and exercise (Binns & Ariza, 2004; Davison & Birch, 2001b, 2002; Golan &
Crow, 2004; Welk, 2003). Numerous studies have reported that parents play an important
role in developing children’s eating patterns and physical actBityné & Ariza, 2004;

Davison & Birch, 2001b, 2002; Golan & Crow, 2004; Welk, 2003). It is generally accepted
that children’s eating and exercise behaviors are largely due to thg &mwitonment (IOM,
2005) where parents play a significant role in developing children’s health behaviors
Parents support the acquisition and maintenance of regular physical acavitiggovide

the primary social learning environment for children’s physical actbetyaviors (Lindsay et

al., 2006).

The family environment of children with ID may have an even greater influ@nce
dietary patterns and physical activity because of children’s low cogaibiNiéy; parents
therefore have the potential for more of a direct influence on these childa¢ing patterns
and physical activity (Rimmer, Riley, Wang, Rauworth, & Jurkowski, 2004). a Aesult,
family environments can have lasting effects on children’s weight toajes as children’s
health habits are highly dependent on parents’ actions and attitudes regardingreshting
exercise (Davison & Birch, 2001a). To date, most published studies of overweldtgrchi
with ID focused on only a single risk factor such as child’'s age, sex, tyseserity of

disabilities (Bandini et al., 2005; De et al., 2008; Ells et al., 2008; Lin et al., 200%h&4ars



et al., 2003; Stewart et al., 2009; Takeuchi, 1994). Less is known about the interplay of
multiple risk factors for overweight in children with ID.
Conceptual Framework to Explain Risk Factors of Overweight in Children with ID

Recent research on childhood overweight has profited from incorporating asfpects
social ecology theory and obesity causal web (Kumanyika & Brownson, 2007, p. 97).
These frameworks have greatly influenced research related to tHephegat of childhood
overweight and adult obesity. The social ecology theory has been appliedity obe
problems by Swinburn and colleagues (1999). This framework is appropriate for
identifying and prioritizing interventions to understand the obesogenic envinbi@eause
it emphasizes the importance of the social and environmental contexts in mdiatiuals
live and make choices (IOM, 2005). However, the use of the ecological frameavode
challenging because this framework is not easy to apply in clinicaxdsnt It does not
give specific guidance on certain variables within each domain (IOM, 20@8b&n, Egger,
& Raza, 1999).

The concept of vulnerability relates to characteristics which inctbaggobability
that the children will suffer negative developmental outcomes (Greenbaum &akher
1992, p. 11). Such conceptualization of vulnerability seems to be similar to the caincept
“risk factors” (Solnit, 1980), which is defined as an increased chance of devetogisgase
or other outcome (CDC, 2007). Vulnerable populations are defined as social groups who
have an increased relative risk or susceptibility to adverse health outddas®(ud &
Winslow, 1998). Usually, vulnerable populations are at risk for poor physical,
psychological, or social health due to limitations in physical, environm@etapnal and

biopsychosocial resources (Aday, 2001, p. 4; Flaskerud & Winslow, 1998). Families of



children with ID are particularly susceptible to physical or environaleisks because they
often experience limited access to physical, environmental, personal ancchugsyial
resources (Greenbaum & Auerbach, 1998, p. 590). These multiple cumulative risks can
result in adverse health outcomes for children with ID.

Research on vulnerable populations has been enhanced by incorporating aspects of
Aday’s model (2001) and the Vulnerable Populations Model developed by Flaskerud and
Winslow (1998) (Sebastian, 2004, p. 753). Applying the Vulnerable Populations Model to
families of children with ID can be helpful in identifying particular riaktbrs and in
obtaining needed resources. This model states that vulnerability resulthé&aombined
effects of limited resources, poor health, and high levels of risk factors (felske
Winslow, 1998).

The Vulnerable Populations Model may provide insight into maintaining health
status in children with ID (Figure 1.1). The first relationship in the modphesizes the
relationship between resource availability and relative risk of healtbroe: It proposes
that a lack of resources increases the relative risk of negative healtmestcoThe second
relationship in the model specifies that increased exposure to risk factkedyisd lead to
increased morbidity and mortality in a population group. The final relatipmsiine
model proposes that morbidity and mortality may feed back into resource aitgikaiul

further deplete the availability of resources (Flaskerud & Winslow, 1998).



Figure 1.1 Vulnerable Populations Model for Nursing Research and Practice.
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The Vulnerable Populations Model (Flaskerud & Winslow, 1998) can help to
explain why children with ID are more susceptible to childhood overweightyparally
developing children through a cycle of vulnerability. A conceptual model fostinty has
been derived from the literature, depicting the risk factors of overweightldren with 1D
(Figure 1.2). The original framework was designed for nursing iet¢ians of vulnerable
populations focusing on helping them acquire the resources needed for better health and
reduction of health risks (Sebastian, 2004, p. 754). In the revised model for this study, two
main concepts are operationalized using the Vulnerable Populations Model. eB#tsaus
study focuses on identifying risk factors of childhood overweight in children withthzr
than providing overweight management programs, the concept of resource awaitedylit
not fit. “Resource availability” includes many things and is not limitedetimat
management programs.

This revised model focuses on the relationships between multiple risk factors
including dietary patterns, both Korean dietary patterns and Westernizeg gegtarns,
children’s and parental risk factors, and weight status in children with Fdst, “health
status” is the outcome of vulnerability, which may be negative or positive. Theptaric

health status is operationalized as overweight status in children with ID.

10



Figure 1.2 Conceptual Model of This Study Derived from the Vulnerable Populations
Model.
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Second, “relative risk” estimates the magnitude of an association betwemsuee
and outcome and indicates the likelihood of developing the outcomes in the exposed group
relative to those who are not exposed. The exposures may include environmemttd haz
such as lead-based paint, social hazards such as violence, personal behaviorsatingh as e
habits and physical activity, and biological or genetic makeup such as aggmnetiome
(Sebastian, 2004, p. 758). Vulnerable populations experience multiple risks and are
particularly sensitive to the effects of those risks. For this studivelisk is
operationalized as the ratio of the risk of overweight in children with ID who ased to
multiple risk factors for overweight compared with children with ID wheret exposed to
these risk factors. Risk factors of overweight in children with ID candssified two
ways: (1) children’s risk factors including children’s age, sex, dgvardisability, and
children’s dietary pattern; and (2) parental risk factors including fathedsmothers’ BMI,
parental education, parental perception about their children’s weight statysaranting
stress. Finally, two concepts of the Vulnerable Populations Model, relatkgeamnd health
status as outcomes of vulnerability, create a cycle of vulnerability ichwigalth outcomes
reinforce the predisposing factors, which may potentially lead to negatith batdomes.

Gaps and Significance of Study

Many studies have examined the relationship between childhood overweight and
dietary intake. In an integrative review of the literature on dietaryastakd obesity, the
majority of studies focused on food components such as trans-fatty acids andrfolate
macronutrients such as fat and carbohydrates, not the overall dietary pattdmigren
(Ritchie, Ivey, Masch, Woodward-Lopez, Ikeda, & Crawford, 2001). Splitiedgdod

items into food components, such as macronutrients, may ignore the possible chemical
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interactions between different compounds within specific food items (HalRjpemeland,
Overvad, & Sorensen, 2006). Recently, diet and disease literature has fouhd #hadly
of food groups may account for interactions between different components of a food, and
effects of physical characteristics and unknown components (Dam, 2005; Kant, 2004).
Several studies have focused on identifying children’s dietary pattéaedré childhood
overweight (Johnson, Mander, Jones, Emmett, & Jebb, 2008; Knol, Haughton, & Fitzhugh,
2005; Li, Paik, & Joung, 2006; Ritchie et al., 2007; Shin et al., 2007; Song, Park, Paik, &
Joung, 2009). However, the trends described in published peer-reviewed litemture ar
limited to typically developing children. No peer-reviewed published studieshesre
identified that scientifically describe the relationship between digitgrns and overweight
in children with ID.

To date, risk factors influencing the weight status of children with IDirareed to
children’s characteristics such as children’s age (Bandini et al., 2@0&t &)., 2008; Ells et
al., 2008; Lin et al., 2005; Stewart et al., 2009; Takeuchi, 1994), sex (Bandini et al., 2005; De
et al., 2008; Ells et al., 2008; Lin et al., 2005; Stewart et al., 2009; Takeuchi, 1994) and types
of disability (Bandini et al., 2005) or severity of disability (De et al., 2008; Uetke1994).
In contrast, other risk factors, including parental risk factors and yigddtierns, have not
yet been supported by scientific literature. The previous studies of childlie|ID and risk
factors of overweight have generally focused on a single risk factor, even theugh
overweight phenomenon is not fully explained by one or two single factors (Rimmer
Rowland, & Yamaki, 2007). To better understand the higher rate of overweight among
children with ID, it is clear that we need to comprehensively look at childrieRk’sactors,

parental risk factors, and eating that may influence the development of aylereseiong
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children because multiple determinants of overweight are closely ced€l&tM, 2005;
Kumanyika & Brownson, 2007, p. 105). Without understanding multiple risk factors of
overweight in children with 1D, overweight prevention or treatment progranthit
vulnerable population are not likely to be effective (Rimmer et al., 2007). |dentifgk
factors that influence weight status in children with ID is an importasttdiep before
designing interventions.
Purpose of the Study

The purpose of this study is to identify the relationships between children’s and
parental risk factors, dietary patterns and weight status among Kdvikerc with 1D aged
7 to 11 years. This is accomplished by examining the relationships betwegrennisk
factors and weight status in children with ID. The risk factors to beiardmre: (1)
children’s risk factors, including the children’s age, sex and severity of kitygald)
parental risk factors, including fathers’ and mothers’ BMI, parental éidacparental
perception about their children’s weight, and parenting stress; and (3) childietaiy
patterns.

Research Questions and Hypotheses

The specific research questions and hypotheses are listed below:
Study Aim 1. The relationships between dietary pattern scores and children’s andiparent
risk factors:

1. What are the relationships between Korean dietary pattern scores oriiZeste
dietary pattern scores and children’s risk factors of age, sex, andyevelisability

in children with ID aged 7 to 11 years?
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2. What are the relationships between Korean dietary pattern scores orni¥este
dietary pattern scores and the following parental risk factors: réagned mothers’
BMI, parental education, parental perception about their children’s werght, a
parenting stress in children with ID aged 7 to 11 years?

Null Hypothesis for Study Aim 1:

H1: There are no relationships between Korean dietary pattern scoresterni¢ed
dietary pattern scores and children’s risk factors of age, sex, andyete
disability in children with ID aged 7 to 11 years.

H2: There are no relationships between Korean dietary pattern scorestern¢ed
dietary pattern scores and parental risk factors of fathers’ and isidBihé¥;
parental education, parental perception about their children’s weight, andarenti
stress in children with ID aged 7 to 11 years.

Study Aim 2:  The relationships between weight status in children with ID and clsldren’
and parental risk factors:

3. What are the relationships between children’s weight status and risksfattage,
sex, and severity of disability in children with ID aged 7 to 11 years?

4. What are the relationships between children’s weight status and paigntattors
of fathers’ and mothers’ BMI, parental education, parental perception tigaut
children’s weight, and parenting stress in children with ID aged 7 to 11 years?

Null Hypothesis for Study Aim 2:
H3: There are no differences between children’s weight status andctsksf of age,

sex, and severity of disability in children with ID aged 7 to 11 years
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H4: There are no differences between children’s weight status agratgdarsk factors
of fathers’ and mothers’ BMI, parental education, parental perception tisout
children’s weight, and parenting stress in children with ID aged 7 to 11 years.

Study Aim 3: The relationships between dietary patterns and weight status inrchiltire
ID:

5. What are the relationships between Korean dietary pattern scores antstagighin
children with ID aged 7 to 11 years when controlling for children’s and paresital
factors?

6. What are the relationships between Westernized dietary pattern andregight
status in children with ID aged 7 to 11 years when controlling for children’s and
parental risk factors?

Null Hypothesis for Study Aim 3:

H5: There are no relationships between Korean dietary pattern scordsldrehts
weight status in children with ID aged 7 to 11 years when controlling for
children’s and parental risk factors.

H6: There are no relationships between Westernized dietary patbees snd children’s
weight status in children with ID aged 7 to 11 years when controlling for
children’s and parental risk factors.

Definition of Key Terms
Intellectual Disability. It is defined as an intelligence quotient less than 70 with
onset before 18 years of age and additional support needs in at least two domains, which
include communication, self-care, home living, social/ interpersonal skillgfusgnmunity

resources, self-direction, functional academic skills, work, leisure, healtlafatd s
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(American Psychiatric Association, 2000; Korea Ministry of Health féveland Family
Affairs, 2009).

Typically Developing Children It is defined as children who do not have any
disability and whose development is following a normal trajectory (Le2@85, p. 4).
Sometimes, children without any disability are referred to as normaleildiHowever,
use of the term normal implies that children with disabilities are not norrhah vin reality,
many aspects of their development may be very similar to children withoutlalitlys
(Lewis, 2005, p. 4).

Risk Factor. It is defined as any variable that is associated with an increased
chance of developing a disease or an infection (CDC, 2007).

Severity of Disabilities. It is defined as a classification of intellectual disability.
In Korea, psychiatric doctors’ diagnoses of disability status and levels westeéauiestablish
the presence of a disability and severity of disability. It is dladsnto three categories
based on intelligence Quotient (1Q) scores in South Korea: (1) mdtieictual disability
refers to an 1Q of 50 to approximately 70; (2) moderate intellectual digabiflers to an 1Q
ranging from 35 to 49; and (3) severe intellectual disability refers tQ at or below 34
(Korea Ministry of Health, Welfare and Family Affairs, 2009).

Body Mass Index (BMI). It is defined as weight in kilograms divided by height in
meters squared (weight/heighitg/n?). It is the preferred measure for evaluating
overweight and obesity among children aged 2 to 19 years and adults due to itsecmaveni
and inexpensiveness (CDC, 2009a; Krebs, Himes, Jacobson, Nicklas, Guilday, & Styne,
2007; World Health Organization [WHQO], 2000). For children, the BMI for each child i

calculated using Korean age- and sex-specific percentiles for BMblsakCenters for
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Disease Control and Prevention (KCDC, 2007) because the BMI percentile valby va
age and sex (CDC, 2009a).

Overweight or Obesity. It is defined as abnormal or excessive fat accumulation that
may impair health (WHO, 2006). For children, there are four weight stadupgjobese
was defined as at or greater than th® pércentile ¥95" percentile) pverweightwas
defined as at or greater than thd'§&rcentile but less than the™percentile (88 < BMI <
95" percentile)normal weightvas defined as at or greater than tfieé&rcentile but less
than the 8% percentile (8 < BMI < 85" percentile)underweightvas defined as less thafi 5
percentile (< ¥ percentile) of the BMI for age- and sex- growth chart for Korean children
ages 2 to 18 years. For adults, weight status can be classified into four garpng to

the KCDC (2007) categories asbesity(BMI >25), overweight(23< BMI < 25), normal

weight(18.5< BMI < 23), andunderweight{BMI < 18.5).

Weight Perception It is defined as the recognition of acquiring and interpreting the
heaviness of weight status (U. S. National Library of Medicine, 2010).

Parenting Stress. It is defined as an adverse psychological reaction to the demands
of being a parent (Deater-Deckard, 1998).

Socioeconomic status (SES)t is defined as a total measure of an individual's or
family’s economic and social position relative to others (National CentediareEonal
Statistics, 2008). It includes education level, occupational class, family éncamposite
SES, and neighborhood SES (Shrewsbury & Wardle, 2008). Inthe U.K., SES is
traditionally measured by occupation, while education and incomeidet/wsed in the U.S.
and Europe (Graham, 2005). A systematic review of studies from 1990-2005, idgntify

the relationships between SES and childhood overweight, found that parental education level
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is the most reliable measure used to represent SES to date (Shrewsbargl&, \2008).

However, the concept of SES and its relationship with health is complex and extgors$ be

the scope of this study. Parental education is used as an indicator of SES uayhis st
Dietary Pattern It is defined, in this study, as interactions and synergistic effects

of combined foods or food groups on health rather than discrete foods or ingredients using

either a factor analysis or cluster analysis (Dam, 2005; Newby & Tucker,.2004)

Specifically, Western dietary pattern is characterized asased consumption of meats,

eggs, potatoes, refined grains, and sweetened foods which may be assodiatesl ngk of

obesity or chronic heart disease (Kant, 2004; Tseng & De Villis, 2001).eaKatietary

pattern is characterized by increased consumption of vegetables and frusts, (Kiorean

traditional spicy raw vegetables), seaweeds, and fishes (Shin et al., 2007; Sqripébal
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CHAPTER 2

REVIEW OF LITERATURE

Korean Children with ID and Their Families

Definition of Intellectual Disability

Definitions of intellectual disabilities have varied widely by the soufd¢ben
definition, such as the Diagnostic and Statistical Manual of Mental DisdM &R (DSM-
IV TR) published by the American Psychiatric Association (APA) (2000) and rtineridan
Association on Intellectual and Developmental Disabilities (AAIDZD0O). The DSM-IV
defines ID as an intelligence quotient less than 70 with onset before 18 yeazsaatlag
additional support needs in at least two domains, which include communication, self-care
home living, social/ interpersonal skills, use of community resources, selfiaire
functional academic skills, work, leisure, health and safety (APA, 2000). Thel&&ID
(2009) recommended definition of “intellectual disability” is one type of “developahe
disability” which affects the way individuals who have it adapt to and cope witbugari
environments (Beirne-Smith, Patton, & Kim, 2006, p. 40). Itis characterized bifycsighi
limitations both in intellectual functioning and adaptive behaviors as exgregsm®nceptual,
social, and practical skills (AAIDD, 2009; Luckasson et al., 2002).
Classification of Intellectual Disability

Four systems of classification of intellectual disability are ubtedlr{s, 2005, p. 46):

(1) the International Classification of Diseases-10 (WHO, 1992); (2) the-DDSNR (APA,



2000); (3) the AAIDD Definition, Classification, and Systems of Supports (Luchkastsal.,
2002); and (4) the International Classification of Functioning, Disability, antrH&&HO,
2001). A traditional method of classification places people into four levels basedron the
Intelligence Quotient (IQ) scores and the DSM-IV TR Diagnostic @isrstem of
intellectual disability (APA, 2000). The severity of disability is slaed as follows: (1)
mild intellectual disability, an 1Q score ranging from 50-55 to appnaxely 70; (2)
moderate intellectual disability, an IQ score ranging from 35-40 to 5(BpSevere
intellectual disability, an IQ score ranging from 20-25 to 35-40; and ¢4ywnd intellectual
disability an 1Q score below 20 or 25. In Korea, a similar classiicatystem of
intellectual disability based on 1Q scores is used, but it is classifiedhree categories:
(1) mild intellectual disability, an IQ score ranging from 50 to appnaxely 70; (2)
moderate intellectual disability, an IQ score ranging from 35 to 49; andv@esatellectual
disability, an 1Q score below 34 (Korea Ministry of Health, Welfand Family Affairs,
2009). Recently, the AAIDD suggested that the ID classification methodsée ba the
levels of needed support across adaptive areas rather than on 1Q scoreB,(2@0D).
This classification system consists of four intensity levels of needed supgbyt
intermittent (“as-needed basis”); (2) limited (consistent over timee-timited); (3)
extensive (regular involvement); and (4) pervasive (constant, high intgursitysion across
settings) (Beirne-Smith et al., 2006, p. 69). Even though this new classificgtems
shows promise as a potentially better method for categorizing disaptligesaditional
classification systems based on 1Q scores are still widely used.

The incidence of intellectual disabilities is highest between the ages aB5y&ars,

with much lower frequencies at preschool levels (Drew & Hardman, 2007, p. 25). @hildre
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at the preschool level are less likely to be identified as having an intelldistalaility
because they possess social skills similar to typically developing childidowever, once
children enter the formal school environment, they encounter an emphasis on the @equisiti
of academic skills and thus their limitations become moréleigDrew & Hardman, 2007, p.
25). Children with ID can therefore be more easily identified in &suhool
environments.
Causes of Intellectual Disability

In children with ID, boys with intellectual disabilities are more plewiathan girls
(Larson, Lakin, Anderson, Kwak, Lee, & Anderson, 2000; Murphy, Boyle, Schendel,
Decoufle, & Yeargin-Allsopp, 1998). The reasons for this phenomenon incluatergrale
expectations placed on males in some cultures; aggressive behaviors morehiiezdexy
males, potentially leading to referral and subsequent labeling; a higihabpity of gender-
linked biological factors in male children; and gender bias in the diagnostiesprocThese
factors may disproportionately affect the number of males categoriednvintellectual
disability (Beirne-Smith et al., 2006, p. 262).

Efforts to identify the causes of ID in children are important because thekheima
to improve the recognition of associated health issues (Beirne-Smith2&04, ,p. 182).
Identified causes of intellectual disabilities are divided into biologigakes from prenatal-
genetic disorders, postnatal causes, and environmental causes @rithet al., 2006, p.
182; Harris, 2005, p. 109). Biological causes of intellectual disability inclugenosomal
disorders such as Prader-Will syndrome and Angelman’s syndrome, phenylketamdiria,
developmental disorders of brain formation such as hydrocephalus (Harris, 2005, p. 105).

While many prenatal-genetic disorders may not be preventable, idengfyimgpnmental
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causes of intellectual disability may offer an opportunity for preventiesvantions.
Environmental causes include intra-uterine malnutrition, toxic exposuressgelstational
substance abuse, prenatal maternal diseases such as HIV infection, problemsrgf del
irradiation during pregnancy, and poverty (Harris, 2005, p. 116). The causes eftsever
profound ID have been identified in approximately 70-80% of children, whereasugesca
of mild ID are generally unknown (Beirne-Smith et al., 2006, p. 182; Harris, 2005, p. 102;
McLaren & Bryson, 1987). It has long been assumed that mild ID is thik o&s complex
interaction involving genetic predisposition, developmental vulnerability, andpheulti
environmental events such as sociocultural factors including poverty and chroaic soci
deprivation (Moser, 2000; Harris, 2005, p. 100).
Korean Children with ID and Their Families

In the Korean culture, people often believe that disability can be caused by
supernatural agents, such as punishment from God or the curse of the devil famgheir s
even though Korean people recognize actual causes of their children’s gisasbgénetic
defects or diseases (Kim-Rupnow, 2005, p. 119). When their children are diagnosed with
disabilities, Korean mothers tend to experience self-blame and depressiosebibesy
believe that prenatal practices and attitudes influence the health andentedliof their
babies (Kim-Rupnow, 2005, p. 119). Generally, Korean parents attribute the chilnas
child’s disability to their own misbehaviors, such as poor prenatal practicgakes in early
parenting, and failure to follow prescribed dietary and nutritional practites, Singer, &
Brenner, 2000).

In Korea, dependency of young children, old grandparents, and sick family members

is accepted because interdependence among family members is exideot@dipnow,
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2005, p. 123). Many Korean parents devote most of their time to child care. The degree
of parenting and devotion to their children with disabilities is consideraldee to feelings
of guilt about their children’s disability, they are likely to sacrificartbatire life to
parenting their children with disabilities (Cho et al., 2000).

Korean families who have children with ID are often socially isolatedusecof the
characteristics of their children, and may feel stigmatized by gd&eh-Rupnow, 2005).
The concept of stigma is related to the devaluing characteristic whiclpagerful and
overshadows other traits in many chronic diseases and disabilities (Goffman, 1963,4. 3
study examining the stigmatizing effects of the use of the label oeictighl disability has
shown the label of disability produces a negative response from society, amesxatople
with disabilities from social interaction (Dudley, 1983). The stigmaedlto ID
profoundly impacts the families of children with disabilities (Goffman, 1963, p. Barean
families of children with ID tend to isolate themselves from fear of publcticerand often
limit their activities to their home environment.

Definition of Childhood Overweight

According to the World Health Organization (WHO, 2006), overweight or obesity i
defined as abnormal or excessive fat accumulation that may impair heRkkearchers
have identified several methods for assessing body composition and fat acicumtalat
determine childhood overweight. Anthropometric measurements are used asisditat
adiposity for practical reasons of cost, simplicity, and safety (Lwbstel., 2004). The
body mass index (BMI: weight/heighkg/n?) is the preferred measure for evaluating
overweight and obesity among children and adolescents 2 to 19 years due to its noavenie

and inexpensiveness (CDC, 2009a; Krebs et al., 2007; WHO, 2000). It has long been
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recognized that BMI can be used as a reliable indicator of body fat witddarate to high
correlation between obesity and percent of body fat (Barlow et al., 2007; Ki&h2€07;
Kumanyika & Brownson, 2007, p. 27).

Childhood overweight has been more difficult to define operationally when
compared with adults (Lobstein et al., 2004). Overweight and obesity in adultsiaesl def
operationally as fixed BMI values regardless of age and sex; but agexasgesfic BMI
percentiles are used to identify possible weight problems for children (CDC,)20@9ter
the BMI is calculated for children, the value is plotted on the BMI-for-ageth charts to
obtain a percentile ranking. BMI percentiles are the most common values ukessify ¢
children as overweight; the BMI percentile compares children’s weightheights to
appropriate reference populations and indicates the relative positiahibd’a BMI among
children of the same sex and age (CDC, 2009a; Kumanyika & Brownson, 2007, p. 35).

For children, BMI percentile values vary by age and sex because the amount of body
fat differs between girls and boys and also varies with age (CDC, 2009akeniles rank
the position of an individual by indicating what percent of the reference population the
individual would equal or exceed. Each country has developed its own age- and sex-
specific BMI-for-age growth charts for ages 2 to 20 years to ask#deood overweight.

In the U.S., growth charts are age and sex specific, and include nine major pecoeviie
ranging from the 8to 95" or the & to 97" percentiles (CDC, 2009a). In Korea, the sex-

and age-specific growth curves were developed by the Korean CentBisdase Control

and Prevention (KCDC, 2007) based on large national surveys of Korean children measured

for height and weight (Appendix A).
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The labels for childhood overweight and obesity have changed over time and may
vary in use. Some researchers define overweight as BMI rangimgtie 84 percentile to
less than the $5percentile and obese as thd'@@rcentile or greater (Ells et al., 2008; Oh et
al., 2008; Stewart et al., 2009). Others classify tiie@Scentile to less than the'®5
percentile as at-risk-for overweight and overweight as a BMI of st ke 95' percentile
(Bandini et al., 2005; Ogden, Carroll, Curtin, McDowell, Tabak, & Flegal, 2006). Brior t
2005, an expert committee on childhood overweight deliberately avoided the term obese in
its guidelines because of the inference of adiposity and body corpasithe term “obese”,
as well as the inability of height and weight data and BMI to measurétmtglfat
specifically (Krebs, Himes, Jacobson, Nicklas, Guilday, & Styne, 2007). Tik:HaB
historically recommended use of the term overweight rather than obese doerchil It was
believed that children who appear to be overweight at one point in time may suitlseque
achieve a body weight that is appropriate for height with a BMI in the normad.rang

The terminology used to classify childhood overweight has changed since the
Institute of Medicine (2005) defined children with a BMEo95" percentile as “obese”
rather than “overweight” due to concerns about negative health outcomes of childhood
obesity. An expert committee on childhood overweight endorsed the position of the
Institute of Medicine (IOM) report. The IOM committee recommendedofishe terms
“overweight (8%'< BMI < 95" percentile)” and “obese (BMI of 95" percentile)” for
children (Krebs et al., 2007). Unitil recently, however, overwéigistoften been used
interchangeably with obesity, a term which has been defined as excess adgueser
excess body fat beyond a threshold for what is considered a norm or a reference value

(Kumanyika & Brownson, 2007, p. 25). In Korea, both the terms overweight and obesity
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are used interchangeably among researchers, even though the Korean Qebisease
Control and Prevention (KCDC, 2007) has terminology similar to the U.S. and other western
countries as overweight (85 BMI < 95" percentile) and obese or obesity (BM95"
percentile).
Development of Childhood Overweight

The concept of energy balance is important for understanding the development of the
childhood overweight and obesity phenomenon (Kumanyika & Brownson, 2007, p. 6).
Energy not needed for metabolism, digestion of foods, and physical activity is dd@ssit
fat (WHO, 2000). Overweight and obesity develop as a consequence of deposition of
excess calories, and it is called “positive energy balance” (Kuma&yBrownson, 2007, p.
6). For example, children are likely to become overweight when food and beverage
consumption have increased and physical activity has decreased. In an davlodetdor
explaining the trajectory of childhood overweight and obesity, energy baknediated by
energy intake, and energy expenditure is moderated by physiologicdahashts such as
metabolism (Swinburn, Egger, & Raza, 1999). In this model, energy intake and exgenditur
are the result of individual behaviors, which are influenced by personal chigtaste
including age, sex and environmental characteristics. Prevention of childhoodigtérwe
and obesity is needed to acquire energy balance; and treatment of obesityeasl teguave
negative energy balance by decreasing dietary intakes and increagigabactivity levels.
Therefore, assessment of children’s specific dietary intake angyegguenditure patterns,
and identification of factors that contribute to excess caloric intake or isatfienergy
intake, is a necessary first step for understanding the developmental tyapécibesity

during childhood.
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Childhood overweight results from an interaction between genetic and
environmental factors, and from a chronic energy imbalance with energy intaezang
expenditure (Marti, Martinez-Gonzalez, & Martinez, 2008). Genetic fantagscontribute
to childhood overweight; however, the relative influence of genetic factors on the
dramatically increasing rates of childhood overweight, across countries andkoaeles, in
typically developing children is unclear (IOM, 2005; Marti et al., 2008). Evidarggests
that environmental factors, such as overeating and physical inactivity xplaynethe
increasing trends of childhood overweight by interacting with tyesasceptibility (Davison,
Francis, & Birch, 2005; Ritchie, Welk, Styne, Gerstein, & Crawford, 2005). PRdue=ating
habits and family diet patterns play an important role in the development of a child’'s food
preferences , which may in turn affect their body weight (Birch & Fi¥0; Fisher,
Mitchell, Smiciklas-Wright, & Birch, 2002; Maffeis, 2000). Finally, the conseaytgene-
environment interaction may be critical to the synergistic relatiprisgtiwween gene and
environment (Agurs-Collins & Bouchard, 2008).

Dramatically increasing trends of childhood overweight can be explainechaithi
obesogenic environment (Davison et al., 2005; Davison & Birch, 2002). This relationship
was examined in a longitudinal study of girls and their parents to determitieewtistinct
obesogenic and non-obesogenic family clusters could predict changes in theirdaughte
BMI based on family dietary patterns. For obesogenic families, motherathedsfwho
have poor dietary patterns and obesity history have shown significantly higherdéteil
energy and dietary fat intake (Davison & Birch, 2002; Davison et al., 2005). Theks res
indicate that parents are very influential in the creation of an obesogemarenent, and

can accelerate weight gain for themselves as well as their childféms is naturally
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explained by the fact that family members show similarities in behaviskafactors
associated with overweight including diet patterns and physical activity(Buele, Beilin,
& Dunbar, 2001; Davison & Birch, 2002; Davison et al., 2005). Additionally, parents serve
as role models for children’s eating habits (Kosti et al., 2008; Davison et al., 200%lly, F
an obesogenic environment of overeating and physical inactivity is tloe faefor in the
obesity epidemic (Davison & Birch, 2002; Davison et al., 2005; Dietz & Gortmaker, 2001;
Hill, Wyatt, Reed, & Peters, 2003).
Consequences of Childhood Overweight

Physical & Psychological Health Outcomes

Trends in childhood overweight are of concern due to the negative health outcomes
both during and beyond childhood. Although obesity-related diseases occur in adulthood
and childhood, negative health outcomes and diseases associated with overweight occur
childhood and adolescence (Dietz, 1998). The physical health outcomes of childhood
overweight include chronic ilinesses such as hypertension, type 2 diabetes,dicthope
disorders, cardiovascular disease, and premature death (IOM, 2005nWken& Brownson,
2007, p. 5). Childhood overweight is also a powerful risk factor for adult obesitp(Bars
Powers, Logan, & Summerbell, 1999; Whitaker, Wright, Pepe, Seidel, & Dietz).1997
Poor psychological health and social stigma can be associated with childhosdightedue
to rejection by their peers and teachers who may stereotype them asHamy&BGrown,
2005; Davison & Birch, 2001a).

Adult obesity has been associated with many types of chronic diseases syeh2as ty
diabetes, hypertension, coronary heart disease, sleep apnea, ansialefDavison & Birch,

2001a). For adults with ID, obesity also makes a significant contribution todiedity
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or mortality of chronic diseases (Janicki et al., 2002). For example, ityoatalong adults
with ID is approximately three times higher than that of adults without digsb{Patja et
al., 2000; Tyrer, Smith, & McGrother, 2007). High mortality rates and shortened life
expectancies of persons with ID can be explained by genetic probienssyle related
health risk factors, and barriers to accessing health care servicess(® & Hatton, 2007;
Robertson, Emerson, Gregory, Hatton, Turner, Kessissoglou et al., 20@8h$taal., 2006).
Of the lifestyle related health risk factors, adults with ID genehaliye significantly low
levels of physical activity and poor diet, especially women (Robertson 2080). Rates
of cardiovascular disease and cardiovascular disease-related dedispraortionately
high among adults with ID (Draheim, 2006).

Overweight children with ID are more likely to become obese adults (Parsains et
1999; Whitaker et al., 1997). There is the added risk of developing various obegggrel
secondary conditions such as fatigue, pain, social isolation, difficulty perforetingi@s of
daily living, and significant personal and economic hardship on the children and family
(Rimmer et al., 2007). Life threatening obesity levels in adults withréaatrong
indicator of the importance of studying overweight in children with ID. H@wnehe
relationships between childhood overweight and morbidity and mortality in ehildith 1D
have not been fully explained (Janicki et al., 2002).
Economic Burden of Childhood Overweight

Physical and psychological health outcomes of overweight are assawitited
economic burden affecting individuals, their families and society (Field &081; IOM,
2005; Wang & Dietz, 2002). The cost of obesity-related health problems in ohaldde

adolescents has dramatically increased during the past decades (\W#etg,2002). The
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cost of obesity-related hospitalizations has more than tripled in childrehtade? years
during 1979-1999, and obesity-associated annual costs increased more than thoeefold f
$35 million during 1979-1981 to $127 million during 1997-1999 (Wang & Dietz, 2002).

The public health impact of obesity is increasing in Korea as the prevalence
overweight and obesity in Korean children and adults is increasing (Baek et al.P2802f
al., 2006). Obesity-related medical expenses accounted for 0.91-1.88% of total nationa
health expenditures in 1998 (Baek et al., 2002); whereas medical expenses acco@ried for
percent of total U.S. medical expenditures in 1998 (CDC, 2009b; Finkelstein, Fiebelkorn, &
Wang, 2003). The socioeconomic burden associated with overweight and obesitgis hig
in Western countries, accounting for 2-9% of total national health expesl(WHO, 1997).
Although medical expenses in Korea are lower than those in Western countriég; obes
related medical expenses should not be ignored considering the increasing trend of
overweight and obesity in Korea.

Children’s Risk Factors Influencing Overweight in Children with ID

There are several risk factors influencing overweight in children with Risk
factors for overweight and obesity in children with ID include age (De,ét(#8; Ells et al.,
2008; Fox, Hartney, Rotatori, & Kurpiers, 1985; Lin et al., 2005; Marshall et al., 2003;
Stewart et al., 2009; Takeuchi, 1994), sex (De et al., 2008; Fox et al., 1985; Ha et al., 2005;
Lin et al., 2005; Stewart et al., 2009; Takeuchi, 1994), type of disability (Bandinj 20@5;
Ells et al., 2008; Takeuchi, 1994), severity of disability (De et al., 2008; lah,&005), and
medication induced obesity such as anti-epileptics or anti-psychotisse(Hl., 2008; Lin et

al., 2003; Lobstein et al., 2004).
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Age & Childhood Overweight

Studies focusing on the relationship between age and overweight in children with 1D
have reported conflicting results (De et al., 2008; Ells et al., 2008; Fox &b, Lin et al.,
2005; Marshall et al., 2003; Stewatrt et al., 2009; Takeuchi, 1994). The trend ofimgrea
BMI levels in children with ID aged 4 to 18 years is supported by several stbkdiest(al.,
1985; Lin et al., 2005; Takeuchi, 1994). The prevalence of overweight in childrerDwith |
has been observed to increase with age in previous studies (Fox et al., 1985; Lin et al., 2005;
Takeuchi, 1994). Overweight was observed more in older girls than youngengirie
study (Fox et al., 1985). Girls with ID in junior high school were approximatelymes t
more likely to be overweight than girls with ID in elementary school (Telkie 1994). In
addition, the prevalence of overweight in boys with ID was 12% in children aged 4 aos6 ye
and 25% in children aged 7 to 12 years (Lin et al., 2005). However, other studiemhave
supported a relationship between increasing age and overweight children \{ite éDal.,
2008; Ells et al., 2008; Marshall et al., 2003; Stewart et al., 20009).
Sex & Childhood Overweight

Men and women differ in the patterns of fat deposition and fat utilization in
metabolism, and these sex differences may be reflected in body far(Rd&chulkin, 2008).
The relationship between sex and body fat composition in adults is distthat women
tend to be more obese than men due to women’s evolutionary characteristics ézcstese
fat for reproduction and lactation (Lovejoy, Sainsbury, and the Stock Conference 2008
working group, 2009). Consequently, women with ID are at greater risk of ogétvesid
obesity compared with men with ID (Hove, 2004; Melville, Hamilton, Hankey, Miller, &

Boyle, 2007; Robertson et al., 2000; Yamaki, 2005). However, less is understood about
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sex-specific body fat composition during the childhood period ranging fromZatigough
19 years (Bogin, 1999).

Generally, sex differences in the proportion of body fat begin early in life, but are
further strengthened during puberty (Power & Schulkin, 2008). Pubertal matusation i
known to impact obesity development (Jasik & Lustig, 2008; Kimm, Barton, Obarzanek,
McMahon, Kronsberg, Waclawiw, et al., 2002). When female adolescents enter puberty
earlier than male adolescents during pubertal maturation, sex diffeleetmaae greater as
body fat composition is generally higher in female adolescents than in male adtdesc
(Wells, 2006). Female children and adolescents aged 8 to 18 years tend seitiozedat
mass continually; whereas male children tend to maintain similar body fabsadmn
throughout childhood (Bogin, 1999, p. 34). During the childhood period of 2 to 10 years of
age, the reported differences in stature and body fat composition betweere)dhemever,
have generally been smalll (Bogin, 1999; Wells, 2006).

Several studies have explored the relationship between sex and overweight in
children with ID (De et al., 2008; Fox et al., 1985; Ha et al., 2005; Lin et al., 2005; S¢twar
al., 2009; Takeuchi, 1994). Although the prevalence of overweight has increased in both
boys and girls over time, there are mixed findings about the relationshipelpetex and
overweight in children with ID. Most studies have found that there is no significant
difference between sex and overweight in children with ID aged 7 to 12 géhmigh
female children with ID have a tendency to be slightly more overweight edrapared to
male children (De et al., 2008; Ha et al., 2005; Lin et al., 2005; Stewart22@0; Takeuchi,
1994). In one study that examined the relationship between overweight and sex im childre

with ID aged 5 to 10 years, the prevalence of overweight in girls wasisagtiy higher
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than in boys (Fox et al., 1985). These conflicting results may be explaines-bgexific
body fat composition during the middle childhood period, similar to what has been described
for typically developing children.

There are generally sex differences in food consumption. Male aculesar
likely to consume vegetables and fruits (Forshee & Storey, 2006; Wardle, Hagsae Ste
Nillapun, Jonwutiwes, & Bellisle, 2004), whereas female adults tend to be morerahcer
about their weight, and thus frequently select vegetables or fruits to control thgkit we
(Reba-Harrelson, Von Holle, Hamer, Swann, Reyes, & Bulik, 2009). As a resudt, thes
differences of attitudes might explain sex differences in food choices. le Whre have
been no published, peer-reviewed studies examining the relationships between sex and food
choices to identify dietary patterns, previous studies on sex differences in fooescbii
adults and adolescents could be applied to the case of children with ID.
Severity of Disability & Childhood Overweight

For adults with ID, a relationship between overweight and severity of citele
disability has been consistently reported. Studies suggest that thiepcevaf obesity is
higher in adults with mild to moderate intellectual disabilities than insduth severe
intellectual disabilities in U.S. (Fox & Rotatori, 1982; Kelly, Rimmer, &Blel986; Moran,
Drane, McDermott, Dasari, Scurry, & Platt, 2005; Robertson €@)Q) and Norway (Hove,
2004). However, in three previous studies of children with ID, no significktiomrship
was found between the severity of disabilities and overweight (De et al., 2008;dt9x e
1985; Lin et al., 2005). Using data from 98 Australian children with ID and develogmenta
delay aged 2 to 18 years, severity of disability was classified into tiwes;lenild, moderate

and severe or profound. There was no difference in the prevalence of overweight in
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children with ID and severity of disability (De et al., 2008). In a Taiwarstudy using a
representative sample of 279 children with ID aged 4 to 18 years, four levels ofitglisabil
were used, and no significant relationship was found between obesity and severity of
disability (Lin et al., 2005). There was little information about diagrgpand classifying
the severity of disability for children with ID in the two studies (Fox et al., 1985)

The severity of disability may influence children’s dietary intdkeugh
dysfunctional eating behaviors such as overeating and food selection (Hove, 2004, 2007;
Morgan et al., 2002). Parents of children with disabilities may frequently @ogs to their
children, which may be triggered by feelings of guilt related to the dityatiltheir children
or a fear of being perceived as uncaring (Leibold, 1994). In addition, foptengiven to
children with ID to pacify their emotions (Leibold, 1994). Therefore, the ggwdr
intellectual disability in children is expected to increase the riskibdhood overweight by
dysfunctional eating problems (Rimmer et al., 2007).

Parental Risk Factors Influencing Overweight in Children with ID

Childhood overweight tends to run in families because of shared genes and shared
environments (IOM, 2005). It is generally accepted that children’s eatihgxercise
behaviors are largely influenced by their family environment (IOM, 2005).enBaplay a
significant role in developing children’s health behaviors concerning eating gsidadh
activities (Binns & Ariza, 2004; Davison & Birch, 2001b; Davison & Birch, 2002; Golan &
Crow, 2004; Welk, 2003). Parents support the acquisition of eating habits, and provide the
primary social learning environment for children (Lindsay et al., 2006). Becdhildren’s

health habits are highly dependent on parents’ actions and attitudes towaradmating
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exercise, the home environment can have a lasting effect on childrentg wajgctories
(Davison & Birch, 2001a).

Parents of children with disabilities can strongly influence their cimigreating and
activities through modeling, food preferences, and perceptions about food and chilis wei
because children with ID spend most of their time at home and are dependent upon famil
members for care (Rimmer et al., 2007). Therefore, having a bettestamtkng of
parental beliefs and attitudes, including parental perceptions about theis gfeight,
parenting of their child with ID, and parental BMI can guide the procesaiswering
questions regarding the high overweight rate among children with ID.

Parental BMI & Childhood Overweight

A number of studies have found that parental BMI was significantly comlelate

their children’s BMI (Burke et al., 2001; Danielzik, Langnase, CzagskitMast, Spethmann,

& Muller, 2002; Davison & Birch, 2002, 2005; Fiore, Travis, Whalen, Auinger, & Ryan,

2006; Kosti et al., 2008). Parental obesity has been identified as one of the most fotent ris
factors of childhood overweight; and the most powerful identified risk factor faniag

obese is having obese parents (Agras, Hammer, McNicholas, & Kraemer, 208¢ 8Ag
Mascola, 2005; Blair et al., 2007; Burke et al., 2001; Danielzik et al., 2002; Davisacl& B
2002, 2005; Fiore et al., 2006; Kosti et al., 2008; Whitaker et al., 1997; Wu & Suzuki, 2006).
One early study of the relationship between parental obesity and childhood gierwei
(Whitaker et al., 1997) reported that overweight and non-overweight children younger than
10 years of age are more than twice as likely to be overweight or obese hoadulttheir

parents are obese. In one 10-year longitudinal study seeking to idesktifgctors for
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overweight children, five independent risk factors for childhood overweight were identif
the strongest direct factor was parental overweight (Agras et al., 2004).

Most studies suggest that there is a positive relationship between childkéines&
both fathers’ and mothers’ BMI (Burke et al., 2001; Fiore et al., 2006; Reilly et al.,,2005)
although some have reported that children’s BMI is more closely assogithetiaternal
BMI than with paternal BMI (Danielzik et al., 2002). In a study of identifyislg factors
of overweight in children of either obese families or non-obese families ths third
National Health and Nutrition Examination Survey (NHANES ll1), the steshgsk factor
was the obesity history of fathers and mothers (Fiore et al., 2006).

Poverty, Parental Education and Relationships to ID

Poverty is strongly associated withrious disabilities (Fujiura & Yamaki, 2000).
The prevalence of disability in children and adults is higher in persons with iloveenes
(Emerson & Hatton, 2007a; Fujiura & Yamaki, 2000; Leonard & Wen, 2002)Webtern
Australia, 10% of the most socioeconomically disadvantaged families hadhaorgvie
times the risk of having children with mild to moderate 1D, compared with 1G%osé in
the least disadvantaged (Leonard & Wen, 2002). The association between paverty a
intellectual disability is also evident in the U.S. (Emerson & Hatton, 2007b; Féjiura
Yamaki, 2000). Approximately 30% of U.S. children with disabilities are tegdo live
below the federal poverty level, compared with 16% of typically developindrehil
(Fujiura & Yamaki, 2000). In the U.K., 39% of disabled children were reported to live
below the official poverty level, compared with 32% of nondisabled children (Emerson &
Hatton, 2007b). Poverty and the circumstances associated with poverty poch as

nutrition, poor housing conditions, and limited access to appropriate health v&zesseray
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be significant factors contributing to both poor health outcomes and disability.

Pathways between poverty and families of children with disabilitieg@ite
supported. First, families of children with disabilities are oftendadéh high health care
costs and labor intensive daily care routines (Dobson, Middleton, & Beardsworth, 2001,
Emerson, 2007; Lukemeyer, Meyers, & Smeeding, 2000). Direct costs of supporting
children with ID include specific transportation, special equipment, and @ridd c
arrangements. These costs may have an impact on family poverty |8eelond, poverty
is frequently associated with increased exposure to socio-environmskfalctors
associated with poverty, environmental toxins, accidents, infections, less thaal optim
parenting, poor schooling, and a range of adverse life events (Bradshaw, 20@kdL&on
Wen, 2002). For example, poverty is a risk factor for preterm dglawgal low birth weight,
both of which are significant risk factors for intellectual disability (Ledr&aiVen, 2002).
Third, based on data related to children with special health care needs enrolleStaiehe
Children’s Health Insurance Program (SCHIP), nearly 50% of children p&itied health
care needs are from single-parent households compared with 17% of typicalbpoheye
children (U.S. Census Bureau, 2003). Single parent families are moretdikislg in
poverty than two-parent families (Lutenbacher, 2002).

Adverse health outcomes have been shown to be associated with poverty (Adler,
Boyce, Chesney, Folkman, & Syme, 1993), especially among children@vittnherson,
2007; Emerson & Hatton, 2007a, 2007b; Fujiura & Yamaki, 2000; Graham, 2005; Leonard &
Wen, 2002). Poverty in children with ID has been associated with incredsedl ris
exposure to physical and psychosocial hazards, such as poor nutrition and housing,

environmental toxins, and a range of adverse life events (Emerson, 2007). cuimelated
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exposure to such risks over a lifetime is likely to represent a significaat tior future health
and well-being (Graham, 2005).

The relationship between SES and overweight in children with ID is not well
identified, although the importance of the pathways of SES and poor health outcomes has
been well documented (Emerson, 2007; Emerson & Hatton, 2007a, 2007b; Graham, 2005).
Low SES has been shown to be associated with increased risk of overweightalhytypic
developing children ( Cooke, Wardle, Gibson, Sapochnik, Sheiham, & Lawson, 2004;
Johnson et al., 2008; North & the Avon Longitudinal Study of Pregnancy and Childhood
Study Team, 2000; van der Horst et al., 2007). The strength of the relationsteprbetw
SES and overweight in typically developing children is expected to be stiongeldren
with ID (Emerson, Hatton, Llewellyn, Blacker, & Graham, 2006). In tte &ttempt to
examine the association between SES and overweight in Korean children yhtwéver,
there was no observed significant relationship using two measures of SESmsdicat
mothers’ education levels and family income levels (Ha et al., 2010). Usinfyalata06
mothers of Korean children with ID aged 8-19 years in six special schools, |[&8er S
measured by family income level, did not significantly predict the development of
overweight in children with ID.

Several scientists have hypothesized that low SES may be related toatiigt g
palatable and energy dense foods, such as fats and sugars, are inexpensive egathpare
healthier foods such as fruits and vegetables (Drewnowski & Specter, 2004; Forshee &
Storey, 2006). In addition, children in families with low SES may have limdeelsa to
activity programs and facilities that may promote better health outc@essnikova,

Valkova, & Block, 2003). Using data from the Continuing Survey of Food Intake by
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Individuals 1994-1998, family income has independent positive associations with healthy
dietary patterns high in fruits and vegetables (Forshee & Storey, 2006).
Parental Perception about Children’s Weight Status & Childhood Overweight

The attitude that fatness is desirable and a sign of health may stem frimmgthe
held belief that a degree of fatness helps to increase one’s survival oatghtigreater
resistance to disease (Parizkova & Hills, 2005). In this situation, paresnsbetieve that
their overweight children will naturally grow up being healthy childeerd as a result, they
frequently fail to perceive their obese children as overweight durihgaaldhood (Jain,
Sherman, Chamberlin, Carter, Powers, & Whitaker, 2001). Some mothers alEssifg
their children as being of a normal weight out of a reluctance to admit thathidies have
weight problems (Maynard, Galuska, Blanck, & Serdula, 2003). Parentsasec
perception of overweight children is important because obese children arekelgre
become obese adolescents and adults (Baughcum, Chamberlin, Deeks, Powers, &,Whitaker
2000), and an inaccurate parental perception of children’s weight statieaddn an
ineffective overweight prevention and management program (Baughcum et al., 2000).

Accurate parental perceptions of children’s weight status are assbwaigh parental
readiness to help children modify diet and physical activity behaviors (RheagbelL
Arscott-Mills, Mehta, & Davis, 2005). Accurate parental perceptions of weaghtlso be
a key factor in solving the problem of significantly increased rdtekilnhood overweight.
If parents fail to accurately perceive their children as overweight, thgynot seek out or
accept counseling on nutrition and physical activity behavior changesdocsisiren with
weight reduction measures (Doolen, Alpert, & Miller, 2009; Eckstein et al., 2006). T

achieve active parental engagement in overweight prevention programsdeerghgarents
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should have an accurate perception of their children’s body weight and be aware of poor
health outcomes attributable to being overweight.

In previous studies of typically developing children, the accuracy of parental
perceptions about children’s weight status has been inconsistent (Adams, QRince,&
2005; Baughcum et al., 2000; Genovesi et al., 2005; Hirschler, Gonzalez, Talgham, &
Jadzinsky, 2006; Jain et al., 2001, Jeffery, Voss, Metcalf, Alba, & Wilkin, 20@5um,
McDermott, O’Callaghan, Najman, & Williams, 2008; Maynard et al., 2003).a |
systematic review of the accuracy of parental perception of weaghssif their typically
developing children, a large variability in the accuracy of perceptionsepasted, ranging
from 6.2% to 73% (Parry, Netuveli, & Saxena, 2008). In 19 of 23 studies reviewed, less
than 50% of parents correctly identified their children as overweight (Raaty 2008). In
a nationally representative sample of 5,500 children in the U.S. aged 2 to 11 years,
approximately 42% of mothers accurately classified their overweiglirehibs being
overweight, and 58% of mothers misclassified their overweight children asrimgimgl
weight or underweight (Maynard et al., 2003).

The accuracy of parental perceptions of children’s weight status oftes barthe
sex of the children. Several published scientific studies confirmed thatggverticularly
mothers, were more likely to underestimate the weight of male children evieitestimating
the weight of female children among typically developing children (Mamuin, 088;
Maynard et al., 2003; Manios, Kondaki, Kourlaba, Vasilopoulou, & Grammatikaki, 2009).
The tendency towards underestimation of weight status for boys and ovetiestiimagirls
seems to reflect social norms in that the preference to be either thin wemdr and the

definition of ideal body weight is determined by cultural standards (C&aDigristakis,
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2003; Wright & Whitehead, 1987). Sociocultural norms of thinness may pressaia cert
population subgroups, such as younger women, to be thinner (Crawford & Campbell, 1999).
For girls, overweight may be viewed by some as symbolic of an individual’s fadira in
self control; while for boys’ muscular body types may be preferable@midered healthier
(Ritenbaush, 1991). As a result, mothers are likely to perceive their overweitght
children as being normal weight, and such perceptions may be related to astimdaon
of boy’s weight status. In contrast, mothers may be more critical ghtvend body image
issues for girls; and they may be more likely to overestimate tmealéechildren’s body
weight (Mamun et al., 2008; Maynard et al., 2003; Manios et al., 2009).

For children with ID, it is important to understand the parental perceptiohsiof t
children’s weight status as one step in preventing overweight problems ¢dlasda Vann,
& Choi, 2010). Children with ID are often highly dependent on their parents duerto thei
lower cognitive abilities, which can profoundly affect their functioning and atlaptto
everyday life (Harris, 2005, p. 99). For children with ID, however, listleniown about the
relationship between parental perception about their children’s weight atatwhildren’s
actual BMI, even though existing evidence suggests that parental perceptiogis of
children’s weight status play a pivotal role in providing healthy foods and vigaotiwgy
(Ha et al., 2010). In one study regarding the accuracy of mothers’ pernseptitheir
child’s weight status, 87% of mothers of overweight children correctly fibheir
children as overweight (Ha et al., 2010). However, it is unclear why mothersadrkechil
with ID were more likely to classify their children’s weight statosusately than those in

many studies of children of typically developing children (Ha et al., 2010).
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Parental perceptions about children’s weight status are likely to indubeaveight
of children by mediating the children’s eating and physical agtitll et al., 2003).
During childhood, family environment is the key context for the development of food
preferences, dietary intake patterns, and eating behaviors that shapnthbbddy weight
(Stang, Rehorst, & Golicic, 2004). Parents’ control of access to food may fexdten c
preferences for high-fat and energy dense foods, and limit acceptance ofyaofddetls
(Davison & Birch, 2001b). In particular, children with ID are most likely toftected by
parental feeding habits due to the greater dependence (Rimmer et al., 2007).
Parenting Stress & Childhood Overweight

“Parenting” may be defined as purposive activities aimed at ensuringrtheas
and development of children (Hoghughi, 2004, p. 5). Parenting is viewed as dynamic, and
involves a series of actions and interactions on the part of parents that inchtamsem
cognitions, and behaviors to foster children’s growth and development (Belsky, 1984).
Parenting stress is experienced by all parents and is a normal phenomenmoe. de§ree of
parenting stress is normal and expected (Crnic & Low, 2002, p. 250). However, a high
level of parenting stress can be harmful to a child’s well-being (Mulsow, @aEersley,
Reifman, & Huston, 2002). A high level of parenting stress is likely to be assbwih
less secure parent-children attachment relationships and poorer healthesutooaildren
(Hadadian & Merbler, 1996).

The construct of parenting stress has been defined in numerous ways weth relat
different meanings. Parenting stress can be defined as the niidradt@en perceived
resources and the actual demands of the parenting role (Morgan, Robinson, & Aldridge

2002). Parenting stress has also been defined as the aversive psych@agimal to the
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demands of being a parent (Deater-Deckard, 1998). There are four modela\tieat nsed
to explain parenting stress: the multifactorial model proposed by Mash and Johnston (1990)
the parenting stress model which is the basis of the Parenting StresgAhutkx, 1995);
the parent-child relationship theory of parenting stress (Deater-Deckard; 2004he daily
hassles model of parenting stress (Crnic & Greenberg, 1990). Of theseghtnari
parenting stress model developed by Abidin (1995) is widely used to measure parenting
stress. In Abidin’s parenting stress model, the total stress experiepparents in their
parenting role is thought to be a function of both parent and children characté¢Abiidin,
1995). Under an adverse situation, such as life stress, parenting strdss imagased and
the risk of dysfunctional parenting is likely to be elevated (Abidin, 1995). Ragesttess
can influence children’s development, and at the same time, children can also enfluenc
levels of parenting stress by their demands (Deater-Deckard, 2004).

Parenting stress is one of the most commonly measured concepts in thedit@nat
children with disabilities (Deater-Deckard, 2004). Parents who hawramivith
disabilities experience a variety of psychological stressesdélatee children's disability.
Parenting children with disabilities is stressful because specidyfadaptation is often
needed for those families (Shapiro, Blacher, & Lopez, 1998). Parentsadenfdh
additional parenting burdens, such as educational efforts to understand the children’
behaviors, long-term care for children’s medical problems, and certain deesitgbmoals
for walking and self-care that normally occur without much parent €fstwapiro et al., 1998,
p. 611). Parenting children with disabilities is likely to be a lifetime®arexperienced by
parents and siblings. The family must undergo a variety of profound changes t@abapt t

presence of children with disabilities.

44



Most published studies have consistently reported that mothers of chvilidnen
disabilities perceived higher levels of parenting stress than mothegma#lty developing
children (Beckman, 1991; Hadadian & Merbler, 1996; Margalit, Raviv & Ankonia, 1992;
Solis & Abidin, 1991). In addition, parenting children with ID may negatively atfex
well-being of other family members. Mothers of children with IDadten at risk for
mental health problems, especially depression (Beckman, 1991). Motherslidrchilth
developmental disabilities are at greater risk of depression as companethers of
typically developing children (Singer, 2006). Maternal depression is one obitenidely
studied influences on parenting (Cicchetti, Rogosch, & Toth, 1998; Goodman & Gotlib,
1999; Radke-Yarrow, 1998). Depression is associated with problematic parehtiwgbe
and maladaptive parent-child interactions (Conley, Caldwell, Flynn, Dupre, & ptydol
2004). Feelings of sadness and hopelessness may lead to parenting inconapetence
ineffective parent-child interactions. A mother’s depression may alst resiegative
effects, such as insensitivity, irritability, and being critical (@grét al., 2004).

All parents of children with disabilities do not necessarily have probleths wi
maladaptive emotions and negative parenting stress (Cho et al., 2000). Parerdseof chil
with disabilities tend to view the event differently; some parents may éndflzial meaning
for having children with disabilities, for example, as God'’s plan, whergess may
appraise the experience negatively (Cho et al., 2000). In one study, parentdrehakith
ID were more likely to pay attention to their children’s health behaviors whgpéreeived
the challenges presented by their children’s disabilities in a posiammer (Black & Lobo,

2008).
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Effective parenting can reduce the risk of childhood overweight by choosing healthy
dietary patterns and physical activities (Ventura & Birch, 2008). A igigpvody of
scientific literature has examined the association between parantingealth outcomes of
children (Aran, Shalev, Biran, & Gross-Tsur, 2007; Regber, Berg-Kellya&ilty) 2007).
The incidence of overweight in children with ID may be reduced by eféeparenting,
although there have not been published peer-reviewed studies identifying tlbaskipt
between parenting and overweight in children with disabilities. Paremtiageen to
significantly influence health in children with cerebral palsy afterrodliintg for the severity
of disability and children’s age (Aran et al., 2007). Understanding paresttess in
families of children with ID is crucial to identifying predictors of oveigtge.

Dietary Patterns in Children with ID

Dietary Patterns

The single nutrient approach to identifying a relationship between diet and healt
outcomes has been widely used in nutritional research (Kant, 2004; Newby & , 2By
Ritchie et al., 2001). However, this method is limited by its ability feex the
relationships between dietary intakes and various kinds of diseases; peopéalsadand
snacks consisting of a variety of foods, rather than isolated nutrients (Hu, Riampfé&,
Ascherio, Spiegelman, & Willett, 2000). For this reason, analyzing thd effsmgle
nutrients alone ignores the inherent complexity of diet and does not identify tipdaiynief
all individual foods that describe a complete food pattern (Kant, 2004). For exarhete, w
diets high in fiber tend to be high in vitamin C, folate, and potassium, we cannot be certai
that the relationships between fiber and overweight are a consequence oh\Gtamiolate

intake alone.
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The use of food or food groups might help to capture the relationships between diet
and health outcomes. Due to limitations in the single nutrient approach, studiets
patterns have explored the relationship between diet and health outcomes lesause t
approach can take into account the complex interaction between numerous components
within the diet (Dam, 2005; Jacques & Tucker, 2001; Kant, 2004; Newby & Tucker, 2004;
Ritchie et al., 2001). The dietary pattern approach is a statistical mbtssdl on factor
analysis, in which foods are placed into distinct non-overlapping food groups (Kant, 2004).
This data reduction method identifies several independent factors in a conrefatrix and
provides factor scores that allow individuals to be ranked in terms of how closely they
conform to the total pattern (Jacques & Tucker, 2001). The dietary pattern &pipasac
several advantages: (1) the dietary pattern approach can take into accoomniptex
interaction between numerous components within the diet; (2) small cumulétives eff
single nutrients and foods on health outcomes can be taken into account; and (3) research
findings based on the dietary pattern approach are more comprehensive andirddHg
2002; Kant, 2004; Newby & Tucker, 2004).

Dietary pattern analysis has been validated as an approach for exploring the
relationship between dietary intakes and disease (Hu et al., 1999; Millen, Quatromoni,
Copenhafer, Demissie, O'Horo, D’Agostino, 2001). Several studies have found the
relationship between overall dietary patterns and chronic diseases sudi@ssaular
disease (Hu et al., 2000), cancer (Chen et al., 2002) and overweight or obesityifidaskar
al., 2000; Ritchie et al., 2007; Shin et al., 2007) using the dietary pattern analygtary Di
pattern analysis provides a complete assessment of the combinations of foods d@milime

may be useful in identifying emerging dietary patterns in a certain populk&tiben(et al.,
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2001). This analysis may be more informative for describing the nutrietioédgy of
childhood overweight because it does not look at each nutritional factor inosdatce the
nutritional etiology of overweight is complex and still controversial (Johnsdn €088).

There are several distinct dietary patterns which are associated etiteldied
diseases (Kant, 2004; Ritchie et al., 2001). Dietary patterns related tocatismases
ranges from healthy, Mediterranean, traditional, prudent to Western doatideyns. The
Mediterranean diet has advantages due to its potential to prevent cardiovdisealse
(Martinez-Gonzalez, Bes-Rastrollo, Serra-Majem, Lairon, Estruchrjd&dpoulou, 2009).
The Mediterranean dietary pattern is defined as the dietary pattern founedalive-growing
areas of the Mediterranean region and is characterized by the followghgconsumption of
unrefined cereals, fruits, and vegetables; moderate-to-high consumptidm ahfislow
consumption of meat and meat products (Martinez-Gonzalez et al., 2009). In a study of
dietary patterns in U.S. adults, two dietary patterns were identified fagitay analysis:
Western dietary pattern characterized by processed and red meats, etyyss and refined
grains; and prudent dietary pattern characterized by cruciferous vegetgens, carrots,
salads, and fresh fruits (Fung, Schulze, Manson, Willett, & Hu, 2004; Heidemann, Schulze,
Franco, van Dam, Mantzoros, & Hu, 2008; Osler et al., 2002; Schulze, Fung, Manson,
Willett, & Hu, 2006; Qi, Cornelis, Zhang, van Dam, & Hu, 2009; Tseng & De Villis, 2001)
Some traditional dietary patterns for a specific ethnic population have lpeetece such as
Korean dietary pattern (Shin et al., 2007; Song et al., 2009). Until recently, most mublishe
studies of dietary patterns have focused on adults and typically developoirgrchidut little
has been identified in the published, peer-reviewed scientific literatunelregdietary

patterns of children with ID.
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Three published studies were identified that examine the relationship between
dietary patterns and overweight in Korean children (Li et al., 2006; Shin et al., 20QyeS
al., 2009). One study identified three major dietary patterns (Shin et al., 200W8.
“Korean dietary pattern” was identified by higher intakes of vegetgkil@ehi (Korean
traditional spicy raw vegetables), seaweeds, beans, fruits, milk and dairy prodtints
“animal foods pattern” was characterized by high intake of animal foods sbelefapork,
poultry and fish as well as fast food including hamburgers and pizza. The “patets”
showed high intake of ice cream, sweet drinks, chocolate, sweet baked goods and sugary
foods (Shin et al., 2007). In other studies examining the association betwegn dietar
patterns, sexual maturation, and overweight in Korean children, four dietary patteens
identified (Li et al., 2006). The first dietary pattern, named “rice andtihwas
characterized by green and yellow vegetables, garlic, white ricés,rbeans, bean products
and vegetables (Li et al., 2006). The second dietary pattern was nameadstshalif
processed meat.” The third dietary pattern was named “pizza and drinkifiedeby
intake of soft drinks, pizza and hamburgers, juice, cookies and cakes. The fourth dietary
pattern was named “milk and cereal,” consisting of milk and yogurtalcened other grains
(Li et al., 2006). In an analysis of three consecutive studies of the KoreatoNudealth
and Nutrition Examination Survey (KNHANES), three dietary patterns vedaged to
overweight in Korean children (Song et al., 2009). The “Korean traditional dietrgat
characterized by higher consumptions of white rice, kimchi, vegetablesshntyfiical
components of a traditional Korean diet. The “Modified dietary pattern” is &ication
of “Korean traditional pattern” and “Western dietary pattern.” The “@festlietary

pattern” had a higher consumption of flour and bread, pizza and hamburgers, meat and meat

49



products, dairy products, and soft drinks (Song et al., 2009). Three studies indicated that
animal food patterns, Western patterns, and sweets patterns increase theuwgsiveight,
while Korean dietary patterns or Korean traditional patterns wereiatsbwith positive
health outcomes in Korean typically developing children (Li et al., 2006; Shin) 20aV;
Song et al., 2009).
Dietary Patterns & Overweight
Generally, healthy dietary patterns high in whole grains, fruit, and alelgstare
expected to be associated with maintaining weight status or losing welgteas
Westernized dietary patterns characterized by high-fat produitt®dgrains and sweets are
more likely to be associated with weight gain (Johnson et al., 2008; Newby & Tucker, 2004
Ritchie et al., 2007; Quatromoni, Copenhafer, D’Agostino, & Millen, 2002) healthy diet,
high in vegetables and fruits, is expected to help people lose weight by enhanetggadt
reducing energy intake (Rolls, Ello-Martin, & Tohill, 2004). Vegetables antsfnelp a
person feel full or satiated because these foods tend to be high in fiber andontgat
which may be the best predictors of satiety (Rolls, Roe, & Meengs, 2004). These
characteristics reduce energy density which is important for weigragearent (Rolls et al.,
2004). Dietary patterns characterized as low in vegetables and feugssaciated with
greater odds of excess adiposity in childhood (Johnson et al., 2008; Quatromoni et al., 2002).
Several studies have demonstrated that Western dietary patterns an® lbely
associated with an increased risk of childhood overweight (Johnson et al., 2008; Li et al.,
2006; Ritchie et al., 2007; Shin et al., 2007; Song et al., 2009; Woodward-Lopez, Ritchie,

Crawford, & Gerstein, 2006). Using data from 1,203 children aged 5 to 9 yearsy dieta
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patterns characterized as high in sweets and meats were assottlatgeater odds of
having excess adiposity in childhood in United Kingdom (Johnson et al., 2008).

The consumption of sweetened beverages, including soft drinks, has been steadily
increasing among children; and sweetened beverage consumption has been shown to
dramatically increase as children grow older (French, Lin, & Guthrie, 2003searchers
have long assumed that a high intake of sweetened beverages is associated with t
increasing prevalence of overweight in children (Ariza, Chen, Binns, & Cliekt2004;
Berkey, Rockett, Field, Gillman, & Colditz, 2004; Nicklas, Yang, BaranowskieZa&
Berenson, 2003; Welsh, Cogswell, Rogers, Rockett, Mei, & Grummer-Strawn, 2005).
However, the results of studies on the relationships between sweeteneddmewaachg
overweight among children and adolescents are mixed and inconclusive. Children’s
sweetened beverage consumption has been shown to be positively associated wdfiytheir
energy intake and overweight (Ariza et al., 2004; Berkey et al., 2004; Netkdds 2003;
Welsh et al., 2005). During a three year follow-up study of 16,771 children from 5§ state
there were significant linear relationships between being overweighbasdraption of
sugar added beverages in both male and female children aged 9 to 14 yéans ¢Bal.,

2004). However, other studies have reported that consumption of sweetened beverage and
soft drinks are not significantly correlated with increasing BMI amonidrem, even though
the quantities of fruit drinks, milk, regular and soft drinks are associated vatletargy
intake (Forshee & Storey, 2003; O’Connor, Yang, & Nicklas, 2006).
Summary
In general, the prevalence of overweight in children with ID is significdmglger

than in typically developing children. Although many studies have examined the
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associations between childhood overweight and multiple risk factors in typieaigfoping
children, little is known about the relationships between childhood overweight and multiple
risk factors in children with ID.

To decrease the higher rate of overweight in children with ID, there is a need to
identify the interrelationships between weight status in children and reuisglfactors,
such as children’s and parental risk factors and dietary patterns. Seskefattors are
expected to influence overweight in children with ID, including: age, segrigeof
disability, dietary pattern; parental risk factors including parental, Bitental perception
about their children’s weight status, parental education, and parenting sffestate, risk
factors influencing the weight status of children with ID are limited tien’s
characteristics such as children’s age, sex and types of disabiigyerity of disability.

Other risk factors, including parental risk factors and dietary pattenves nod yet
been supported by scientific literature. Generally, childhood overweighttenals in
families because of shared genes and shared environments, and childneg areh@xercise
behaviors are largely influenced by their family environment (IOM, 2005).enBaplay a
significant role in developing children’s health behaviors and support the aicquadit
eating habits, and provide the primary social learning environment for childretsély et
al., 2006). To better understand the higher rate of overweight among childréb witis
clear that identifying risk factors that influence weight status il with ID is an

important first step. Therefore, these potential risk factors areths of the current study.
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CHAPTER 3

METHODS

Research Design

A cross sectional study was performed to identify the relationships between
children’s and parental factors, dietary patterns, and weight status in childine
intellectual disabilities aged 7 to 11 years. The selection of a researgh depends on
the research questions of interest. In this study, the research questionsasgobiations
between child’s weight status as a dependent variable (Y) and multiple indepeariries
(Xs), including children’s age, sex, severity of disability, parental BMI, pakeducation,
parental perception, parenting stress, and child’s dietary patterns. Tifyidentlations
between children’s weight status and other variables at a fixed time poiossa £ectional
study design is needed; cross-sectional studies are appropriate for dgsbelstatus of
phenomena or for describing relationships among phenomena at a fixed point in time (Brink
& Wood, 1998, p. 161; Polit & Beck, 2004, p. 167).

Although other researchers often highlight the strengths of a longitudinal study
design focusing on the causes of childhood overweight in typically developing children, a
correlational study design was suitable for children with ID. ldentifyalationships
among variables rather than inferring causal relationships is needédsastap in studying
this phenomenon in children with ID because little is known about the associationsbetwee

overweight or other health problems and children with ID. Therefore, a ciigsaé



research design is appropriate to describe overweight phenomena among ehitui®
because it allows for collecting a large amount of data about a problem (Paitks& 204,
p. 195). After a cross-sectional study has been performed, longitudinal degypshen
be helpful to focus on the causes of childhood overweight and to develop and evaluate
tailored overweight prevention programs or weight reduction programs for childiefDwi
A cross-sectional study design was chosen for this study to test thenshgis between
children and parental risk factors, dietary patterns and weight status irechidh 1D aged
7 to 11 years.

Subjects and Settings
Subjects & Sample Size

The target population was children with ID aged 7 to 11 years who did not have
physical disabilities and their biologic parents. For this study, a conwensample of 88
children/parent pairs was recruited in three special schools in Daegu and oaksspeal
in Seoul. Both male and female children were recruited. The ethnicitdispatticipants
in the study sample were Koreans.

Determining the minimum sample size is important for the process of testing
research hypotheses adequately. A procedure known as power analysis mpagféable
way to estimate sample size; and it can also be used to estimate the likelih@ostloly
will reject the null hypothesis (Murphy, Myors, & Wolach, 2009, p. 24). Power analysis
involves four basic concepts: statistical significance known as alphadedetision
regarding the desired level of power, a statistical test, and the @fecLipsey, 1990, p. 30;
Murphy et al., 2009, p. 13). To perform power analysis, the level of statistical powst

first be selected by the investigative team. Once the desirebfgy@lver is selected, the
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estimated effect size, the nature of the hypotheses being tested, apth#he\aw| are chosen
for determining the sample size (Murphy et al., 2009, p. 79).

The value of sample size calculation is based on the effect size estimates
approximating the true underlying effect sizes. There are threeagjemethods for
estimating effect sizes in statistical power analysis: inductethoals, deductive methods,
and effect size conventions (Murphy et al., 2009, p. 72). Inductive and deductive methods
for estimating effect sizes in power analyses to calculate the ngcsas#le size is not
applicable when the true underlying effect sizes being tested have noepedrd in
previously published literature (Kleinbaum, Kupper, Muller, & Nizam, 1998). In this
circumstance, researchers can use widely accepted effect size conyelevehsped by
Cohen (1988), that classify the effect size values as small, medium, aneflacte
(Murphy et al., 2009). For determining the necessary minimum sample sizeidy @kt
children with ID, therefore, effect size convention proposed by Cohen (1988) can be used.
In addition, effect size calculation depends on which statistical methods, sheht-dsdt,
ANOVA, regression or correlation, are used. In the case of using the Che-sgstaithe
effect size values of .10, .30, and .50 respectively represent small, medium, aeff¢atge
(Cohen, 1988, p. 225). For this study, the Chi-square test and a medium effect size were
used to perform power calculations.

Sample size requirements can be determined by using software such aséRdwer
Precision,” “PASS” program and “G*power.” Using the ‘G*power’ software, powe
analysis calculations were conducted for the proposed statistical modeimgcihe
following nine variables: children’s age, children’s sex, children’s ggardisability,

parental perception about their children’s weight status, parenting stthessTBMI,
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mothers’ BMI, parental education, and dietary patterns. In this proposed studgle sam
size of 108 is sufficient for achieving the above-stated goalsi lmasthe Chi-squared) test,
power of 0.80, an alpha level of .05, and a medium effect size (0.3).

Inclusion & Exclusion Criteria

Parents and their children were eligible for this study if their childrdrbean: (1)
diagnosed with Intellectual Disability (ID) by a Korean psychiatric @iggR) attended a
participating special school; (3) lived with biologic parents; and (d) agedI7yeats old.

Researchers have generally classified the period of childhood in one of two way
In the U.K. research, childhood is predominately classified into three groups: the
prepubescent period (ages 6 to 9-10 years old); early adolescence (ages 9-Hate Gy
and late adolescence (ages 14 to 18 years old), representing puberty and attdisexera
maturity (Bogin, 1999; Bogin & Smith, 2000). The CDC (2005) classification system
categorizes childhood into three groups: middle childhood (ages 6 to 11 years bid); ear
adolescence (ages 12 to 14 years old); and middle adolescence (ages 15tedd)yea
Selecting a target population group for childhood overweight interventions is imiporta
because the effect of intervention programs may vary depending on the addrehdmd
corresponding differences in metabolism, developmental level, emotional development, a
nutritional needs during each of the three childhood phases (Bogin, 1999).

There are several reasons to choose middle childhood for this study. Firstnchildre
are becoming overweight at younger ages (Kim et al., 2006; Li, Ford, Mokdad, & Cook,
2006). The increasing trend of overweight in young children is important as this is
considered to be a risk factor for persistent overweight during school yeardudthoed

(Stettler et al., 2005). Second, the higher prevalence of childhood overweigtdtiisishe
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need to establish a more preventive approach at a younger age (Dietz, &Keort2001).
If obesity can be prevented before adulthood, the health risks from obesity maydzsdd
(Dietz, 2004). Therefore, the target population for this study is middle childhood, aged 7 to
11 years, because Korean elementary school systems usually allowctaldreoll at 7
years of age.

Parents and their children were excluded from this study if their children had bee
(1) diagnosed with Prader-Willi syndrome (PWS), which is expected to affeetite or
growth; and/or (2) diagnosed with cerebral palsy (Bandini et al., 2005; Hurvien Gre
Hornyak, Khurana, & Koch, 2008). Prader-Willi syndrome is a genetic humanyobesit
syndrome with eating problems and characteristic phenotypes, including goesghagia,
hypogonadism and growth hormone deficiency (Goldstone, 2004). People with PWS are
highly motivated to eat, which may be due to a failed satiety response (HintqQr2608).
Overeating is the most prominent behavioral characteristic of PWS; and thitg abmsg
people with PWS is generally inevitable (Holland, Whittington, Butler, Webb,, Boer
Clarke, 2003). Cerebral palsy is a common neurological disorder chaed@sian injury
to the immature brain that results in variable neuromuscular and cognitiverimeptsr
(Gage, 1991). Children with cerebral palsy may be more sedentary pinzadlyy
developing children, which places them at greater risk for obesity (Hurvitz 20@8;
Rogozinski et al., 2007). For example, using data from the National Health andoNutriti
Examination Survey (NHANES) 1999-2002 it has been estimated that the prewaflence
overweight in children with physical disabilities was 1.7 times higher thamiloren
without physical disabilities (Bandini et al., 2005). This suggests that@hidth 1D

having a co-occurring cerebral palsy and PWS should be excluded in thiscstindgin
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results that are more reliable because these children are likely to beshigbéyptible to
childhood overweight.
Study Setting

Children and their parents were recruited from four special schools thad serve
children with intellectual disabilities in Daegu and Seoul, Korea. Theakasehool
system is divided into two different types of schools, special schools for children w
disabilities and general schools for typically developing children. In eastentries, it is
believed that children should receive intensive, individualized, functional instruction i
specialized settings, even though integrated settings are often considéreabjador
children with disabilities in western societies. The majority of Kmi&aldren with ID
attend segregated schools according to their special needs.

Protection of Human Subjects

The protocol for this study was reviewed and approved by the InstitutionamMRevie
Board (IRB) for the Protection of Human Subjects at the University of NortbliGa at
Chapel Hill.
Informed Consent

To satisfy ethical standards for the protection of human subjects, the requirement f
informed consent is the most fundamental (Karlawsih, 2006, p. 597). Informed consent was
obtained in this study by use of a written informed consent form that was sent htwae to t
parents of eligible children. The parents were asked, if they agreed, to sign @& cons
form and return one signed copy to the school in an envelope in the children’s backpacks.
Parents could choose not to participate in the study, or they could freely withdnawstérdy

participation at any time without negative consequences. Children weaskaat to assent

58



to participate in this study because of their low cognitive abilities; fdrereconsent was
obtained from the parents. The informed consent form describes the purpose of study,
inclusion and exclusion criteria, the types of data to be collected, the study pesetiualy
duration, expected risks and discomforts, benefits, confidentiality, the rigtitise @nd
withdraw from the study, compensation, and contact information (Appendix D, Parent
consent form).

Vulnerable populations, such as persons with developmental delay or intellectual
disabilities, need more careful protection of their rights during the entearaesprocess.
However, the ability to obtain “informed” consent from persons with ID is oftertiquned
by researchers because of the lower cognitive abilities of thesepstttaypants (Brent,

2001, p. 222). As aresult, researchers often describe the research study antheeview
consent document with a surrogate or proxy decision maker or a guardian, andeask eit
parents or legal guardians to give informed consent (Brent, 2001, p. 222). It is mhfwrta
investigators to be aware that a legal guardian may not have the dependeris perst

interests in mind (Polit & Beck, 2004, p. 155). Therefore, research with vulnerable
populations should not only adhere to ethical standards, but should also be undertaken only
when the risk/benefit ratio is minimal (Polit & Beck, 2004, p. 154).

Confidentiality

Confidentiality procedures were implemented throughout the study. After consent
was obtained, the investigator assigned a confidential and sequential stuifigadiemnt
number to each parent/child pair. Study identification numbers were documented on
guestionnaires (Appendix F), the Parenting Stress Index-Short Form (P&Sh&fdix G)

and 3-day food records (Appendix H). All forms were identified by identifinaaumbers
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only, not participant names. Study identification numbers were used in all phdses of t
study. A site log book (Appendix E) linking participant names with study idestiibin
numbers was kept in a password protected computer. Those identification nunrBers we
used to identify all data collected in the study. Once the study was codrgrheteo further
follow-up was anticipated, the identified data were destroyed.

All data collected for this study remained confidential. Survey questi@snand
3-day food records data were kept in a locked file cabinet in the investigatarés ofOnce
data were entered into a database with Excel files, the database was tkeppancipal
investigator’s password-protected computer. The list of names and ideigifiaumbers
were only shared among the researchers and school nurses. School persenngbiwed
with the data collection; however, they were not given access to the filed &italy results
that are published and presented will not include individual, identifiable information.

Data Collection

In December 2009, the principals of selected special schools in Daegu and Seoul
were contacted by the principal investigator (PI) of this study. ThkerRacted the
principal of each special school by phone to schedule a meeting to obtain permission t
conduct the study. One principal of one special school in Daegu declined to partenuat
therefore that special school was excluded from this study. If principalsdagp
participate in this study, they were asked to sign a “Research Implé¢imeitgreement”
(Appendix B). Four principals agreed to participate in this study. Ongwitietpals
agreed to participate, a school nurse and school teachers in each special setipakgart
within their roles in the Korean school system. After obtaining permissiondamm

principal, the Pl met with school nurses to explain the study procedures and revgans
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and procedures, including the purpose of this study, data collection, parents’ information
letter (Appendix C), parents’ informed consent (Appendix D), and study packets. Each
study packet included a questionnaire (Appendix F and G) and 3-day food record (Appendix
H). Before data collection, all involved school nurses and research r@issigtge trained

by the PI for approximately one hour each. School nurses and researchtassiste

given copies of study documents and data collection guidelines to help them conduct the
study. Research assistants were given opportunities to practiceicgltd verifying

dietary data using food records. This process involved role playing the procesking
telephone calls to parents and conducting interviews to verify children’s diatizkg.

Each school nurse was asked to assist the investigator with recruitment of study
participants. School nurses and the Pl reviewed the school health recordsstctassed
eligibility for the study based on children’s age and diagnoses. The schaotreated a
list of potentially eligible children and their parents. Once the school made a list of
parents of eligible children, school nurses sent a parent informational coeeatet 2
copies of the informed consent form home to each parent in the children’s backpdo&s. T
school nurse documented the date the consent information was sent to the mothers on the
subject list. The backpacks were checked by the school teachers each dayhdwstadyt
period for study documents. Any completed informed consent forms were given to the
school nurse, logged in with the date received, and then checked by the PI prior to data
collection.

After consent was obtained, the Pl assigned a confidential and sequential unique
study identification number to each child on a confidential list. The idenigicaumbers

for each school began with a unique prefix (1, 2, 3 or 4) to maintain a unique study
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identification number for each child. The unique study identification numbers wigenw
on each page of the study surveys and food record forms. The Pl shared the caliigtenti
with school nurses.

Data collection in this study consisted of two stages. Phase one includedréye sur
completion. Phase two included the completion of 3-day food records. First, school
nurses and the Pl prepared survey packets for parents by addressing envelopesstanmr
enclosing the survey with the matching study identification numbers in the appropriat
envelopes. The survey packets included a cover letter, survey with studiycdieor
numbers, and return envelope. Then, school nurses worked with teachers to distribute the
matched surveys to parents of eligible students by sending these documents home wit
children in their backpacks. Parents who completed the surveys returned them tdgchool
placing them in the envelopes provided in the survey packets and sending them in their
children’s backpacks. The completed surveys were logged in as being regeikiedb
and stored in a locked file cabinet until the time of data entry by the Pl anehactes
assistant.

Two sets of file folders, one for school nurses and the other for school teachers, were
prepared for each participating child, listing the child’s identification numbEnese file
folders were used by school nurses and teachers to store documents. During plegitich
in which surveys were completed, both height and weight of participating childrenesnd t
mothers were measured by a school nurse in school nurse’s room using autottatic dig
height/weight measures (Appendix E). Mothers had been reminded, in the survey cover
letter, that they should come to their respective child’s school to have theirsheight

weights measured during the survey period. Fathers of children with ID vkecttas
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report their height and weight on the questionnaire.

During the second stage of data collection, after survey data collection was
completed, the 3-day food record data collection process began. When the motkdrs cam
school to be measured, the school nurse taught the mothers how to complete a daetary re
using the 3-day food record form. Mothers received the food record study packetnopcludi
a 3-day food record form, written instructions about food record completion, and a return
envelope from the school nurse. Fathers participating in this study were tadlgét by
research team, using a phone call, how to complete a dietary record. The toddnedy
packets were sent to fathers by placing them into children’s backpackent$were asked
to complete food records, documenting all food & drink consumption, during two weekdays
and one weekend day. Teachers used separate food record forms to record foodsiconsume
by the participating children at school for the two weekdays.

To enhance compliance with dietary record keeping, the Pl and researcnéssist
visited the schools during the record-keeping period to informally meet with paeauisers,
and school nurses. In South Korea, some mothers of children with ID in elementary school
come to school to pick up their children during weekdays. The Pl and resear@ntssist
called parents and school nurses each day during the 3-day food record-keepingtteegsk if
needed additional help for accurate reporting of food records, and to\abs#issr the
portion sizes and names of foods parents reported on the 3-day food-records wesb/rela
accurate. After completing the 3-day food records, parents placed the @uhiptets in
provided envelopes and returned the forms to the schools in the children’s backpacks. The

school nurses placed the completed forms in a locked file cabinet for the PI.

63



The Pl visited the schools to teach the teachers how to keep a dietary record during
the two weekdays that children were in school. Teachers were provided atfoldér
for each participating child containing the 2-day food record form to be cowhidetiood
consumption at school. Written guidelines for completing the food records were als
provided to teachers. Teachers stored the food records in locked cabinets whenenot in us
After completing the food records, the teachers gave the completed food idaheschool
nurses. In addition, the school dieticians provided recipes, ingredients, sergidgtsits,
and pictures of school lunches to the PI.

The Pl and research assistants reviewed the completed study formsncdrgplete
or unclear responses on survey and food records, the PI called parents to complete survey
responses or food records. Once parents completed both the questionnaires and@-day f
records, they received $5 gift cards for a Korean book store.

The data collection timeline is shown in Table 3.1: Task 1 is “Obtain prirscipal’
permission”; Task 2 is “Subject selection”; Task 3 is “Parental infortoedent”; Task 4 is
“Survey completion”; Task 5 is “Measurement of height and weight”; and Task3&l&sy

food records”.
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Table 3.1

Data Collection Timeline

Task 1 Task 2 Task 3 Task 4 Task 5 Task 6

School1 Dec. 14-15 Dec. 14-15 Dec. 16-18 Dec. 17-19 Dec. 16-19 Dec. 20-22

School 2 Dec. 14-15 Dec. 14-15 Dec. 16-18 Dec. 17-19 Dec. 16-19 Dec. 20-22

School 3 Dec. 14-15 Dec. 14-15 Dec. 16-18 Dec.17-19 Dec. 16-19 Dec. 20-22

School 4 Dec. 22 Dec. 23 Dec. 28 Dec. 29 Dec. 28-29 Dec. 30-31,

Jan. 10, 2010

Note. Task 1 = Obtain principal's permission; Task 2 = Subject selection; FaslaBental
informed consent; Task 4 = Survey completion; Task 5 = Measurement of heigizightt

and Task 6 = 3-day food records
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Measurements

Study instruments measure child-level and parent-level data (Table 3.2).
Instruments that were used to collect child-level data include: (1) etitstods for
recording both height and weight of children; (2) abstract tools for recordildgestis
severity of disability; and (3) 3-day food records for reporting children’s.didhstruments
used to collect parent-level data include: (1) abstract tools for recdreligigt and weight
of mothers and fathers; (2) Parenting Stress Index-Short Form; and (3) a ajeinogr
questionnaire. The instruments used in this study and all of the measuregitenan
the Korean language.
Instruments and Measurements for Children with ID

Age- and sex-specific BMI percentile for Korean childre@hildren’s heights and
weights were measured during December 2009. School nurses measured chilElgins
and heights after removing the children’s shoes and any outside clothing.htsHegge
measured to the nearest 0.1 cm and weights to the nearest 0.1 kg using GM-3000F of
automatic digital height/weight measures (NeoGM Tec., Korea). h&lghts and weights
were documented on the abstract tools matched with study identification numbers.

The body mass index (BMI) was calculated the same way for both adults and
children. The formula for BMI (weight/statdrég/nt) is weight in kilograms divided by
height in meters squared. After the BMI was calculated, the BMI nunmdepletted on
the Korean age- and sex-specific percentiles for BMI by Korea Cdatdbssease Control
and Prevention (KCDC, 2007) or KCDC BMI-for-age growth charts for eithes bogirls
to obtain a percentile ranking. BMI percentiles are the most commonly usedantica

assess the size and growth patterns of individual children (CDC, 2009; KCDC, 2007).
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Table 3.2

Study Measures and Instruments

Variables Instruments
Children Age & Sex Demographic questionnaire
Height & Weight Abstract tool with a study identification number
BMI percentile Korean age- and sex-specific percentiles for
children’s BMI
Severity of disability Abstract tool
Dietary patterns 3-day food records
Parents  Height & Weight Father’s height & weight from sefferted

guestionnaire
Mother’s height & weight from Abstract tool
BMI Formula for BMI calculation
Parental education Questionnaire
Parental perception abouQuestionnaire
their children’s weight

Parenting stress Parenting Stress Index-Short Form (PSI-SF)

Note. BMI = Body Mass Index
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Korean age- and sex-specific percentiles for BMI classify amldnto four weight status
groups: (Lpbesedefined as at or greater than thd' @&rcentile £95" percentile); (2)
overweight,defined as at or greater than th& §&rcentile but less than the™percentile
(85" < BMI < 95" percentile); (3) armal weightdefined as at or greater than tfie 5
percentile but less than the"™8percentile (8 < BMI < 85" percentile); and (4)nderweight,
defined as less thar"ercentile (< % percentile) of the BMI for age- and sex- growth
chart.
Severity of disability. The severity of disability for enrolled children was abstracted
from the school health records. Children’s severity of disability wasdalsamented on
the Abstract tool. The school health records included the disability informattonaba
provided by parents when their respective children were enrolled in tharkKgpecial
school system. At enrollment parents were required to submit notes fromapsgtshi
listing the children’s diagnosis and the severity of disability. Thresbiliity categories are
used in South Korea to classify the level of intellectual disabilitiesid, mioderate and
severe (Korean Ministry of Government Legislation, 2007).
3-Day Food records. The dietary intake of participating children was assessed by
3-day food records. These records were completed by parents at home lagid ieabe
participating schools. Food records were requested to cover two weekdays and one
weekend day. Over 80 Korean food items were combined as several food groups using
CAN-Pro 3.0 program for Korean nutritional analysis. Foods containing neultipl
ingredients were classified according to the primary ingredient. examnple, Korean BBQ
containing four food items including grilled beef, garlic, onion, and soy source wafedass

as a “meat” food group. Yet, food items with single nutrients were fitakas an
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individual food group as “eggs” and “nuts.” The number of food servings consumed in
each respective food group was summed for each child. The children’s di¢targpa

were then identified based on the sum of servings consumed in each food group over the
three-day period.

Portion sizes of foods were estimated using household measures, food-specific
portion size information from food packages, and serving size information obtainethéom
school dieticians. Parents and special school teachers were askedibe deseing
portion sizes as small, medium or large, where a small portion was 50% gheail@n
average portion, and a large one was 50% larger. Photographs with a rfealtstitodel,
developed by the Korean Rural Development Administration (2009), were used to help
parents and special school teachers identify and report the appropriaie piags.
Instruments and Measurements for Parents

Body Mass Index (BMI) for ParentsEach school nurse measured the mothers’
heights and weights in a school nurse’s room during December 2009. School nurses
measured mothers after removing their shoes and any outside clothing. rdfuights
were measured to the nearest 0.1 cm and weights to the nearest 0.1 kg using GM-3000F of
automatic digital height/weight measures (NeoGM Tec., Korea). @&igats and weights
were also documented on the Abstract tools with the study identification numibathers’
heights and weights were self-reported in a survey. Measuredsaightveights of
mothers and reported heights and weights of fathers were used to compute BNHs
formula for BMI (weight/statur®e kg/nf) is weight in kilograms divided by height in meters
squared. Parental BMIs’ were classified according to the KCDC (20@&Qacees as:

obesity(BMI >25), overweight(23< BMI < 25), normal weight(18.5< BMI < 23), and
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underweight{BMI < 18.5).

Parental perceptions about their children’ weightThe parental perceptions of
children’s weight status were obtained by asking: “Do you congaiarchild to be obese,
overweight, just right, or underweight?” Responses were recorded using@ofnt scale
ranging from “obese,” “overweight,” “just right,” to “underweight.”

Parental educationThe classic three variables representing socioeconomic status are
education level, occupational class, and family income (Shrewsbury & Wardle, 2008)
Parental education, as an indicator of SES, is considered to be one of the ralole reli
measures (Shrewsbury & Wardle, 2008). However, the concept of SES is contplex a
generally difficult to validly measure. In this study, both years befat education and
years of mothers’ education were used as continuous variables.

Parenting Stress Index-Short Form (PSI-SFJo assess families’ parenting stress,
the Korean version of the Parenting Stress Index-Short Form (PSI-SF)etdas U$he PSI-
SF was developed to measure the presence of parenting stress and troublechip$ations
between parents and children (Abidin, 1995). Specifically, the PSI-SF is idtende
identify potentially dysfunctional parent-children relationships that mayemechild at risk
for emotional disturbance (Abidin, 1995). The shortened version of the PSI includes 36 of
the 120 items included in the original PSI. It is written at a fifth graadimg level. It
consisted of 33 items with a 5-point Likert scale (SA=Strongly Agkeégree, NS=Not
Sure, D=Disagree, SD=Strongly Disagree). Three items consisted gflencttoice
guestions. Total parenting stress scores were summed, with a posgielefr&6 to 180.

The Total parenting stress score provides an indication of the overall leveéofipgistress.
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Demographic survey. A survey was administered to parents to measure children’s
age and sex. The survey was written in Korean, but the responses weresttantiat
English in this description.

Data Management
Data Entry

Before implementing data entry, a codebook was developed by the Pl withcalmeri
codes corresponding to the responses for each item. The survey responses and@-day f
records were coded and entered into computer files. These data were storedisn the
password protected computer. For this study, data were entered into EXCthn(\2§07)
by the Pl and a research assistant.

Accuracy of data entry is another critical issue because data eotnsy/reay distort
findings and invalidate results (Wilcox, 1998). Therefore, accurate daysaenitdata
verification are a necessary step. There are three general methiads wérification to
select from: single data entry with visual checking, double data entry, amd wesrifying
programs. With single data entry with visual checking, the numbers and coaethé&
data file are printed and are then compared with codes on the original source. datable
entry involves entering all of the data twice and then comparing the two setoafs.

The third method uses special verifying programs designed to perform ceongaturing

direct data entry, such as PowerChecker (Polit & Beck, 2004, p. 551). Previ@ushrese
suggests that double data entry is more effective in reducing data entrywéreorsompared
with entering the data once (Scott, Thompson, Wright-Thomas, Xu, & Barchard, 2008).
Therefore, double data entry was performed for this study to enhance thenofuhe data

entry process. Two coders, the researcher and a research assistamgdemgpentered
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the responses into two separate EXCEL files. These two files wepaoedfor coding
differences; and these differences were resolved by returning tostltata for the correct
response.

Missing Data Management

A common issue in survey design is the failure to collect complete informedion f
participants due to their unwillingness or inability to provide requested infimma This
phenomenon is called “nonresponse.” The problem of nonresponse, related to missing data,
may distort the study results. For example, if all students are askedptetomcourse
satisfaction questionnaire at the end of a semester, many students magrfdrdeerefore
fail to respond to the questionnaire. Students with complaints may be the main responde
to the questionnaire; and as a result, the responding students are not likely to be typica
students. Therefore, there is a need to reduce nonresponse.

There are two approaches for reducing the potential for nonresponse bias: toone is
use data collection strategies that improve the response rate; and the tatloeilect
information on all or a subset of the nonrespondents and incorporate this information into the
sample estimates to reduce bias (Kessler, Little, & Groves, 1995). rabeata collection
strategies were used to reduce the nonresponse rate throughout the study. t Stredny
was to send pre-notification letters to mothers of eligible children in art &fforcrease
cooperation (Kessler et al., 1995). In addition, parents were contacted by thred&lavch
assistants and probed for missing information. A financial incentive of $g§iwersto
participating mothers when they submitted the completed questionnaire andd@day f
records. Efforts to increase survey response rates may be moteefi@cdecreasing

nonresponse bias than adjusting for missing data with methods such as multipdgianput
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(Kessler et al., 1995).

It is important to assess whether missing values, after collectiagata considered
to be random or are associated with the outcome variables (Rubin, 2004, p. 2). The reason
researchers compare the characteristics of missing values is thiaigndigta can influence
the construct of validity. There are two common approaches for addresssiggnalues:
(1) discard cases with missing values; or (2) impute valuepkaceemissing values (Garson,
2008; Molenberghs & Kenward, 2007, p. 7). In the first approach, random missing data
will be deleted because it seems to occur by chance (Todman & Dugard, 2007, p. 79). Thi
is known as a process of casewise deletion, which is widely used in SAS andatisterast
procedures due to simplicity. Variables with less than 5% missing values carohked
(Little & Rubin, 1987). However, simply deleting cases with missing dataedaigerous
because it assumes that cases are missing completely at randEn&(Rttbin, 1987). In
most real research settings, missing data are not at random. Non-randomg datsare
generally handled with imputation, where missing data are replaced metrevalue for
the continuous variables, known as mean imputation, and by the most commonly occurring
category for the categorical variables (Little, 2002; Todman & Dugard, 2007, p. 71).

Data Analysis

Exploratory Factor Analysis

Exploratory factor analysis was used to assess dietary pattetmilnen with ID.
This approach allowed researchers to describe dietary patterns ofrchilthin complex
dietary data and to assess differences in diet that could be used to make taogkte
recommendations to improve overall diet quality (Johnson et al., 2008; Knol et al., 2005;

Ritchie et al., 2007; Shin et al., 2009).
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There are several steps of factors analysis to determine dietamppatt€irst, data
from 3-day food records were put into the Computer Aided Nutritional Analysggdm for
Professionals 3.0 (CAN-Pro 3.0) software program developed by the Korean Nutrition
Society (Seoul, South Korea, 2005). Foods were classified as discrete foodsany pri
ingredients to derive a nutrient-based database. Dietary intake datassigreed to
categorize Korean food items previously defined by the Korean Nutritiont§fedi@od
Composition Database (Korean Nutrition Society, 2005).

Second, over eighty food items were combined into several food groups based on the
similarity of the nutrient content (i.e., fat, carbohydrate, and proteirgadf ®od item, the
frequency of usage, the customary use in the diet, and the nutrient profiles alaghitbrh.
The frequency of each food group was coded as the number of servings consuntieel over
three day study period to identify children’s dietary patterns. If the maaber of
servings consumed in any of the food groups was less than one serving per dagréney
deleted.

Third, factor analysis with SAS PROC FACTOR was conducted to define tlaeydiet
patterns using the SAS optionmincipal component analysis There are two reasons to
choose the method pfincipal component analysis. Principal component analysis
considered to be the best method for summarizing the interrelationshipsrbatiaege
number of variables and a smaller number of components (Tabachnick & Fidell, 2006).
And, it is particularly useful when there is little theoretical basisgecsying a priori the
number and patterns of common factors (Hurley et al., 1997; Kline, 1994, p. 10). ltis
important to determine if there are a sufficient numbers of significarglations among the

items to justify undertaking a factor analysis (Pett et al., 2003, p. 72). elmuleihg the
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number of factors to retain, food group components with eigenvalues greater than 1.00 are
extracted. Furthermore, a scree plot of the extracted factors whsudentify distinct
breaks in the slope of the plot and to check and define the number of food group components.
The last step for extracting dietary patterns is the choice of an aeomtation
method to increase the representation of each food group to a component. Generally,
oblique rotationis appropriate if there is some degree of correlation among the fgesrs
et al., 2003, p. 149). The specific type of oblique rotation chosen was direct oblimin
because direct oblimin was commonly used in the case of the measures obgioadior
psychological constructs which naturally are likely to be correlateonte slegree (Pedhazur
& Schmelkin, 1991). Therefore, oblique rotation was appropriate for the analysis of data
this study, and was considered an optimal approach to derive noncorrelated comasnent
food patterns.
The rotated factor loading matrix was examined to look for items with weak Isading
and items with strong loadings on multiple factors. Items with weak load@sgstHan

+ .30, were eliminated because these items failed to load significanttyetHd, 1995).

Although there are some disagreements among scientists in the fatysisaataout the
multiple-loading problem, it is suggested to place the item with the factot ithahost
closely related to conceptually (Pett et al., 2003, p. 173). Finally, the medrdiegary
pattern, which is composed of several food groups, was defined. These diea@anspatt
were named according to the characteristics of food patterns.

For further analysis of the relationships between dietary pattern andctsksf of
childhood overweight, the factor scores of each dietary pattern wereuodedt There are

several different approaches that may be used to estimate facta;, bcarthere is no single
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correct method of factor score estimation (Pett et al., 2003). Standarditoed fa
coefficients can be generated in SAS PROC FACTOR using the subcommaRESCO
The OUT = option creates a data set containing all the data from the DATA setialas
variables called Factor 1 and Factor 2. In other words, factor scores weratgerby
summing observed intakes of the component food items weighted by the factor loadings.
These new variables contain the estimated factor scores for each individaah subject
gets factor scores for each dietary pattern, with a higher score indieatigher adherence

to the respective pattern.

Descriptive & Basic Statistical Analysis

Study data were analyzed using SAS version 9.2 (SAS Institute Inc.,NG2Yy,
Each variable was checked for outliers, missing data and distribution. liptescr
analyses, continuous variables were presented as mean values and standard gdamthtions
categorical variables were presented as absolute and relative frequeridgscriptive
statistics for children’s and parental characteristics wereptes by children’s sex
differences.

Once children’s dietary patterns were determined, the Pearsetaton and
Spearman correlation coefficients were used to measure the torréketween the
children’s and parental risk factors and children’s dietary patterescoil he two tests, the
Pearson correlation and Spearman correlation coefficients, aréwméey.s The main
difference between the Pearson and Spearman correlation coeffisidmat the Pearson
correlation coefficient is a parametric test that can be used with interietio measurement
scale; the Spearman correlation coefficient is a non-parametrtbaesan be used with

ordinal, interval, or ratio variables (Plichta & Garzon, 2009, p. 261). Pearson correlati
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coefficients are parametric and were used with continuous variables stholdeen’s age.
Spearman correlation coefficients are non-parametric and were usediatbies such as
children’s sex and severity of disability.

The relationships between children’s and parental risk factors and olsldreight
status were examined using Chi-squar® With Fisher’s exact test for categorical variables
and ANOVA for continuous variables to determine group differences among them.
Logistic Regression

Logistic regression analysis was performed to examine the relapsristiveen
Korean dietary pattern score and Westernized dietary pattern score andstaighin
children with ID aged 7 to 11 years when both children’s and parental risk factors are
controlled. For this step, severity of disability was collapsed into tweddemild or
moderate ID and severe ID. Parental perception about their childreigjkt\status was
collapsed into two levels, accurate perception and misperception including both
underestimation and overestimation. Children in two dietary patternsclasegfied into
two groups by conducting SAS PROC RANK, a lower intake group and a higher intake
group in each dietary pattern. These groups were established based on theié®quenc
each dietary pattern. Statistical significance was setd.05. Odds ratios (OR) and
95% confidence intervals (Cl) were computed to assess the strength obitiatass
between multiple independent variables and the outcome variable.

Logistic regression was selected to answer the research questibissstudy
because it finds the best fit and the most parsimonious model to describe thesieiasi
between multiple independent variables and a categorical outcome véfaliti&€ Beck,

2004, p. 537; Tabachnick & Fidell, 2006, p. 437). Logistic regression analysis offers
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several advantages over other methods. First, there are no assumptions about the
distribution of the independent factors, such as a normal distributions, linemmnisigis, or

equal variances within each group (Tabachnick & Fidell, 2006, p. 437). Second, this
method can analyze predictors of all levels of measurement including continuotetedis

and dichotomous factors (Tabachnick & Fidell, 2006, p. 437). Third, it provides odds ratios
that can be interpreted to determine the effect each predictor has on tlopeve of

childhood overweight (Polit & Beck, 2004, p. 538).
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CHAPTER 4

RESULTS

Respondents and Non-respondents Participating in the Survey
The target population was 211 children with ID aged 7 to 11 years without physical
disabilities and their biologic parents from five special schools. O¢ thesools, one of the
special schools refused to participate in this study. Therefore, 140 biologaisp@aom
four of five special schools in South Korea were approached about the study (Table 4.1)
Three schools were located in Daegu (75%) and one school was in Seoul (25%).  Ninety
one parents of children with ID (65%) agreed to participate in this study. @fgpending
91 subjects, three cases were excluded. One case was an extl@nmbasgd on the
child’s dietary pattern and the child’s weight because child had Pradesydidrome.
Two cases refused to complete diet surveys. Finally, 88 (62.9%) subjeicipatad,

including 65 male children (73.9%) and 23 female children (26.1%).



Table 4.1

Survey Participation Response Rates

Respondents Non-respondents
% (n) % (n)
School 1 43.5 (10) 56.5 (13)
School 2 54.7 (29) 45.3 (24)
School 3 63.6 (21) 36.4 (12)
School 4 90.3 (28) 9.7 (3)
Total 62.9 (88) 37.1 (52)
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Preparation for Data Analysis

Study data, including both questionnaires and 3-day food records, were entered into
EXCEL (version 2007). Data cleaning was conducted before data analysislataAivere
reviewed using SAS for accuracy of data entry, outliers, missingsyditibetween their
distributions and the assumptions of linearity of multivariate analysis. Toeetie
accuracy of a data file, descriptive statistics were conducted witliPREEC MEANS and
PROC UNIVARIATE. For continuous variables, such as fathers’ and mothexshaight
and weight, dietary pattern scores, years of fathers’ and mothers’ edyeattl parenting
stress scores, values greater than 2 or 3 standard deviation (SD) from theeregerified
for accuracy against the original data set. Scores that appeared infcoraggt reason
were examined against the original surveys. For categorical variagbleh as children’s
age and sex, children’s severity of disability and parental perceptions aboghtlizen’s
weight status, the range of these categorical variables was checkeadut-df-range
numbers for these categorical variables were identified. At each step refview process,
all miscoded data were corrected. Finally, all values of continuous variabte within
acceptable predefined ranges.

Missing values existed for the continuous variables of fathers’ age aedsfath
education. Missing values for fathers’ age (n=2) and fathers’ edondatr1) were replaced
by the mean values in all cases. Other survey variables weredutiyleted without
missing values.

For examining of reliability of the PSI-SF, Cronbach’s alpha coefficiete used
in this study. Cronbach’s alpha of the PSI-SF was .893 (n=88, number of items=36). This

value is acceptable as a Cronbach’s alpha of at least .70 or higher is deematkadequ

81



retain an item in a scale (Pett, Lackey, & Sullivan, 2003). The PSI-SFdedade levels
of reliability.

Multicollinearity can occur in logistic regression models as a resslrong
correlations between two or more independent variables. The existence oblimatrity
inflates the variances of the parameter estimates, and it may leadttatistin the
magnitudes of regression coefficient estimates (Tabachmick & 2066, p.443). To
assess for multicollinearity among variables, the collinearity diagsasit SAS PROC REG
were conducted. The years of fathers’ and mothers’ education were éoo@dhighly
correlated; therefore, years of fathers’ and mothers’ education wlapsed into one

variable in this model as “parental education.”
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Characteristics of Children with ID and Their Parents

Children’s Characteristics

Male children represented 73.9% of the respondents (Table 4.2.1). The mean age
of children was 9.9 years of age for males and 9.7 years of age forsemale mean
height was 135.4 (cm); and the mean weight was 34.7(kg). Two thirds of the children
(67.1%) were classified as normal weight, 14% were underweight, 9% were aqrenaed
10% were obese based on BMI percentiles. The overweight or obese proport®ns we
higher among female children (21.7%) than those of male children (18.4%). Hdarbalf
of the children (58%) had moderate intellectual disabilities, and 36% had seedeztual
disabilities. Almost 40% of the participating children took medeoatat the time of study.
Of these, approximately 65% took anticonvulsant medications, such as Tegretéht®epa
Trileptal, Lamictal, Depakene, and Topamax. In addition, one third took pres$ant or
psychotic medications, such as Lexapro, Benztropine, Seroxat, Dumirox, and. Celexa
Approximately 30% had one or more chronic diseases along with theieattell
disabilities. Children were reported to have several types of chropaséis. seizures
(77%), congenital heart disease (8%), and other chronic diseases (15%)atidticadty
significant differences in children’s characteristics were obgdreéveen male and female
children for the variables age, height, weight, BMI, severity of disabiligdication, types

of medication, comorbidities, and types of chronic diseases.
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Table 4.2.1

Children’s Characteristics Stratified by Children’s Sex

Male Female Total
n=65 n=23 n=88

Children’s Characteristics % (n) % (n) % (n) p/F
Children’s age (years) 0.4014

Range 7-11 7-11 7-11

Mean (SD) 9.89 (1.19) 9.74 (1.01) 9.85 (1.14)
Children’s height (cm) 0.8031

Range 113.8-165.3 115.4-158.9 113.8-165.3

Mean (SD) 137.50 (11.38)  129.47 (11.77)  135.40 (11.96)
Children’s weight (kg) 0.1005

Range 17.8-73.0 18.5-57.1 17.8-73.0

Mean (SD) 36.87 (12.82)  28.70(9.35)  34.73(12.49)
Children’s BMI 0.6087

Underweight 10.77 (7) 21.74 (5) 13.64 (12)

Normal weight 70.77 (46) 56.52 (13) 67.05 (59)

Overweight 7.69 (5) 13.04 (3) 9.09 (8)

Obese 10.77 (7) 8.70 (2) 10.23 (9)
Severity of disability 0.7496

Mild ID 4.62 (3) 8.70 (2) 5.68 (5)

Moderate ID 60.00 (39) 52.17 (12) 57.95 (51)

Severe ID 35.38 (23) 39.13 (9) 36.36 (32)
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Male Female Total
n=65 n=23 n=88

Children’s Characteristics % (n) % (n) % (n) p/F

Medication 0.8553
Yes 36.92 (24) 34.78 (8) 36.36 (32)

No 63.08 (41) 65.22 (15) 63.64 (56)

Types of medication 0.4791
Anticonvulsant 60.87 (14) 75.0 (6) 64.52 (20)
Antipsychotic 39.13 (9) 25.0 (2) 35.48 (11)

Comorbidity 0.5242
Yes 27.69 (18) 34.78 (8) 29.55 (26)

No 72.31 (47) 65.22 (15) 70.45 (62)

Types of chronic disease N/A
Seizures 77.78 (14) 75.0 (6) 76.92 (20)
Klinefelter syndrome 5.56 (1) 0 (0) 3.85(1)

Angelman syndrome 5.56 (1) 0 (0) 3.85(1)
Phenylketouria 5.56 (1) 0 (0) 3.85(1)
Myelodysplastic

0 (0) 12.50 (1) 3.85 (1)
syndrome
Congenital heart disease 5.56 (1) 12.50 (1) 7.69 (2)

Note. ID = Intellectual disability
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Parental Characteristics

The mean age of participating fathers was 42 years; and mothersageavas 40
years. Over 50% of fathers were overweight or obese; whereas 29% ofsnwethe
overweight or obese. The majority of fathers (95%) and mothers (94%) haceteanpl
formal education at a higher than high school level. The mean duration of parental
education was 14 years for fathers and 13 years for mothers. Fortytpdriethers were
office workers, 18% of fathers ran small businesses, and only 4% of fathers were
unemployed. Most mothers were housewives (80%), followed by office wq6%)s
small business owners (5%), teachers (2%), and researchers (2pproxitately 55% of
the parents accurately perceived their children’s weight statusentBaf female children
more accurately perceived their children’s weight status than thosdeothildren. Only
50% of parents of male children accurately perceived their childrenghiva&atus, whereas
65% of parents of female children correctly perceived their children’s wstigfiis.
Parents of female children were more likely to overestimate their chilght status; and
parents of male children were more likely to underestimate their afgdneeight status.
The majority of parents were married (91%). Over 90% of the children had orm®r
siblings. Male children were less likely to have a sibling than femdkdrehi The mean
parenting stress score was not different between parents of maletlatdt parents of
female children. Significant differences in parental charadtigtere observed between
male and female children for two variables, fathers’ age.0007) and numbers of sibling

(p = .0075; Table -4.2.2).
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Table 4.2.2

Parental Characteristics Stratified by Children’s Sex

Male Female Total
n=65 n=23 n=88
Parental Characteristics % (n) % (n) % (n) p/F
Fathers’ age (years) 0.0007
Range 34-57 37-68 34-68
Mean (SD) 42.27 (4.12) 4257 (7.21)  42.34 (5.01)
Mothers’ age (years) 0.4776
Range 27-51 35-51 27-51
Mean (SD) 39.27 (4.27)  40.13 (4.79)  39.51 (4.41)
Fathers’ BMI 0.7600
Range 18.11-31.38 17.30-27.78 17.30-31.38
Mean (SD) 23.56 (2.47) 23.58(2.58)  23.56 (2.48)
Underweight 1.56 (1) 4.76 (1) 2.35 (2) 0.8269
Normal weight 43.75 (28) 38.10 (8) 42.35 (36)
Overweight 21.88 (14) 28.57 (6) 23.53 (20)
Obesity 32.81 (21) 28.57 (6) 31.76 (27)
Mothers’ BMI 0.0653
Range 16.02-38.63 18.26-27.24 16.02-38.63
Mean (SD) 21.99 (3.51) 21.80(2.45) 21.94 (3.24)
Underweight 15.0 (9) 8.70 (2) 13.25(11)  0.9137
Normal weight 56.67 (34) 60.87 (14) 57.83 (48)
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Overweight 13.33 (8) 26.09 (6) 16.87 (14)
Obesity 15.0 (9) 4.35 (1) 12.05 (10)
Male Female Total
n=65 n=23 n=88
Parental Characteristics % (n) % (n) % (n) p/F
Fathers’ education 0.3083
Range 6-20 9-16 6-20
Mean (SD) 14.26 (2.81)  14.14 (2.29)  14.24 (2.68)
College 64.06 (41) 57.14 (12) 62.35(53)  0.8167
High school 31.25 (20) 38.10 (8) 32.94 (28)
Middle school 1.56 (1) 4.76 (1) 2.35(2)
Elementary school 3.13(2) 0 (0) 2.35 (2)
Mothers’ education 0.8132
Range 6-18 6-16 6-18
Mean (SD) 13.62 (2.45)  13.30 (2.53)  13.53 (2.46)
College 51.67 (31) 39.13 (9) 48.19 (40)  0.4390
High school 41.67 (25) 56.52 (13) 45.78 (38)
Middle school 5.0 (3) 0 (0) 3.61 (3)
Elementary school 1.67 (1) 4.35 (1) 2.41 (2)
Fathers’ occupation N/A
Office worker 34.38 (22) 57.14 (12) 40.00 (34)
Small business owner 17.19 (11) 19.05 (4) 17.65 (15)
Researcher 9.38 (6) 4.76 (1) 8.24 (7)
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Driver 9.38 (6) 4.76 (1) 8.24 (7)
Construction laborer 9.38 (6) 4.76 (1) 8.24 (7)
Government official 1.56 (1) 4.76 (1) 2.35 (2)
Administrative director 1.56 (1) 0 (0) 1.18 (1)
Army 1.56 (1) 0 (0) 1.18 (1)
Construction director 1.56 (1) 0 (0) 1.18 (1)
Doctor 1.56 (1) 0 (0) 1.18 (1)
Entrepreneur 1.56 (1) 0 (0) 1.18 (1)
Financial manager 1.56 (1) 0 (0) 1.18 (1)
Machine operator 1.56 (1) 4.76 (1) 2.35 (2)
Teacher 1.56 (1) 0 (0) 1.18 (1)
Writer 1.56 (1) 0 (0) 1.18 (1)
Unemployed 4.69 (3) 0 (0) 3.53 (3)
Mothers’ occupation N/A
Housewife 78.69 (48) 82.61 (19) 79.76 (67)
Office worker 6.56 (4) 4.35 (1) 5.95 (5)
Small business owner 3.28 (2) 8.70 (2) 4.76 (4)
Teacher 3.28 (2) 0 (0) 2.38 (2)
Researcher 3.28 (2) 0 (0) 2.38 (2)
Government official 0 (0) 4.35 (1) 1.19 (1)
Pharmacist 1.64 (1) 0 (0) 1.19 (1)
Nurse 1.64 (1) 0 (0) 1.19 (1)
Writer 1.64 (1) 0 (0) 1.19 (1)



Male Female Total
n=65 n=23 n=88
Parental Characteristics % (n) % (n) % (n) p/F
Accuracy of parental 0.3742
perception about their child’s
weight
Accurate 50.77 (33) 65.22 (15) 54.55 (48)
Underestimation 18.46 (12) 8.70 (2) 15.91 (14)
Overestimation 30.77 (20) 26.09 (6) 29.55 (26)
Marital status 0.4744
Married 90.77 (59) 91.30 (21) 90.91 (80)
Divorced 3.08 (2) 0 (0) 2.27 (2)
Separated 6.15 (4) 0 (0) 4.55 (4)
Widowed 0 (0) 8.70 (2) 2.27 (2)
Number of siblings 0.0075
0 7.69 (5) 4.35 (1) 6.82 (6)
1 76.92 (50) 52.17 (12) 70.45 (62)
2 15.38 (10) 39.13 (9) 21.59 (19)
3 0 (0) 4.35 (1) 1.14 (1)
Parenting stress 0.7961
Range 68-155 72-133 68-155
Mean (SD) 99.85 (17.88) 99.09 (16.90) 99.65 (17.53)
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Dietary Pattern Analysis

Dietary intake data were classified according to Korean food iteeviopisly
defined by Korean Nutrition Society’s Food Composition Database (Korean dlutriti
Society, 2005). Over eighty food items were combined into 14 food groups. Olthese
food groups, two food groups, “fat” and “nuts”, were deleted because their avergge dail
frequency of intake was less than 1. A total of 12 food groups were used for the dietar
pattern analysis (Table 4.3).

In the factor analysis performed, the Kaiser's measure of samplingeayeigu 12
Korean food groups was .4906; this value was close to meeting a satisfactoryanalysis
level because the value of Kaiser's measure should be greater than 0.5 to beezbasider
satisfactory factor analysis (Pett et al., 2003, p. 72). Using Prir@graponents extraction
through SAS PROC FACTOR, two factors with eigenvalues greater than 1.€0 wer
extracted: Factor 1 (47.2%) and Factor 2 (17.4%) accounted for 64.6 percent @lthe tot
variance. A scree plot identified the extracted factors by idemgifgidistinct break in the
slope of the plot (Figure 4.1). The distinct break in the slope is shown in teetaeand

two factors are retained with eigenvalues greater than 1.00.
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Table 4.3

Foods and Food Groups used in the Factor Analysis

Food Groups Food Items

Korean style grains White rice, other grains (barley, brown rice, bleekmillet)

Breads and noodles Breads: white and dark breads, pizza, hamburger, Danish, pastry,
cakes
Noodles & dumpling: Korean instant noodle (Ramyun), spaghetti,

Korean style noodles, udong

Potatoes Potatoe, sweet potatoe
Beans Tofu, soya beans
Kimchi Korean cabbage kimchi, seasoned cubed radish roots, young radish

(Korean traditional ~ kimchi, other kinds of kimchi

spicy raw vegetables)

Vegetables & fruits Vegetables: bean sprouts, cucumber, broccoli, cornfspinac
lettuce, onion, carrots, mushrooms, chili pepper, squash, garlic,
lotus root
Fruits: pears, apples, tomato, banana, grapes, strawberry, pineapple,

persimmon, melon

Meat Beef: sliced beef, tender loin
Pork: tender loin, shoulder, belly
Chicken: boiled chicken, fried chicken
Processed meat: ham, sausage, nuggets

Organ meat: soondae (Korean style sausage)
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Food Groups Food Items

Fish Fresh fish: mackerel, hairtail, codfish, gray mullet, croaker, squid,
octopus, clams
Canned fish: canned tuna
Dried fish: dried anchovy, dried squid, dried whitebait

Processed fish: fish cakes

Eggs Eggs, quail eggs

Seaweed Dried laver, sea mustard

Milk & dairy products Milk: whole milk, chocolate milk

Dairy products: yogurt, yogurt drinks, cheese

Sugary product Sugary foods: honey, candy, gum, chocolate, jelly, ice cream
Snack: chips, biscuits, cookies

Sweet drinks: coke, cider, other soft drinks
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Figure 4.1 Scree Plot of Eigenvalues for 12 Korean Food Groups
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In the factor-loading matrix for two factors rotated with the direct obliofioblique
rotation, food groups were ordered and grouped by size of factor loading and fadites (Ta
4.4). Items with weak loadings of less than .20 (e.g. breads and noodles, seaweeds, and
milk and dairy products) were dropped from this study. “Potatoes” hadtgleddading
problem, which was included into both Factor 1 and Factor 2. Finally, “potatoes” would be
included into Factor 2 because “potatoes” was conceptually related to Eactor

There were 12 food groups in the two identified factors. Factor 1 wasyheavi
loaded with vegetables and fruits, fish, kimchi, and beans. Factor 2 was loaded atgh me
potatoes, Korean grains, sugary foods, and eggs. Each factor was givelnpt\dekdrel:
Factor 1 (Korean dietary pattern) included vegetables and fruits, fishhikiamd beans; and
Factor 2 (Westernized dietary pattern) included meats, potatoes, Kpa#as) sugary foods,
and eggs. These labels reflected the overall theme for each factonba€hts alpha for

two factors was .6277, indicating that the value was close to bptedde retain two factors.
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Table 4.4

Factor-loading Matrix for Dietary Patterns in Children with ID

Dietary Patterns*

Factor 1: Factor 2:
Food Groups Korean Dietary Patterns Westernized Dietary Patterns
Vegetables & Fruits .52628 -
Fish 57499 -
Kimchi 51419 .27349
Beans 47565 -
Meats - .78958
Potatoes 41580 47689
Korean style grains - .35098
Sugary foods - .33388
Eggs - -.35511

Breads and noodles - -
Seaweeds - -

Milk & dairy products - -

Note. *Absolute values of factor loading < .20 are suppressed for simplicity

96



Study Aim 1
Question 1: Relationships between Dietary Pattern Scores and Children’Bd&Risks
Based on Pearson and Spearman correlation coefficients, children’ssaggmvicantly,
associated with Korean dietary pattern scores in a positive directo2%,p =.02). This
value indicates that older children were more likely to have higher Koretanydmattern
scores than younger children. Children’s age was not significantly atesbuaiith
Westernized pattern scores (Table 4.5.1). Children’s severity of digal@k negatively
associated with Westernized dietary pattern scores (22,p =.04). Children with mild
or moderate ID were more likely to score high on the Westernized dietseynpidan
children with severe ID. Severity of disability was not significansigogiated with Korean
dietary pattern scores. Korean dietary pattern scores and Westereizey pattern scores
did not differ significantly between male and female children.
Question 2: Relationships between Dietary Pattern Scores and Parental RisksFactor
Parenting stress scores were significantly related to Koreanydpetiern scores € .23,p
=.03), (Table 4.5.2). This value indicates that higher parenting stress sc@assoarated
with higher scores on the Korean dietary pattern. The Westernized giateasn scores
were not significantly associated with parenting stress scores. Miestedietary pattern
scores were significantly related to mothers’ BM#(.24,p = .03). High BMI values in
mothers were associated with high scores on the Westernized dietary fattheir
children. Years of fathers’ education was negatively related toeWiestd dietary pattern
scores in childrerr (= -.23,p = .04). Lower levels of fathers’ education were associated

with higher scores on the Westernized dietary pattern for their children.

97



Table 4.5.1
Correlation Coefficients for Relationships between Dietary Pattern Scoré Children’s

Risk Factors

Dietary Pattern Score

Children’s Risk Factors Korean Dietary Pattern Westernized Dietary Pattern
Children’s age .25* -.02

Children’s sex -.08 -.18

Severity of disability -.02 -.22*

*p<0.05
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Table 4.5.2

Correlation Coefficients for Relationships between Dietary Pattern Secore Parental Risk

Factors
Dietary Pattern Score
Parental Risk Factors Korean Dietary Pattern  Westernized Dietary Pattern
Fathers’ BMI -.03 14
Mothers’ BMI -.07 .24*
Fathers’ education .04 -.23*
Mothers’ education A5 -.19
Accuracy of parental perceptions A1 -.14

about their children’s weight

Parenting stress 23* .09

*p<0.05
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Study Aim 2
Question 3: Relationships between Weight Status in Children and Children’s Risk Factors
No statistically significant associations between children’s lteitatus and
children’s risk factors (age, sex, and severity of disability) wenifted, using Chi-square

tests with Fishér s exact test and ANOVA (Table 4.6.1). Overweight or obese children

with ID were slightly older than normal weight children, although theiogighip was not
significant  =.4078). Children with moderate ID were more likely to be overweight or
obese, but this relationship was not statistically significant.
Question 4: Relationships between Weight Status in Children and Parental Risk Factors
Children’s weight status was not found to be significantly associated wehtphr
risk factors, including fathers’ BMI, mothers’ BMI, fathers’ educatiorothers’ education,
parental perception about their children’s weight status, and parenting($abks4.6.2).
Although the relationship was not statistically significant, mothers afa®ight or obese
children were more likely to be overweight or obese than mothers of normait \wkilgiren
(p=.0552). In overweight or obese children, the mean years of fatherstiedweas
lower than those in normal weight children; this relationship was close to cantif
=.0541). Approximately 66% of parents accurately perceived their childvenght status
in this study. Parental perceptions about their children’s weight statesmore likely to
be accurate for parents of overweight children than in parents of normal weigrerci@ldr
=.0772). Parenting stress scores in parents of obese children were dniginegrage, than
those in normal weight and overweight children, but this relationship was not sighific

= .7103).

100



Table 4.6.1

Relationships between Weight Status in Children and Children’s Risk Factors

Children’s Weight Status

Underweight Normal  Overweight Obese
n=12 n=59 n=8 n=9

Children’s Risk Factors % (n) % (n) % (n) % (n) p
Children’s age 0.4078

Range 8-11 7-11 8-11 8-11

Mean (SD) 10.17 (0.94) 9.71 (1.19) 10.25(1.04) 10.00 (1.12)
Children’s sex 0.4132

Male 58.33(7)  77.97(46)  62.50 (5) 77.78 (7)

Female 41.67 (5)  22.03(13) 37.50 (3) 22.22(2)
Severity of disability 0.1587

Mild/Moderate ID 58.33 (7) 57.63 (34) 87.5 (7) 88.89 (8)

Severe ID 4167 (5)  42.37(25)  12.5(1) 11.11 (1)

Note. ID = Intellectual disability
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Table 4.6.2

Relationships between Children’s Weight Status and Parental Risk Factors

Children’s Weight Status

Underweight Normal  Overweight Obese
n=12 n=59 n=8 n=9
Parental Risk Factors % (n) % (n) % (n) % (n) p
Father’s BMI 0.6462
Range 18.11-25.95 17.30-28.73 21.26-27.68 19.38-31.38
Mean (SD) 22.85(2.48)  23.55(2.34) 24.12 (2.66) 24.11 (3.35)
Underweight 9.09 (1) 1.72 (1) 0(0) 0 (0) 0.3460
Normal weight 45.45 (5) 43.10 (25) 42.86(3) 33.33(3)
Overweight 18.18 (2) 24.14 (14) 14.29(1) 33.33(3)
Obesity 27.27 (3) 31.03 (18) 42.86 (3) 33.33 (3)
Mother’s BMI 0.0552
Range 16.02-25.11 16.79-28.04 18.66-27.24 21.34-38.63
Mean (SD) 21.37 (2.62) 21.55(2.82) 22.60 (2.62) 24.58 (5.42)
Underweight 16.67 (2) 16.36 (9) 0 (0) 0 (0) 0.6419
Normal weight 66.67 (8) 56.36 (31) 71.43(5) 44.44 (4)
Overweight 8.33 (1) 14.55(8)  14.29 (1) 44.44 (4)
Obesity 8.33 (1) 12.73(7)  14.29 (1) 11.11 (1)
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Children’s Weight Status

Underweight Normal  Overweight Obese

n=12 n=59 n=8 n=9
Parental Risk Factors % (n) % (n) % (n) % (n) p
Fathers’ education 0.0541
Range 9-20 6-20 12-16 6-16
Mean (SD) 13.73(3.04) 14.72(2.53) 13.43(1.51) 12.33(3.08)
College 45.45 (5) 67.24 (39) 57.14 (4) 55.56 (5)  0.1604
High school 45.45 (5) 31.03 (18) 42.86 (3) 22.22 (2)
Middle school 9.09 (1) 0 (0) 0(0) 11.11 (1)
Elementary school 0 (0) 1.72 (1) 0(0) 11.11 (1)
Mothers’ education 0.0967
Range 9-18 6-18 12-16 6-14
Mean (SD) 13.58 (2.68)  13.89 (2.44) 12.86 (1.57) 11.78 (2.33)
College 41.67 (5) 54.55 (30) 42.86 (3) 22.22(2) 0.2124
High school 50.00 (6) 40.00 (22) 57.14 (4) 66.67 (6)
Middle school 8.33 (1) 3.64 (2) 0 (0) 0 (0)
Elementary school 0 (0) 1.82 (1) 0(0) 11.11 (1)
Accuracy of parental 0.0772
perceptions
Accurate 66.67 (8) 45.76 (27)  50.00 (4) 100.00 (9)
Underestimation 50.00 (0) 22.03 (13) 12.50 (1) 0 (0)
Overestimation 33.33 (4) 32.20(19) 37.50 (3) 0 (0)
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Children’s Weight Status

Underweight Normal  Overweight Obese
n=12 n=59 n=8 n=9
Parental Risk Factors % (n) % (n) % (n) % (n) p
Parenting stress 0.7103
Range 78-122 68-155 72-127 84-133
99.20  96.75(17.14) 105.89
Mean (SD) 99.08 (15.93)
(18.14) (17.28)
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Study Aim 3

Two sets of logistic regression analyses were performed to assessrwhethe
relationships varied between those who had Korean dietary pattern score versuhthose
had Westernized dietary pattern score. The first set of logisticsetgmeanalysis was
conducted on child’s weight status with two categories, normal weight and overveayht a
outcome variable, and nine independent variables: children’s age, children’sveeity sé¢
disability, father’'s BMI, mother’'s BMI, years of parental educatiooyeacy of parental
perception about their child’s weight status, parenting stress, and Koreay pétarn
scores. Another set of logistic regression analysis was similarly dexldwith one
categorical outcome variable and nine independent variables including Westeteitary
pattern scores.
Question 5:  Relationships between Korean Dietary Pattern and Weight Status irehildr

Regression coefficients, Wald statistics, odds ratios (OR), and 95% coefidenc
intervals (Cl) for odds ratios measuring the relationships between chsldned parental risk
factors, Korean dietary pattern scores and weight status in childrereseated (Table
4.7.1). Atest of the full regression model, with all nine predictors against @eboaly
model, was statistically significant{ (7, N=76) = 23.95p = .004), indicating that the
factors were informative in distinguishing between normal weight childnel overweight or

obese children.
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Table 4.7.1

Logistic Regression of Relationships between Children’s and Parental Risk Facta@anKor

Dietary Pattern Scores, and Overweight in Children with ID

Wald Chi- 95% CI

Risk Factors B Square OR Upper P
Children’s age 0.48 4.73 1.62 3.556 0.2314
Children’s sex 0.8064

Male Reference

Female 0.22 0.06 1.25 7.565
Severity of disability 0.0670

Mild or Moderate ID Reference

Severe ID -2.34 3.36 0.09 1.177
Father’'s BMI 0.07 0.18 1.07 1.448 0.6733
Mother's BMI -0.05 0.09 0.95 1.283 0.7549
Parental education -0.29 5.21 0.75 0.960 0.0225
Accuracy of parental 0.2456
perceptions

Accurate perception Reference

Inaccurate perception -0.93 1.35 0.39 1.901
Parenting stress 0.02 0.57 1.02 1.059 0.4502
Korean dietary pattern 0.0641

Low pattern score Reference

High pattern score -1.68 3.43 0.19 1.103
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The parental risk factor, parental education (OR = .75, 95% CI: 0.586-0.9602),
was associated with children’s overweight status. The odds of overweighitdren
decreased as years of parental education increased (OR =.75). In additeam #ietary
pattern scores approached significance as a risk factor or childrenigeayer (OR = .19,
95% CI: 0.032-1.103) = .06). This can be interpreted as low Korean dietary pattern scores
were associated with higher odds of being overweight, controlling other cisksda
Question 6: Relationships between Westernized Dietary Pattern and Weighirstatus
Children

The second set of logistic regression analysis was performed bhdorgre’s and
parental predictors, and Westernized dietary pattern scores (Table 44 2kt of the full
model with all nine predictors against a constant-only model was stalyssigmificant (;°
(7,N=76) = 21.05p = .012), indicating that the factors were informative in distinguishing
between normal weight children and overweight or obese children. Two risksfactor
severity of disability (OR = .07, 95% CI: 0.006-0.888; .0402) and parental education (OR
=.78, 95% CI: 0.623-0.97p,= .0272), were significantly associated with children’s
overweight status in this set of logistic regression analysis. Milcdbderate ID was
significantly more likely to be related to overweight than severe ID. otdlds of
overweight in children decreased as years of parental education incil@&sed8).

There was no significant relationship between Westernized dietarynpsttaes and

overweight in children.
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Table 4.7.2

Logistic Regression of Relationships between Children’s and Parental Risk Factors,

Westernized Dietary Pattern Scores, and Overweight in Children with 1D

Wald Chi- 95% CI
Risk Factors B Square OR Lower  Upper P

Children’s age 0.20 0.37 1.22 0.641 2.336 0.5408
Children’s sex 0.7430

Male Reference

Female -0.29 0.11 0.75 0.130 4.297
Severity of disability 0.0402

Mild or Moderate ID Reference

Severe ID -2.65 4.21 0.07 0.006 0.888
Father’'s BMI 0.12 0.63 1.13 0.841 1.506 0.4275
Mother's BMI -0.06 0.19 0.94 0.707 1.247 0.6641
Parental education -0.25 4.88 0.78 0.623 0.972 0.0272
Accuracy of parental 0.3867
perceptions

Accurate perception Reference

Inaccurate perception -0.71 0.75 0.49 0.099 2.450
Parenting stress 0.01 0.33 1.01 0.973 1.051 0.5643
Westernized dietary pattern 0.3335

Low pattern score Reference

High pattern score 0.76 0.94 2.14 0.459 9.930
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Summary

Using exploratory factor analysis, two distinct dietary patterns weneederom 3-
day food records of children with ID. A “Korean dietary pattern” waditeeobtained,
which had high factor loadings on foods such as vegetables and fruits, fish, kimchi, and
beans. The second component labeled “Westernized dietary pattern” loddgahig
foods such as meats, potatoes, Korean style grains, sugary foods, and eggs.
Study Aim 1

When examining the relationships between dietary pattern scores and thildten
factors, children’s age was significantly associated with Korearnrgigsdtern scores in a
positive direction. Children with mild or moderate ID had higher scores on theWiezstl
dietary pattern than children with severe ID. Among the relationshipgbetdietary
pattern scores and parental risk factors in children, parenting stressgwéicantly
positively related to Korean dietary pattern scores. Furthernnar&yesternized dietary
pattern scores were significantly related to mother’s BMI in that mothgh higher BMI
values were found to have children with higher scores on the Westernized dietamry. patt
Fathers’ education was negatively associated with Westernized dietigm saores.
Study Aim 2

Children’s weight status was not found to be significantly associated wéhtph

risk factors, including fathers’ BMI, mothers’ BMI, fathers’ educatiomthers’ education,
parental perception about their children’s weight status, and parenting stédseough the
significant associations were not identified between children’s wstghis and children’s or
parental risk factors, including children’s age, sex, and severity of digabibithers’ BMI

(p = .0552) and years of fathers’ educatipr=(.0541) were close to be significant. In
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addition, parental perceptions about their children’s weight status were kebdyedi be
accurate in parents of overweight children than in parents of normal weighenhildr
Study Aim 3

This study identified that severity of disability and parental educatioa wer
significant factors of overweight in children with ID when other childramd parental risk
factors are controlled. Mild or moderate ID had higher odds of overweighsévare ID.
Lower level of parental education was associated with overweight icipating children.
In addition, the relationship between lower scores on the Korean dietary [aaitiean
increased risk of overweight in children approached statistical signiécaren controlling
for children’s and parental risk factors. No association between Westbdhétary pattern

scores and overweight in children was observed.
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CHAPTER S

DISCUSSION

Conclusions

The purpose of this study was to identify the relationships between children’s and
parental risk factors, children’s dietary patterns, and weight status iafkohddren with 1D
aged 7 to 11 years. As part of this investigation, exploratory factor aalgsiused to
identify dietary patterns in participating children. Using children’8@)=ietary intake
data that were collected from parents and teachers, two dietary patteensl@ntified, the
“Korean dietary pattern” and “Westernized dietary pattern.” The Kodestary pattern
was high in vegetables, fruits, fish, kimchi, and beans. The “Westernizadycgettern”
was high in meats, potatoes, Korean style grains, sugary foods, and eggs.

In this study, two risk factors, severity of disability and parental educatioa, wer
significantly associated with overweight in children with ID.  Childretinvmild or
moderate ID had a greater likelihood of being overweight when compared witlenhaldh
severe ID. And, children whose parents had lower levels of education werdikaty to
be overweight than children whose parents had higher levels of education. rrraré)e
low scores on the Korean dietary pattern were associated withtargrek of being
overweight in children; whereas Westernized dietary pattern scoresyateassociated with
the risk of childhood overweight. This suggests that the Korean dietary pattern,

characterized as frequent consumption of vegetables, fruits, fish, kimchi, and ba&ans, m



facilitate healthier weight patterns in children with ID when compasigdthe Westernized
dietary pattern.

In this chapter, significant findings from this study and possible explan#bions
inconsistent findings in previous research are presented. The study’shstramat
limitations are described. Finally, the implications for school nursingipea nursing
models, and future research are explored.

Study Aim 1: Relationships between Dietary Patterns, Children’s and
Parental Risk Factors in Children with 1D
Dietary Patterns in Children with ID

Findings from this study provide important insights into the relationships between
dietary patterns and overweight in Korean children with ID aged 7 to 11 ydassg
exploratory factor analysis, two distinct dietary patterns were deifiggd3-day food
records of children with ID, the Korean dietary pattern and Westernizedydoetidern.

The Korean dietary pattern is high in vegetables, fruits, fish, kimchi, and beBEms.
Westernized dietary pattern is high in meats, potatoes, Korean styls, guagary foods, and
eggs. This finding is supported by previous studies which have identified twydieta
patterns, including “healthy dietary patterns” and “Western dietatgrpat (Fung et al.,

2004; Heidemann et al., 2008; Osler et al., 2002; Schulze et al., 2006; Qi et al., 2009). In
the U.S. Nurses’ Health Study Il of 51,670 women, two dietary patterns were deyived b
factor analysis, the Western dietary pattern and the prudent dietemnpatThe prudent

dietary pattern has also been called a healthy dietary pattern (Sanallz@06). Two

dietary patterns, prudent pattern and Western pattern, were also observed tetargh f

analysis in a study of 72,113 women that evaluated the relationship between dié¢ang pat
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and all-cause mortality related to chronic disease (Heidemann et al., 2@afthe studies
have discussed additional dietary patterns; yet the majority of identifiddiped studies
discussing dietary patterns have described patterns that share componentshef Kotbdn
or Western patterns identified in the current study. For example, in then&ait
Longitudinal Study of Aging, five dietary patterns were identified,udilg “healthy dietary
pattern,” “white bread,” “alcohol,” “sweets,” and “meat and potatoes” (NeWuller,
Hallfrisch, Qiao, Andres, & Tucker, 2003). These dietary patterns could besmuly
classified as “Healthy dietary pattern” and “Western dietary jettecause four of the
patterns, including white bread, alcohol, sweets, meat and potatoes, share congfdhents
Western dietary pattern. Finally, dietary patterns are similarsadifisrent cultures,
despite different methods of data collection and analysis and different types drels10Mm
foods consumed.
Relationships between Dietary Patterns and Parental BMI

Interestingly, this study found a significant positive relationship betwexthars’
BMI and children’s Westernized dietary pattern scores. Several prevmudished
studies have attempted to examine the relationships between sociodemogcphscaind
dietary patterns (Aranceta, Perez-Rodrigo, Ribas, & Serra-Majem, 208i3nkh-Taskar,
Nicklas, Yang, & Berenson, 2007; Jouret et al., 2007; O’Dea & Wilson, 2006). However,
peer-reviewed published studies examining the relationship between mothér &M
children’s dietary pattern scores have been identified in typicallyla@wg children or
those with ID. The positive relationship found between mothers’ weight stadius

children’s dietary patterns may best be explained by the obesogenig éawvilonment.
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It is assumed that parents contribute to an obesogenic environment thatidan lea
accelerated weight gain for both themselves and their children through praoy gitterns.
Relationships between Dietary Patterns and Parental Education

This study found an association between fathers’ education and Westernized dieta
pattern scores. Higher educational levels in fathers were assogitlidower scores on
the Westernized dietary pattern. However, previously published peewesl/studies
identifying the relationships between fathers’ education and dietary pdttarasot been
identified.

The associations between parental education and dietary patterns inytypicall
developing children have been observed in previous studies (Cooke et al., 2004; Johnson et
al., 2008; North & the Avon Longitudinal Study of Pregnancy and Childhood Study Team,
2000; van der Horst et al., 2007). In the Avon Longitudinal Study of Parents and Children,
1,203 children aged 5 to 9 years were studied to identify dietary patterns. Chiltiegaty
patterns high in meats, fats, and sweets were associated with lowsoterelternal
education (Johnson et al., 2008). This suggests that children of less educated nethers ar
more likely to consume a diet high in meats, fats, and sweets (Johnson et al., 2008). The
dietary intake of children whose mothers have been classified as béawvger social classes
are more likely to include an intake high in processed sweets and soft drinks. a%yhere
mothers in higher social classes are more likely to encourage thdneahid eat fresh
vegetables and fruits compared with mothers of lower social classesd&y Haraldsdottir,
Holm, & Astrup 2003; Kant & Graubard, 2007; Robinson et al., 2004; Vereecken, Keukelier,
& Maes, 2004). This demonstrates the association between parents’ infhmeciuéren’s

food preferences and dietary intake patterns (Birch & Fisher, 1998; CullempBasiq,
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Rittenberry, Cosart, Hebert, & de Moor, 2001; Fisher, Mitchell, Smiciklasiw/r&Birch,
2002). Itis believed that parents with lower educational levels tendkatdritional
knowledge and therefore their families are more likely to consume Wiestdietary
patterns, including fast foods and sweets (Tepper, Choi, & Nayga, 1997; Parmenter &
Wardle, 1999). These findings suggest the need to consider the family’s socio@conomi
status when designing a tailored weight management program and emphasizentte pare
vital role in helping children with ID select healthy foods and therebyceetesternized
foods.
Study Aim 2: Relationships between Weight Status and Children’s and
Parental Risk Factors in Children with 1D

Relationships between Weight Status in Children with ID and Parental BMI

The relationship between mothers’ BMI and children’s weight status apptbache
statistical significance using ANOVA, although the associationsdetviathers’ or mothers’
BMI and overweight in children was not significant in logistic regression hmgde This
finding is consistent with previous studies reporting that children’s weigfhissis more
closely related to mothers’ BMI than fathers’ BMI (Cutting et al., 19991i&aik et al.,
2002). For example, the Kiel Obesity Prevention Study examined the relgi®bstween
children’s BMI and parental BMI among 3,306 children aged five to seven ydarthe
Kiel Obesity Prevention Study, children’s BMI was more closely aatstwith mothers’
BMI than with fathers’ BMI (Danielzik et al., 2002). One possible explandbr the
significant relationship between mothers’ BMI and children’s weight statuksl be that
children’s food environment may be shaped more by mothers than fathers (Wéitaker

1997). Generally, mothers selected foods and prepared each meal for childrenignd fa

115



members in their home environment. Mothers are often more directly involetping
their children select foods and develop eating behaviors than fathers.

Relationships between Weight Status in Children with ID and Parental Perception about
Children’s Weight

The accuracy of parental perceptions about their children’s weight status was
expected to be associated with overweight in children with ID because parecéptioas
are likely to influence children’s weight through mediating children’s eatidgoaysical
activity behaviors (Hill et al., 2003). For children with ID, it is believed gaaents who
accurately perceived overweight in their children are more likely éovehe with children’s
health behaviors than those parents who do not accurately recognize overweight in thei
children. Contrary to expectations, in the current study parental percepbout their
children’s weight status was not significantly related to children’ghteiategory.

In this study, approximately 66% of parents accurately perceived theirechddr
weight status. And, over 70% of parents of obese or overweight children accurately
perceived their children’s weight status. The relatively high pergemtbaccurate
perceptions of weight status in parents of children in this study is surpridimgtudies of
typically developing children, parents’ perception of weight status have shoatn gre
variability, ranging from 6.2% to 73% (Parry, Netuveli, & Saxena, 2008). Formgam a
national representative sample of 5,500 children in the U.S. aged 2 to 11 years, 42% of
mothers accurately perceived their overweight children as being oven{idigyrard et al.,
2003). Itis unclear why parents of children with ID were more likelydssily their
children’s weight status accurately when compared to studies of paréyypscafly

developing children. One plausible explanation is that parents of children watie iDore
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closely involved with the physical care of their children and are thereforelikelgeto
observe weight and other health problems (Ha et al., 2010).

The relatively high proportion of parents who accurately perceived th&ren’s
weight status in the current study was consistent with one previously publistgeft
children with ID (Ha et al., 2010). In the previous study, conducted in six spealls in
Korea, 87% of mothers of 206 overweight children with 1D correctly claskifieir children
as overweight (Ha et al., 2010). In this study, the accuracy of parental persgtout
children’s weight status was lower than in the previously published study (6@%%3.
One plausible explanation may be that fathers’ and mothers’ perceptionswiiffeespect
to assessing their children’s weight status. For example, it hasdpeeted that mothers
ere significantly more likely than fathers to be concerned about identifyerght problems
in their children (Adams et al., 2005). The current study evaluated both fathédrs’
mothers’ perceptions of weight status; whereas only mothers’ percepgoasneasured in
the previous study (Ha et al., 2010).

Study Aim 3: Relationships between Dietary Patterns and Weight Statuddre@hwith ID
Relationships between Dietary Patterns and Weight Status in Children

Until recently, the relationship between dietary patterns and overweightdnechil
with ID has not been studied extensively and published in scientific literatlites current
study found an inverse relationship between Korean dietary pattern scores arelghtany
children with ID. The Korean dietary patterns, high in vegetables, ffisits kimchi, and
beans, might facilitate appropriate weight gain. Multivariate lmgisgression models in
this study provided some evidence to suggest that lower scores on the Koregrpdietan

were statistically associated with the risk of developing overweight lidrehiwith ID.
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These findings are consistent with previous studies that reported that losetiéiny patterns

in typically developing children are less likely to be associated witkaf childhood
overweight (Shin et al., 2007; Woodward-Lopez et al., 2006). For example, a “Healthy
dietary pattern,” characterized by consumption of vegetables, seaweed, &nddieans,

was inversely related to overweight in typically developing children in Koreda €3 al.,
2007). According to data from the Korean National Health and Nutritional Exaomnat
Survey 1998 - 2005, Korean dietary patterns declined from 48% in 1998 to 44% in 2005, and
Westernized dietary patterns rose from 34% in 1998 to 36% in 2005 (Song et al., 2009).
During this period, the prevalence of overweight or obese children and adolesceiys grea
increased from 12.3% in 1997 to 20.9% in 2005 (Oh et al., 2008). Although these are
aggregate level data, such changes in food consumption patterns are likely iimp@aant
implications for helping to explain the increased overweight rates beingretise children.

In previously published studies, the risk of developing childhood overweight was
higher in children with Westernized dietary patterns (Johnson et al., 20G&lLi2006;
Ritchie et al., 2007; Shin et al., 2007; Song et al., 2009; Woodward-Lopez et al., 2006).
Interestingly, in this study no significant relationship was identified &éetwVesternized
dietary pattern scores and overweight in children with ID. The majiripyiblished
studies have found that Westernized dietary patterns high in meats and sweets we
associated with greater odds of excess adiposity in childhood (Johnson et al., 20@8; Li e
2006; Ritchie et al., 2007; Shin et al., 2007; Song et al., 2009; Woodward-¢ioalez2006).
Using data from 1,203 children aged 5 to 9 years, one study found that dietary patterns
characterized as high in sweets and meats were associated with gpidatef excess

adiposity in children (Johnson et al., 2008). Several Korean studies have found that
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Westernized dietary patterns, characterized as a higher consumption ohcheeded
products and sweets, were significantly associated with childhood overweight whe
compared to Korean traditional dietary patterns high in vegetables, kimchishr{difet al.,
2006; Shin et al., 2007; Song et al., 2009).

Westernization of the culture, over the past three decades in Korea, hitasl iesu
major changes in food sources and food intake in Korean children (Kim et al., 2000).
Korean traditional diets have rapidly changed over the past century asiWesteliets,
sometimes characterized by animal-based food products and fast foods dadlye gr
increased (Kim et al., 2000; KFDA, 2003). Evidence of the association between
Westernized dietary patterns and overweight in children with ID was not odsertre
current study. A potential explanation for the differences observed betweemrtnd ¢
results and previous studies may be differences in the types of foodetkahwuded in the
Westernized dietary pattern in the respective studies. For exampiis, stuidy, a “Korean
style grain” (e.g., white rice) was classified in the Westethdietary pattern as an
unhealthy food group, whereas it was classified as a healthy food group intathes &.g.,
barley, brown rice, black rice, millet) (Li et al., 2006; Shin et al., 2007). Vanisin
assignment of foods to dietary patterns may account for some observed dfteeemeen
results in the current study and previously published studies.
Relationships between Severity of Disabilities and Weight Status in Children with 1D

The severity of intellectual disability was expected to be associate@dwatweight
in children in this study. Children diagnosed with mild or moderate 1D were foumalve
a significantly higher risk for developing overweight compared to childrenseitbre 1D

after controlling for other risk factors of overweight. This result veasistent with
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previous studies in adults with ID using the same or similar measurevéoitysef
intellectual disability (Fox & Rotatori, 1982; Hove, 2004; Kelly et al., 1986; Morah,et a
2005; Rimmer et al., 1993; Robertson et al., 2000). In studies of adults with ID using
multivariate analyses, severity of disability was identified as arperient risk factor for
adult obesity. These studies also found that the prevalence of obesity id@eése
severity of disability decreased from profound ID to mild ID (Fox & Rotatori, 1982eH
2004; Moran et al., 2005; Robertson et al., 2000).

While studies of adults with ID suggest a strong relationship betweeawbetyg of
disability and obesity, most studies in children have not found this same relationsheprbetw
the severity of ID and obesity (De et al., 2008; Fox et al., 1985; Lin et al., 2005). In an
Australian study of 98 children with ID and developmental delay aged 2 to 18 yearstyse
of disability was classified into three levels; mild, modegatd severe or profound (De et al.,
2008). No differences were identified in the prevalence of overweight in childtetDwy
when stratified by the severity of their disability (De et al., 2008). udysin Taiwan, with
a representative sample of 279 children with ID aged 4 to 18 years, used faupfevel
disability and found no significant relationship between the severity of bliganid
overweight (Lin et al., 2005).

The possible reasons for the discrepancies in findings concernirgjahenship
between ID and overweight, between adults and children are not clear. Oibéepossi
explanation may be that adults with mild or moderate ID have greatessgocand a wider
selection of foods (Kelly et al., 1986; Robertson et al., 2000); while children with mild or
moderate ID depend on their parents or other adults to access and choose their foods.

Furthermore, severity of disability may influence dietary intakehitdren with ID because
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of physiologic or other factors. Several studies have evaluated theomalrgtatus of
children with severe ID (Sanchez-Lastres, Eiris-Punal, Otero-Cepadan-Belinchon, &
Castro-Gago, 2003) and have found that children with severe ID, due to epilepsy or other
neurological problems, were malnourished due to oral motor problems that ed@iciof
(Sanchez-Lastres et al., 2003). Whether these differences betweerighemvadults and
children with ID result from environmental causes, poor appetite, or an inberatti
physiologic factors is not understood.
Relationships between Parental Education and Weight Status in Children with ID
Families who parent children with disabilities tend to be from a lower sammoenic
status (SES) (Emerson & Hatton, 2007a, 2008; U.S. Census Bureau, 2003). Families of
lower SES have been shown to have lower health status, on average, compared weth famili
of higher SES, independent of intellectual disabilities (Emerson & Hatton, 2004=arGr
2005). Therefore, families of lower SES who care for children with disabiiitéasbe
expected to have greater health challenges (Emerson & Hatton, 2007a, 2007bg&Fujiura
Yamaki, 2000; Graham, 2005; Leonard, 2002). As expected this study found an inverse
relationship between parental education and prevalence of childhood overweigldrenchi
with ID. Low levels of parental education were significantly relategreater risk of
childhood overweight. This finding is supported by previous studies focusing on the
relationships between parental education and overweight in typically develbgorgmc
(Baltrus, Everson-rose, Lynch, Raghunathan, & Kaplan, 2007; Juliusson, Eide, Roelants,
Waaler, Hauspie, & Bjerknes, 2010; Lamerz et al., 2005; Shrewsbury & Wardle, 2008). |
a systematic review of cross-sectional studies from 1990 to 2005, parentalaediscesis

were negatively associated with childhood overweight (Shrewsbury & Wardle, 2068).
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Norwegian study using a nationally representative sample of 6,386 childreeyviels of
parental educational were associated with an increased likelihood of ayletrimechildren
(Juliusson et al., 2010). One possible explanation for the negative relationship between
parental education and childhood overweight is that highly educated parents pay more
attention to their children’s weight (Danielzik, et al., 2002; Danielzik, CrekisiMast,
Langnase, Dilba, & Muller, 2004). Furthermore, preferences in childregtardiintake
may be explained by differences in parents’ nutritional knowledge. Fonseaeducated
parents are more likely to have knowledge about healthier foods and incorporate those
choices into a healthier diet (Wardle, Parmenter, & Waller, 2000); whiletkssated adults
may lack nutritional knowledge and have a tendancy consume greater amountfofifast
and sweets (Tepper, Choi, & Nayga, 1997; Parmenter & Wardle, 1999).

Only one identified study has focused on the relationship between SES and
overweight in Korean children with 1D, and they found that the relationships between SES
and overweight children with ID were not significant (Ha et al., 2010). Thequesgtudy,
consisting of 206 Korean children from six special schools, measured familyaraan
indicator of SES. The relationship between family income, an indicator®f &t
overweight children with ID was not found to be significant (Ha et al., 2010). The
previously reported results differ from the findings of the current study apdhenexplained
by the potential biases associated with use of self-reported income datih a@s tive
complexity of appropriately measuring SES. In Korea, “family incomay not be a good
indicator for measuring SES because many Korean families are néltectaport their
income to others through a self-reported questionnaire and frequently famhpbete the

item “family income.” As a result, these non-significant findings magdraally
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explained by nonresponse bias due to 18% of missing data which may distort the study
findings in the previous study. For these reasons, the current study usddlhecation
as an indicator of SES when estimating associations between SES and ovenaahigtiten
with ID. Future studies using larger and diverse samples are needatfyaelationships
between SES and overweight in children with ID.
Relationships between Parental BMI and Weight Status in Children with 1D
Based on an understanding of how childhood overweight can be influenced by
parents, this study’s findings that fathers’ and mothers’ BMI were goffisiantly
associated with overweight in children with ID was not expected. Thadesra®e in
contrast to previous studies that found a significant relationship between pBMh&and
childhood overweight in typically developing children (Agras et al., 2004; Burke 08l1;
Danielzik et al., 2002; Davison & Birch, 2002, 2005; Fiore et al., 2006; Kosti et al., 2008;
Whitaker et al., 1997). In previous studies, the most powerful, identified risk factor
childhood overweight was having obese parents (Agras et al., 2004; Agras & Mascola, 2005;
Blair et al., 2007; Burke et al., 2001; Fiore et al., 2006; Whitaker et al., 1997; Wu & Suzuki,
2006). The reason for these conflicting results is unclear. It is possiblenthaaisured
environmental influences on children’s BMI or some unknown genetic influencesaway h
influenced the study findings (IOM, 2005; Matrti et al., 2008).
Relationships between Parenting Stress and Weight Status in Children with ID
Generally, parents of children with ID report higher levels of child-edlatress and
a lower feeling of parenting competence than parents of typically develduidgen
(Hastings & Lloyd, 2007; Singer, 2006). Due to high parenting stress, parehitloén

with special care needs may feed their children more frequently in ordacify them, and
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thus contribute to childhood overweight (Parsons et al., 1999). This phenomenon was
demonstrated in a prospective longitudinal study designed to identify risksféat
childhood overweight. Parents frequently offered food to their difficult childreaduce
the frequency of tantrums, particularly when the children demonstrateddtameler tantrums
(Agras et al., 2004). As a result, it was expected that the high parentisg sight be
associated with overweight in children with ID.

A non-significant relationship was observed between parenting stress and
overweight children with ID.  This non-significant association is supporteshbther
published study that focused on the relationship between overweight in typicallypdege
children and parenting stress (Guilfoyle, Zeller, & Modi, 2010). Investigatdhat study
found that parenting stress was not significantly associated with ctddredy weight.
Possible explanation for the non-significant relationship between paremésg ahd
overweight in children in the current study is that the PSI-SF may not besthiedieument
for capturing context-specific parenting stress related to childhood ovétweighe PSI-SF
is most commonly used to identify dysfunctional parent-child relationshipsldrexniwith
disabilities, not necessarily to identify dysfunctional parent-childiogiships in overweight
children with disabilities (Deater-Deckard, 2004). An obesity-spediiierting stress
measurement may be more effective in capturing the relationshipdrepaeental stress and
the weight status of children with ID.

Strengths and Limitations
Study Strengths
The major strength of this study is that this is the first published studyxérairees

the relationships between childhood overweight and multiple risk factors, imgldehtary
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intake. Specifically, the findings of this study can provide a baseline for &tuaes of
the variance of childhood overweight in the population. By increasing the collective
understanding of the risk factors that contribute to overweight in childrenithé
findings of this study may, in combination with the results of other scientific yduer
useful for designing future overweight prevention programs targeting childtie ID.

A second strength of this study is the homogeneity of the study sample. Tdfe age
participating children was limited to 7 to 11 years. The homogeneous age groupminchil
in the sample is meaningful because their developmental characterstié®lgrto be
similar. Furthermore, children with ID having co-occurring cerebrayp&rader-Willi
syndrome, or Down’s syndrome were excluded in this study because growth and
development of those children is generally different from other children with For
example, Prader-Willi Syndrome (PWS) is a highly variable geneticdis affecting
multiple body systems whose most consistent major manifestations includatelieciual
disability, growth hormone insufficiency causing short stature, and ealdyhcbd-onset
obesity (Cassidy & Driscoll, 2009). Thus, a major cause of morbidity anélimodf PWS
is morbid obesity. Children with ID having co-occurring cerebralypalay have an altered
body composition due to oral motor problems, physical inactivity and nutrition problems
(Bandini et al., 2005; Hurvitz et al., 2008). In addition, children with mild cerebisy pa
not having oral motor problems are likely to be overweight because of decreasedlphys
inactivity (Hurvitz et al., 2008). This strongly suggests that children withndco-
occurring cerebral palsy, PWS, or Down’s syndrome may be moreftilde to either

underweight or overweight than children with ID alone.
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Third, food records used in this study may be a more valid measure of diet
assessments for children with ID when compared with other dietaysassnts such as food
frequency questionnaires (FFQ) and food histories. Food records providing detailed
information regarding food intake are appropriate for this population becdleses lknown
about food intake in children with ID. Measuring dietary intake of childrenittan be
challenging because children, because of low cognitive abilities, may |itweltgti
recalling and quantifying food consumption. Typically, parents of childrdnlitre
valuable resources for documenting their children’s food intakes becaused¢hesually
familiar with their children’s eating behaviors and typicahgparetheir food (Brent, 2001, p.
222). Generally, a parent proxy can be a valuable source of information about hildren
dietary intake and may be used as an alternative to a child’s self-repand&s &
Aaronson, 1992).

There is a risk that parents may under-report critical values when regordi
measuring dietary intake (IOM, 2005; Livingstone, Robson, & Wallace, 2004) leciteays
may not be able to consistently observe in- and out-of-home eating in their chi@ké&n (
2005; Livingstone, Robson, & Wallace, 2004). To reduce under-reporting, dietaryadata c
be obtained through dietary assessments by a qualified interviewealdc&ellers,

Bowman, Stuff, Champagne, Simpson, & Bogle, 2007). Therefore, the 3-day food records
were supplemented with telephone calls by qualified interviewers, used to rieeluce t
probability of under-reporting and recall bias in this study. Follow-up teleptadlsefor

dietary assessments to parents were conducted by senior university studengevho w
majoring in nutrition to increase the accuracy of dietary reporting. Timaprlanguage

spoken by the research assistants was Korean. Each research assistiantal
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experience with conducting nutritional surveys as well as strong backgroundigldha
nutrition. Before data collection began, the research assistants weed togithe Pl in
how to obtain the children’s dietary intake.

Limitations

The limitations of the study should be considered when interpreting the results.
The major limitation of this study is its small sample size. Genethkymost important
component affecting statistical power is the sample size, (Lipsey, 1990, p.E3tHough
the power in this study is somewhat low (0.71) because of the small samplersegpe
sufficient for rejecting the null hypotheses.

Second, a convenience sample from two metropolitan areas in South Korea was used
for this study; which is likely to reduce the generalizability of findingBarticipants from
rural areas or small cities were not recruited for this study. It slgeghat the
characteristics of participants living in metropolitan areas may bereliff when compared to
children with ID living in rural areas or small cities in South Korea. dbdyepatterns and
physical activities in families of children with ID can vary betwesnifies living in
metropolitan areas and families living in rural areas or small citietaf@ et al., 2010). In
the Resilience for Eating and Activity Despite Inequality (READI) gtuldsigned to
compare the weight status of women and children living in 40 rural areas and 40 edsan ar
the BMI of women and children living in rural areas was significantly hitireer those
living in urban areas (Cleland et al., 2001). Therefore, a future study witlpea ard more
representative sample of children with ID, from various geographica sr&outh Korea is

needed to potentially increase generalizability within the country.
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Third, a large variability in the response rate was found in participatimglsch
ranging from 44% to 90%. Although the total response rate (63%) supports thdityedi
of the results, the large variability in the response rate of this stuglyafi@ct some
sampling bias, which may indicate that those who did not to respond may diffeesp#ct
to some variable of interest. This study was conducted in two metropolitan aBssesgu
is the third largest city and Seoul is the largest city in Korea. The respaies of three
special schools in Daegu ranged from 44% to 64%, whereas one special school in Seoul
completed questionnaires with a 90% response rate. The differences in reéapeEms®ay
be explained by parental characteristics. The parents living in §eoedally had higher
educational levels than those residing in Daegu. Thus, it is possiblerdvatspaith higher
educational levels living in Seoul may be more interested and motivated to tomplevey
aimed at improving the health status of their children with ID.

The fourth limitation of this study is the lack of objective measurements to tealida
dietary intake for children with ID.  Although the food record is viewed agdleestandard
for dietary assessments, it may not represent periods of typical intakeomtain error, and
may under- or overestimate actual nutrient intakes (Subar et al., 2001). In ordefate va
a diet assessment, one must generally have a standard against whistrdhgent can be
measured. Biomarkers are often used as relatively ideal stamlaaise types of
assessments because they do not rely on the subject’s reporting. Unforttinatelare
many dietary components for which biomarkers are not available, making them an
impractical standard (Block, Coyle, Hartman, & Scoppa, 1994).

The fifth limitation of this study is that the cross-sectional study designot

provide a causal inference for risk factors of childhood overweight nor test hygothes

128



Cross-sectional studies are generally hypothesis-generating shatiean provide
information about populations either at one point or at a series of points in time, but are
unable to provide information about cause and effect (Polit & Beck, 2004, p. 167).
Longitudinal research or experimental designs are more likely to prbeitkr insights into
causal relationships compared with cross-sectional studies that identifptlesclata or
associations (Lynn, 2009, p. 6; Menard, 2002, p. 3). A prospective cohort study may
provide great insights regarding the etiologic impact of children’s chasditgr parental
characteristics, and food intakes on childhood overweight over time.

The sixth study limitation pertains to the measurement of heights agtte/ei
children and mothers by a school nurse in each special school who had not recelified spec
training. The lack of height and weight measurement training could lead abiirgyri
between special schools. In Korean school systems, children’s height ahtl weig
screenings are conducted annually. The school nurses assisting withdthieasl more
than five years of school nursing experience, including measuring chddreights and
weights using national guidelines. Although school nurses have experietites wi
measuring children’s heights and weights, the lack of consistent trainirdyleadlto
subjectivity in measurement. Subjectivity may create the potential fiabudy across
special schools and inter-rater reliability.

Another study limitation was the omission of statistical adjustmenhé&potential
effect of antiepileptic medications on childhood overweight. In this study, 36% dfextil
with ID were on some type of medications, and of these children, 65% were on an
antiepileptic medication. Although all antiepileptic medications do notiboite to

overweight and obesity, certain antiepileptic medications, such as valpdic ac
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carbamazepine, gabapentin, and vigabatrin, may be a compounding factor in the dexelopme
of overweight in children with epilepsy (Biton, 2003). Weight gain is a frequezgorted
side effect of antiepileptic medications; however, it is unclear if the higlofaoverweight
in children with epilepsy is coincidental or a result of other common mechar(igerrotti,
la Torre, Trotta, Mohn, & Chiarelli, 2009; Daniels, Nick, Liu, Cassedy, & Glauser, 2009)

The final limitation of this study was the incomplete testing of the neatifi
Vulnerable Populations Model. For the proposed model to be tested a stronger sgrdy des
is needed as well as several pre-requisites: (1) interrelationshipsebetariables should
be identified because of the need for imposing a hypothesized linear order;n&Xatjue
instrumentation for each of the model constructs ; and (3) the model should be tegted usi
structural equation modeling techniques or path analysis which may providatestof the
goodness of fit of the models (Schumacker & Lomax, 2004; Tabachnick & Fidell, 2006,
p.680). Because studies of the interrelationships between multiple risk fautors
overweight in children with ID haves not been identified, interrelationshglantified
first and then testing of the model can be conducted in future studies usingiatestualy
designs. This study examined relationships derived from the VuledPalplulations Model,
such as the relationships between multiple risk factors and overweight in chiltldD® wi
but did not specifically test the full model.

Implications for School Nursing Practice

Health education, as part of a coordinated school health program, is an epaéntia
of childhood overweight prevention (Story et al., 2006). Both nutrition and physicdl healt
education can help children adopt healthy eating patterns and physicallyifetiytes

(CDC, 2008). In Korea, health education and physical education in the special school
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system may serve as the most effective resources for children whgacliuise parents may
have difficulty accessing trained special educators and exercigefaoutside of the
school system. Health education provided by a school nurse and physical education
provided by a special school teacher are required for children with 1D iff theds8' grade
elementary school curriculum in Korea. Healthy food choices can resulafspropriate
nutritional knowledge; and thus, health education, including nutrition and overweight
prevention programs, is needed. Although the results of this study are desamby, this
Is a first step toward suggesting that school health education may need to foetasnomgr
Korean dietary patterns, which tend to be high in vegetables and fresh fruitsevidérce
from this study, combined with other scientific knowledge, suggest that school mages
want to discourage school children from consuming highly Westernized dietesnpdhat
are high in fat and fast foods.

The findings from this study provide one small step in the process of collecting
sufficient information that can be used to develop overweight prevention stsaegied at
decreasing childhood overweight and maintaining ideal body weight in childrehDwvit
The school setting is an ideal environment to enhance healthy dietary patternssacal phy
activity behaviors for children (IOM, 2005; Lobstein et al., 2004; Story, Keyshi & French,
2006) because over 95 % of children and adolescents are enrolled in schools. No other
institution has as much continuous contact and influence on children during their first two
decades of life (IOM, 2005; Koplan et al., 2005; Story, Kaphingst, Robinson-O’Brien, &
Glanz, 2008). Therefore, school based prevention programs or interventions for weight
control have the potential to positively influence lifelong eating and eseshabits for

children (Katz, 2009; Story et al., 2006).
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In many eastern countries it is believed that children with ID should receive
intensive, individualized, functional instruction in specialized school settings.eaKor
special schools may have an opportunity to strengthen children’s health by pringdltig
education and various kinds of overweight prevention and intervention strategies. School
lunches are designed by a school dietitian to provide one-third of all energy mespisdor
aday. A physical education and health education are required components of the
educational system in South Korea. Therefore, school systems servargrckiith 1D are
well positioned to assist children in achieving and maintaining heakightvby promoting
physical activity and healthy eating habits. In particular, ikedyithat the Korean special
school system may serve as the only available resource for most chilthrdb Wwecause of
limited accessibility of trained special educators and exercigiiéscoutside schools for
children with ID.

Korean school nurses have a responsibility to care for children with chronic illnesses
and their families, to provide primary health care, including annual physsedsasents and
basic treatments, and to provide health education in the school setting. While providing
emergent, acute, and chronic care, they conduct health screenings fronadiestrgough
twelvth grade and assess children’s height and weight screening annéali{orean
school nurses are the only source of primary health care and health educatiopécitde s
schools, they are uniquely positioned for these roles and are the appropriate health ca
professionals to provide childhood overweight prevention services. Thus, there ie@xpect
to be a need for school-based healthy weight promotion programs conducted by school

nurses.
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Theoretical Implications

The Vulnerable Populations Model, developed by Flaskerud and Winslow (1998),
was utilized to conceptualize the relationship among three constructsuraeswvailability,
relative risk, and health status. Vulnerability is affected by both exindanternal
factors, resource availability and individual risk. Resource availatsltiewed as the
availability of societal and environmental resources. Relativegidkfined here as the
ratio of the risk to develop negative health outcomes for a given exposure. And, health
status is defined in this model as an outcome of vulnerability (Saba2€04, p. 754).

Three constructs in the model create a cycle of vulnerability in whidiveetésk and poor
resource availability strengthen negative health outcomes. In other waltipjewisk

factors lead to the development of negative health outcomes; and adequate resources
provide buffering effects on negative health outcomes or the vulnerability of populations

In this study, a modified model of the Vulnerable Populations Model was used, including tw
of the three concepts, relative risk and health status. This modified modi#dwvedsped
because this study focused only on identifying risk factors of overweight drexmivith ID.

To decrease the generally higher rate of overweight in vulnerable populatiens, it i
important to first identify risk factors that contribute to overweight in childngim \®. A
second important step is to find available resources to assist children withimragnideal
weight by intervening in the cycle of vulnerability. The current studpddbhat several
risk factors of childhood overweight were significantly statisticaigociated with a higher
prevalence of overweight in children with ID. These findings suggest thatgther mate of
childhood overweight may be decreased when researchers, clinicians orradrgene in

the cycle of vulnerability by decreasing exposure to identifiable righrfafor overweight.
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For example, based on findings of this study, it is possible that an alteratiordiatdrg
patterns of children through education of children, parents, or school personnel anagpype
to decrease childhood overweight.
Implications for Future Research

The present study contributes to existing literature examining gaeredhip
between multiple risk factors and overweight in children with ID. It also gesvseveral
directions for future research. This study has suggested that seviena faay contribute
to overweight in children with ID aged 7 to 11 years. There is some evidengg#ss
that children with mild or moderate ID are more likely to become overweight thanerhil
with severe ID. And, it is possible that the risk for developing overweigttiildren with
ID is higher when parents have lower levels of education. To better understand and
potentially substantiate these hypothesized relationships, future redeautthtudy these
relationships using stronger study designs and larger sample from vaamraghical areas.
Furthermore, efforts should be made to increase the response proportions to thgprove
credibility of research findings. Research which focuses on reasonsfesponse and
strategies for addressing the lack of study participation should baredph the future
studies as well.

Although this study examined the relationship between children’s dietaryngatte
and overweight in children with ID, future research is needed to include other potektial r
factors of childhood overweight such as physical activity, eating behavirspedications
that may influence the development of overweight children with ID.  Childrém wi
disabilities tend to be less physically active than those without disak{libegmuir & Bar-

Or, 2000; Rimmer et al., 2004). Recent surveys indicate that 65% of children with
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disabilities engage in no leisure-time physical activity, compared with 339pioally
developing children (CDC, 2009). Furthermore, severity of disability mayeinfie dietary
intake in children with severe ID through an interaction between physidlagica
neurological problems and behavioral problems. Several studies evaluatingitr@altr
status of children with severe ID found that they were malnourished due to oral motor
problems that affect feeding and eating behaviors (Eisenhower, BakdéacBeB 2005;
Sanchez-Lastres, Eiris-Punal, Otero-Cepeda, Pavon-Belinchon, & Gagjm 2003). To
identify risk factors significantly contributing to overweight in childrethwD, future
research that examines both eating behaviors and physical activityatpatyp better
understand the development of overweight.

Another suggestion for future research is to fully test the Vulnerable Pomslati
Model. This study did not include the concept of “resource availability;” but uadeiag
this concept is important for future studies because a lack of adequateessnay increase
the vulnerability of children with ID to overweight. According to the originaliérable
Populations Model, risk factors and available resources that may lead to thepdevl of
negative or positive health outcomes are interrelated within a cycle of vulitgrabChild
health providers and other advocates could intervene in the cycle of vulnerability by
providing  resources to promote positive health outcomes. Resource ataikabili
viewed as the availability of societal and environmental resources; itnnpagve health
outcomes in vulnerable population by fostering resilience which is the atrastictof being
able to recover from problems and of possessing a sense o$trerggth (Sebastian, 2004, p.

754).
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Risk of overweight in children with ID may be decreased through several
interventions, such as parent education programs and overweight prevention programs.
Three types of resources may be important to supporting healthy weight jmmmatocial
resources, economic resources, and educational resources. Social rescucesocial
supports; and economic resources include income (Flaskerud & Winslow, 1998). €Of thes
resources, social support is thought to be a vital resource for familiesdreahiith
disabilities who are dealing and coping with stressful situations (Dunsttt€ri@¢eHamby,
1994; Sarason, Pierce, & Sarason, 1990). Families of children with disabigiesequire
emotional, physical, financial, and social support resources beyond what is hgeded
families of children without disabilities (Baxter, Cummins, & YiolitisQP). Families
having sufficient support are more likely to have higher levels of parentdasatis and
more likely to be effectively engaged in with health servicedwar thildren (Singer &
Irvin, 1989). Family researchers have identified several strategisgpporting families,
such as parent training and parental empowerment. These interventiondprtagde
families to function at higher levels and to achieve better health outcéiogd &
Gallagher, 1997). There is a need to understand the cycle of vulnerability anadhefki
resources and intervention program that may decrease overweight statudrenchith ID.

The increasing rates of overweight in children with ID are of concerhe pfesent
study suggests that several risk factors, including severity of digapdrental education,
and Korean dietary patterns, may contribute to overweight in Korean childrerDwith |
However, these findings are only descriptive and do not support causal effecesrbetwe
multiple risk factors of childhood overweight and overweight in children with ID.

Furthermore, the current study focused, to a great extent, on measuringEh&irns in
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children with ID. It did not intend to validate dietary patterns using an olgeg$sessment
of dietary intakes. As a result, future research, using longitudinal or gihethlesis-
testing study designs, is needed to potentially substantiate suggestzdtiass and identify
causal relationships between multiple risk factors and overweight in childiehDuwi

Additionally, there is a need to validate dietary intake in children with ID.
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Appendix I:

BMI Percentile Table for Boys aged 2-18 years - Korean

BMI Percentile

3rd 5th 10th  25th  50th  75th  85th  90th  95th  97th
2-25 1400 1433 1485 1572 16.71 17.70 1824 18.60 19.15 5119.
25-3 1396 1423 1466 1541 16.29 17.22 17.75 18.12 18.67 0519.
3-35 1393 1415 1451 1516 1597 16.87 17.41 17.79 18.40 828.
35-4 1388 14.08 1440 1499 1575 16.65 17.21 17.62 18.29 7818.
4-45 1383 14.01 1431 1488 1563 16.54 17.13 17.58 18.34 9018.
45-5 1377 1395 1426 1483 1559 16.55 17.17 17.66 18.50 1419.
5-55 1372 1391 1422 1482 1563 1665 17.32 17.85 18.78 4919.
55-6 1368 13.88 1422 14.86 1572 16.82 17.56 18.13 19.14 9319.
6-6.5 1365 13.87 1423 14.93 1587 17.07 17.86 18.49 19.59 4420.
6.5-7 1364 13.88 1427 15.03 16.06 17.36 18.23 18.91 20.09 0121.

Age (y)

7-8 13.65 1393 14.38 1524 16.41 17.89 18.86 19.62 20.93 91.
8-9 13.74 1406 1459 1560 16.97 18.68 19.80 20.66 22.13 2423.
9-10 13.91 1427 14.88 16.04 1758 1951 20.76 21.72 23.34 544.
10-11 1416 1457 1524 16.52 1822 20.34 2171 22.74 24.48 7725.
11-12 1449 1493 1565 17.02 18.86 21.12 2257 23.67 25.50 8526.
12-13 14.89 1535 16.10 17.54 19.45 2181 23.32 2446 26.35 7527.
13-14 1535 1582 1659 18.05 20.00 22.40 23.93 25.09 27.02 4328.
14-15 15.85 16.32 17.08 18,55 20.49 22.88 2440 2556 27.48 9028.
15-16 16.38 16.83 17.58 19.01 20.90 23.24 2474 2587 27.77 1629.
16—-17 16.90 17.33 18.06 19.43 21.26 2351 2495 26.05 27.89 2429.
17-18 17.38 1780 18.49 19.81 2155 23.70 25.08 26.13 27.89 199.
18-19 17.80 18.20 18.87 20.14 21.81 23.86 25.18 26.18 27.85 08&9.
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Appendix I1:

BMI Percentile Table for Girls aged 2-18 years - Korean

BMI Percentile

Age (y)

3rd 5th 10th 25th 50th 75th 85th 90th 95th 97th
2-25 13.82 1412 1458 1538 16.34 17.35 17.93 18.33 18.94 3519.
25-3 13.76 14.02 14.42 15.15 16.01 1696 1750 17.89 18.48 8818.
3-35 13.69 1392 1429 1495 1576 16.67 17.21 17.59 18.19 6018.
3.5-4 13.62 13.84 14.18 1480 1559 1649 17.03 17.42 18.04 4818.
4-45 1355 13.76 14.09 1470 1548 16.39 16.95 17.36 18.03 5118.
45-5 13.49 1369 14.02 1464 1543 16.38 16.97 17.41 18.13 6518.
5-55 13.43 1364 1398 1461 1544 16.44 17.07 17.54 18.33 9018.
55-6 13.39 1360 1396 14.63 1550 16.56 17.24 17.75 18.61 2419.
6-6.5 13.36 1359 1396 1467 1561 16.75 17.48 18.03 18.96 6419.
6.5-7 13.34 1359 1399 1475 1575 1698 17.77 18.36 19.36 1020.
7-8 13.36 13.63 14.08 1492 16.04 17.40 1827 18.94 20.05 8720.
8-9 13.47 1377 1428 1524 16,51 18.06 19.05 19.80 21.05 981.
9-10 13.66 1401 1457 1565 17.06 18.78 19.88 20.71 22.09 1023.
10-11 1395 14.33 1495 16.12 1765 1953 20.71 21.61 23.08 1624.
11-12 1433 1473 15.39 16.64 18.27 20.25 2151 2245 23.99 1125.
12-13 1478 1520 15.89 17.18 18.88 20.93 22.22 23.18 24.77 9125.
13-14 1529 1571 16.41 17.73 19.45 2153 2283 23.80 25.38 536.
14-15 1583 16.25 16.95 18.26 19.97 22.03 23.31 24.27 25.83 9626.
15-16 16.36 16.78 17.47 18.75 20.42 22.42 23.67 24.60 26.11 2127.
16 —-17 16.87 17.27 17.93 19.17 20.77 22.69 23.89 2478 26.24 297.
17-18 1730 17.68 18.31 19.49 21.01 22.84 2399 24.84 26.24 2527.
18-19 1760 1796 1856 19.68 21.13 22.88 23.98 2480 26.15 137.
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Appendix I11:

BMI Percentile Chart for Boys aged 2-18 years - Korean
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Appendix 1V:

BMI Percentile Chart for Girls aged 2-18 years - Korean

141

—
—
.-"J."'r =t
rJ"
i
i -
T 1T ——
/J P = 1. —
e —
i e a
- f -
e
-~ =l P e
- P —
o Gt C LA 4 —
\.:"" L—1T = 1 -""-F-F-
v W dl - = ol - =
E ] — Zall = —
‘\"-\._ B "
i o2 ] ] L
o ___..-"
— —— . o
T et — _—
- — —
F— gt -F'.___.-l-
— —
2 3 5 7 B 9 10 11 12 13 14 15 16 17 18
(year)

97th

95th

90th

85th

75th

50th

25th

10th
5th
3rd

age



Appendix V:

Study Implementation Agreement of Principals in Special Schools

| hereby give consent to Yeongmi Ha, a doctoral student at the Universityribf Carolina
at Chapel Hill (UNC-CH) School of Nursing in Chapel Hill, North Carolina, USAgtouit
study participants in our school from December 15 to December 31, 2009 for her research
entitled “Relationships between Children and Parental Factors, DietéeynBaind Weight
Status in Children with Intellectual Disabilities in South Korea.” Wimiplementing this
study, the principal investigator, Yeongmi Ha, will be expected to follbpodicies and
procedures as stated and approved by the UNC-CH human subject review eemtuitt
protect the rights and safety of participants. All collected ddtdo&used for the study
purpose ONLY. Data-sharing will only be permitted with research personrtals study.
This letter signifies my approval and consent to allow Yeongmi Ha to cotidsictudy at
the school named below.

School name:

School Principal (signature):

Phone:

Address:

Principal investigator (signature):

Phone:
Address:
Date:
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Appendix VI:

Study Implementation Agreement of Principals in Special Schools - Korean
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Appendix VII:

Parents’ Information Letter for Consent Forms

School of Nursing, CB #7460, Carrington Hall
Chapel Hill, NC 27599-7460

Relationships between Children’s and Parental Risk Factors, Ypietterns and Weight
Status in Children with Intellectual Disabilities in South Korea

December 15, 2009
Dear Parent:

Because being overweight or underweight can lead to health problems in childrea, we a
conducting a research study focused on the factors that may influenew¢hepdent
overweight in children with intellectual disabilities. You and your chilicbked at the
special school are selected for this study because your child attends one pébtmair s
schools where the study will be conducted. A total of approximately 108 matietkeir
children will be chosen to participate in this study. Your participation irsthidy is
completely voluntary.

To participate in the study you would:

eReview the enclosed parent consent form. If you agree to participate pigase s
both copies of the consent form, return one signed copy to school in the enclosed
envelope in your child’s backpack; and, keep one copy of the consent form for your
records.

eAfter the signed consent is received by the investigator a survey vedirii¢o you in
your child’s backpack. This survey asks about the stress your may experie
related to caring for your child, your perception of your child’s weight, and

information about your family. We expect that is should take you about 20 minutes
or less to complete the survey. You are free to answer or not answertaugra
guestion and have no obligation to complete answering the questions once you begin.

¢Go to your child’s school to have your height and weight measured by the school
nurse. You should call the school nurse at (phone #) to arrange for a day and time
for this.

*\When you get weighed and measured by the school nurse, you will receiveimstruc
about how to complete a 3-day food record. You will be asked to keep a list of all of
the foods your child eats during the 3 days. The teachers at school will keep a
similar list of the foods your child eats when at school. When you have completed
this 3-day food record for your child, you will send it back to school in an envelope

provided to you with the food record forms.

Your participation is confidential. You are asked not to put any identifyilognretion,
such as your child’s name, on the survey or 3-day food record. Identificatidersion
the forms will help us match the information you give us with your child’s namd, alVe
information obtained in this study will be reported as group data. No individual can be or
will be identified in reports. We plan to publish the results of this resaaucth
communicating these results to the professional nursing associations. Iyrperesans who
will have access to these data are the investigators named on this ledehablenurses and
teachers handling the forms, and data entry personnel.

144



The anticipated risks to you and your child for participating in this studg»qrected to be
minimal. We do not anticipated that you or your child will receive diveogfits from

being involved with it. However, there will be professional benefit from thig/sasithe
information we obtain will be communicated to the profession through publication in the
literature, presentation at professional meetings and directly drssisoni to the professional
associations. And, it is expected that this information will help school nurses ptaams
that may improve the health of children. The only expected cost to you ismeuot
participate. After you complete the survey and food diary you will be gisk&ngift card

for your participation.

You may contact us with any questions at (Korea phone number) or by emallgednass).

All research on human volunteers is reviewed by a committee that works to gooatect
rights and welfare. If you have questions or concerns about your rights aarghesibject
you may contact, anonymously if you wish, the Institutional Review Board at-968-9
3113 (US) or by email to IRB_subjects@unc.edu.

Thank you for considering participation in this study. We hope that we canysiare
views with the greater professional community and use your response to help shape
recommendations for addressing a health promotion of children with intelldctahllities.

At this time we would appreciate your reviewing the enclosed parent coosmnt fAnd, if
you choose to patrticipate, please sign and date both copies, keep one copy, and send the
second copy back to school in your child’s backpack.

Sincerely,
Julie Jacobson Vann, PhD, MS, RN Yeongmi Ha, MSN, RN
Clinical Assistant Professor Doctoral candidate
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Appendix VIII:

Parents’ Information Letter for Consent Form - Korean
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Appendix XI:

Parents’ Information Letter for Questionnaires

School of Nursing, CB #7460, Carrington Hall
Chapel Hill, NC 27599-7460

Relationships between Children’s and Parental Risk Factors, Yietterns and Weight
Status in Children with Intellectual Disabilities in South Korea

December 15, 2009
Dear Parent:

Thank you for agreeing to your and your child’s participation in the reseaist (siamed
above) that is focusing on the factors that may influence the developmenemd in
children with intellectual disabilities. And, thank you for returning tigeesi informed
consent form.

At this time we are requesting that you complete the enclosed survey thabaskshe
stress you may experience related to caring for your child, yocegtesn of your child’s
weight, and information about your family. We expect that is should takebgai 20
minutes or less to complete the survey. You are free to answer or not angywartelar
guestion and have no obligation to complete answering the questions once you begin.

If you have not contacted the school nurse to arrange to have your height and weight
measured by the school nurse, it would be helpful if you contact the school nurse in the next
day or two at (phone #) to arrange a day and time for this. When you getavaighe
measured by the school nurse, you will receive instruction about how to complete a 3-day
food record for your child. You will be asked to keep a list of all of the foods ¥aildr ¢

eats during the 3 days. The teachers at school will keep a similar listtobtseyour child

eats when at school. When you have completed this 3-day food record for youyarhild,

will send it back to school in an envelope provided to you with the food record forms.

We would like to remind you that your participation is confidential. You aredasiito

put any identifying information, such as your child’s name, on the survey or fdald
record. Identification numbers on the forms will help us match the information yewsgji
with your child’s name. Yet, all information obtained in this study will lpored as group
data. No individual can be or will be identified in reports. We plan to publistesiés of
this research and communicating these results to the professional mssmegtions. The
only persons who will have access to these data are the investigators named tierthtsele
school nurses and teachers handling the forms, and data entry personnel.

The anticipated risks to you and your child for participating in this studgxqrected to be
minimal. We do not anticipated that you or your child will receive diveokfits from

being involved with it. However, there will be professional benefit from thig/sasithe
information we obtain will be communicated to the profession through publication in the
literature, presentation at professional meetings and directly drssigoni to the professional
associations. And, it is expected that this information will help school nurseprpigrams
that may improve the health of children. The only expected cost to you isieunot
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participate. After you complete the survey and food diary you will be gis&nggft card
for your participation.

You may contact us with any questions at (Korea phone number) or by ensilldddress).

All research on human volunteers is reviewed by a committee that works to gooatect
rights and welfare. If you have questions or concerns about your rights aarghesibject
you may contact, anonymously if you wish, the Institutional Review Board at 1-919-966
3113 (US) or by email to IRB_subjects@unc.edu.

Thank you for considering participation in this study. We hope that we canysiare
views with the greater professional community and use your response to help shape
recommendations for addressing a health promotion of children with intelldctahllities.

At this time we would appreciate your completing the enclosed survey, pladbat i
enclosed envelope, and send the survey back to school in your child’s backpack.

Sincerely,
Julie Jacobson Vann, PhD, MS, RN Yeongmi Ha, MSN, RN
Clinical Assistant Professor Doctoral candidate
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Appendix X:

Parents’ Information Letter for Questionnaires - Korean
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Appendix XI:
Parent Consent Form
University of North Carolina-Chapel Hill

Parental Permission for a Minor Child to Participate in a Research Study
Social Behavioral Form

IRB Study #
Consent Form Version Date:

Title of Study: Relationships between Children’s and Parental Risk Fabtetary
Patterns and Weight Status in Children with Intellectual Disabilitie®inhSKorea

Principal Investigator: Yeongmi Ha, MSN, RN
UNC-Chapel Hill Department: School of Nursing
UNC-Chapel Hill Phone number:

Email Address:

Faculty Advisor: Julie Jacobson Vann, PhD, MS, RN
Funding Source and/or Sponsor:  N/A

Study Contact telephone number:
Study Contact email:

What are some general things you should know about research studies?

You are being asked to allow your child to take part in a research stlidyjoin the study is
voluntary. You may refuse to give permission, or you may withdraw your pesmiss
your child to be in the study, for any reason. Even if you give your permigsian¢hild
can decide not to be in the study or to leave the study early.

Research studies are designed to obtain new knowledge. This new informatioglpnay h
people in the future. Your child may not receive any direct benefit from beihg in t
research study. There also may be risks to being in research studies.

Details about this study are discussed below. It is important that you undenssand t
information so that you and your child can make an informed choice about being in this
research study.

You will be given a copy of this permission form. You and your child should ask the
researchers named above, or staff members who may assist them, aoys|yestihave
about this study at any time.

What is the purpose of this study?
The purpose of this research study is to learn about the factors that may infheence t
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development of overweight in children with intellectual disabilities.

Are there any reasons your child should not be in this study?
Your child should not be in this study if he or she has cerebral palsy.

How many people will take part in this study?
If your child is in this study, your child will be one of approximately 108 people in this
research study.

How long will your child’s part in this study last?

Your child will be enrolled in this study for one to two weeks. Your child’s heiggit a
weight will be measured in the school nurse’s room. This will take approXyniée
minutes.

Your involvement in this study will involve three activities during the one to two week
period. You will be asked to complete a survey that is expected to take 20 minetss or |
You will be asked to be weighed and measured at the school nurse’s room. Atehaiui
will receive instructions on how to complete a food record for your child. Thigsvis
expected to take approximately 10 to 20 minutes. And, you will be asked to record your
child’s food intake on a food-record form for 3 days. It is expected that thisakexydu
approximately 20 minutes per day for each of 3 days. Additional follow-up is not
anticipated.

What will happen if your child takes part in the study?

e Your child’s height and weight will be measured in the school nurse’s room.

e You will be asked to complete a survey and 3-day food records for your child. The
survey asks about your perception of your child’s weight, stress you mayesxjgeri
related to caring for your child, and information about your family.

e You will be asked to have your height and weight measured by the school nurse.

e You will be taught how to keep a dietary record for your child. You will be asked to
keep a record of your child’s food intake for 3 days. These food records will be
requested for 2 weekdays and 1 weekend day.

e You will be asked to send completed forms to your child’s special school in your
child’s backpack.

What are the possible benefits from being in this study?
Research is designed to benefit society by gaining new knowledge. chittbmay not
benefit personally from being in this research study.

What are the possible risks or discomforts involved from being in this study?
The possible risks or discomforts to you or your child for participating in thig sned
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expected to be minimal and may include:
e Possible discomfort for your child during measurement of height and weight.
e Possible emotional discomfort about answering questions about your stress in
parenting;
e Possible discomfort when having your height and weight measured,

To minimize these possible risks the school nurses and investigator will explain al
procedures to you and your child. And, the investigator will be available to aaswer
questions or discuss any concerns that you may have.

There may be uncommon or previously unknown risks.  You should report any problems to
the researcher.

How will your child’s privacy be protected?
Your child’s privacy will be protected by:

o Paper records, such as the completed surveys and 3-day food records, willcbe store
in a locked file cabinet in the investigator’s office.

o Information that is entered into computer files will be kept on a password-{ecehtec
computer of the investigator.

o Child or parent names will not be listed on study documents with child and family
information. ldentification numbers will be used on forms. The list of names and
identification numbers will only be shared with people working on the study.

o Study information will not be shared with school personnel, except in summary
reports that will not list names of children or parents.

Participants will not be identified in any report or publication about this studithough
every effort will be made to keep research records private, there may benirae federal
or state law requires the disclosure of such records, including personalatitor. This is
very unlikely, but if disclosure is ever required, UNC-Chapel Hill will takpstdlowable

by law to protect the privacy of personal information. In some cases, yotmatfon in
this research study could be reviewed by representatives of the Univesggrciesponsors,
or government agencies (for example, the FDA) for purposes such as quality aontr
safety.

Will your child receive anything for being in this study?
You will receive a $5 gift card for taking part in this study after you metiue completed
survey and food records to the school.

Will it cost you anything for your child to be in this study?
There will be no costs for being in the study other than your time.

What if you or your child has questions about this study?
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You and your child have the right to ask, and have answered, any questions you may have
about this research. If you have questions, complaints or concerns, you should contact the
researchers listed on the first page of this form.

What if you or your child has questions about your child’s rights as a reseaictpaat?

All research on human volunteers is reviewed by a committee that works to pooatect
rights and welfare. If you or your child has questions or concerns about your aigiidiss
as a research subject, or if you would like to obtain information or offer input, you may
contact the Institutional Review Board at 919-966-3113 (US) or by email to
IRB_subjects@unc.edu.

Title of Study: Relationships between Children’s and Parental Risk Fabtetary
Patterns and Weight Status in Children with Intellectual Disabilitie®inhSKorea

Principal Investigator: Yeongmi Ha, MSN, RN

Parent’'s Agreement:

| have read the information provided above. | have asked all the questions | have at this
time. | voluntarily give permission to allow my child to participate in thgearch study.

Printed Name of Research Participant (Child)

Signature of Parent Date

Printed Name of Parent

Signature of Research Team Member Obtaining Permission Date

Printed Name of Research Team Member Obtaining Permission
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Appendix XI1:

Parent Consent Form - Korean

LI ] LI ] = = = , MSN’ RN
* = = *: Julie Jacobson Vann, PhD, MS, RN
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Appendix XI11:

Data Abstraction Tool

Relationships between Children’s and Parental Risk Factors, DietargnBatte
and Weight Status in Children with Intellectual Disabilities in South &ore

Data Abstraction Tool & Child & Mother Heights & Weights

Child’s Measurements

Mother's Measurements

Date measured:

Date measured:

Height Weight

Height

Weight

cm

kg

cm

kg

Data Abstraction from School Records

Type of Information

List Level of Disability & Name of
Medication(s)

Most Recent Date of
Information

Child’s Level of
Disability

Medication

Medication

Medication

Medication

Medical Diagnoses or
Syndromes

Medical Diagnoses or
Syndromes

Medical Diagnoses or
Syndromes

This study has been approved by the University of North Carolina at Chapel Hilitiosal
If you have any questions abstudie
please contact Yeongmi Ha by telephone at ** or by email at **.

Review Board for human subject participation.
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Appendix XIV:

Data Abstraction Tool - Korean

cm kg cm kg
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Appendix XV:

Questionnaire

Relationships Between Children’s and Parental Risk Factors, Dietaeyr3adind Weight
Status in Children with Intellectual Disabilities in South Korea

Parent Survey about Weight Status of Children with Intellectual Disabiliti

/ Survey Instructions \

Instructions:  Your responses to the following questions will be used to help us

understand the factors that may influence weight status in children.
Please complete this survey by answering questions on the line provided or placing
an (X) in the box next to the response that best describes your answer.
After completing this survey, please place it in the envelope sent to you and send it
back to your child’s school in his or her backpack.

Please do not write your name or your child’s name on this survey.

Thank you for assisting us with our research study. We appreciate ypur hel

. /

This study has been approved by the University of North Carolina at Chapel Hiilitiosal
Review Board for human subject participation. If you have any questions abattidly,
please contact Yeongmi Ha by telephone at 053-421-4936 or by email at
tiffanyny@paran.com
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Information about Your Child in a Special School

Please answer these questions for your child in a special school.

1. What is your child’s date of birth /
Month Year

2. What is your child’s séx

(] Male
(] Female

3. What gradés your child in now?
Grade

4. Over the past full year (12 monthdjd your child take any types of

medication regularly?

1 No, my child did not take any medications on a regular basis.
"1 Yes (Name of medication: )
1 Other (Specify: )

5. Does your child have any type_of genetic syndromehronic diseas@s

"I No
1 Yes (Specify: )
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Information about Parent and Family Members

1. What is your husband'’s height and weight
Height cm

Weight kg

2. How would you classify your child’s weight status [answer for your child i

special schoof]
* Underweight

* Just right
* Overweight
* Obese

3. What is your marital stat@s
* Married
* Separated
* Divorced
* Living with Significant other/Partner
* Widowed

4. Please give the following information about the current member of your
family in the household

Relationship| Sex Date of Birth Occupation Others
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Thanks again for completing this survey!

If you have any additional thoughts about any of the above topics, please share them here.

School of Nursing
University of North Carolina at Chapel Hill
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Appendix XVI:

Questionnaire - Korean

| | | | | | | | | | | | | | | | | | | | | | | | (X) ] ] ] ] | | | | | | | | | | | | | |
----------------------- (emai 1

address) "
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Appendix XVII:

Parenting Stress Index-Short Form (PSI-SF)

Directions: This questionnaire contains 36 statements.

carefully. For each statement, please focus on your child in a speadal, said
circle the response that best represents your opinion. While you may not find a
response that exactly states your feelings, please circle the redpatrnsanes closest
to describing how you feel.  Your first reaction to each question should be your

answer. Circle only one response for each statement, and respond to adirdsatem

SA A NS D

\i)ngly Agree Agree

Parenting Stress Index-Short Form

Read each statement

SD

Not Sure Disagree Strongly Disaw

~

[ERN

| often have the feeling that | can’t handle things very wellSA
| find myself giving up more of my life to meet my child’s SA
needs than | ever expected

| feel trapped by my responsibilities as a parent SA
Since having this child, | have been unable to do new ar SA
different thing

Since having a child, | feel that | am almost never able to 8&
things that | like to do

I am unhappy with the last purchase of clothing | made f SA
myself

There are quite a few things that bother me about my life SA
Having a child has caused more problems than | expectc SA
my relationship with my spouse

| feel alone and without friends SA

A
A

NS D
NS D
NS D
NS D
NS D
NS D
NS D
NS D
NS D

SD
SD

SD
SD

SD

SD

SD
SD

SD
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10
11
12
13
14

15
16

17
18
19
20
21

22

23

24

25
26
27
28

When | go to a party, | usually expect not to enjoy mysel SA
I am not as interested in people as | used to be SA
| don’t enjoy things as | used to SA
My child rarely does things for me that make me feel goo&SA
Most times | feel that my child does not like me and doe: SA
not want to be close to me

My child smiles at me much less than | expected SA
When | do things for my child, | get the feeling that my  SA
efforts are not appreciated very much

When playing, my child doesn’t often giggle or laugh SA
My child doesn’t seem to learn as quickly as most childre SA
My child doesn’t seem to smile as much as most childrenSA
My child is not able to do as much as | expected SA
It takes a long time and it is very hard for my child to get SA
used to new things

For the next statement, choose your response from the 1

choices “1” to “5” below.

| feel that | am:

1. Not very good at being a parent

2. A person who has some trouble being a parent

3. An average parent

4. A better than average parent

5. A very good parent
| expected to have closer and warmer feelings for my chil§A
than | do and this bothers me
Sometimes my child does things that bother me justto b SA
mean
My child seems to cry or fuss more often than most childr&m
My child generally wakes up in a bad mood SA
| feel that my child is very moody and easily upset SA
My child does a few things which bother me a great deal SA

> > > > > > > > > > > >

N

>

> > > >

NS
NS
NS
NS
NS

NS
NS

NS
NS
NS
NS
NS

NS

NS

NS
NS
NS
NS

] O gu U g O

O

o Y u O o

O u O g

SD
SD
SD
SD
SD

SD
SD

SD
SD
SD
SD
SD

SD

SD

SD
SD
SD
SD
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29

30
31

32

33

34

35

36

My child reacts very strongly when something happens th@A A NS

my child doesn't like

My child gets upset easily over the smallest things SA A NS

My child’s sleeping or eating schedule was much harder tSA A NS
establish than | expected

For the next statement, choose your response from the 1 2 3

choices “1” to “5” below.

I have found that getting my child to do something or sto
doing something is:
1. Much harder than | expected
2. Somewhat harder than | expected
3. About as hard as | expected
4. Somewhat easier than | expected
5. Much easier than | expected
For the next statement, choose your response fromthe 10+ 8-9 6-7

choices “10+" to “1-3”

Think carefully and count the number of things which your
child does that bothers you. For example: dawdles, refuse

to listen, overactive, cries, interrupts, fights, whines, etc.

1. 13
2. 45
3. 6-7
4. 8-9
5. 10+

There are some things my child does that really botherr SA A NS
lot

My child turned out to be more of a problemthanlhad SA A NS
expected

My child makes more demands on me than most childre SA A NS

SD

SD
SD

SD

SD

SD

172



Appendix XVIII:

Parenting Stress Index-Short Form (PSI-SF) - Korean

2 = = = = = = = = = = = = = = = = 1 2 3 4
3 = = = = = = = = = = = = = = = = = L] 1 2 3 4
4 [ ] = = = = = = = = = = = = = = = = 1 2 3 4
5 = = = = = = = = = = = = = = = = = = 1 2 3 4

10 = = = L] l, " = = = = = = = = = = = = 1 2 3 4

11 = = = = = = = = = = = = = [} -' 1 2 3 4
12 = = = = " = = = = " = l. 1 2 3 4
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13

14

15

16

17

18

19

20

21

i

23

24

25

26

27

28
29
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Appendix XIX:

3-Day Food Record for Parents

TO: Parents:
FROM: Yeongmi Ha, a doctoral student at the University of North Cardiina a
Chapel Hill
Phone: **
Email: **
RE: Completion of the Food Record

Thank you for participating in this important study.

Enclosed you will find:
e Written instruction for completing the Food Record
e Food photographs
e Forms to use for recording child’s food intake

To assist us with this part of the study, could you please:
¢ (1) Read the Instruction for Completing the Food Record
¢ (2) Keep a record of what your child eats for two weekdays and one weekend day
(Sunday).
¢ (3) Return your completed food records during the scheduled time to your child’s
school in his or her backpack.

It will be most helpful if you complete your child’s food record as soon as pessibl

Thank you so much for your participation!

This study has been approved by the University of North Carolina at Chapel Hilitiosal
Review Board for human subject participation. If you have any questions hbaitidly,
please contact Yeongmi Ha by telephone at 053-421-4936 or by email at
tiffanyny@paran.com
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Relationships between Children’s and Parental Risk Factors, DietarsnBattel \Weight
Status in Children with Intellectual Disabilities in South Korea

3-Day Food Record
Instructions for Completing 3-Day Food Records

e Please record all foods and drinks that your child has for 3 days (scheduled days).
Do not change your child’s eating habits for this record.

e Describe the type of food eaten as clearly as you can. Use the saovdeghas a
guide. Only record one food item per line.

e |If there is any brand name of the food product that your child eats, pleasé.write i

e Write down beverages, even water. Make sure to record all beverages that your
child consumes in the food type description.

e Describe combination foods. If your child is eating combination foods, such as
pizza with various toppings, make sure to record these ingredients.

e Estimate serving size. Estimate the serving size to the best ofbjtityr a You
may refer to the food photos of one serving size that we provide to you.

e Recordtime. Record the approximate time of day each meal or snack is eaten.

e Eating out. Please include the name of the restaurant. Rememberdatheco
size of serving and how your child’s meal is prepared.

e Don'tworry. If you weren't able to complete the food record for whateveprea
please contact the investigator at 053-421-4936. | will help you to address any
concerns you may have.

e Any questions? If you have any questions about completing the food record, please
contact the principal investigator, Yeongmi Ha at 053-421-4936.
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Description of Serving Sizes (Example)*

Please refer to the food photos as the examples of one serving sizes. You can uge the
following pictures to estimate the food amount.

4 )

Grains

/
* Photographs are adapted from a booklet developed by Korean Rural Development
Administration (2009).
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3-Day Food Record (EXAMPLE)

Day/Time | Breakfast/Lunch/ Food type (Brand Serving Place to eat
Dinner/Snack/Other | name) size/Amount
12/20, Breakfast Bread 1 piece (Medium| Home
9am
Orange juice 1 cup (120cc) Home
12:30pm | Lunch Shrimp Fried rice 1 plate (Large) TGI Friday
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3-Day Food Record for Parents

Day/Time

Breakfast/Lunch/
Dinner/Snack/Other

Food type
(Brand name)

Serving
size/Amount

Place to eat
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Appendix XX:

3-Day Food Record for Parents - Korean

=== === w == (phone # / email address)

[ [ I | "= = = = = !
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Appendix XXI:

3-Day Food Record for Teachers

TO: Teachers:
FROM: Yeongmi Ha, a doctoral student at the University of North Cardiina a
Chapel Hill
Phone:
Email:
RE: Completion of the Food Record

Thank you for helping with this important study.

Enclosed you will find:
e Written instruction for completing the Food Record
e Food photographs
e Forms to use for recording child’s food intake

To assist us with this part of the study, could you please:
¢ (1) Read the Instruction for Completing the Food Record
e (2) Keep a record of what your students eat for each of 2 days while at school.
Separate forms are to be used for each of your students.
o Parents will begin completing food records at home.
o We would like for you to complete food records at school.
¢ (3) Return the completed food records to the School Nurse or Yeongmi Ha.

Thank you so much for your assistance!

This study has been approved by the University of North Carolina at Chapel Hiilitiosal
Review Board for human subject participation. If you have any questions abstudkie
please contact Yeongmi Ha by telephone at ** or by email at **.
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Relationships between Children’s and Parental Risk Factors, DietarsnBattel \Weight
Status in Children with Intellectual Disabilities in South Korea

3-Day Food Record (2 Days at School)
Instructions for Completing 3-Day Food Records

e Please record all foods and drinks that your students have for 2 of the 3 study days
(scheduled days). Do not change your students’ eating habits for thid. recor

e Use a separate record for each student.

e Describe the type of food eaten as clearly as you can. Use the saovaleg as a
guide. Only record one food item per line.

e If there is any brand name of the food product that the children eat, pleasé. write i

e Write down beverages, even water. Make sure to record all beverages that your
students consume in the food type description.

e Describe combination foods. If your students eat combination foods, such as pizza
with various toppings, make sure to record these ingredients.

e Estimate serving size. Estimate the serving size to the best adilydity.  You
may refer to the food photos of one serving size that we provide to you.

e Recordtime. Record the approximate time of day each meal or snack is eaten.

e Eating out. Please include the name of the restaurant. Rememberdaheco
size of serving and how your child’s meal is prepared.

e Don'tworry. If you weren't able to complete the food record for whateveprga
please contact the investigator at (phone number). [ will help you to address
concerns you may have.

e Any questions? If you have any questions about completing the food record, please
contact the principal investigator, Yeongmi Ha at (phone number).
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following pictures to estimate the food amount.

O )

Description of Serving Sizes (Example)*
Please refer to the food photos as the examples of one serving sizes. You can uge the

Grains

N

Vegetables

=
8

N

e * Photographs are adapted from a booklet developed by Korean Rural Development
Administration (2009).
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Food Record (EXAMPLE)

Day/Time Breakfast/Lunch/ | Food type (Brand name) Serving Place to eat
Dinner/Snack/Other size/Amount

12/21, Other milk 1 carton (230cc) classroom

10am

12:30pm Lunch Shrimp Fried rice 1 plate (Large School
cafeteria

Green tea 1 cup (200cc) School

cafeteria

1:30pm Other water 1 cup (150cc) classroom

189



2-Day Food Record for Teachers

Day/Time

Breakfast/Lunch/
Dinner/Snack/Other

Food type (Brand
name)

Serving size/Amount

Place to eat
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Appendix XXII:

3-Day Food Record for Teachers - Korean

= =« s s« =« (phone # / email address)
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