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Abstract

To determine the proportion of overweight/obesity, studies save time and money by using
reported height and weight for the calculation of body mass index (BMI). However, no
studies have reported the validity of self and proxy-reported height and weight in persons
with intellectual disabilities (ID). This study aimed to determine the validity of self and
proxy-reported height and weight for the calculation of BMI in individuals with ID.
Manuscript 1 (Self-report): Results demonstrate that self-reports from individuals with
ID are valid, and can be used when physical measurement are not feasible. Manuscript
2 (Proxy-report): Results show that proxy-reported height and weight for individuals
with 1D, specifically parents, were fairly accurate and may be used when physical
measurements are not possible. Conclusion: The results from this study suggest that
individuals with ID and their proxies can report height and weight. These results need to

be confirmed using larger sample sizes.

Keywords: intellectual disability, overweight, obesity, body mass index, measurement,
self-report, proxy-report
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1.1 Introduction to Thesis
1.1.1 Intellectual disabilities

Intellectual Disability (ID) is widely defined as a limitation in both “intellectual
functioning and in adaptive behaviour, which covers many everyday social and practical
skills” (American Association on Intellectual and Developmental Disabilities, 2013). The
disability originates before the age of 18. Down syndrome, fragile x syndrome and foetal
alcohol syndrome are examples of conditions commonly associated with 1D. The World
Health Organization International Classification of Diseases (WHO-ICF) contributes to
the definition by stating that disability is an umbrella term for impairments, activity
limitations or participation restrictions in an individual’s life (World Health Organization,
2001a). According to the WHO-ICF persons with disabilities, including ID, are not
defined by their disability; rather, they represent a group that frequently requires supports
in order to maximize their level of activity and participation in their daily pursuits (World
Health Organization, 2001b).

There are severity levels of ID which can be categorized into mild, moderate,
severe and profound. According to the fifth edition of the Diagnostic and Statistical
Manual of Mental Disorders (DSM-5), severity is determined by the level of supports the
person with ID requires (American Psychiatric Association, 2013). There is a higher
prevalence of people with milder forms of ID. A review proposed that the prevalence of
mild 1D is 34 per 1000, while the prevalence of more severe types of ID is 3.8 per 1000
(Roeleveld, Zielhuis, & Gabreéls, 1997). The overall prevalence of ID around the world
is about 1%; it is highest in low to middle income countries and in children and

adolescents (Maulik, Mascarenhas, Mathers, Dua, & Saxena, 2011).
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Individuals with 1D not only experience limitations in their intellectual
functioning and adaptive behaviour, they frequently experience complex health problems
(Lunsky, Klein-Geltink, & Yates, 2013). For instance, they are more likely to be
diagnosed with a range of chronic diseases including diabetes and chronic obstructive
pulmonary disease (Lunsky et al., 2013). In addition, a large percentage of this
population may experience psychiatric problems, and neurologic and sensory
impairments (Bhaumik, Watson, Thorp, Tyrer, & McGrother, 2008; Lunsky et al., 2013).
They may exhibit behaviour problems or experience limitations in mobility,
communication, and language that may prevent or inhibit them from having their health
issues properly addressed (Kerr, 2004). These limitations may influence their
understanding of how to live a healthy life and may cause persons with ID to frequently
rely on their caregivers for support (Bhaumik et al., 2008); for example caregivers may
guide their grocery shopping habits or answer questions on their behalf at the doctor’s
office. People with ID have poorer health compared to people without ID, and have high
levels of unmet health needs (Wilson & Haire, 1990). The high level of comorbidities
and problems addressing their needs ultimately contributes to a shorter life expectancy
(Bittles et al., 2002; Lunsky et al., 2013). Overall, many people with ID have complex
health issues and commonly depend on their caregivers to help meet their needs
(Bhaumik et al., 2008).

One specific and serious health condition individuals with 1D experience is
overweight/obesity. Although overweight/obesity is not considered an actual disease
causing harm within our bodies (Katz, 2014), it contributes to other debilitating issues; it

is considered the second leading contributor to death in the United States (Rimmer &
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Wang, 2005). Overweight/obesity is a risk factor for type Il diabetes, some cancers,
osteoarthritis, and cardiovascular disease (CVD), leading to an increase in the risk for
mortality (Haslam, Sattar, & Lean, 2006; World Health Organization, 2014).

The health of individuals with ID is further compromised by overweight/obesity
because it is associated with decreased quality of life, influences the ability to form
relationships, increases the risk of depression, and can decrease social and physical
functioning (Rimmer, Yamaki, Lowry, Wang, & Vogel, 2010). As the implications of
overweight/obesity are so significant, the prevalence of overweight/obesity in persons
with ID is of interest and should be made a priority.

1.1.2 Prevalence of overweight/obesity in persons with ID vs. the general
population
General population

Overweight/obesity prevalence is extremely high in the general population,
specifically in developed countries, contributing to serious health issues and death (World
Health Organization, 2014). In Canada, the prevalence of obesity is 23.0% in adults and
36.0 % are overweight (Tjepkema, 2006), and 25.0% of female children and 31% of male
children are overweight/obese (Tremblay et al., 2010). It is estimated that obesity
represents 2.2% of all health care costs (Connor Gorber, Tremblay, Moher, & Gorber,
2007; Heart and Stroke Foundation of Canada, 2009). Although obesity rates are
extremely high in the general population, they are even higher in persons with 1D (De,

Small, & Baur, 2008; Foley, Lloyd, & Temple, 2013; Lloyd, Temple, & Foley, 2012).
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Adults with ID

In a recent study using directly measured height and weight of adult U.S. Special
Olympians, obesity levels for males with ID across age groups were found to be 38.0-
45.0%, which was 5.0-10.0% higher than measured data from the general population
obtained from the National Health and Nutrition Examination Survey (NHANES) (Foley
et al., 2013). The disparity was even higher among females with ID. Research found that
52.0-57.0% of adult females with ID were classified as obese which was approximately
20.0% higher than the general population (Foley et al., 2013).

These results have been found to be consistent with studies from other developed
countries. Four studies which relied on data other than self-reports/proxy-reports, found
that obesity rates in New Zealand, the Netherlands, England and Hong Kong were
significantly higher in adults with ID. In New Zealand, researchers found 51.0% of the
ID population were obese, compared to 30.0% of the general population (Stedman &
Leland, 2010). In the Netherlands, they found obesity in 26.0% and overweight in 38.0%
of persons with ID, which was 10% higher than the general population (de Winter,
Bastiaanse, Hilgenkamp, Evenhuis, & Echteld, 2012). Researchers in England and Hong
Kong also found obesity was higher in ID than the general population; in addition,
women with ID were twice as likely to be obese than men with ID (Bhaumik et al., 2008;
Chan & Chow, 2010).

The study by Stancliffe et al. (2011) from the U.S. reported contradictory
findings. They found that 62.2% of their sample of people with ID was overweight or
obese and 33.6% were obese. Stancliffe’s general population results, like Foley et al.

(2013), came from the most recent NHANES data (2007-2008). Compared to the general
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population (35.5%), the prevalence of obesity was higher for women with 1D (38.9%).
Whereas, the prevalence of obesity for men with 1D was actually lower (29.4 %) than the
general population (32.2%) (Stancliffe et al., 2011). The different results by Stancliffe et
al. (2011) may be attributed to the fact that data on height and weight were not measured
but rather collected from individual records. For example, family members reported
height and weight in inches and pounds on behalf of the participants with 1D, unlike the
other studies which relied on directly measured data. This stresses the importance of
determining the validity of reported versus measured information related to overweight
and obesity in people with ID. Overall, the studies show that adults with ID have
consistently higher prevalence of overweight and obesity than the general population.
Children with ID

Research based on directly measured data found that in a global sample of
children and youth with 1D who participate in Special Olympics, 30.0% were either
overweight or obese (Lloyd et al., 2012). Rates of overweight and obesity were highest
in North America compared to other countries and regions (Latin American, Africa,
Europe and Asia). For example, overall 54.3% of North American females were
overweight or obese and 47.7% of North American males were overweight or obese. The
international sample of children and youth with 1D showed that obesity levels ranged
across the regions from 4.6% to 32.6% and an additional 4.1% to 26.3% of the sample
were classified as overweight (Lloyd et al., 2012). In another international sample of
over 34 countries where children were selected from schools, it was found that
overweight ranged from 5.1% to 25.4% and obesity ranged from 0.4% to 7.9%. (Janssen

et al., 2005).
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Similar to results from Lloyd et al. (2012), measured data collected from children
and adolescents with 1D in Australia also found a greater risk of overweight or obesity
compared to children and youth of typical development (De et al., 2008). In Australia,
25.0% of children were overweight and 15.0% obese, which was much higher than the
general school population which found 17.0% were overweight and 6.0% obese.

Overall, it is concluded that persons with ID have a much higher prevalence of
overweight and obesity, compared to the general population. Many factors contribute to
their increased risk of weight gain and some have been explored in the literature.

1.1.3 Factors associated with increased risk for overweight/obesity in persons with

ID

The high rates of overweight/obesity in persons with ID have been attributed to
genetic and other disorders associated with 1D (Gravestock, 2000; Pogson, 2012), sex
(Melville, Hamilton, Hankey, Miller, & Boyle, 2007), medication use (de Kuijper et al.,
2010; Lunsky et al., 2013), low physical activity levels (Salaun & Berthouze-Aranda,
2011; Temple, Frey, & Stanish, 2006), severity of ID (Robertson, Emerson, Gregory,
Hatton, Turner, et al., 2000), and unhealthy nutritional habits (Bandini, Curtin, Hamad,
Tybor, & Must, 2005; Pogson, 2012).

Specific ID etiologies

Research has found that 77.8% of females and 62.0% of males with Down
syndrome (DS) were above the recommended weight categories (Melville, Cooper,
McGrother, Thorp, & Collacott, 2005). Bhaumlik et al. (2008) also found that the
prevalence of obesity among people with ID was more prevalent when an individual had

DS. However, Melville et al. (2007) state that although women with DS had higher BMI
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and obesity rates than other people with ID, no significant difference were detected
between men with DS versus other men with ID.

The research conducted on obesity and obesity-related secondary conditions in
American adolescents with ID and developmental disabilities also found that adolescents
with autism were two to three times more likely to be obese than adolescents with typical
development (Rimmer et al., 2010). For example, 24.6% of youth with autism were
obese and 42.5% were overweight, whereas 13.0% and 28.8% of youth with typical
development were obese and overweight (Rimmer et al., 2010).

Lastly, Prader-Willi syndrome (PWS) is a complex neurodevelopmental genetic
condition that has many characteristics which include neurologic, developmental and
behavioural differences caused by gene mutations (Pogson, 2012). One of the key
features of PWS is hyperphagia (Pogson, 2012), a phase of overeating which begins in
childhood. Young individuals with PWS also experience lower metabolic rates, causing
them to feel hungry even after overeating (Pogson, 2012). The prevalence of obesity in
PWS is thus very prominent as these manifestations contribute to weight gain.
Ultimately, obesity is more prevalent in PWS than other causes of ID (Melville et al.,
2007), and is considered a major phenotypical feature of this condition (Pogson, 2012).
Medication use

Persons with 1D are often overmedicated with psychotropic medications (de
Kuijper et al., 2010). It is estimated that between 30.0-50.0% of adults with 1D receive
psychotropic medications (Robertson, Emerson, Gregory, Hatton, Kessissoglou, et al.,
2000) such as antidepressants, antipsychotics, and antiepileptic drugs (Virk, Schwartz,

Jindal, Nihalani, & Jones, 2004). In a sample of Ontario adults with developmental
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disabilities who receive income from the Ontario Disability Support Program,
approximately 60.5% of the adults were dispensed medications: of those given
medications, over 20.0% were antipsychotics (Lunsky et al., 2013). These drugs are
formally indicated for psychotic disorders, but are often prescribed outside of their
licenced use for behavioural symptoms such as aggression in persons with 1D, a practice
referred to as off-label use (de Kuijper et al., 2010). It is well established that these types
of drugs have metabolic consequences (de Winter et al., 2012) that contribute to weight
gain (Virk et al., 2004). It is therefore suggested that the high use of anti-psychotics
increases the risk of being overweight or obese (de Winter et al., 2012). Consistent with
this, researchers in France found that two times more males with ID who were on anti-
psychotic medication were classified as overweight compared to males who were not on
this medication (Bégarie, Maiano, Leconte, & Ninot, 2013). Clearly, medication use in
persons with ID can contribute to their weight gain and the prevalence of
overweight/obesity.
Physical activity and nutritional habits

Research has found that participation in physical activity tends to be lower among
persons with ID (Temple et al., 2006). The opportunities to engage in physical activity
are not as plentiful (Yamaki, 2005) as for the general population. It has also been found
that adolescents with ID have lower physical fitness (Salaun & Berthouze-Aranda, 2011),
poor coordination, and are often not included in team sports (Bandini et al., 2005), which
influences motivation to participate in physical activity.

Nutritional intake is another reason for overweight/obesity in persons with ID. As

previously stated, persons with PWS experience overeating during a phase called
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hyperphagia (Pogson, 2012). People with PWS lack normal appetite control mechanisms
and this can contribute to weight gain during their entire lives (Pogson, 2012). In
addition, children with disabilities are often given food as behavioural reinforces
(Bandini et al., 2005) which may lead to overeating and weight gain through increased
caloric intake outside of meals. It has also been hypothesized that persons with ID
experience other endocrine abnormalities like hypothyroidism at higher rates and exhibit
poorer eating behaviours (Bhaumik et al., 2008). A study examining the overall health of
adults with ID in Spain, found that the samples cholesterol consumption was too high,
fibre was too low, and healthy fat consumption was below recommended values (Soler
Marin & Graupera, 2011).
Other explanations

Some additional reasons to explain the high prevalence of overweight/obesity in
persons with ID include sex, age, and level of ID, lifestyle factors, education, and living
environment. Like the general population, sex and age influences the risk for weight
problems in persons with ID. Women with ID are at a greater risk (12.0-17.0% higher)
of becoming overweight or obese compared to men with ID (Melville et al., 2007).
However, the effect of age on overweight/obesity risk in persons with ID, is not the same
as for the general population. The general population’s prevalence of overweight/obesity
gradually increases with age, starting at around 34-37 years. In contrast, the risk of
overweight/obesity in persons with ID starts 20 years earlier; this also means persons
with ID may have an earlier onset of obesity-related diseases (Melville et al., 2007).

The prevalence of overweight/obesity in persons with ID is highest in persons

with mild to moderate ID (Hove & Havik, 2010). The prevalence ranged from 9.0-30.0%
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higher than adults with severe or profound intellectual disabilities (Hove & Havik, 2010).
In addition, persons with ID who live with family or in less restrictive environments such
as living independently are at a greater risk of overweight/obesity (Yamaki, 2005). In
these living situations, persons with ID may be less conscious about the health risks
associated with overweight/obesity. They may also not gain the knowledge of health
risks in their everyday experiences (Bhaumik et al., 2008); as well, they often have lower
income which limits food choices when shopping (Yamaki, 2005).

Overall, the higher rates of overweight/obesity in individuals with ID are a
concern. Persons with ID already experience complex health problems, some syndrome-
specific, and they are often not properly identified and addressed(Kerr, 2004).
Consequently, the implications of overweight/obesity only add to the complexity of this

population’s health status, and therefore, needs to be addressed.

1.1.4 Methods for assessing body adiposity
The general population

To determine the prevalence of overweight/obesity, large population studies rely
on body mass index (BMI), an index of height and weight commonly represented in
kg/m?, to classify underweight, normal weight, overweight, and obesity in children and
adults (Morrissey, Whetstone, Cummings, & Owen, 2006; World Health Organization,
2000). BMI is claimed to be a useful measure of overweight/obesity for large populations
and can be used to estimate the prevalence of overweight/obesity (World Health
Organization, 2000). However, there is controversy around the sole use of the BMI
calculation, as it does not take into consideration abdominal obesity. BMI is specifically

not suited for people with a lot of muscle (e.g. high level athletes, body builders), as it
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produces an inaccurate estimate of overweight/obesity, since muscle adds weight to the
individual (Kravitz, 2010). The sole use of BMI as a surveillance tool has not been
recommended by some authorities as it may lead to an under or overestimation of
overweight/obesity and its associated health burdens (Walls et al., 2011).
Persons with ID

Consistent with studies conducted in the general population, research on
overweight/obesity prevalence in people with ID relies on height and weight
measurement for a BMI calculation. As reported earlier, persons with ID have a higher
prevalence of overweight/obesity compared to the general population (Foley et al., 2013;
Lloyd et al., 2012). It is therefore very important to understand the best ways to reflect
body composition in persons with ID.

In 2010, one study examined the usefulness of BMI as an indicator of adiposity
among adults with ID (Temple, Walkley, & Greenway, 2010). Weight and height were
measured by trained assistants, and were used to calculate BMI. Following
measurements, total body bone density and soft tissue composition were measured using
a dual-energy X-ray absorptiometry (DXA) machine. Percent of body fat, fat mass and
lean mass from DXA and BMI were examined to determine how they correlated. Upon
analysis, the authors concluded that BMI was a reasonable indicator of adiposity in adults
with ID (Temple et al., 2010). More recently, a review of six articles assessing body
composition for people with ID was published (Casey, 2013). Assessment methods
included height and weight measurement for BMI, waist circumference, tibia length, and
bioelectrical impedance analysis, skin fold thickness, and anthropometric girth

measurements. The review found that BMI was a good option for assessing body

Kristin M. Dobranowski (2015)



23

composition as it showed good agreement with more accurate tests such as the DXA;
however, Casey (2013) also stated that well-conducted research examining the validity
of body composition measures in persons with 1D is limited, suggesting more research is

required.

1.1.5 Common methods for collecting height and weight data

Population surveillance is an important component for reducing the prevalence of
overweight/obesity around the world. In order to determine overweight/obesity
prevalence in large samples, it is often unfeasible to use the gold standard of physical
measurement, due to the costs and time required to complete (Connor Gorber et al., 2007;
Morrissey et al., 2006). It is also difficult to obtain the information from medical records
as health care professionals do not regularly record the height and weight of their patients
(Booth, Prevost, & Gulliford, 2013). Consequently, the most common way of collecting
height and weight for studies is through self-reported or proxy-reported height and weight
for the calculation of BMI in both the general population (Connor Gorber et al., 2007;
OECD, 2013), and in persons with disabilities (George, Shacter, & Johnson, 2011;
Phillips et al., 2014; Rimmer & Yamaki, 2006). However, there are some limitations to
self and proxy-reporting that must be considered in research, including memory bias and
response bias (Connor Gorber et al., 2007). The common problems with self and proxy
reporting raises the question: how valid are self and proxy-reported height and weight
compared to the gold standard of direct measurement. The literature shows that in the
general population, most self and proxy-reports for height and weight from adults and

children lead to underestimated calculated BMI (Elgar & Stewart, 2008; Kuczmarski,
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Kuczmarski, & Najjar, 2001; Morrissey et al., 2006). However, it is unknown if the
reports for persons with 1D under or overestimate the proportion of overweight/obesity.
1.1.6 Participating in research: Persons with ID and proxies

The literature shows that self and proxy-reported data is common; it makes
collecting data from large populations for health and research purposes simple and
feasible, regardless of its limitations. However, self-reported data in persons with 1D is
often avoided and substituted with proxy-reporting (Fujiura, 2012) as it is believed
persons with ID have characteristics which decrease the validity of self-reports (Breau &
Burkitt, 2009). It has been reported that the level of intellectual development may also
affect self-reported data (Perkins, 2007). However, more research is needed on the
validity of proxy-reports on behalf of people with ID. For instance, it has been found that
the type of relationship between proxy and persons with ID may influence the validity of
the proxy-reports for individuals with ID (Perkins, 2007), for example a parent or a paid
staff caregiver. Other factors that may influence the validity of reports include proxy
characteristics (e.g. age, sex, and education) and how long the proxy has known the
individual (Magaziner, Bassett, Hebel, & Gruber-Baldini, 1996). Magaziner et al. (1996)
found that proxy agreement with a subject’s answers is generally better when the proxy
was a male and living with the individual.

Recently, researchers, advocates and people with ID themselves have stressed the
need to include persons with ID in research more often (Fujiura, 2012). Encouraging
persons with ID to provide self-reports in research allows them an additional opportunity

to become active agents in their lives, allowing their choices and self-determination to
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grow. With momentum increasing to include persons with ID in research, it is important

to take note and validate these reports.

1.1.7 Conclusion

Overweight/obesity prevalence in the general population and in persons with ID is
a pressing issue. There are many different reasons for the high prevalence in persons
with ID including genetic factors, medication use, personal behaviours such as physical
activity and nutrition, as well as other factors like living arrangements and education. To
obtain overweight/obesity statistics, the gold standard is physically measuring height and
weight to derive BMI. However, for surveillance of large populations, measuring height
and weight is not feasible and thus researchers rely on self-reported or proxy-reported
height and weight.

Researchers have yet to determine if persons with 1D and their caregivers can
accurately report height and weight. In addition to not collecting this information, we
may also be excluding them from fully participating in society. The primary objective of
this research is to better understand the accuracy of self and proxy-reported height and
weight for derived BMI in persons with ID. The secondary objective is to understand
how the validity of self-reports may differ based on the level of ID and how the validity
of proxy-reports differ based on type of proxy relationship. This will potentially help
promote more inclusion of persons with ID and their caregivers in health related aspects

of their lives; in addition, it will improve the understanding of their overall health.
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1.2 Proposed Theoretical Framework

1.2.1 Model overview

In 2001, The International Classification of Functioning, Disability, and Health (ICF)
was endorsed by all World Health Organization (WHO) Member States (World Health
Organization, 2001a). The WHO-ICF classification aims to provide a simple way of
defining health and well-being for individuals with and without disabilities in an effort to
improve communication between policy-makers, health care works, researchers, the public
and persons with disabilities. The WHO-ICF explains that any individual can experience
some degree of a health condition and also some degree of a disability (World Health
Organization, 2002). When discussing disability, the WHO-ICF considers the individual,
the environment and society, and these are described through changes in body function and
structure, and in activities and participation. The WHO-ICF has moved from a focus on
the impacts of diseases where health is understood to be possible only in the absence of
disability (World Health Organization, 2002) towards a more neutral stance of what
constitutes health (World Health Organization, 2001a). By providing a framework for
measuring health care needs and the performance and effectiveness of health care systems,
the WHO-ICF delivers an important classification system for obtaining reliable and
comparable data on individuals in all populations.
1.2.2 Applications of ICF

In scientific research the WHO-ICF model (World Health Organization, 2001b),
aims at universally classifying the activity and participation levels of individuals with
disabilities, particularly in the roles of their social life (World Health Organization,

2002).
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The WHO-ICF states that the completion of activities are influenced by performance and
capacity qualifiers. For instance, persons with ID reporting their own height and weight
may be limited by some aspect of their ID. One of the goals of this thesis research is to
determine if persons with ID are able to report their own height and weight accurately for
BMI; using the WHO-ICF terminology it is to determine if their capacities are in fact
limited during the activity of reporting height and weight.

The WHO-ICF model states that participation is the degree to which one can take
part in or influence life situations that are important (World Health Organization, 2014).
However, participation in daily activities for individuals with 1D may be influenced by
environmental factors (World Health Organization, 2014) such as their parents, and direct
supports persons etc. (Waninge, 2010). The act of reporting height and weight can be
seen as an example of participation in daily activities. The presence of parents or other
proxies can be seen as an environmental factor (World Health Organization, 2014) that
acts as a barrier or a facilitator depending on the circumstances: it is a barrier if persons
with 1D are not given the chance to report their own height and weight. Similarly, a
researcher or clinician asking for health information can be a barrier or facilitator
depending on their attitude and understanding of abilities of persons with ID. This study
gives persons with ID the opportunity to participate in answering questions on their own.
Participation may improve feelings of positive social involvement (Waninge, 2010); it
may provide an opportunity for more autonomy in providing information, contributing to
a better self-image. Participation may empower persons with ID to take more ownership

in their health and well-being, leading to a better quality of life.
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Intellectual Disabilities, Reporting Health and ICF
Figure 1 is a diagram of the WHO-ICF model that will be used to classify the study

population; each shaded coloured component is described in regards to persons with ID

in this study.

Figure 1. World Health Organization-International Classification of Functioning,

Disability, and Health model
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All of the participants in the current study were Special Olympics athletes, and
were diagnosed with an intellectual disability. This study included participants with
various causes and severity levels for their intellectual disability.
Activity

The activity component of the WHO-ICF is defined as the execution of a task or

action by an individual, which may be limited by their “capacity” to execute a task, and

Kristin M. Dobranowski (2015)



29

their capacity may be influenced by some aspect of their disability (World Health
Organization, 2001a). In the past, persons with ID were often not included in research
and were not asked to respond in health settings as it was believed that their intellectual
disability would influence the validity of their answers. By asking persons with ID to
report their height and weight, the validity of their answers could be determined thus
supporting their inclusion in health related communication.

Participation

The participation section of the WHO-ICF framework is described as involvement
in a life situation (World Health Organization, 2001a). Persons with ID may experience
restrictions in participation in life situations such as research and answering health
questions due to the unknown validity of their reports. By participating in this health
research, individuals with 1D were introduced to the idea that height and weight are
important to their health. The act of participation in research (regardless of the study
results) gave the athletes an opportunity to learn more about their health.

Participation is also important for the caregivers or proxies of individuals with ID.
Caregivers of persons with ID are often immersed in many aspects of their daily lives and
are often asked to report on behalf of the individual. Proxy-reporting for individuals with
ID is thus very common in health care settings and in health research. As caregivers
often respond for persons with ID, they should understand the wants, needs, and health of
the individual. As proxy-reporting is very common, this study will also examine if

proxy-reporting is a valid way of collecting height and weight data.
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Environmental factors
Environmental factors include the physical, social and attitudinal environment in

which persons live their lives, and they can have a positive or negative effect on an
individual’s participation or capacity to perform actions. In this study, the individual
environmental factors, such as the presence of a caregiver, may influence an individual
with 1D from answering health related questions on their own. Caregivers may assume
the individual is not capable or does not understand, and frequently they will answer on
their behalf. This study allowed individuals with 1D to respond to questions regarding
their health before a caregiver, allowing for the accuracy of their answers to be
determined. Societal environmental factors also influence activity and participation
levels of persons with ID. Attitudes and ideologies of doctors or researchers may
prevent the use or answers of persons with ID. By determining the validity of reported
height and weight in persons with ID, researchers and health professionals may be able to
trust that their reports are valid, and thus persons with ID may be able to more freely
participate.
Summary

In contrast to the medical model of disability, the WHO-ICF model, states that
disability is not an attribute but a collection of conditions, and its management requires
social action (World Health Organization, 2001b). Society as a whole must make
modifications to encourage persons with ID to fully participate in their lives. As well,
researchers and persons with ID should be encouraged to participate more in research;
there are many barriers in recruiting individuals with ID in research, leaving limited

epidemiological health studies (Lennox et al., 2005). If we do not know if this population
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can accurately report on health issues like their height and weight and are often excluded

from research, we are restricting their full participation society.
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1.3 Significance of this Research

Persons with 1D are frequently left out of research, this is because research on
persons with disabilities is considered low priority as they often have health conditions
limiting their ability to participate (Sullivan et al., 2011). Also, researchers frequently
exclude this group from studies done in the general population due to the effort needed to
accommodate the disability. There may also be an assumption that results from the
general population can be applied to this population. However, persons with ID are a
unique group of individuals who deserve to be treated as such. This should be applied to
the validity of self-reported and proxy-reported height and weight for persons with ID, in
order to determine if current reports on overweight/obesity prevalence are accurate. For
example, data on overweight/obesity is frequently collected using surveys in the general
population and persons with ID. However, unlike the general population, the validity of
self-reported and proxy-reported height and weight for BMI in individuals with 1D has
not been examined. Therefore, this study will fill a gap in the scientific literature
regarding the validity of self-reported and proxy-reported height and weight in persons
with ID.

The lack of literature in this area may be attributed to the belief that persons with
ID cannot accurately self-report height and weight due to their disabilities. However,
proxy reports are quite common in this population and they have not been validated
either. There is a need for literature that verifies if both of these approaches are similar to
direct measures and if they underestimate or overestimate levels of overweight/obesity, as
there are significant consequences. For example, underestimating the level of

overweight/obesity in this population could lead to a less clear understanding of the
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problem and its effects on comorbidities. Ultimately, with less attention paid to it by
clinicians and researchers, categorizing persons with ID into wrong BMI groups could
lead to incorrect conclusions in research and not enough resources may be allocated to

address the problem.

1.3.1 Justification of methodology

Participants in this study included adolescents and adults, ranging from 12-55
years old. This wide age range is important because this study is the first of its kind, and
a broad understanding of the situation for this population is required. Special Olympics
athletes were chosen as the sample population (Special Olympics provides year round
sports training and athletic competition for children and adults with 1D); although they
may be more active than their peers who are not athletes, recruiting a large group of
persons with ID from the community in a short period of time was not feasible. Other
studies on the topic tended to collect participants through schools and clinics, but for this
study collecting participants from Special Olympics was the most economical way as
sports teams often have large team numbers and meet on a regular basis during the
summer.

Comparing self-reports to directly measured height and weight was also the most
efficient way to have data for comparison. In the present study, obtaining a reliable scale
and stadiometer was more manageable than obtaining measured height and weight data

from medical records.
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1.4  Research Objectives
Objectives

Manuscript 1

1.

The principal objectives for manuscript 1 are:

a) To determine the accuracy of self-reported height and weight and derived
BMI in adults with ID.

b) To determine the diagnostic performance (sensitivity, specificity, positive
predictive value, negative predictive value) of self-report derived BMI for the
identification of overweight/obesity

The secondary objective for manuscript 1 is to determine if severity level of 1D

influences the validity of self-reports.

Manuscript 2

1.

2.

The principal objectives for manuscript 2 are:

a) To determine the accuracy of proxy-reported height, weight and derived BMI
in adults with ID.

b) To determine the diagnostic performance (sensitivity, specificity, positive
predictive value, negative predictive value) of proxy-report derived BMI for
the identification of overweight/obesity

The secondary objective for manuscript 2 is to determine if the type of proxy

influences the validity of proxy-reports.
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1.5 Thesis Organization
This thesis uses the manuscript format consistent with requirements of the Graduate
Department of Health Sciences at the University of Ontario Institute of Technology.
Sections 3 and 4 of this thesis address each of the objectives and stand alone as
manuscripts that will be submitted for journal publication. Given the formatting of this
thesis, the reader will find cases of repetition and differences in structure between
chapters. The last section (5) of the thesis provides a summary of results, general

discussion and conclusions.
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2.1 Literature Review

2.1.1 Validity of self-report derived BMI data and its implications

Many studies around the world have examined the validity of self-reported height
and weight in the general population (De Vriendt, Huybrechts, Ottevaere, Van Trimpont,
& De Henauw, 2009; Jansen, Van de Looij-Jansen, Ferreira, De Wilde, & Brug, 2006;
Linhart, Romano-Zelekha, & Shohat, 2010; Morrissey et al., 2006). Studies focused on
adolescents and/or adults, to see how the self-reporting affects BMI categorization.
Adolescents were primarily recruited from schools, whereas adults were recruited
through surveys, and clinics etc. The results from the majority of these studies were
conclusive: self-reported height and weight is not the best option for overweight/obesity
prevalence data.
Self-reporting studies in adolescents in the general population

Morrissey et al. (2006) conducted a cross-sectional study investigating the
relationship between self-reported and measured height and weight in adolescents. The
authors recruited 416 students ranging from 10-16 years old, from 27 middle schools in
North Carolina. Students were given surveys (Youth Risk Behaviour Survey) where they
were asked to record their height and weight. Once they finished their survey a random
sample of students was selected to have their height and weight measured and recorded.
The authors calculated correlation coefficients for self-reported and measured data and
used t-tests to compare self-reported and measured results. They found that correlation
coefficients were high and the difference between self-reported and measured height
were not significant. However, the mean self-reported weight was significantly lower

than the mean measured weight, (1.5 kg difference, p<0.001) (Morrissey et al., 2006).
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Due to self-reporting, 16% of the population was misclassified into an incorrect BMI
category (Morrissey et al., 2006). Self-reports found 19.5% of the population was
overweight, compared to 22.2% with measured data. Although the study found that
weight was underreported by only 1.5 kg, the study concluded it would force 1 in 6
children to be misclassified into the wrong BMI categories. The authors therefore
concluded that measured height and weight should be used when feasible (Morrissey et
al., 2006).

Replicable studies during the same time period have been conducted in Dutch and
Greek adolescents. Jansen et al. (2006), implemented t-tests, correlations, and sensitivity
and specificity to analyze their data. They found that of over 5000, 12-13 year old Dutch
adolescents under reported height by 1.5 cm and weight by 6.1 kg, which lead to a
significant underestimation of BMI and overweight prevalence. Measured data found
nearly 15% higher prevalence of overweight compared to self-reports (Jansen et al.,
2006). The authors concluded that this population tends to underestimate BMI and the
prevalence of overweight considerably. Even adjusting for relevant factors did not
improve the validity of reports, and therefore the authors did not recommend the use of
self-reported height and weight.

Tokmakidis, Christodoulos, & Mantzouranis (2007) used correlation coefficients,
and t-tests to analyze data from approximately 680 Greek primary school students, with
mean age of 11, and high school students with a mean age of 13. They found significant
differences (p<0.001) between self-reported and measured height and weight; self-
reported height and weight data lead to underestimated overweight and obesity by 5.7%

and 5.2%. They found discrepancies increased when adolescents were heavier and were
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in high school, compared to grade school. The authors suggested that large studies
determining overweight and obesity prevalence use measured data.

In a group of adolescents in Germany, mean age of 13.5 years old, students were
recruited for a study from secondary schools (De Vriendt et al., 2009). At the schools the
adolescents routinely underwent medical examinations by trained individuals. Before a
scheduled examination, adolescents were invited to participate in the study and were
given a questionnaire to fill out. The adolescents were not informed that the objective of
the study was to determine the validity of their height and weight; this distinction was not
clearly outlined in comparable studies. Following the questionnaire, the adolescents’
height and weight were measured. Comparable to the other studies, De Vriendt et al.
(2009) also used t-tests to detect significant differences between measured and reported
height and weight, but also used Cohen’s d to calculate effect size and the
meaningfulness of the size of the differences. They used correlation coefficients to
measure the level of association between self-reported and measured values, kappa
statistics to examine the agreements between reported and measured BMI categories, and
they calculated sensitivity and specificity. The researchers found that correlation
coefficients were high for weight and height for BMI, indicating high agreement between
reported and measured values. They found sensitivity values for overweight and obesity
were low (55%, 73% respectively), but specificity was high (94.9%, 99.9%). In addition,
it was found that both boys and girls underreported weight consistently, whereas height
was overestimated by girls and underestimated by boys. Cohen’s d values for all
variables (reported and measured height and weight for BMI) were below 0.20,

representing small effect sizes: this means that the differences between reported and
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measured results were trivial at a population level. But, when examined at the individual
level, the differences were found to be quite large, and therefore, the self-reported values
at the individual level were rendered not useful. Based on national and international cut-
off values, 25% and 32% of adolescents had their BMI underestimated. This suggests that
they were diagnosed as normal weight when in fact they were overweight or obese. In
addition, the authors stated that if self-reported data were used to address the need for
weight interventions, nearly 5% of the population would be missed and not included in
programs addressing weight status (De Vriendt et al., 2009). Ultimately, like those
before it, this study concluded that adolescents’ self-reports cannot be substituted for
measured values for BMI categories. It would lead to 13.2% of adolescents misclassified
in an adjacent BMI category (De Vriendt et al., 2009).

Linhart et al. (2010) recruited 517 students (range 13-14 years old) in schools in
Israel. They used correlations, t-tests, and calculated sensitivity and specificity for their
analysis. The authors determined that self-reported height and weight in Israeli
adolescents often underestimated the prevalence of overweight and obesity, thus
misclassifying weight categories. For example, self-reports found 7.3% of females were
overweight, whereas measured data found 10.3%. Self-reports in males found 5.3%
were obese, while measurements found that 8.9% were obese; and for females 2.6% were
self-reported obese, whereas measured data found 3.5%. These results were however not
significantly different (Linhart et al., 2010). They also found that the mean differences in
BMI values derived from self-reported and measured data in obese females was 4.40 +/-
4.34 kg/m? and for obese males 2.83 +/- 3.44 kg/m?; the differences in BMI in most

groups were found to be significantly different. It was also found that 54.9% of the
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population that was overweight or obese was classified correctly, and 6.3% of those with
normal weight were categorized as overweight or obese. The sensitivity for self-reports
to identify overweight/obesity was 50% in females and 58% in males, whereas,
specificity was 96.5% in females and 91.3% in males (Linhart et al., 2010). The authors
concluded that self-reports may be inappropriate, resulting in bias estimates of
overweight and obesity, and they stated that some of the results did not reach statistical
significance, possibly due to a smaller sample size. They suggested that self-reports may
be useful if a valid correction formula was created (Linhart et al., 2010).

More recently, and in contrast to past studies, research in female African
American adolescents (mean age 15.9), had slightly different conclusions about self-
reported height and weight. Powell-Young (2012) implemented correlation coefficients
and Bland-Altman analysis to compare the degree of agreement between self-reported
and measured results. Weight in this study was underestimated by 1.8 kg and BMI by 1.5
kg/m2. Overall, 14.0% of BMI categories were misclassified when using self-reported
data. Powell-Young (2012) stated that although the self-reported height and weight were
fairly accurate, there was enough potential error between the reported and true values and
that this would affect the usefulness of substituting the reported for measured values.
The author stated that using self-reported data instead of measured data should be at the
discretion of health care providers and researchers based on the situation and goals; it
may also be appropriate for large-scale prevalence studies, as self-reported data is easily
attainable (Powell-Young, 2012).

Similarly, in a study of Portuguese adolescents, Fonseca et al. (2010), used the

McNemar test to compare prevalence of overweight and obesity based on self-reported
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versus measured data, as well as t-tests to analyze the validity to detect differences
between measured and reported height, weight and derived BMI. They found that
adolescents self-reported weight was significantly lower (p<0.05) than measured.
However, the prevalence of self-reported overweight and obesity (17.5% and 8.0%)
compared to measured obesity (18% and 9.1%) was not significantly different.
Researchers also found strong correlations between reported and measured values, with a
standard error of measurement of 1.6 kg/m?. This study determined that self-reported
height and weight are valid alternatives for their measured values. Although at the
individual level self-reported information for BMI was not recommended (Fonseca et al.,
2009). Ultimately, this research found that self-reporting led to an underestimate of
obesity; despite this it may be useful for large, epidemiological studies (Fonseca et al.,
2009).

A study of Japanese 5" and 8™ grade adolescents calculated correlation
coefficients between continuous variables, and kappa statistics for agreement between
calculated variables (Yoshitake, Okuda, Sasaki, Kunitsugu, & Hobara, 2012). While
both males and females tended to under-report their height and weight, they found strong
correlations between self-reported and measured data. Self-reported data found 13.6% of
adolescents were overweight, which was not statistically significant from those found
overweight with direct measuring (14.6%) (Yoshitake et al., 2012). The authors
concluded that self-reported height and weight could replace measured values for this
population; however, like previous studies, they suggested it should always be used with

caution (Yoshitake et al., 2012).
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Studies examining self-reported height and weight in adolescents have included
large age ranges and demographics. It appears that more often than not, adolescent self-
reports lead to an underestimation of weight and calculated BMI and thus overweight and
obesity prevalence. However, the extent of the underestimations varied depending on the
country and culture of the population, influencing some conclusions (Fonseca et al.,
2009; Yoshitake et al., 2012). The statistical analysis methods for all of these studies
were not consistent; for example some failed to report mean differences, others
sensitivity and specificity. Some studies had very similar results (e.g. mean differences,
percent misclassified) but the authors came to different conclusions. There was no
consensus on what level of difference is suitable to accept or reject adolescents’ self-
reported versus measured height and weight data. Based on the overall recommendations
from studies, it is concluded that adolescent self-reported height and weight should not be
relied upon for prevalence data, unless results have been adjusted.

Self-reporting studies in adults in the general population

Kuczmarski et al. (2001), conducted a cross-sectional study using the NHANES 111
(1988-1994) questionnaire, to compare self-reported and measured height and weight for
American adults 20 years and older. The authors implemented t-tests, correlation
coefficients, and sensitivity and specificity analyses. Among younger adults, the
researchers found that self-reported height and weight were similar to measured values
and correlations were significant (p<0.001), but the validity of self-reports declined as
adults aged (Kuczmarski et al., 2001). Like some studies in adolescents, self-report
derived BMI was less than BMI values from measured data, and differences were

statistically significant (p<0.001). Differences between measured and self-reported
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information differed depending on sex and age groups. Height was overestimated (0.04 to
2.70 cm), weight was overestimated by males (0.35 to 0.51 kg) and underestimated by
females (0.56 to 1.49 kg), and for all groups BMI was underestimated (0.18 to 1.05
kg/m?). Although this study showed a high specificity range across age groups (84 to
99%), the results for sensitivity were lower (73 to 95%). Ultimately, Kuczmarski et al.
(2001), concluded that although self-reports were valid for classifying overweight and
obesity in young adults, self-reports become less valid as persons age.

Similarly, in German adults ranging from 20-79 years old, a health survey was
administered to determine how self-reported height and weight compared to measured
data (John, Hanke, Grothues, & Thyrian, 2005). John et al. (2005), implemented chi-
square tests, and Cohen’s w for effect size, as well as, odds ratios and confidence
intervals. The authors found that calculated BMI was underestimated, and similar to
Kuczmarski et al. (2001), differences increased as adults aged. Self-reports
underestimated overweight and obesity by 9.9% and 12.1%, and results were still
significantly different after adjusting for specific variables including age, sex, education,
employment type and income (John et al., 2005). Ultimately, the authors recommended
that height and weight should be determined by measuring.

Results from across Canada from the Canadian Community Health Survey were
accessed to obtain data on self-reported height and weight (Elgar & Stewart, 2008). Self-
reports were compared to a randomly selected sub-sample whose height and weight were
directly measured. Statistical analysis methods implemented included analysis of
variance (ANOVAs), confidence intervals, and Bland-Altman plots (Elgar & Stewart,

2008). The results show that overweight and obesity were underestimated. For example,
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15.3% self-reported obesity, whereas 22.9% were obese based on measured data (Elgar &
Stewart, 2008). Differences between measured and reported height (0.88 cm), and
weight (2.33 kg), led to an underestimate of BMI by 1.16 kg/m?2. Elgar noted that
relatively small differences in weight and height obtained using the two methods led to
meaningful differences in prevalence estimated derived from self-reports versus
measured. Like Kuczmarski et al. (2001) and John et al. (2005), Elgar et al. (2008)
concluded that self-reported height and weight should not be exclusively used as a tool
for overweight/obesity surveillance.

Some more recent publications have found high degrees of validity from self-reported
height and weight in adults. For instance, Brunner Huber (2007) studied women in
Atlanta, Georgia; they were randomly selected from a medical clinic and their self-
reported height and weight were compared to measured data. Mean differences were
calculated to measure the accuracy of reporting, while paired t-tests and analysis of
variances where used to evaluate statistical significance. The research found women
underestimated their weight by 4.6 Ibs and overestimated height by 0.1 inches, leading to
a underestimated BMI of 0.8 kg/m? (Brunner Huber, 2007). The study found that, based
on self-reports, 84.0% of the total sample was classified into the correct BMI category
(Brunner Huber, 2007). The authors suggested that self-reports provided an accurate
representation of the actual BMI among women of reproductive age.

In 2011, in a population of Korean adults, ranging from 30-70 years, a questionnaire
was administered to obtain self-reported height and weight. They implemented t-tests,
Pearson’s correlation coefficient, kappa statistics, and sensitivity and specificity (Lee,

Shin, Kim, Yoo, & Sung, 2011). On average, while height and weight tended to be
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slightly overestimated (0.41 cm and 0.12 kg), self-reported and measured values were
highly correlated (>0.9). The degree of overestimation decreased as weight increased,
which led to an underestimated BMI ranging between 0.05-0.08 kg/m? of the true BMI
average (Lee et al., 2011). The prevalence of obesity based on self-reported values
underestimated the true prevalence of obesity by only 1.1% in men and 2.0% in women,
which were claimed as reasonably valid. In addition, the specificity was high for men and
women (92.9% and 98.0%) while sensitivity was lower (87.6% and 83.6%) (Lee et al.,
2011). Overall, Lee et al. (2011) concluded self-reported height and weight should be
used with caution, especially with certain groups (e.g. those from older age groups and
higher body weights), but they could be used when resources are limited in clinical and
public health settings.

Similar results to Brunner Huber (2007) and Lee et al. (2010) were found in studies
conducted using samples from the U.S. and Canada, and Austria. The first study with
American and Canadian vegetarians implemented t-tests, correlation coefficients,
sensitivity, specificity, and the kappa index (Bes-Rastrollo, Sabaté, Jaceldo-Siegl, &
Fraser, 2011). They found that participants underestimated weight by only 0.2 kg and
overestimated height by 1.57 cm, leading to an underestimated BMI of 0.61 kg/m?. They
also found that sensitivity of self-report derived BMI to detect obesity was 0.81, whereas
specificity was 0.97 (Bes-Rastrollo et al., 2011). Ultimately, the authors suggested that
data was valid enough for the vegetarian population for large epidemiological studies,
although there was some underestimation of obesity (Bes-Rastrollo et al., 2011).

In 2012, Austrian adults were asked to fill out a questionnaire before their health

check at a clinic. To analyze the data, the authors implemented Bland-Altman plots, and
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t-tests. Self-reported data found 12.5% of the population was obese, while measured data
calculated 15.4% obesity (Grof3schadl, Haditsch, & Stronegger, 2012). For both sexes
older than 55, weight was underestimated by 0.73-1.06 kg, height was overestimated by
1.44-1.46 cm and ultimately, calculated BMI was underestimated by 0.53 to 0.87 kg/m?
(compared to only 0.2 kg/m? for individuals less than 35 year) (GroBschadl et al., 2012).
The authors concluded that adult self-reports are a reasonable measure for
epidemiological studies, although obesity rates are most likely underestimated and could
be improved with age-adjustments (Grof3schadl et al., 2012).

In 2007, a systematic review was published examining self-reported height and
weight in adults compared to measured data (Connor Gorber et al., 2007). To assess the
quality of the studies Connor Gorber et al. (2007) examined their validity, and types of
significance testing, such as probability values, measures of variance and mean
differences which they believe all studies should report on. The results found that weight
and calculated BMI were underestimated, while height was overestimated; trends varied
between men and women. However, the authors also found that the majority of the
studies in the review were of poor quality, as they were missing relevant information and
the review authors could not calculate an effect size (Connor Gorber et al., 2007). The
review suggested improving the quality of reporting and concluded that self-reported
measures can be used, but correction factors should be developed to improve the
accuracy of information when direct measurements are not possible.

The preceding studies examining self-reported height and weight in adults used a
wide range of ages and other demographics. The results of many of these studies showed

that the majority of adults, like adolescents, tend to under report weight and over report
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height leading to an under-report of derived BMI. However, statistical analyses for
validating self-reported versus measured height and weight data were not consistent. Like
adolescents, the guidelines for rejecting or accepting self-report derived BMI data in
adults of the general population are unclear. Consequently, like the results from Connor
Gorber et al. (2007), we found that the literature was not consistent in their analysis,
reports and conclusions. It remains uncertain what degree of difference between reported
and measured weight and height for BMI can be considered acceptable. Therefore, due to
the current inconsistencies in self-reported height and weight by adults, this data should
not be fully relied upon for research purposes, unless adjustments are made.
2.1.2 Validity of proxy-report derived BMI data and its implications

Many studies around the world have also examined the validity of proxy-reported
height and weight in the general population. Most studies have used children and/or
adolescents in their samples and less often adults, to see how proxy-reporting affects BMI
categorization. The results from the majority of these studies are conclusive: proxy-
reported height and weight is not the best option for overweight and obesity prevalence
data.
Proxy-reporting studies in adolescents in the general population

Several cross-sectional studies with large sample sizes have examined proxy-
reported height and weight in children and adolescents. Huybrechts et al. (2006),
examined parent reports for pre-school aged children aged 3-7. Participants were
recruited from schools in Belgium and parents were asked to fill out a questionnaire, and
then their children’s height and weight were measured by nurses. To analyze this study,

the authors used mean differences, correlation coefficients, k-statistics, Bland-Altman
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plots and sensitivity and specificity. Statistically significant results showed that
overweight and obesity were underestimated when parent reports were compared to
measured data. The mean difference in weight was underestimated by 0.58 +/- 1.47 kg,
BMI was also underestimated by 0.51 +/- 1.60 kg/m?, and results were statistically
significant (p<0.001). In addition, 4.7% of children were classified in a BMI category
exceptionally different from the correct category, 31.3% were classified in the adjacent
category and 64.0% were correctly classified (Huybrechts, De Bacquer, Van Trimpont,
De Backer, & De Henauw, 2006). Therefore, the authors concluded that reports from
parents were too inaccurate to be used in research and parents should be encouraged to
measure their children before reporting values.

Scholtens et al. (2007) mailed out a questionnaire to Dutch parents with 4 year old
children. The majority of parent respondents were mothers. To analyze their data, they
implemented mean differences, correlation coefficients, Bland-Altman plots, kappa
statistics and sensitivity and specificity. Results showed that reported and measured data
corresponded well. For instance, over 92.0% of parents reported weight that was within
10.0% of the measured weight, but overall, prevalence of overweight was underestimated
by 4.0%, causing 9.7% of children to have their BMI misclassified (Scholtens et al.,
2007). Weight was underestimated by 0.1 kg, and height was overestimated by 0.4-0.5
cm and BMI was underestimated by 0.1kg/m?.  Although mean differences were small,
this study concluded that caregiver reported height and weight should be questioned
when used for estimating prevalence as they are often underestimated (Scholtens et al.,

2007).
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In a German study, Brettschneider et al. (2012) mailed a survey to parents of
children aged 2-17. The authors calculated mean differences, correlation coefficients,
kappa-statistics, and sensitivity and specificity. The authors reported that weight and
derived BMI were under-reported across all age categories and discrepancies increased
with the child’s age. Researchers found that of those boys and girls that were
overweight by measured data, 31.5% and 41.5% of them were misclassified as normal or
underweight. The mean differences of measured and reported values ranged across age
groups, specifically weight was underestimated by 2.23 to 0.24 kg and BMI was
underestimated by 0.79 to 0.05 kg/m?2. Due to the range of mean differences, this study
concluded that uncorrected parent reports for obesity surveillance are not recommended,
and research should develop a correction formula (Brettschneider, Ellert, & Schaffrath
Rosario, 2012).

Overall, studies on parent-reported height and weight for children and adolescents
(2-17 years old) were consistent. Authors reported that parent reports underestimate
overweight and obesity prevalence, and discrepancies may increase as children age and
as weight increases. Unlike self-reported research, studies adjusting for variables were
not found and therefore should be considered in future studies.

Proxy-reporting studies in adults in the general population

Proxy-reporting height and weight for adults is not common and therefore, the
literature examining the validity is also scarce. In 2006, John et al. administered a health
survey to adults 20-79 years old who self-report height and weight. In addition to self-
reports, the survey requested another household member (ie. a proxy) to provide an

estimated height and weight of the individual completing the questionnaire. Results
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showed that the household member underestimated the prevalence of overweight and
obesity, especially when the target person was a female (John et al., 2005); researchers
did not describe who the household member was. The authors ultimately concluded
overweight and obesity data should be collected through measurement.

One other study was found that examined the validity of proxy-reporting in
adults, but only examined reported weight. Malhotra et al. (2012) administered a survey
to investigate the accuracy of proxy-reported weight for older Singaporean adults (60
years and older) with cognitive impairments, difficulty speaking/hearing, dementia or
memory loss, or physical impairments, requiring them to rely on a proxy. The authors
found that proxy respondents tended to report weight which lead to underestimating
overweight (Malhotra, Chan, & @stbye, 2012). Offspring proxies were the most
accurate, whereas other proxy responders such as other relatives tended to overestimate
weight on average by almost 3 kg. Researchers, however, concluded that proxy-
respondents for older adults, especially if proxy was an offspring, provide a fairly
accurate estimate of weight (Malhotra et al., 2012).

No studies definitively examining the validity of proxy-reported height and
weight of adults could be found (including adults with any type of disability).
Ultimately, since the literature on proxy-reporting height and weight for adults in the
general population is scarce, a conclusion cannot be made about the validity of such

reports.
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2.1.3 Reporting health for people with ID
Validity of self and proxy-reporting health in individuals with 1D

As previously stated, individuals with ID have many complex health needs. In
order for their needs to be addressed, they must be expressed and understood by health
care providers. However, problems with communication and memory are a common
manifestation of intellectual disability (Breau & Burkitt, 2009; Vicari, 2001) and these
factors may make their self-reported data less accurate. Researchers have examined
persons with ID with respect to self-reports for pain, health behaviours and body image
and have compared them with proxy reports, and direct measurements to determine the
validity.

In a review article, Breau et al. (2000) assessed pain in children with intellectual
disabilities. The authors state that limitations in communication and behaviour in persons
with 1D may make it difficult to assess their pain, (Breau & Burkitt, 2009). While it was
stated that self-reporting was an option for some high functioning children, observing
participants for evidence of pain was recommended. After analyzing the literature Breau
et al. (2000), found that self-reporting can be the most direct way to obtain information
about pain, but there was little evidence to support the regular use of self-reports for
children with ID. The authors concluded that young persons with ID have limitations
which may influence the validity of self-reports and suggested that parent reporting may
be the most valid option to understand pain and coping abilities of young persons with
ID.

In 2002, researchers examined the validity of staff (proxy) reports, compared to

self-reports of health behaviours, complaints, and medications among adults with mild ID
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(Lunsky, Emery, & Benson, 2002). Although adults with ID are at a higher risk for
health problems compared to the general population, Lunsky et al. (2002) reported that
there is little research examining self-reports in persons with ID. In this study,
researchers found that adults with mild ID were able to accurately report on information
related to their health. For example, they accurately described their needs and were able
to explain why they took medication; results were consistent with staff reports, but this
study did not examine the validity compared to medical records (Lunsky et al., 2002).
Nevertheless, this research demonstrates that adults with ID have a reliable and
significant outlook to offer about their health and future researchers should investigate
the use of both proxy-reports and self-reports.

In 2012, researchers examined the validity of self-reported health problems and pain
by adults with ID and compared them to reports from their caregivers (Turk, Khattran,
Kerry, Corney, & Painter, 2012). The researchers asked the participants what they
thought of their body size, for example, “just right”, “too big” and “too small” (Turk et
al., 2012). The height and weight of each participant was also collected to determine
their BMI. The results show that the perceived body images and actual BMI were
somewhat different. For instance, the BMI of 10 participants was in the obese range, but
only 4 participants reported themselves as “too big” (Turk et al., 2012). In addition,
66.0% of the population felt they were just right, whereas only 35.0% participants had a
BMI in the normal range and 18.0% thought they were “too big”, but 63.0% of the
population was overweight or obese (Turk et al., 2012). It was also found that 43 of 59
participants self-image reports matched with the care giver BMI reports (Turk et al.,

2012). Although Turk et al. (2012) showed that adults with ID can report their health
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problems, the validity of reporting their body image did not significantly correspond to
their measured BMI.

Similarly, Reel et al. (2013) explored body image and BMI in Special Olympics
athletes. First, height and weight were measured to determine BMI, and body image
perceptions were obtained through interviews. For body image, Special Olympics
athletes were shown silhouettes and they were asked which picture represented their
current figure and results were compared with their measured BMI. Reel found that
71.0% of female athletes and 67.0% of males athletes were not happy with their current
body size and of that 51.0% of females wanted to be smaller, and 37.0% of males also
wanted to be smaller (Reel, Bucciere, & SooHo0, 2013). From this study it is clear that
persons with ID are aware of their body size, and are conscious about their weight; they
are also willing to learn and work on changing their body size and shape. Although not
all have an accurate picture of their actual body size, body concerns are present. This
suggests that some persons with ID understand the concept of height and weight and
should be involved in reporting their own information.

2.1.4 Encouraging self-reporting in persons with 1D

Persons with 1D have characteristics which can influence the validity of self-
reports; these concerns are similar to those in other populations with cognitive
impairments such as patients with dementia (Fujiura, 2012). Fujiura (2012) explains that
even though self-reported health is important for the evaluation of health, it is ignored
and often substituted with proxy-reporting for people with ID. However, the author
states that self-reports are very important as they are essential to evaluate need for care.

In addition, Fujiura (2012) states that by encouraging self-reporting, persons with ID are
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able to act and become agents in their own lives. The author explains that self-reports
may not be appropriate across the spectrum of abilities in persons with 1D, but it allows
values such as choice and self-determination to grow (Fujiura, 2012). Ultimately, there
is a need to move beyond proxies for evaluating health in persons with 1D and focus on
self-reports (Balboni, Coscarelli, Giunti, & Schalock, 2013).

Even though these studies are not examining self-reported or proxy-reported
height and weight in persons with ID, the referenced literature about the validity of
reporting on other health issues in persons with ID should be taken into consideration
when conducting further studies. Some of the literature recognizes that self-reports for
persons with ID are not valid; others suggest they are compatible with proxy reports
depending on the type of the ID (Fujiura, 2012) and the type of data being collected.
Nevertheless, health research in persons with ID should consider the statements presented
by Fujiura et al. (2012) and should find ways to implement self-reporting in addition to
proxy-reporting in persons with ID; this will be taken into consideration for the current
study.

The research question for this study was formulated with the specific intention of
designing research that encourages choice and self-determination among the participants
with ID.

2.1.5 Summary
Validity of self and proxy-report derived BMI data in individuals with 1D

Although many studies rely on proxy and self-reports for BMI when collecting

data, no studies were found that examine the validity of self-reported and proxy reported

height, weight and derived BMI in individuals with ID. The only research found
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regarding reporting and BMI in persons with 1D examined the validity of self-reported
body images (Reel et al., 2013; Turk et al., 2012).

In 2005, one study measured height and weight for obesity prevalence in persons
with disabilities; they compared results with obesity rates from self-reported height and
weight in persons with disabilities from other sources (e.g. 1994-1995 National Health
Interview Survey (NHIS) (Rimmer & Wang, 2005). Based on their results, Rimmer &
Wang (2005) suggested that self-reported height and weight from persons with ID were
not as accurate as measured data, and the disparities were greater than differences found
in the general population. However, this study did not focus on individuals with ID and
did not specifically examine the validity of reported height and weight for derived BMI.

The large gap in the literature regarding the validity of self and proxy derived
BMI is concerning. In addition, obesity rates in this population are apparently very high,
however, the lack of physical evidence and research on how to obtain valid results on
obesity from large populations of persons with ID calls into question some of the
methods used for far. In order to determine if the data collected on overweight and
obesity is accurate for this population, the validity of self and proxy reporting height and

weight in persons with 1D must be determined.
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3.1 Abstract

Adults with Intellectual disabilities (ID) experience high rates of
overweight/obesity, which add to the complexity of their health. To obtain
overweight/obesity data, large studies rely on self-reported height and weight to derive
body mass index (BMI), a measure of adiposity. The validity of self-reported height and
weight for BMI has been examined in the general population, but not in adults with ID.
The objective of this study was to determine the accuracy of self-reported height, weight
and derived BMI and determine the diagnostic performance of self-report derived BMI
for the identification of overweight/obesity. A second objective of this study was to
determine the validity of self-reported height and weight in individuals with ID based on
the level of ID. Height and weight data were collected at Special Olympics Ontario
events, and were measured using standardized equipment and procedures. A total of 40
participants were asked to report their height and weight; afterwards their height and
weight were measured, and their BMI categories were determined. Results addressing
the primary objective found the mean differences in measured and reported height,
weight and derived BMI (3.35 cm, 0.25 kg, 0.12 kg/m?). The sensitivity and specificity
of BMI based on self-report measures were 92.9% and 75.0% respectively. This suggests
that little misclassification is associated with using self-reported measures. Findings
addressing the secondary objective found that self-reports from persons with mild and
moderate ID were accurate. The sensitivity and specificity of BMI based on self-report
measures of individuals with mild ID were 91.7% and 72.7% respectively. The results of

this study indicate that self-reported height and weight for BMI calculation in individuals
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larger samples is necessary.
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3.2 Introduction

3.2.1 Intellectual disability

Intellectual disability (ID) is characterized by limitations in intellectual
functioning and adaptive behaviour (American Association on Intellectual and
Developmental Disabilities, 2013). In the general population, the prevalence of ID is
estimated at 1% (Maulik et al., 2011). Commonly, to measure intellectual functioning an
IQ test is performed, and other standardized tests are used to determine limitations in
adaptive behaviour (American Association on Intellectual and Developmental
Disabilities, 2013). The challenges persons with ID face in adaptive behaviour influence
everyday social and practical skills.

Persons with ID experience limitations in communication and comprehension
(Kerr, 2004) which may influence their ability to live a healthy life and forces them to
frequently rely on caregivers for support, even into adulthood (Bhaumik et al., 2008).
Compared to individuals without ID, individuals with ID have reduced access to quality
health care which may be associated with their poor health status (Wilson & Haire,
1990). It has been found that individuals with 1D have an increased risk to develop
overweight/obesity (Foley et al., 2013; Rimmer & Wang, 2005; Temple, Foley, & Lloyd,
2014), chronic diseases such as diabetes and cardiovascular disease (Lunsky et al., 2013).
Becoming more informed in their healthcare and advocating for their health is likely to
improve the health outcomes of individuals with ID. Evidence suggests that that
individuals with ID are able to be active agents regarding their health and health care
(Fujiura, 2012) and health professionals should strive to encourage active participation

whenever possible.
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3.2.2 Overweight/obesity in adults with ID

Adults with ID experience high prevalence of overweight and obesity. For
example, the prevalence of obesity in males with ID who participate in the United States
Special Olympics (38.0-45.0%) was 5% to 10% higher than in the general population
(Foley et al., 2013). The prevalence of obesity was even higher among women with ID
(52.0-56.0%) which is nearly 20.0% higher than the general population (Foley et al.,
2013). Similarly, in an international sample of adult Special Olympians, 24.7% were
overweight, and 36.1% were obese (Temple et al., 2014). It was also found that the
prevalence of obesity was particularly high among Special Olympian women, and Special
Olympians from North America (Temple et al., 2014). Other developed countries have
reported consistently higher prevalence of overweight and obesity in adults with ID
compared to the general population. For example, 51.0% of persons with ID in New
Zealand were obese, compared to 30.0% of their general population (Stedman & Leland,
2010), and in the Netherlands 38.0% were overweight, which was 10.0% higher than the
general population (de Winter et al., 2012). Overall, studies show that adults with ID
have consistently higher rates of overweight and obesity compared to the general
population.

Overweight/obesity can seriously impact health. For example, being overweight
or obese is associated with an increased risk of developing cardiovascular or metabolic
diseases (Haslam et al., 2006; World Health Organization, 2014). As well,
overweight/obesity can negatively influence an individual psychologically, socially and
economically (Bhaumik et al., 2008). The etiology of overweight/obesity (and its health

consequences) in individuals with ID is multifactorial and associated with genetic
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disorders (Gravestock, 2000; Pogson, 2012), medication use (de Kuijper et al., 2010;
Lunsky et al., 2013), physical inactivity (Salaun & Berthouze-Aranda, 2011; Temple et
al., 2006), nutritional habits (Bandini et al., 2005; Pogson, 2012), sex (Melville et al.,
2007), and severity of ID (Robertson, Emerson, Gregory, Hatton, Turner, et al., 2000).
Overall, the higher rates of overweight/obesity in adults with ID are a concern. Persons
with ID commonly experience health problems and are often faced with challenges in
their everyday lives adding to the complexity of their health. It is therefore important to

ensure that methods used to obtain information of overweight/obesity are valid.

3.2.3 Body mass index as a measure of body adiposity

Body mass index (BMI) is a common method to assess body adiposity; it is an
index of height and weight commonly represented in kg/m2. BMI is used to classify
individuals as underweight, normal weight, overweight, and obese (Morrissey et al.,
2006; World Health Organization, 2000). BMI has been classified as a useful measure
for collecting overweight/obesity prevalence in large populations (World Health
Organization, 2000). It is important to collect this data from large populations because it
allows researchers and health professionals to monitor changes in prevalence over time,
and informs the need for public health interventions. However, it has been suggested that
BMI may over or underestimate overweight/obesity and its associated health risks (Walls
etal., 2011).

BMI obtained through direct measurement has been identified as a valid measure
of adiposity in individuals with ID (Temple et al., 2010). In their study, Temple et al.,
compared BMI to the dual-energy X-ray absorptiometer (DXA) which is a validated

measurement technique for adiposity. The authors reported that the BMI accounted for a
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large percentage (83.0%) of variance in total body fat determined by DXA (Temple et al.,
2010). Similar results were found in a review study examining body composition
methods for people with ID. The review concluded that BMI is a viable option to
measure body adiposity in individuals with 1D, as it showed good agreement with

accurate tests such as the DXA (Casey, 2013).

3.2.4 Self-reporting for overweight/obesity prevalence

Overweight/obesity are serious conditions that affect the overall health and
quality of life of persons with ID. It is not always practically and economically feasible to
measure height and weight to derive BMI in large populations (Connor Gorber et al.,
2007). Therefore, height and weight data is often obtained using self-reports (Connor
Gorber et al., 2007; George et al., 2011; OECD, 2013; Rimmer & Yamaki, 2006).
However, there are concerns about the validity of self-reported data because it may be
influenced by memory bias, and response bias (Connor Gorber et al., 2007). Specifically,
in individuals with ID it is believed that the level of intellectual development may affect
self-reported data (Perkins, 2007).

Many studies have examined the validity of self-reported height and weight in
general population samples of adults (Elgar & Stewart, 2008; John et al., 2005;
Kuczmarski et al., 2001). These compared measured versus reported height, weight and
calculated BMI. Studies consistently report that weight was underestimated, and height
overestimated; leading to an underestimation of BMI. For example in a study conducted
in Canada among those 12 years and older, it was found that the difference between
measured and reported height was overestimated by 0.88 cm, weight was underestimated

by 2.33 kg, and BMI was underestimated by 1.16 kg/m? (Elgar & Stewart, 2008). The
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authors concluded that self-reported height and weight should not be used exclusively as
a tool for overweight/obesity surveillance. Similarly, in a study of German adults, a
health survey was administered to determine the validity of self-reported height and
weight (John et al., 2005). The researchers found that self-reported data underestimated
the prevalence of overweight and obesity by 9.9% and 12.0%, even after adjusting for
confounding variables. The authors concluded that height and weight for
overweight/obesity data, should be determined by direct measurement (John et al., 2005).
In another study of American adults, researchers found that the BMI derived from
self-reported height and weight was underestimated compared to measured BMI. The
differences between measured and self-reported height, weight and BMI were 2.50 cm,
1.43 kg, 1.37 kg/m? respectively (Kuczmarski et al., 2001). Unlike the previous studies,
this study concluded that self-reports are valid for classifying overweight/obesity,
particularly in younger adults. Likewise, Brunner Huber (2007) examined the validity of
self-reported height and weight in women of reproductive age in Atlanta, Georgia. The
women underestimated weight by 4.6 Ibs and overestimated height by 0.1 inches, leading
to an underestimated BMI of 0.8 kg/m? (Brunner Huber, 2007). Based on these results
the authors concluded that self-reported height and weight provided an accurate measure
of actual BMI. In 2011, in a sample of Korean adults, the validity of self-reported height
and weight was examined (Lee et al., 2011). The researchers found that height was
slightly overestimated by 0.41 cm and weight by 0.12 kg, but ultimately self-reported and
measured values were highly correlated. The authors concluded that self-reported height
and weight should be used with caution, but can be useful when resources are limited in

community health settings (Lee et al., 2011).
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A systematic review was conducted of studies examining self-reported height and
weight compared to measured data in adults (Connor Gorber et al., 2007). They found
weight and derived BMI were underestimated, while height was overestimated and that
these trends varied between men and women. The authors found that the majority of
reviewed studies were of poor quality since many were missing important information,
such as mean differences, which created difficulties for pooling estimates. However, the
authors of the review concluded that self-reported measures can be useful, but correction
factors are necessary to improve the accuracy of information when direct measurement is
not feasible (Connor Gorber et al., 2007).

Although there are numerous studies examining the validity of self-reported
height, weight and derived BMI in the general population, their conclusions are
inconsistent. In addition, researchers have not identified a level of difference between
self-reported and measured data that should be considered small enough to be the same,
or large enough to be considered different; in other words the level where a finding is
considered clinically significant is unknown. The discrepancies in adults’ self-reported
height, weight and differences in study conclusions suggest that their results are not
generalizable and should be further examined, particularly in special populations.

3.2.,5 Participating in research: Persons with 1D

Studies examining the validity of self-reported height and weight have focused on
the general population, leaving a significant gap in the literature pertaining to persons
with ID. One of the possible reasons for this lack of evidence may be that individuals
with ID may not have the opportunity to report on their own health. Research shows that

persons with ID often depend on their caregivers to help meet their needs (Bhaumik et
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al., 2008); they often answer questions on their behalf, including health related topics.
The presence of a caregiver may prevent an individual with 1D from taking the initiative
to answer questions on their own, and they may simply rely or expect their caregivers to
answer for them. The lack of opportunity or engagement in these settings may prevent
persons with ID from learning about their health. In addition, without the opportunity to
self-report, and talk to a health care individual about one’s health, including height and
weight, persons with ID may not be able to fully participate in their own lives. It is
unknown if individuals with ID understand or comprehend what their height and weight

is and the risks of overweight/obesity.

3.2.6 Conclusion

It is important to reduce the proportion of overweight/obesity in persons with ID.
It is therefore imperative for individuals at risk of, or experiencing overweight/obesity to
be at the forefront of their health, where they can learn about the consequences of
overweight/obesity. However, we are unable to gauge if persons with ID understand the
concept of height and weight until they are given more opportunities to report on their
health and participate in research directly. Therefore, the objective of this study is to
examine the accuracy of self-reported height, weight and derived BMI in adults with ID
and determine the diagnostic performance (sensitivity, specificity, positivity predictive
value, negative predictive value) of self-reported derived BMI for the identification of
overweight/obesity; the secondary objective is to determine if severity level of ID

influences the validity of self-reports.
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3.3 Method

3.3.1 Study design & ethics

This study employed a cross-sectional research design. This design allowed
height and weight to be self-reported and immediately measured, eliminating the risk for
any potential height or weight changes that can occur over a time lapse. The design
allowed the researcher to attend different locations with minimal equipment and collect a
large amount of data from participants in a short period of time. This study design also
eliminated the risk of dropouts inherent in cohort study designs, as information from each
participant was collected on the same day as recruitment.

Ethical approval was received from the University of Ontario Institute of
Technology Research Ethics Board (Appendix 1) and all participants provided informed
consent prior to the beginning of the study (Appendices 4-6). Special Olympics Ontario
approved this study and provided assistance in recruiting participants; for example, they

provided dates of events and coaches’ contact information (Appendix 2).

3.3.2 Recruitment

Special Olympics Ontario members were recruited to participate while attending
several Special Olympics Ontario program events. A booth was set up at events
organized by Special Olympics Ontario in the Greater Toronto Area. Special Olympics
members (age 12 and above) were invited to participate; persons over 18 were able to
provide their own consent, and individuals under 18 were required to provide assent, in
addition to consent from a caregiver. All potential participants were provided with a
summary information sheet and informed about the project’s objectives, methodology

and risks and benefits.
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3.3.3 Participants

We restricted inclusion to Special Olympics Ontario members. Individuals in
wheelchairs were excluded from participating as proper equipment was not available to
accommodate them and individuals were also excluded if assent/consent was not
provided. A total of 65 adolescents and adults in Special Olympics Ontario were recruited
for the study and were measured. For the purpose of this study only self-reported height
and weight from adults (n=40) were included for analysis, of which 17 were female and
23 were male. When the question process was complete, participants were led to the

trained investigator who measured their height and weight.

3.3.4 Procedures
Questionnaire

A trained interviewer sat down with participants at each venue. Using a
questionnaire (Appendix 9), participants were asked about their age, sex, ID etiology,
their level of 1D, current living situation, and height and weight; trained interviewers
recorded answers. The level of ID was determined by using self or proxy-reported
information based on characteristics explained by the Diagnostic and Statistical Manual
for Mental Disorders (DSM-5) (American Psychiatric Association, 2013). The
participants were asked to provide their height in centimetres or feet, and weight in
pounds or kilograms. It was found that individuals with moderate 1D often consulted
their proxy before responding; these were considered self-reports, as this is something
that may happen in daily life, and the final decision to report the values came from the
individuals with ID. Self-reported height and weight were used to calculate BMI

(kg/m?). The World Health Organization (WHO) age and sex-specific cut-off points were
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used to categorize participants as underweight (<18.5), normal weight (18.5-24.9), and/or
overweight/obese (>25) (World Health Organization, 2000). When the questionnaire was
completed, participants were led to the trained investigator who measured their height
and weight.
Measurements- height and weight

A standardized procedure (Canadian Society for Exercise Physiology: Physical
Activity, Fitness & Lifestyle (CSEP-PATH)) was adopted to measure height and weight
(Canadian Society for Exercise Physiology, 2013). A trained investigator measured and
recorded height to the nearest 0.1 cm with a rigid stadiometer, with the participant
standing without shoes, feet together, and head facing forward. Weight was measured
with the participant wearing no shoes, in light clothing (shorts and t-shirt), and using a
digital scale, recorded to the nearest 0.1 kg (Canadian Society for Exercise Physiology,

2013). BMI was calculated and the classification was recorded.

3.3.5 Statistical analysis

Distribution of the data was examined. Normality was assessed by computing the
mean, median, skewness and kurtosis of self-reported and measured height, weight and
calculated BMI.
Part 1: Characteristics of the sample and participants

Descriptive statistics were determined for all variables at the baseline assessment
for all participants. Self-reported and measured height and weight were used to calculate
BMI and weight categories. Throughout this paper, overweight and obesity categories
were combined and in this manuscript will henceforth be referred to as

overweight/obesity. This is commonly done in past research for the general population
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(Brettschneider et al., 2012; Fonseca et al., 2009; Huybrechts et al., 2011; Kuczmarski et
al., 2001) and if separated would have created groups that were too small.
Part 2: Agreement between self-reported and measured weight, height and derived
BMI

To guide and perform appropriate statistical methods, a detailed, systematic study
from the general population was consulted (De Vriendt et al., 2009). Differences
between measured and reported height and weight were computed for females, males and
for the total population. Paired samples t-tests were computed to determine if the
measured and self-reported means in height, weight and BMI were different (a difference
associated with a p<0.05 was deemed statistically significant). Effect size was calculated
using Cohen’s d (difference between the means divided by the standard deviation), a
measure of the magnitude of the differences in measured and reported data, for both
males and females and for the total sample population. A Cohen’s d value of 0.2
represents a small effect size, 0.5 medium effect size, and 0.8 and above represents a
large effect size (Cohen, 1992). This study calculated intra-class correlations coefficients
which is consistent with the approach used by De Vriendt et al. (2009) and recommended
by McGraw (McGraw & Wong, 1996). The intra-class correlation coefficient was
calculated to determine the level of association for the measured and reported data. A
correlation value of 0 indicates no relationship between the two variables, a value
between 0.10 to 0.29 represents a small correlation, 0.30 to 0.49 a medium correlation,
and 0.50 to 1.0 represents a strong correlation (Pallant, 2013).

Bland and Altman Plots were generated to examine how reported versus

measured height, weight and derived BMI data differed. The difference score of
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measured and reported data was reported on the x axis, and the measured and reported
mean were reported on the y axis. Bland and Altman Plots were also used as a visual aid
to determine if any outliers existed in the data (Appendices 11-13).

Individuals with ID may provide self-reported values that are imprecise and
considered outliers, (e.g. an individual may report that they were 500 Ibs and genuinely
believed that was their weight, when they were actually 120 Ibs). The Outlier Labeling
Rule and SPSS were used to determine if outliers existed in the data (Hoaglin & Iglewicz,
1987); the difference between the first and third quartile of the distribution was found and
was multiplied by parameter g, (g= 2.2). The resulting value was added to the third
quartile and subtracted from the first quartile to define boundaries; any values outside of
the boundaries were considered outliers. Any reports that were outliers were removed
and tests were repeated to determine if they influenced the results. All tests include the
outlier unless otherwise specified.

Part 3: Impact of self-reported height and weight on classification in BMI-categories

In order to measure agreement between self-reported and measured BMI
categories, an analysis was done to compare counts of individuals in each weight
category. The difference in proportion of each weight category was assessed, as well as
the 95% confidence interval (CI), using the Agresti method for comparing dependent
proportions (Agresti & Finlay, 1997). McNemar’s tests were performed for each BMI-
category to determine if there were significant differences between self-reported and
measured BMI proportion.

Sensitivity and specificity of the reported overweight/obesity BMI categories

were calculated using the BMI derived from measured variables as the standard.
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As well, the proportion of adults who were classified in a BMI category by self-reporting
accurately (positive predictive value) and the proportion of individuals who were
classified incorrectly using self-reported data (negative predictive value) were calculated.
The kappa (k) statistic which is a tool used to assess agreement beyond chance (Pallant,
2013), was used to determine the agreement between self-reported BMI categories and
the measured BMI categories. Kappa values range from -1.00 suggesting disagreement
and 1.00 representing agreement between values; values below 0.20 suggest poor
agreement between two values, values between 0.61 and 0.80 represent good agreement
and 0.8 and above represent very good agreement (Hulley, Cummings, Browner, Grady,
& Newman, 2007).
Part 4: Agreement and impact of self-report derived BMI based on level of ID
The following tests were computed to examine the validity based on level of

severity of ID (mild and moderate):

e An outlier calculation

e Agreement between measured and self-reported height, weight and derived BMI

e Impact of self-reported height and weight on classification in BMI-categories

e Overweight/obesity sensitivity and specificity analysis
Sensitivity and specificity were not performed for individuals with moderate ID due to
the small sample size.

3.4 Results
Part 1: Characteristics of the sample and participants
Participants self-reported height and weight, and their descriptive information are

included in table 1 (n= 40). The majority of participants (47.5%, n=19) were between the
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ages of 20 and 29, of which 87.5% (n=35) self-reported mild ID. Over half (n=23) of the

participants lived at home with their family, and nearly 30.0% (n=11) lived

independently. Based on self-reported height and weight, 72.5% (n=29) of participants

were overweight/obese. Compared to measured height and weight data, self-reporting

slightly overestimated the proportion of overweight/obesity. Based on both self-reported

and measured results, females were slightly more likely to be overweight or obese

compared to males.

Table 1.

Descriptive information of study participants by sex including: age groups, BMI status,

level and type of ID and living arrangement

Males (n=23) Females (n=17) Total (n=40)
N % N % N %
Age
20-29 11 47.8 8 47.1 19 47.5
30-39 3 13.0 5 29.4 8 20.0
40-49 6 26.1 2 11.8 8 20.0
50-59 3 13.0 2 11.8 5 12.6
BMI status (based on measured height and weight)
Underweight n/a n/a 2 11.8 2 5.0
Normal weight 7 30.4 3 17.6 10 25.0
Overweight/Obese 16 69.4 12 70.5 28 70.0
BMI status (based on self-reported height and weight)
Underweight 1 4.3 2 11.8 3 7.5
Normal weight 6 26.1 2 11.8 8 27.5
Overweight/Obese 16 69.5 13 76.3 29 72.5
Reported level of intellectual disability
Mild 20 87.0 15 88.2 35 87.5
Moderate 3 13.0 2 11.8 5 125
Living arrangement
At family home 11 47.8 11 64.7 23 575
In group home 5 21.7 1 5.9 5 12.5
Independent 6 26.1 5 29.4 11 27.5
Other 1 4.3 n/a n/a 1 2.5
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Part 2: Agreement between self-reported and measured weight, height and derived
BMI

The self-reported and measured height, weight and derived BMI data for all
participants are presented in Table 2a. Based on the paired-t test, it was found that the
differences between measured and self-reported height of 3.27 cm, weight of 4.39 kg and
BMI of 1.66 kg/m?, were not significantly different. The intra-class correlation for
height, weight and BMI showed strong and medium relationships (ICC= 0.646, 0.596,
0.369), and the Cohen’s d effect sizes were small (0.165, 0.153, 0.148).

Females overestimated their weight and their derived BMI more than males by
9.48 kg and 4.54 kg/m? respectively. However, no important differences in mean height
were evident. The magnitude of difference (effect size) between females reported and
measured height, weight and calculated BMI were found to be of medium effect for
weight and derived BMI (0.287, 0.324) and height was of small effect (<0.000).
Females’ measured and reported height were highly correlated (ICC= 0.909) and their
weight and derived BMI correlations indicated medium relationships (ICC= 0.387,
0.232).

Males tended to overestimate their height by 5.75 cm and weight by 0.64 kg,
resulting in an underestimated BMI by 0.47 kg/m?. In addition, men’s weight and
calculated BMI effect size (0.034, 0.065), indicate a small effect, and thus the differences
between measured and reported values were not large. Males’ reported weight and
calculated BMI were highly correlated with measured values (ICC= 0.863, 0.576).

Examination of the data identified one outlier, a female, whose data was removed

from results in table 2b (the participant reported their weight approximately 350 Ibs
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above their measured weight). With the outlier removed we found females tended to
underestimate their weight by 0.30 kg and provided information leading to a slightly
overestimated calculated BMI. The difference in weight for females and its effect size
decreased, indicating the difference was small and correlation increased; the same trend
occurred for females’ calculated BMI.

Overall, with the removal of the outlier, the total sample weight overestimation
decreased, the total sample weight and derived BMI effect size decreased and weight and
derived BMI correlations increased. Although the effect sizes were considered small

before the removal of the outlier, they became much closer to 0.
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Comparison of self-reported and measured weight, height and derived BMI for females,

males and the total sample

76

Measured Self-reported Difference in Mean p- Cohen’s ICCY
Mean (SD), Mean (SD), Mean 95% CI? value® de
Median Median (SD)

Females (n=17)

Weight (kg)  73.6(21.1), 83.1(41.7), -948 -304-115 0.352 0.287 0.387
71.6 70.3 (40.7)

Height (cm)  155.7 (10.6), 155.7 (14.4), 0.07 -3.66-3.82 0966 <0.000 0.909
157.6 157.5 (7.28)

BMI(kg/m?) 30.3(7.58), 34.8(18.1), -454 -139-485 0.321 0.324 0.232
315 33.2 (18.3)

Males (n=23)

Weight (kg)  85.6 (19.8), 86.3(21.7), -0.64 -6.87-560 0.835 0.034 0.863
85.2 86.2 (14.4)

Height (cm) 173.0(8.04), 178.8(29.5), -5.75 -17.6-6.07 0.324 0.268 0.330
172.8 172.7 (27.4)

BMI(kg/m?) 28.5(5.99), 28.0(8.99), 047 -3.14-4.07 0.791 0.065 0.576
27.5 27.2 (8.34)

Total (n=40)

Weight (kg)  80.5(20.9), 849(31.3), -439 -1354-475 0.337 0.165 0.596
80.9 81.7 (28.6)

Height (cm)  165.7 (12.5), 168.9(26.6), -3.27 -10.1-3.53 0.336 0.153 0.646
166.0 165.1 (21.3)

BMI(kg/m?) 29.3(6.68), 30.9(138), -166 -598-2.66 0.441 0.148 0.369
28.6 28.4 (13.5)

@ 95% ClI: 95% confidence interval
According to the paired-samples T test
Cohen’s d values calculated as effect size
Intra-class correlation coefficient

¥ o o T

p<0.05
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Table 2 b)

Comparison of self-reported and measured weight, height and derived BMI for females
and the total sample without an outlier

Measured  Self-reported Difference in Mean p- Cohens ICc
Mean (SD), Mean (SD), Mean 95% CI*  value® de
Median Median (SD)

Females (n=16)
Weight (kg)  74.4 (21.5), 74.1(19.8), 0.30 -295-3.54 0.848 0.015 0.978

75.6 69.4 (6.10)
Height (cm)  155.9 (10.9), 155.9 (14.8), 0.11 -3.89-4.11 0.956 <0.000 0.909
157.8 158.8 (7.51)
BMI(kg/m?) 30.5 (7.76), 30.9 (8.27), -0.37 -3.75-3.01 0.819 0.050 0.814
31.7 31.6 (6.35)
Total (n= 39)
Weight (kg) 81.0 (20.9), 81.3 (21.5), -0.25 -4.02-3.51 0.893 0.014 0.919
82.3 81.7 (11.6)
Height (cm)  166.0 (12.5), 169.4 (26.8), -3.35 -10.3-3.63 0.338 0.163 0.639
166.3 165.1 (21.5)
BMI(kg/m?) 29.3 (6.75), 29.2 (8.70), 0.12 -2.31-255 0919 0.013 0.698
28.8 28.3 (7.51)
2 95% CI: 95% confidence interval
b According to the paired-samples T test
¢ Cohen’s d values calculated as effect size
4 Intra-class correlation coefficient

p<0.05

Part 3: Impact of self-reported height and weight on classification in BMI-categories
The proportion of self-reported and measured BMI-categories of adult
participants according to the WHO cut-off criteria are presented in Table 3. For females,
males and the total population, each category’s confidence interval included 0, thus there
was no statistically significant difference in BMI category proportion obtained using self-
reported versus measured approaches. Normal weight proportion was underestimated,
while overweight/obesity proportion was overestimated for females and the total sample.
Results were repeated with an outlier removed and were virtually the same (Appendix

14).
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Self-reported and measured proportion of adults with 1D in different BMI categories

according to the World Health Organization (WHO) cutoffs
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Measured Self-reported Difference? p
% (n) % (n) % 95% ClI
Females (n=17)
Underweight 11.8 2 11.8 2 0 1.00
Normal weight 17.6 3 11.8 2 5.8 -53-17.1 1.00
Overweight/Obese  70.6 12 76.4 13 -5.8 -17.1-5.3 1.00
Males (n=23)
Underweight 0 0 4.3 1 -4.3 -12.7 - 3.98 -
Normal weight 30.4 7 26.1 6 4.3 -10.3-19.0 1.00
Overweight/Obese  69.6 16 69.6 16 0 -17.0-17.0 1.00
Total (n=40)
Underweight 5.0 2 7.5 3 -2.5 -7.34-2.34 1.00
Normal weight 25.0 10 20.0 8 5.0 -4.68 - 14.7 0.63
Overweight/Obese  70.0 28 725 29 -2.5 -13.4-8.43 1.00

Note. A blank space indicates that the data could not be calculated
aDifference in proportion of underweight, normal weight, overweight/obesity were obtained using the
Agresti method for comparing dependent proportions

bAccording to McNemar’s test

Table 4 shows the number and percentages of adults classified in the correct and
adjacent BMI-category according to their self-report derived BMI and their measured
BMI. It was found that only 5.9% of females (n=1) was misclassified in an adjacent
category and 16 (94.4%) were classified in the correct BMI category. Males self-
reported 82.4% (n=19) in the correct BMI category, and 17.3% (n=4) were misclassified.
In the total sample, it was found that 87.5% (n=35) adults were classified in the correct
BMI category, 10.0% (n=4) of adults were classified in the adjacent category and 2.5%
(n=1) of individuals of the sample was grossly misclassified (i.e. by 2 categories). Of
these misclassifications, 7.5% (n=3) of adults were reported as overweight/obese but

were actually classified as normal weight by measured data. Five percent (n=2) of
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individuals who were classified as overweight/obese by measured data, reported

otherwise.

Table 4.
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The number and proportion of adults with ID classified in different BMI categories based
on self-reported and measured height and weight

BMI-category

based on self-
reported BMI

BMI-category

based on self-
reported BMI

I-category

based on self-
reported BMI

BM

BM I-category based on Measured BMI Total
Underweight n Normal weight n Overweight/obese n n (%)
(%) (%) (%)
Females (n=17)
Underweight 2 11.8 0 0.0 0 0.0 2 11.8
Normal weight 0 0.0 2 11.8 0 0.0 2 11.8
Overweight/ 0 0.0 1 5.9 12 70.8 13 76.7
obese
Total 2 11.8 3 17.6 12 70.8 17 100
Males (n=23)
Underweight 0 0.0 0 0.0 1 4.3 1 4.3
Normal weight 0 0.0 5 21.7 1 4.3 6 26.1
Overweight/ 0 0.0 2 8.7 14 60.7 16 69.4
Obese
Total 0 0.0 7 30.3 16 73.6 23 100
Total (n=40)
Underweight 2 5.0 0 0.0 1 25 3 7.5
Normal weight 0 0.0 7 175 1 25 8 20.0
Overweight/ 0 0.0 3 7.5 26 65.0 29 725
Obese
Total 2 5.0 10 25.0 28 70.0 40 100

Values in highlighted boxes represent accurate classification by self-report

Table 5 summarizes the sensitivity and specificity results for self-reported height

and weight to determine overweight/obesity in females, males and the total sample.

Females’ sensitivity for overweight/obesity was 100.0 and specificity was 80.0%, and the

kappa statistic was 0.890, very close to 1. For males, sensitivity was 87.5%, specificity

71.4% and the kappa statistic was 0.589. The sensitivity value for the total sample for

overweight/obesity was 92.9%, and specificity was 75.0%. The positive predictive value

(PPV) for overweight/obesity indicated that 89.7% of participants who reported as
overweight/obese were truly overweight/obese. The negative predictive value (NPV)

showed that 81.8% of the participants who reported as not being overweight/obese truly
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were not overweight/obese. The kappa value (0.695) indicated a medium level of

agreement for the classification of overweight/obesity based on self-report derived BMI.

With the outliers removed, sensitivity, specificity, PPV, NPV and kappa statistic were

very similar (Appendix 16).

Table 5.

Diagnostic performance of self-reported height and weight for determining
overweight/obesity in adults with ID

Sensitivity Specificity PPV? NPV® Kappa
statistic
% 95% CI % 95% ClI % 95% ClI % 95% CI %

Females (n=17)
BMI Category
Overweight/ 1000 69.9 - 100.0 80.0  29.9-989 923 62.1-99.6 100.0 40-379 0.850
Obese
Male (n=23)
BMI Category
Overweight/ 87.5 60.4 - 97.8 714  30.3-94.9 87.5 60.4 - 97.8 71.4 30.3-94.9 0.589
Obese
Total (n=40)
BMI Category
Overweight/ 929 75.0-98.8 750  428-933 89.7 715-97.3 81.8 47.8-96.8 0.695
Obese

aPositive Predictive Value, ® Negative Predictive Value

Part 4 a): Agreement and impact of self-report derived BMI based on level of ID

The analysis of self-reported and measured height, weight and calculated BMI
was stratified according to self-reported level of ID (Table 6a). In both mild and
moderate ID categories the differences between measured and self-reported height,
weight and derived BMI were not statistically significant, with all p-values much larger

than 0.05.

Individuals with mild ID overestimated height, weight and calculated BMI

(difference of 4.00 cm, 5.26 kg, 1.98 kg/m?); the differences were not statistically
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significant, the measured and reported height, weight and derived BMI values were
moderately correlated (ICC=0.559, 0.548, 0.349) and the effect sizes were small (0.180,
0.194, 0.174). The individuals with moderate ID tended to underestimate their weight
resulting in an underestimation of their BMI (Table 6a). The effect sizes for height and
weight and derived BMI for the moderate ID group were also small (0.009, 0.081, 0.057),
and the correlation values were close to 1 (ICC=0.991, 0.986, 0.931), indicating a strong

relationship between the measured and reported values.

A sensitivity analysis with the exclusion of the outlier was conducted (Table 6b).
With the removal of the outlier, it was found that the mild ID group’s differences
decreased for weight, and derived BMI (-0.54 kg, -0.06 kg/m?). The effect sizes for
weight and derived BMI also decreased (0.028, 0.012) and the correlations increased
(ICC=10.908, 0.683). In addition, without the outlier, individuals with mild ID appeared

to report better overall, than individuals with moderate ID.
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Proportion of adults with ID in different BMI categories according to source of data
(self-reported vs. measured height and weight), the World Health Organization (WHO)

cutoffs and severity level of ID

Measured Self-reported Difference in Mean p- Cohen’s  ICCH
Mean (SD), Mean (SD), Mean 95% CI? value de
Median Median (SD)
Mild (n= 35)
Weight (kg) 81.4 (21.2), 86.7 (32.4), -5.26 -15.7-5.21 0.314 0.194 0.548
82.3 81.6 (30.5)
Height (m) 166.7 (10.9), 170.4 (26.9), -3.71 -11.5-4.08 0.340 0.180 0.559
167.8 165.1 (22.7)
BMI(kg/m?) 29.2 (6.94), 31.2 (14.7), -1.98 -6.93 - 2.97 0.422 0.174 0.349
27.7 28.3 (14.4)
Moderate (n=5)
Weight (kg) 74.4 (20.8), 72.7 (21.3), 1.71 -2.74 - 6.15 0.347 0.081 0.986
68.9 68.5 (3.58)
Height (m) 158.3 (21.2), 158.5 (24.5), -0.22 -5.65-5.21 0.916 0.009 0.991
158.4 162.6 (4.38)
BMI(kg/m?) 29.6 (5.06), 29.9 (5.52), 0.57 -2.78 - 3.92 0.662 0.057 0.931
28.9 28.6 (2.70)
2 959% CI: 95% confidence interval
b According to the paired-samples T test
¢ Cohen’s d values calculated as effect size
4 Intra-class correlation coefficient
* p<0.05

Kristin M. Dobranowski (2015)



83

Table 6 b)

Proportion of adults with ID in different BMI categories according to source of data (self
vs. measured height and weight), the World Health Organization (WHO) cutoffs and
severity level of ID without outlier

Measured Self-reported Difference in Mean p- Cohen’s  ICCY
Mean (SD), Mean (SD), Mean 95% CI? value ° de
Median Median (SD)
Mild (n= 34)
Weight (kg)  81.9 (21.2), 82.5 (21.6), -0.54 -4.86 - 3.78 0.801 0.028 0.908
83.7 81.7 (12.4)
Height (m)  167.2 (10.7), 170.9 (27.1), -3.81 -11.8-4.22 0.342 0.180 0.547
168.4 165.1 (23.0)
BMI(kg/m?) 29.3 (7.03), 29.2 (9.14), -0.06 -2.73-2.84 0.967 0.012 0.683
27.9 27.9 (7.99)
2 959% CI: 95% confidence interval
b According to the paired-samples T test
¢ Cohen’s d values calculated as effect size
4 Intra-class correlation coefficient
*

p<0.05

Part 4 b): Agreement and impact of self-report derived BMI based on level of ID

The proportion of self-reported and measured BMI-categories of adults with mild
and moderate ID according to the WHO cut-off criteria are presented in Table 7. The
proportion of overweight/obesity was overestimated in individuals with mild 1D, whereas
the proportion of individuals with normal weight was underestimated. McNemars’ test
found that the difference in proportion’s for all weight categories were not statistically
significant. Individuals with moderate 1D were all classified in the correct BMI category.
The results for mild 1D were repeated with an outlier removed and were very similar

(Appendix 17).
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Table 7.

Categorizations of adults with Mild ID and Moderate ID in different BMI categories
according to the World Health Organization (WHO) cutoffs, and differences between
self-reported and measured proportion in each category

Measured Self-reported Difference? pb
% (n) % (n) % 95% ClI
Mild ID reports (n=35)
Underweight 5.7 2 8.6 3 -2.9 -8.38 - 2.66 1.00
Normal weight 25.7 9 20 7 5.7 -5.32-16.8 0.63

Overweight/Obese  68.6 24 71.4 25 -2.8 -15.3-9.63 1.00

Moderate ID reports (n=5)
Underweight

Normal weight 20 1 20 1 0 1.00
Overweight/Obese 80 4 80 4 0 1.00

Note. A blank space indicates that the data could not be calculated

aDifference in proportion of underweight, normal weight, overweight and obesity were obtained using the
Agresti method for comparing dependent proportions

bAccording to McNemar’s test

Table 8 summarizes the accuracy of overweight/obesity determined through self-
reports in adults with mild ID compared with the BMI computed from the measured
variables. The sensitivity value of overweight/obesity was 91.7%, and the specificity was
72.7%. The PPV was 88% and the NPV was 80.0%. The kappa value (0.660) indicates a
medium level of agreement for the classification of overweight/obesity based on self-
report derived BMI in persons with mild ID. With the outlier removed, sensitivity,
specificity, PPV, NPV and kappa statistic were very similar (Appendix 18). This

calculation could not be repeated for those with moderate 1D due to small numbers.
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Table 8.

Diagnostic performance of self-reported height and weight for determining
overweight/obesity in adults with Mild 1D (n=35)

Sensitivity Specificity PPV? NPV® Kappa
statistic
% 95% ClI % 95% ClI % 95% CI % 95% CI %
BMI category
Overweight/ 917  715-985 727  393-927 88.0 67.7-968  80.0  442-965 0.660

Obese

2Positive Predictive Value, ® Negative Predictive Value

3.5 Discussion

3.5.1 Summary of findings

The objective of this study was to investigate the accuracy of self-reported height,
weight and derived BMI in Special Olympics participants. Our results indicate that self-
reported and measured height and weight were not significantly different from measured
height and weight data. It was found that males had more accurate weight and derived
BMI compared to females, but women had higher sensitivity and specificity for
overweight/obesity proportion. When an outlier was removed, the differences in
reported and measured data decreased, remained not statistically significant, and
misclassification and sensitivity and specificity results remained very similar. The lack of
statistical significance with and without an outlier may be due to the small sample size.
Overall, it was found that reported height and weight lead to an overestimation of

overweight/obesity compared to measured results.

The second objective of this study was to investigate whether severity level of ID
was associated with differences in the validity of self-reported height and weight for

BMI. The results show that in individuals with mild ID, like in the full sample, the
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proportion of overweight/obesity individuals was overestimated. When an outlier was
removed from calculations for the mild ID group, weight and calculated BMI differences
were smaller and closer to 0 than individuals with moderate ID. Overall, the data
indicates that the total group of individuals with ID were quite accurate at reporting their

own height and weight, thus justifying further study with a larger sample.

3.5.2 Interpretation of findings in light of previous research
Part 1: Characteristics of the sample and participants

In this study, 40 individuals provided their height and weight. Compared to
research from the general population, this sample population was very small. Studies in
the general population had very large sample sizes: the smallest included close to 340
(Brunner Huber, 2007) and others much greater than 1000 (Elgar & Stewart, 2008; John
et al., 2005; Kuczmarski et al., 2001; Lee et al., 2011). As this was the first study
conducted with individuals with ID, a very large sample size was not desired nor was it
feasible. Over half of our sample was male (57.5%, n=23) and the remaining were
females. Unlike our sample of individuals with ID that self-reported, the general
population tended to have slightly more women than men report height and weight (Elgar
& Stewart, 2008; Kuczmarski et al., 2001; Lee et al., 2011). Our sample is more similar
to studies which include individuals with ID, such as Foley et al. (2012), which found
that in a sample of Special Olympians with ID, 57.0% of the population was male and, as
research states, the proportion of ID is higher in males compared to females (Maulik et

al., 2011).
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Part 2: Agreement between self-reported and measured weight, height and derived
BMI

The current study compared self-reported and measured height, weight and
derived BMI among a sample of males and females with ID. Many of our findings were
similar to those found in the general population. Without the outlier, we found that the
total mean sample height was overestimated by 3.35 cm. This result for is similar to
studies cited in a systematic review which found that height in 53 studies was most often
overestimated and the differences ranged across studies from 0.2 cm to 7.5 cm (Connor
Gorber et al., 2007). The current study found that females without the outlier
underestimated their weight (0.30 kg) and males overestimated their weight (0.64 kg).
Results were similar to the 56 studies in the systematic review, where women
underestimated weight; however, in contrast to our results, the review found that males
mostly underestimated weight (Connor Gorber et al., 2007). Our study found that
without the outlier, derived BMI was underestimated in the total sample and in males.
However, without the outlier, derived BMI was overestimated among females.
Conversely, in the general population it is found that both males and females tend to
underestimate their calculated BMI’s (Brunner Huber, 2007; Connor Gorber et al., 2007;
Elgar & Stewart, 2008; John et al., 2005; Kuczmarski et al., 2001; Lee et al., 2011). The
difference between results in females with ID versus the general population needs to be
investigated further. The results in this study found that all calculated differences were
not significantly different. In contrast, Brunner Huber (2007), Elgar et al. (2008), and Lee
et al. (2010) all reported significant differences between measured and reported height,

weight and derived BMI.
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This study reports on the magnitude of the difference between measured and
reported height, weight and derived BMI, known as effect size (Cohen’s d). We found
that Cohen’s d values, were low for all calculated differences. For the total population,
height, weight and derived BMI effect size values were below 0.2, indicating the
magnitude of the differences were minor. The majority of other studies examining the
validity of self-reported height and weight in adults did not report effect size.
Correlations between measured and self-reported height, weight and calculated BMI,
were high (0.698 to 0.919), and comparable with results from previous studies (Elgar &
Stewart, 2008; Kuczmarski et al., 2001; Lee et al., 2011). However, these high
correlations do not suggest self-reports are truly valid; it has been reported that high
correlations do not imply good agreement between two measurements, and therefore,
should not be exclusively used to suggest one measurement technique is equivalent or
superior to another (Bland & Altman, 2010).

Part 3: Impact of self-reported height and weight on classification in BMI-categories

This study found that self-reported data led to an overestimate of the proportion of
overweight/obesity compared to measured values; the general population, in contrast,
tends to underestimate the proportion of overweight/obesity (Elgar & Stewart, 2008; John
et al., 2005; Kuczmarski et al., 2001; Lee et al., 2011). Results from females in our
sample influence this result since they were more likely than males to report height and
weight, which lead to an overestimate of BMI and overweight/obesity. Although this
result needs to be confirmed with a larger sample, some studies have suggested that
people with ID perceive body image differently, either under or overestimating the

correct BMI range (Ayaso-Maneiro, Dominguez-Prado, & Garcia-Soidan, 2014). This
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study also found that through self-reports, 87.5% of the population were classified in the
correct weight category, and 12.5% were classified in the incorrect category. Two
individuals (5.0%) were classified as overweight/obese based on the measured variables,
but were classified otherwise based on the self-reported variables, and thus would be
missed for an intervention directed towards individuals who are overweight/obese.
Similarly, in the general population, it was found that in a sample of women, 84.0% were
classified in the correct BMI category using self-reported height and weight (Brunner
Huber, 2007). It has been reported that the validity of a screen (self-reported height and
weight) is poor when it is not able to detect a large amount of overweight/obese cases,
(Elgar, Roberts, Tudor-Smith, & Moore, 2005). Elgar et al. (2008), found consistency
between studies and reported that self-reported screening leads to the misclassification of
approximately 1 in 3 cases of obesity (Elgar et al., 2005; Wang, Patterson, & Hills,
2002); whereas the current study found only 1 in 14 cases of overweight/obesity were
misclassified. Since our study did not miss a significant amount of overweight/obesity
cases, we considered the self-reported height and weight for overweight/obesity data
valid.

This study also found that self-reported height, weight and derived BMI for the
identification of overweight/obesity in the total sample had a sensitivity of 92.9% and a
specificity of 75.0%. As well, PPV was 89.7% and NPV was 81.8%, and the kappa
statistic (0.695) indicated relatively good agreement between overweight/obesity
classification from self-reported and measured values. In the general population, two
studies were found that had high sensitivity, but specificity was slightly higher; these

studies considered the use of self-reports as valid alternatives of direct measurements
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(Lee et al., 2011), specifically in younger adults (Kuczmarski et al., 2001). Kuczmarski
et al. (2001), suggests that poor sensitivity is not desired for obesity studies and we agree.
Lower sensitivity means many false negatives, therefore an individual may be
overweight/obese but go undetected, but with high sensitivity individuals who truly need
overweight/obesity interventions would not be missed. Incorrectly stating that someone is
overweight/obese when they are truly of normal BMI (the result of low specificity) is less
problematic since giving guidance on good nutrition and exercise to both healthy and
unhealthy individuals is useful. Thus, in our opinion higher sensitivity is preferable to
high specificity for these types of studies. This is especially true for individuals with ID,
where the health risks of overweight/obesity are extremely high and thus any need for
interventions is priority.

Part 4: Agreement and impact of self-report derived BMI based on level of ID

We found that individuals with mild ID without the outlier, were better at
reporting weight and derived BMI, compared to individuals with moderate ID. Reports
from people with mild ID results in underestimated weight (0.54 kg) and BMI (0.06
kg/m?), whereas results from people with moderate ID, showed overestimates (1.71 kg
and 0.57 kg/m?).

The level of misclassification in persons with mild 1D looked similar to the total
sample results, and individuals with moderate ID categorized all individuals correctly.
Although self-reported weight and derived BMI values without the outlier were more
accurate than values from those with moderate 1D, the results from the individuals with
moderate ID were still closer than we would have expected. This is likely because they

often consulted their caregivers before responding. Additionally, it has been reported that
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both individuals with mild and moderate severity levels of ID appear capable of self-
reporting health, but the accuracy of reports depends on the level of detail needed and

other factors such as the context of request (Finlay & Lyons, 2001).

Sensitivity and specificity remained high when persons with mild ID were
examined alone. The confidence interval for specificity was notably large, indicating the
need for stronger power in the study. The general population tends to report higher
specificities versus sensitivities (Kuczmarski et al., 2001; Lee et al., 2011); thus our study
provides new information on a population where the reverse is seen.

3.5.3 Strengths and limitations

To the best of our knowledge, this is the first study to examine the accuracy of
self-reported height and weight in persons with ID. A second strength of this study is
that the data collection simulated a real life setting. Participants were given the
opportunity to report on their own without the influence of a caregiver, but if needed,
participants were given the option of consulting with a caregiver. This often took place
with individuals with moderate ID and may explain why their reports were very accurate.
This approach to data collection resembles a realistic scenario, where persons with ID are
often with their caregiver during health care appointments, providing them the
opportunity to consult with them before answering any health questions. This is
consistent with results from Lunsky et al. (2002), which concluded that the utilization of
health reports from persons with mild ID is best when using both self-reports and staff
reports. A third strength of this study is that we asked participants to verbally report their
height and weight for BMI, rather than using a written questionnaire. It has been reported

that avoiding certain data collection techniques, such as Likert scales, negative wording,
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and the use of modifiers, researchers can improve self-reports of individuals with ID
(Fujiura, 2012). This study allowed the trained investigators to explain each question,
which gave the participants the opportunity to fully understand.

A fourth strength of this study is the inclusion of individuals with moderate ID.
Our study found that individuals with moderate ID can be included in health research;
they are more likely than those with mild ID to seek caregiver input, which contributes to
accurate self-reports. A fifth strength is that this study immediately measured height and
weight after self-reporting, eliminating the risk of bias from collecting data from
participants whose weight may change over time. In addition, height and weight were
measured in a standardized way. The sixth strength of this study is its thorough
reporting. In general, the level to which self-reported height and weight for BMI should
be accepted or rejected has not been established. Therefore, as suggested by Connor
Gorber et al. (2007), this area of research can be enhanced by improving the quality of
reporting, by consistently reporting indices of agreement including: mean, minimum and
maximum differences, standard deviations of differences, and errors of measurement.
This study reports these indices of agreements, and therefore, separates itself from many
studies in the general population. Lastly, this study reported the use of an outlier
calculation, which many other studies fail to address.

As with all studies, there are limitations to our findings. The biggest limitation is
the small sample size; evidence of low numbers can be seen in the wide confidence
intervals. In addition for some results, even when large mean differences were found,
they were not found to be statistically significant, compared to previous literature which

occasionally found smaller differences that were statistically significant. However, the
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fact that we did not find significant differences is encouraging in regards to the validity of
self-reported height and weight in adults with ID. Another limitation is the low numbers
of individuals with moderate ID. Although mild ID is more common than other levels of
severity, having a larger number of individuals with moderate ID would have made it
possible to report with more confidence on their responses. In addition, the low numbers
meant that sub-analysis among people with moderate ID were sometimes not possible.
This study also found that the standard deviations of the differences for height,
weight and derived BMI were large. It is reported that large standard deviations in the
mean difference of measured and reported height and weight can considerably alter BMI
classification and cause under or overestimated proportion of overweight/obesity (Connor
Gorber et al., 2007). Although the standard deviations in this study indicate there was
individual variability in self-reports, only a few individuals were placed in incorrect BMI
categories, and thus BMI classifications were not considerably under or overestimated.
Another limitation stems from our study population of Special Olympics participants.
Although most individuals who participate in Special Olympics are not elite athletes, they
do participate in athletics and, therefore, engage in activity more often than their peers
who are not enrolled. Consequently, it is possible that our sample is not representative of
all those with ID. Lastly, the level of ID obtained from the original questionnaire was not
measured with a trained professional or using standardized tests; it was obtained using
self or proxy-reported information based on characteristics explained by the DSM-5
(American Psychiatric Association, 2013). Therefore, the proportion of the different ID
levels may not represent a true distribution of all adults with ID. It is recommended that

future studies measure the level of ID, and obtain the diagnosed ID etiology.
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Despite limitations, we did find that persons with ID were fairly accurate at
reporting their own height and weight information. These results are promising, but
larger studies need to be conducted. Larger studies can confirm that persons with ID
accurately report their own height and weight, and when measuring is not available, we

can rely on their reports to collect data on BMI categories.

3.5.4 Implications and future research

Persons with ID are often not included or asked questions about their health, as it
is believed their disabilities influence the validity of their reports. For the same reason,
their reports are often not used in health research. This study allows individuals with ID
to self-report, an experience that contributes to empowerment, self-determination and
choice: three principles in the contemporary approach to the health of individuals with ID
(Fujiura, 2012). Compared to the general population, the results of this study suggest that
adults with ID are relatively accurate at reporting their own height and weight. This
suggests that self-reports for overweight/obesity data in persons with ID may be valid
enough to use. However, the proportion of overweight/obesity is a serious issue that
persons with ID often face and should not be taken lightly. The gold standard of physical
measurement remains the best option in obtaining height and weight data, but when this
is not feasible, our results suggest that health researchers and/or health practitioners
should include persons with ID and rely on their self-reported height and weight.

This study found that over half of the participants were overweight/obese, which
is consistent with previous literature. Upon data collection it was observed that many
participants understood the risks of overweight/obesity and were often interested in

monitoring their weight. By collecting height and weight information and providing the
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reasoning behind this study to participants, this study brought more awareness to the risks
of overweight/obesity. Future studies may further examine the risks of
overweight/obesity in persons with ID by asking about their height and weight, and
incorporate questions regarding their perceived body image, and health habits.

3.5.,5 Clinical and Public Health Significance

None of the results from this study that compared self-reported to measured,
height, weight, and derived BMI (see part 2 results) were statistically significant. The
question becomes whether the differences are clinically significant; however, there are no
recommendations available to guide researchers and clinicians regarding what should be
considered clinically meaningful. No prior studies identify what should be considered a
minimal clinically important difference between self and measured height, weight, and
derived BMI. Indeed, the review by Connor Gorber et al. (2007), found that variability in
results from included studies was high and “no overall effect size could be estimated”.
Nevertheless, the results from the current study on the diagnostic performance of self-
reported height and weight for determining overweight/obesity (see part 3 results)
provide insight on its clinical and public health significance. As mentioned (see part 3
results) the high sensitivity generated by self-reports translated to approximately only 1 in
14 people with overweight/obesity being misclassified.

In a clinical situation, although direct measurement remains the best option, based
on this study’s findings, health care providers can feel confident that individuals with
mild ID can provide accurate height and weight values and can include them in the
clinical decision making process. For example, during a dietitian appointment, if

individuals with 1D report their height and weight, only 7% of individuals would be

Kristin M. Dobranowski (2015)



96

missed for a healthy eating intervention. And from a public health perspective,
researchers can collect self-reported height and weight data from a large sample of
individual with 1D and be confident that only a small proportion of cases would be
missed. Therefore, public health researchers and administrators can accurately guide
programs and interventions directed at reducing overweight/obesity in persons with ID.
3.5.6 Conclusion

The objective of this study was to determine the accuracy of self-reported height
and weight in a sample of Special Olympics participants. Our results indicate that adults
with 1D were accurate at reporting their own height and weight, and the results were
similar to those from studies for the general population that also recommended the use of
self-reports. We also found that persons with ID tended to overestimate the proportion of
overweight/obesity which is different than the general population who tend to
underesimate the proportion of overweight/obesity. Utlimately, this study found a small
percentage of BMI categories were misclassified, which led to a high sensitivity when
using self-reports to identify overweight/obesity.

This study confirms that persons with 1D are accurate at reporting their own
height and weight. To the degree possible, they should be given the opportunity to be
included in health care decisions. If the gold standard of physical measurement is not
feasible, it is an option to use self-reported height and weight in persons with ID. This
study was the first of its kind, therefore, further research with a larger and more

representative sample of all persons with ID is warranted.
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4.1 Abstract

Overweight/obesity are common in adults with intellectual disabilities (ID) which
has a poor influence on their health. To meet their health needs individuals with ID
frequently rely on parents or other caregivers (i.e. proxies) to answer questions on their
behalf. Such questions include height and weight, which are used to calculate body mass
index (BMI). In the general population, the use of proxy-reported height and weight to
compute BMI has been validated. However, the validity of proxy-responses to compute
BMI has not been validated among adults with ID. The primary objective of this study
was to determine the accuracy of proxy-reported height, weight and derived BMI among
adults with ID and determine the diagnostic performance of proxy-report derived BMI for
the identification of overweight/obesity. A secondary objective was to determine the
validity of reports based on the type of proxy, such as parents and other types of
caregivers. A total of 21 caregivers and parents were asked to report height and weight
on behalf of adults with ID in their care, which were compared to measured height and
weight. Proxy reports were collected at Special Olympics Ontario events and the height
and weight of individuals with ID were measured with standardized equipment and
procedures. Results suggest that, on average, proxy-respondents overestimated height by
2.70 cm and underestimated weight by 0.837 kg. This results in an underestimation of the
BMI by 1.19 kg/m?. The sensitivity and specificity of BMI based on proxy-report
measures were 84.6% and 75.0% respectively. The study found that parent proxies were
overall better at reporting height and weight compared to caregiver proxies. Overall,

proxy-reports may be useful when direct measurements are not available, but as a result
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of large confidence intervals due to small sample size, further research in this field with

larger samples is warranted.
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4.2 Introduction

4.2.1 Intellectual disability

Intellectual disability (ID) affects approximately 1% of the total population
(Maulik et al., 2011). Individuals with ID are characterized by limitations in intellectual
functioning, they also experience problems with communication and restrictions in
everyday social and practical skills (American Association on Intellectual and
Developmental Disabilities, 2013). The World Health Organization International
Classification of Diseases (WHO-ICF) adds that individuals with disabilities, such as ID,
are a group of people that frequently need support to maximize their activity and
participation in daily endeavors, but are not defined by their disability (World Health
Organization, 2001b). Individuals with ID not only experience difficulties in intellectual
functioning and behavior, they also experience many health problems, including an array
of chronic diseases (Lunsky et al., 2013). Overweight/obesity is one specific health
condition that individuals with ID often experience and it is a risk factor for other chronic
illnesses which contribute to their complex health needs.

The combination of limitations in intellectual functioning and communication,
chronic diseases, and unmet health needs influences the ability of persons with ID to live
independently and be healthy. Consequently, they may become reliant on their parents or
caregivers for support (Bhaumik et al., 2008). Parents and caregivers of persons with ID
become responsible for answering questions on their behalf (also referred to as a proxy)
in an effort to help them meet their needs. For example, parents and caregivers may be

responsible for answering questions regarding height and weight data used to calculate
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the prevalence of overweight/obesity. To date no literature exists examining accurate

methods of reporting height and weight among those with ID.

4.2.2 Overweight/obesity in adults with 1D

The prevalence of overweight/obesity in adults with ID around the world is
concerning. In a sample of Americans who participate in Special Olympics, the obesity
levels for adult males with ID across several age groups were between 38.0-45.0%, which
was 5.0-10.0% higher than the general population (Foley et al., 2013). The prevalence
of obesity was even higher among women with ID: research showed that 52.0-57.0% of
adult females were obese, which was 20.0% higher than the general population (Foley et
al., 2013). The high prevalence of overweight and obesity in persons with ID is
consistently reported in other developed countries. In New Zealand, 51.0% of persons
with ID were reported as obese, which was 21.0% higher than the general population
(Stedman & Leland, 2010); in the Netherlands, 38.0% were overweight, or approximately
10.0% higher than the general population (de Winter et al., 2012). Overall, the
prevalence of overweight and obesity in adults with ID has proven to be higher than the
general population.

The high prevalence of overweight and obesity in adults with ID has been
attributed to genetic disorders (Gravestock, 2000; Pogson, 2012), sex (Melville et al.,
2007), severity of ID (Robertson, Emerson, Gregory, Hatton, Turner, et al., 2000),
medication use (de Kuijper et al., 2010; Lunsky et al., 2013), physical inactivity levels
(Salaun & Berthouze-Aranda, 2011; Temple et al., 2006), and unhealthy nutritional

habits (Bandini et al., 2005; Pogson, 2012). Overall, the higher rates of overweight and
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obesity in adults with ID is a concern as they only add to the complexity of their health

and need to be addressed.

4.2.3 Body mass index as a measure of body adiposity

There are many different methods used to assess body adiposity; one of the most
accessible tools is body mass index (BMI). To obtain BMI, height and weight are
obtained and represented in kg/m?; it is used to classify individuals as underweight,
normal weight, and overweight or obese (Morrissey et al., 2006; World Health
Organization, 2000). It has been suggested that BMI may not be reliable as it may over
or underestimate overweight/obesity (Walls et al., 2011) and because it does not take into
consideration muscularity versus body fatness (Canadian Society for Exercise
Physiology, 2013). However, the World Health Organization (WHO) has stated that it is
a practical measure for large populations (World Health Organization, 2000).

The use of BMI to measure body fatness in individuals with ID has been validated
by two studies. Two studies assessed body composition with a dual-energy X-ray
absorptiometer (DXA) and results of variance in body fat using this instrument were
compared to results determined with the BMI measure (Casey, 2013; Temple et al.,
2010). Both studies confirmed that BMI accounted for a large percentage in total body
fat (83%) in individuals with ID (Temple et al., 2010) and thus showed good agreement

with the DXA (Casey, 2013; Temple et al., 2010).

4.2.4 Proxy-reporting for overweight/obesity prevalence
Overweight/obesity have proven to be serious health conditions that often affect
the lives of adults with ID. To obtain overweight/obesity data in persons with ID, it is

often not feasible to use the gold standard of physically measuring height and weight to
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calculate BMI as it is often time consuming and expensive (Connor Gorber et al., 2007).
Therefore, height and weight data are often obtained using self-reports (Connor Gorber et
al., 2007; George et al., 2011; Rimmer & Yamaki, 2006). But, as mentioned previously,
individuals with ID often rely on their parents/caregivers for support (Bhaumik et al.,
2008); for instance, parents/caregivers may take on the role of answering questions on
their behalf. This technique is also used in the general population, where parents or
caregivers provide height and weight information for their children or teenagers.

Several studies have examined the validity of proxy-reported height and weight in
children and adolescents in the general population. These studies examined the
difference in measured versus reported height, weight and calculated BMI; consistently
studies found that parents/caregivers reports, underestimated the prevalence of
overweight/obesity prevalence in their children and discrepancies increased as the
children’s age increased. For example in 2006, a sample of Belgian parents were invited
to fill out a questionnaire and provide their child’s (pre-school aged 3-7) height and
weight in order to estimate BMI (Huybrechts et al., 2006). This study found that the
mean difference between reported and measured weight led to an underestimate of 0.56
kg, the mean difference in height was overestimated by 0.14 cm, resulting in a BMI
underestimated by 0.51 kg/m?. This study also found that reported weight and height
values used for BMI underestimated the prevalence of overweight and obesity
(international classification) by 3.0% and 0.6%. The authors concluded that parent
reports for their children’s height and weight for BMI classification should not be used in
research as they were too inaccurate (Huybrechts et al., 2006). In a sample of Dutch

parents and their children, a questionnaire was administered requesting information on
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their children’s height and weight (Scholtens et al., 2007). This study found that weight
was underestimated by 0.1 kg, height was overestimated by 0.4 cm for males and 0.5 cm
for females resulting in an overall BMI underestimated by 0.1 kg/m?. The prevalence of
overweight was underestimated by 4.0% and nearly 10.0% of children’s BMI were
misclassified based on reported values. Based on the level of misclassification, the
authors questioned the use of parent/caregiver reported height and weight in place of
measured values (Scholtens et al., 2007). Similarly, in a German study, parents were
mailed a survey and were asked to report their children’s height and weight
(Brettschneider et al., 2012). Research found the mean differences for measured and
reported values ranged across age groups. Height was underestimated by 0.06 to 0.83 cm,
weight was underestimated by 0.24 to 2.23 kg and BMI was underestimated by 0.05 to
0.79 kg/m?, although not all differences were found to be statistically significant. In
addition, it was found that the prevalence of overweight from parent-reported data
(13.8%) was underestimated compared to measured overweight prevalence (14.5%). The
authors concluded that parent-reported height and weight is not a valid approach for
obesity research (Brettschneider et al., 2012)

Several studies in the general population have examined the validity of proxy
reported height and weight in children/adolescents and their conclusions are consistent.
In the general population, proxy reported height and weight is not a valid measure for
BMI; however, this subject should be further examined in different populations including

those with disabilities.
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4.2.5 Participating in research: Persons with ID and Proxies

Studies examining the validity of proxy-reported height and weight has focused
on youth in the general population, leaving a significant gap in the literature regarding
parent and caregiver reports of individuals with ID, particularly adults. One possible
reason for the gap is the assumption that results from studies on parent and caregiver
reports from the general population can be extrapolated to parents and caregivers of
individuals with ID. In addition, two reports from the United Kingdom point to a
disturbing level of ignorance by health care providers towards people with ID and
caregivers leading to poor health outcomes including death (Disability Rights
Commission, 2006; Mencap, 2007).

Some research suggests that persons with ID often have limited understanding of
healthy lifestyle choices and depend on their parents/caregivers to help meet their needs,
even into adulthood (Bhaumik et al., 2008). As well, the majority of respondent-based
health assessments in the ID literature use proxies in place of self-reports (Boulton,
Haines, Smyth, & Fielder, 2006; Lau, Chow, & Lo, 2006) and it has been found that the
validity of proxy-reports for individuals with ID may differ depending on the type of
proxy-relationship (Perkins, 2007). For example, some reports have found that parents of
persons with ID are better proxy respondents than paid support staff (Perkins, 2007).
Other factors that may influence the validity of reports include the proxy characteristics
(e.g. age, sex, and education) and how long the proxy has known the individual
(Magaziner, Bassett, Hebel, & Gruber-Baldini, 1996).

The conclusions about proxy-reports for children from the general population

should not be generalized to proxy-reports of individuals with ID, especially adults.
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Ultimately, the use of proxy-reporting is common for people with ID, yet it is unknown if
reports on height and weight for adults with ID are accurate, creating a critical gap in the

literature.

4.2.6 Conclusion

It is important to better understand the measures used to determine the proportion
of overweight/obesity in persons with ID. The accuracy of proxy-reporting height and
weight for people with ID is unknown; by extension the validity of its derived BMI and
overweight/obesity proportion is also unknown. Parents and caregivers of individuals
with ID are often used as proxies and respond on behalf of persons with ID in health care
and research settings. Therefore, the primary objective of this study is to examine the
accuracy of proxy-reported height, weight and derived BMI in adults with ID and to
determine the diagnostic performance (sensitivity, specificity, positive predictive value,
negative predictive value) of proxy-report derived BMI for the identification of
overweight/obesity; a secondary objective is to determine if the type of proxy influences

the validity of reports.
4.3 Method

4.3.1 Study design & ethics

This study used a cross-sectional design. This design enabled us to collect proxy-
reported height and weight from parents and caregivers and then immediately obtain
measured data from individuals with ID; this eliminated the potential risk for bias from
potential height or weight changes that can occur over time. The cross-sectional design
and the minimal equipment required for the study meant that data collection could

happen at multiple venues over a relatively short time. This study design eliminated the
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risk of dropouts inherent in cohort study designs because all information was collected
from the parent or caregiver and individuals with ID at the time of initial recruitment.
Ethical approval was obtained from the University of Ontario Institute of
Technology Research Ethics Board (Appendix 1) and all participants and their parents or
caregivers provided informed consent before the study began (Appendices 4-6). Special
Olympics Ontario also approved this study; they provided assistance in recruiting study

participations by providing event information (Appendix 2).

4.3.2 Recruitment

Participants were individuals with ID (age 12 and above) registered with Special
Olympics Ontario, and their parent/caregiver. A booth was set up at Special Olympics
Ontario sponsored events in the Greater Toronto area. Special Olympics participants of
all ages and their parents/caregivers were invited to participate in this study. Participants
over the age of 18 were able to provide consent, in addition to parent/caregiver consent,
and individuals under 18 were required to provide assent in addition to consent from a
parent/caregiver. All participants and parents/caregivers were informed of the study’s

components, risks, and benefits, and were given a take-home summary information sheet.

4.3.3 Participants

This study included adults with ID registered as athletes with Special Olympics
Ontario. Proper equipment was not available to accommodate individuals in wheelchairs
and were therefore excluded, in addition to individuals and/or parents and caregivers who
did not provide assent/consent. In total, 65 adolescents and adults with ID were recruited
to participate in this study and were measured. However, for the purpose of this study

only adults (n=21) with ID whose proxies, either a parent (n=16), or caregiver (n=5)
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reported height and weight were included in analysis. For this study ‘caregiver’ includes
an individual paid to support a person with ID such as a Developmental Social Worker or
a family friend. The validity of self-reports by individuals with ID are described in a
separate manuscript.
4.3.4 Procedures
Questionnaire

At each venue, participants and parents/caregivers sat down with a trained
interviewer. With a questionnaire (Appendix 9), participants were asked about their age,
sex, ID etiology, level of ID, current living situation, and the type of relationship with
their parents/caregiver. The level of ID was determined by using self (individual with
ID) or proxy-reported information based on characteristics explained by the Diagnostic
and Statistical Manual for Mental Disorders (DSM-5) (American Psychiatric Association,
2013). Parents and caregivers were then asked to estimate the height and weight of the
individuals with ID. Proxy-reported height and weight were used to calculate BMI
(kg/m?), and the age and sex specific cut-off points published by the World Health
Organization (WHO) were used to categorize individuals with ID as underweight
(<18.5), normal weight (18.5-24.9), and/or overweight/obese (>25) (World Health
Organization, 2000). When the questionnaire was completed, individuals with ID were
led to a trained investigator who measured their height and weight.
Measurements- height and weight

Height and weight were measured by a trained investigator according to
guidelines provided by the Canadian Society for Exercise Physiology: Physical Activity,

Fitness & Lifestyle (CSEP-PATH). A rigid stadiometer was used to measure the
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participant’s height to the nearest 0.1 cm; the participants stood on the stadiometer
without footwear, feet together, and looking straight ahead. Weight was measured and
recorded to the nearest 0.1 kg using a digital scale, and without shoes and in light
clothing. Data were used to calculate BMI and determine BMI classification with the

WHO cut-off points (World Health Organization, 2000).

4.3.5 Statistical analysis
Part 1: Characteristics of the sample and participants

Distribution of the data was examined before analysis was conducted. Normality
was assessed by calculating the mean, median, skewness, and kurtosis of proxy-reported
and measured data.

The descriptive statistics of participants were determined for all participants.
Proxy-reported and measured height and weight were used to determine BMI (kg/m?) and
age and sex specific BMI cut-off points defined by the WHO were used to categorize
participants into BMI categories. In this study, overweight and obesity were grouped into
one category (i.e. overweight/obesity). This is commonly done in past research for the
general population (Brettschneider et al., 2012; Fonseca et al., 2009; Huybrechts et al.,
2011; Kuczmarski et al., 2001) and if separated it would have created groups that were
too small.

Part 2: Agreement between proxy-reported and measured weight, height and derived
BMI

The analyses used in this study are consistent with those from a thorough, recent,

and commonly cited study in the general population (De Vriendt et al., 2009).

Differences between measured and proxy-reported height and weight for BMI were
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calculated and paired samples t-tests were used to determine if mean differences were
significant different than 0. Using Cohen’s d (difference between the means divided by
the standard deviation), effect size was used to measure the magnitude of the differences
found between measured and proxy-reported data for the total sample. According to
Cohen, 0.2 represents a small effect size, 0.5 medium effect size, and 0.8 and greater
represents a large effect size (Cohen, 1992). This study calculated intra-class
correlations coefficients which is consistent with the approach used by De Vriendt et al.
(2009) and recommended by McGraw (McGraw & Wong, 1996). The intra-class
correlation coefficient was calculated to determine the level of association between the
measured and reported data. No relationship between measured and reported data is
indicated by a value of 0, a small correlation (0.10 to 0.29), a medium correlation (0.30 to
0.49) and a strong correlation is represented by values of 0.5 to 1.0 (Pallant, 2013). To
examine how proxy-reported and measured height, weight and calculated BMI for the
total sample differed visually, this study created Bland and Altman plots; they were also
used as a visual aid to determine if any outliers existed (Appendices 19-21).

To determine if outliers existed in the data, this study used SPSS and the Outlier
Labeling Rule (Hoaglin & Iglewicz, 1987). First, the difference between the first and
third quartile of the distribution is found and is multiplied by parameter g, (g= 2.2). The
resulting value is added to the third quartile and subtracted from the first quartile to
define boundaries. Any values outside of these boundaries are considered outliers. In this
study, no outliers were identified.

Part 3: Impact of proxy-reported height and weight on classification in BMI-categories

An analysis was performed to measure the level of agreement between BMI

categories derived from proxy-reported and measured data. The Agresti method for
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comparing dependent proportions was used to assess the difference in proportion of each
BMI category and calculate the 95% confidence interval (CI) (Agresti & Finlay, 1997).
Corresponding p-values were calculated using McNemar’s test. To examine how many
individuals were classified correctly, or in adjacent weight categories, a cross-tabulation
was performed between proxy-reported and measured weight categories.

Sensitivity and specificity of the proxy-reported overweight/obesity BMI
categories were calculated using the BMI derived from measured variables as the
standard. In addition, this study determined the positive predictive value ((PPV) the
proportion of individuals who are classified in a BMI category correctly) and the negative
predicative value ((NPV) the proportion of individuals who were classified in an
incorrect BMI category). The kappa (k) statistic was used to assess the agreement of
BMI categories determined from measured and proxy-reports (Pallant, 2013). Kappa
values range from disagreement (-1.00) to full agreement between values (1.00). Poor
agreement is represented by values below 0.20, values between 0.61 and 0.80 represent
good agreement and very good agreement are values above 0.8 (Hulley et al., 2007).
Part 4: Agreement and impact of proxy-report derived BMI based on type of proxy

Statistical tests were repeated to examine the difference in validity based on type
of proxy (parent vs. caregivers). Tests that were performed include an outlier calculation,
agreement between measured and proxy-reported data, impact of proxy-reported height
and weight on BMI classification, misclassification analysis and sensitivity and
specificity of overweight/obesity categorization. Sensitivity and specificity were not

performed for caregiver proxies due to the small sample size.
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4.4  Results

Part 1: Characteristics of the sample and participants

Table 1 presents the characteristics of participants with ID (n=21) and their
parents/caregivers. The majority of participants were between the ages of 20 and 29
(57.1%), of which 61.9% reported having a mild ID. Approximately 76.0% of proxies
were a parent, others included paid caregivers and a family friend, and 76.2% of proxies
were female. The majority of participants lived at home with their family (85.7%).
Based on proxy-reported height and weight, 62.0% (n=13) were reported as being
overweight/obese. Measured data found the same proportion of individuals were
classified as overweight/obese as data from proxy-reported sources. Both proxy-reported
and measured data found that females were less likely to be overweight/obese compared

to males.
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Table 1.
Descriptive information of study participants by BMI status, level of intellectual
disability, proxy information and living arrangement

Males (n=11) Females (n=10) Total (n=21)
n % n % n %
Age of individual with ID
20-29 7 63.6 5 50.0 12 57.1
30-39 3 27.3 5 50.0 8 38.1
40-49 1 9.1 0 0 1 4.8
Level of ID
Mild 6 54.5 7 70.0 13 61.9
Moderate 5 455 3 30.0 8 38.1
Weight status for adults with ID (based on measured height and weight)
Underweight 0 0 2 20.0 2 9.5
Normal weight 3 27.3 3 30.0 6 28.6
Overweight/Obese 8 72.7 5 50.0 13 62.0
Weight status for adults with ID (based on proxy-reported height and weight)
Underweight 0 0 2 20.0 2 9.5
Normal weight 3 27.3 3 30.0 6 28.6
Overweight/Obese 8 72.7 5 50.0 13 62.0
Proxy Relationship
Parent 6 54.5 10 100.0 16 76.2
Paid Caregiver 4 36.4 0 0 4 19.0
Other 1 9.1 0 0 1 4.8
Proxy Sex
Female 7 63.6 9 90.0 16 76.2
Male 4 36.4 1 10.0 5 23.8
Living arrangement
At family home 8 72.7 10 100.0 18 85.7
In group home 2 18.2 0 0 2 9.5
Independent 1 9.1 0 0 1 4.8

Part 2: Agreement between proxy-reported and measured weight, height and derived
BMI

The proxy-reported and measured height, weight and derived BMI data for all
participants are presented in table 2. Based on the paired t-test, it was found that the
majority of differences between measured and proxy-reported data for the total

population were not statistically significant (weight difference= 0.84 kg, p=0.592 and
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BMI difference= 1.19 kg/m?, p=0.064), except for the difference between height (2.72
cm, p=0.011).

Females tended to overestimate their height (3.02 cm), and underestimate their
weight (0.16 kg) resulting in an underestimated BMI (0.99 kg/m?). The effect size
between females reported and measured weight and derived BMI (0.010, 0.142); the
effect size for height was smaller (0.009). Consistent with these effect sizes, females’
measured and reported height, weight and derived BMI were highly correlated (0.990,
0.930, 0.964).

Males overestimated their height by 2.45 cm, and they underestimated their
weight by 1.46 kg leading to an underestimated BMI by 1.38 kg/m?. The effect sizes for
the difference between measured and reported height, weight and derived BMI were
0.339, 0.118 and 0.385. The proxy reported data were highly correlated (0.903, 0.752,

0.562) with the measured data. No outliers were found.
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Comparison of proxy-reported and measured height, weight and derived BMI for

females, males and the total sample
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Measured Proxy-report Difference in Mean p- Cohens  ICCH
Mean (SD), Mean (SD),  Mean 95% CI? value” d°
Median Median (SD)
Female Adults (n=10)
Weight (kg) 63.8 (19.7), 63.6 (18.8), 0.16 -1.88-2.19 0.866 0.010 0.990
59.2 60.1 (2.85)
Height cm)  156:3(121),  1503(104),  -3.02 -6.23-0.19 0062 0266  0.930
160.5 162.6 (4.49)
’ 26.2(7.12),  25.2(6.98), 0.99 -0.38-2.35 0136 0142  0.964
BMI(kg/m?) 253 24.8 (1.90)
Male Adults (n= 11)
Weight (kg) 80.5 (13.8), 78.9 (13.3), 1.46 -4.96 - 7.86 0.624 0.118 0.752
82.1 79.4 (9.54)
Height (cm) ~ 168.9(9.95),  172.4 (10.7), -2.45 -5.56 - 0.65 0.109 0.339 0.903
166.3 172.0 (4.63)
2 28.2 (4.18), 26.8 (2.99), 1.38 -0.96 - 3.72 0.218 0.385 0.572
BMI(kg/m?) 275 26.6 (3.48)
Total Adults (n=21)
Weight (kg) 725 (18.5), 71.7 (17.6), 0.84 -2.37 - 4.04 0.592 0.044 0.925
67.9 70.8 (7.05)
Height (cm)  162.8(125), 1656 (124),  -2.72 475--069  0011* 0225 0935
163.4 165.1 (4.46)
2 27.2 (5.71), 26.0 (5.21), 1.19 -0.07 - 2.46 0.064 0.220 0.874
BMI(kg/m?) 26.4 26.6 (2.78)

& 95% Cl: 95% confidence interval

b
c
d
*

According to the paired-samples T test
Cohen’s d values calculated as effect size

Intra-class correlation coefficient

p <0.05.

Part 3: Impact of proxy-reported height and weight on classification in BMI-categories

Participants BMI-categories according to the WHO cut-off criteria for proxy-

reported and measured data are presented in Table 3. The proportion of individuals in

each category by proxy-reporting were the same found by measured data.
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Table 3.

Proxy-reported and measured proportion of adults with 1D in different BMI categories
according to the World Health Organization (WHO) cutoffs

Measured Proxy-reported
% (n) % (n)
Females (n=10)
Underweight 20.0 2 20.0 2
Normal weight 30.0 3 30.0 3
Overweight/Obese 50.0 5 50.0 5
Males (n=11)
Underweight 0 0 0 0
Normal weight 27.3 3 27.3 3
Overweight/Obese 72.8 8 72.8 8
Total (n=21)
Underweight 9.5 2 9.5 2
Normal weight 28.6 6 28.6 6
Overweight/Obese 62.0 13 62.0 13

aDifference in proportion of underweight, normal weight, overweight/obesity were obtained using the
Agresti method for comparing dependent proportions
According to McNemar’s test

The number and percentage of adults with 1D classified in the correct and
adjacent BMI-categories according to their proxy-reported and their measured results are
presented in table 4. It was found that proxies of females with ID correctly classified all
individuals with ID, whereas proxies of males with 1D misclassified 4 individuals in
adjacent BMI-categories. In the total sample, 17 (80.9%) adults with 1D were classified
in the correct BMI category, and 4 (19.0%) were misclassified in the adjacent BMI-
category. Of these classifications, 2 (9.5%) individuals were reported as
overweight/obese, when they were actually normal weight and 2 (9.5%) parent/caregivers

reported the participant as normal weight when they were actually overweight or obese.
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The number and proportion of adults with ID classified in different BMI categories based

on proxy-reported and measured height and weight

BMI-category based on Measured BMI Total
Underweight Normal weight Overweight/obese
n (%) n (%) n (%) n (%)
- 2_, Femaleswith ID (n=10)
é, gg Underweight 2 20.0 0 0.0 0 0.0 2 20.0
£so Normal weight 0 0.0 3 30.0 0 0.0 3 30.0
® 5 & Overweight/ 0 0.0 0 0.0 5 50.0 5 50.0
S 4 08) Obese
@2 =l Total 2 20.0 3 30.0 5 50.0 10 100
. T Males with ID (n=11)
§ £ Underweight 0 0.0 0 0.0 0 0.0 0 00
£ = @- Normal weight 0 0.0 1 9.1 2 18.2 3 27.3
Q 5 = Overweight/ 0 0.0 2 18.2 6 54.6 8 72.8
S & 5 S Obese
@ o a0 Togl 0 0.0 3 27.3 8 72.8 11 100
. T Total sample with ID (n=21)
‘g E|  Underweight 2 9.5 0 0.0 0 0.0 2 9.5
£ S g Normal weight 0 0.0 4 19.0 2 9.5 6 28.6
? 5 Overweight/ 0 0.0 2 9.6 11 52.3 13 62.0
S & S S Obese
0 9 a0 7o) 2 9.5 6 28.6 13 62.0 21 100

Values in highlighted boxes represent accurate classification by self-report

The diagnostic performance of proxy-based data for identifying
overweight/obesity in adults with 1D are presented in table 5. The sensitivity and
specificity for diagnosing overweight/obesity in females was 100.0%. For males
participants’ sensitivity and specificity was 75.0% and 33.3%. For the total sample,
sensitivity was 84.6% and specificity was 75.0%. Eighty-four percent of individuals
reported as overweight/obese were truly overweight/obese (i.e. the positive predictive
value (PPV)). Seventy-five percent of participants who reported as not being

overweight/obese were accurate (i.e. negative predictive value (NPV)).
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Table 5.

Diagnostic performance of proxy-reported height and weight for determining
overweight/obesity in adults with ID

Sensitivity Specificity PPV2 NPV® Kappa
statistic
% 95% ClI % 95% ClI % 95% ClI % 95% CI %

Females (n=10)
BMI Category
Overweight/ 100.0 46.3 - 100.0 100.0 46.3 - 100.0 100.0 46.3 - 100.0 100.0 46.3 - 100.0 1.00
Obese
Male (n=11)
BMI Category
Overweight/ 75.0 35.6-95.6 333 1.77-875 75.0 35.6 - 95.6 33.3 1.77-875 0.083
Obese
Total (n=21)
BMI Category
Overweight/ 84.6 53.7- 97.3 75.0 35.6 - 95.6 84.6 53.7-97.3 75.0 35.6 - 95.6 0.596
Obese

aPositive Predictive Value, ® Negative Predictive Value

Part 4 a): Agreement and impact of proxy-report derived BMI based on type of proxy
Proxy-reported and measured height, weight, and derived BMI results for
participants with ID were stratified according to proxy relationship type (Table 6). For
parent reports, the difference in BMI was found to be statistically significant (p<0.03),
and for caregiver versus measured data, height difference was found to be statistically
significant (p<0.02). Parents of individuals with ID slightly overestimated height (2.31
cm) and underestimated weight and the calculated BMI (1.03 kg and 1.09 kg/m?). The
measured and parent-reported values for height, weight and derived BMI were highly
correlated (ICC=0.937, 0.991, 0.959) and effect sizes were small (0.173, 0.050, 168).
The caregiver-reports also slightly overestimated height (4.04 cm) and underestimated
weight and derived BMI (0.22 kg and 1.53 kg/m?). It was found that measured and
caregiver reported height was highly correlated (ICC= 0.932), but weight and derived
BMI had small correlation relationships for caregivers (ICC=0.132, 0.289). Caregiver

reported height resulted in a large effect size (0.672), and weight and derived BMI had
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small and medium effect sizes (0.016, 0.382). The inconsistent results when examining

effect size vs. correlation values were likely due to ‘notoriously’ unstable correlation

coefficients due to the small sample size (Cook, 2012).

Table 6.

Proportion of adults with ID in different BMI categories according to source of data
(proxy-reported vs. measured height and weight), the World Health Organization (WHO)

cutoffs and proxy type
Measured  Proxy-report Difference in Mean p- Cohen’s  ICCH
Mean (SD), Mean (SD), Mean 95% Cl? value” d°
Median Median (SD)

Parent reports (n= 16)

Weight (kg)  71.9(20.3), 70.9(19.3),  1.03 -0.45-252  0.080 0.050  0.991
70.0 65.8 (2.78)

Height (m)  162.7 (14.1), 165.1(13.6), -2.31 494-031 0159 0173  0.937
163.9 163.9 (4.92)

BMI(kg/m?)  26.9(6.11), 25.9(5.81), 1.09 0.16-2.02 0025 0.168  0.959
25.9 25.9 (1.74)

Caregiver reports (n=5)

Weight (kg) 745 (12.8), 743 (119), 0.22 -18.1-18.6 0975  0.016  0.289**
81.5 72.6 (14.8)

Height (m)  163.3(6.39), 167.3(5.48), -404  -6.98--1.10  0.019% 0672  0.932**
162.8 167.6 (2.37)

BMI(kg/m?)  27.9 (4.70), 26.4(2.94), 153 493-799 0546 0382  0.132**
27.7 26.6 (5.21)

& 95% ClI: 95% confidence interval

b According to the paired-samples T test
Cohen’s d values calculated as effect size
Intra-class correlation coefficient

p < 0.05.

** Result likely unstable due to small sample size

* o ©

Part 4 b): Agreement and impact of proxy-report derived BMI based on type of proxy

The proportion of BMI-categories of adults with ID based on their proxy-type

were determined and presented in Table 7. Parents overestimated normal BMI

proportion and underestimated the proportion of overweight/obesity in adults with ID.

The reverse was seen in caregivers who underestimated the proportion of normal BMI

Kristin M. Dobranowski (2015)



120

and overestimated the proportion of overweight/obesity. McNemars’ test found that the
difference in proportion in weight categories were not statistically significant.

Table 7.

Categorizations of adults with ID in different BMI categories according to type of proxy,

the World Health Organization (WHO) cutoffs, and differences between proxy-reported
and measured proportion in each category

Proxy-reported Measured Difference? p
% (n) % (n) % 95% ClI

Parents (n=16)
Underweight 125 2 12.5 2 0

Normal weight 31.3 5 25.0 4 6.3 -0.15-0.27 1.00
Overweight/Obese  56.3 9 62.6 10 -6.3 -0.27 - 0.15 1.00
Caregivers (n=5)

Normal weight 20.0 1 40.0 4 -20.0 -0.55-0.15 1.00
Overweight/Obese  80.0 4 60.0 3 20.0 -0.15 - 0.55 1.00

aDifference in proportion of underweight, normal weight, overweight/obesity were obtained using the
Agresti method for comparing dependent proportions
®According to McNemar’s test

The diagnostic performance of proxy-based data to identify overweight/obesity in
adults with ID by parents and caregivers are presented in table 8. The sensitivity for
overweight/obesity from parent reports was 80.0% and the specificity was 83.3%. The
PPV for parent reports indicated 88.9% of participants reported as overweight/obese were
truly overweight/obese, and 71.4% of participants reported by parents as not
overweight/obese were truly not overweight/obese (NPV). This calculation could not be

repeated for those with caregiver proxies due to small numbers.
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Table 8.

Diagnostic performance of parent-reported height and weight for determining
overweight/obesity in adults with ID (n=16)

Sensitivity Specificity PPV2 NPV® Kappa
statistic
% 95% CI % 95% CI % 95% CI % 95% CI %

BMI Category
Overweight/  80.0 44.2 - 96.5 83.3 36.5-99.1 88.9 50.7 -99.4 714 30.3-94.9 0.613
Obesity

aPositive Predictive Value, ® Negative Predictive Value

4.5 Discussion

45.1 Summary of findings

The first objective of this study was to examine the accuracy of proxy-reported
height and weight and derived BMI values in Special Olympics participants. This study
found that the mean difference between proxy-reported and measured height and weight
data were not very large; proxy-reported and measured values were highly correlated and
the standard deviations of the differences were not large. It was found that proxies of
females with ID were better at reporting weight and derived BMI than proxies for males
with ID. All proxy-reports had a high sensitivity and slightly lower specificity for
overweight/obesity proportion, but the confidence intervals were very wide and 19.0% of
the sample were placed in incorrect BMI-categories. Weight and BMI differences were
not statistically significant, but height was found to be statistically significant, indicating
the difference did not occur by chance.

The second objective of this study was to conduct a sub-group analysis: investigate
if the type of proxy, such as a parent or a caregiver, was associated with differences in the
validity of proxy-reported height, weight and derived BMI. It was found that reports by

parents of individuals with ID compared to measured values were all highly correlated.
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Parents were more likely to underestimate the proportion of overweight/obese in their
children; some statistical tests were not performed for caregiver proxies, as results from
the small sample size were deemed unreliable. Overall, the differences between
measured and proxy-reported values were small, but the wide confidence intervals for
sensitivity and specificity and the possibility of over or underestimating the proportion of

overweight/obesity justifies further study with a larger sample.

4.5.2 Interpretation of findings in light of previous research
Part 1: Characteristics of the sample and participants

Twenty-one individuals from Special Olympics Ontario participated in this study
and their caregivers reported their height and weight. Compared to studies in the general
population, this sample size was very small. Samples sizes from studies using the general
population ranged from approximately 300 (Huybrechts et al., 2006) to 9000
(Brettschneider et al., 2012). A large sample size was not feasible for the current study;
however, the results are useful as it is the first study to examine proxy-reported height
and weight in individuals with ID. Just over half of the Special Olympics study
participants were male (52.4%, n=11), and 47.6% (n=10) were female which is a similar
distribution to the studies in the general population (Brettschneider et al., 2012;
Huybrechts et al., 2006; Scholtens et al., 2007). In this study, the majority of proxy
reports came from parents (76.2%, n=16) with the remaining being from caregivers such
as paid support workers; this is different from studies on the general population which did
not collect height and weight reports from proxies other than parents. This study chose to

collect caregiver reports, as well as parent reports, because individuals with ID who
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participate in Special Olympics often have support workers, paid caregivers, or family
friends assist them in traveling to events.
Part 2: Agreement between proxy-reported and measured weight, height and derived
BMI

Studies in the general population have examined the validity of proxy-reported
height and weight in children and adolescents, compared to measured values. These
studies consistently concluded that proxy-reported height and weight are not valid
(Brettschneider et al., 2012; Huybrechts et al., 2006; Scholtens et al., 2007). To the best
of our knowledge, the current study is the first to have examined the validity of proxy-
reported height and weight on behalf of individuals with ID.

Some of our study’s results are comparable to those from the general population.
We found that proxy-reported height for females and males was overestimated. This is
consistent with a study where proxies for male and female children tended to slightly
overestimate their height (0.4 cm and 0.5 cm) (Scholtens et al., 2007). However,
Brettschneider et al. (2012), found that proxies for boys and the majority for females
tended to underestimate height. Our study also found that proxies of Special Olympic
participants underestimated weight for both sexes; in combination with reported height
this led to an underestimated BMI. Similar to this result, the general population found
that males and females weight and derived BMI were underestimated by proxies
(Brettschneider et al., 2012; Scholtens et al., 2007), but Scholtens et al. (2007) found that
weight for females was slightly overestimated.

Looking at our sample as a whole, height was overestimated and weight and

calculated BMI were underestimated which is the same pattern as reported for studies
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from the general population (Huybrechts et al., 2006). Our results found that only the
difference in height for the total sample was statistically significant, a result difficult to
contrast to the reports from the general population who inconsistently report on statistical
significance (Scholtens et al., 2007).

We also found that the standard deviations for the mean differences in height,
weight and derived BMI were high. These values indicate that there was a great deal of
variability in the accuracy of proxy-reports for each participant. Connor Gorber et al.
(2007), state that large standard deviations for mean differences can substantially modify
BMI classification and may lead to under or overestimated proportion of
overweight/obesity. For proxy-reporting studies found in the general population, the
standard deviation of the mean differences ranged from small to relatively large
(Brettschneider et al., 2012; Scholtens et al., 2007), which may in part explain their
conclusion that proxy-reports are not valid.

We found that the effect size for all the total sample mean differences were below
or around 0.2, indicating a small effect. The studies examining proxy-reported height and
weight in the general population did not report any measure of effect size, rather the
relationship between proxy-reported and measured data were measured with intra-class
correlation coefficients. The results from our study show that correlation coefficients of
proxy reports for males, females and the total sample ranged from 0.572 to 0.990,
indicating a high correlation between measured and proxy-reported values and were
similar to results presented in the general population (Scholtens et al., 2007). However,
high correlations are not considered sufficient reason to recommend proxy-reports as

valid. It has been reported that high correlations do not imply good agreement between
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two measurements and should not be solely used to determine which method is best (De
Vriendt et al., 2009).
Part 3: Impact of proxy-reported height and weight on classification in BMI-categories

When using proxy-reported height and weight for BMI classification according to
the WHO age and sex specific cut-off points, our study found that the number of
individuals in each weight category was the same as measured results: 62.0% were found
to be overweight/obese.

Although it appeared that the number of individuals categorized as
overweight/obese was the same from proxy-reported and measured data (Table 3), in
effect only 80.9% of participants were classified in the correct BMI category (Table 4).
Misclassification errors occurred at the level of the individual, causing 19.1% (4
participants) of the total sample to be placed in an incorrect BMI-category based on
proxy-reports. Misclassification errors also took place in studies from the general
population. Scholtens et al. (2007) found 9.7% (84 participants) were misclassified, of
which 73.8% (62 participants) were classified in a lower BMI category when using
proxy-reported results. Brettschneider et al. (2012) found that 41.5% of females and
31.5% of males were misclassified as something other than overweight/obese by proxy-
reports, when they were truly overweight/obese. Huybretchs et al. (2006) found that
4.7% (n=14) were grossly misclassified and 31.3% (n=93) were misclassified in the
adjacent category. Overall, it is suggested that a screen is of poor validity when it is not
able to detect a large amount of cases, such as overweight/obesity (Elgar & Stewart,
2008). Proxy-reports misclassified approximately 1 in 3 cases of obesity (Elgar &

Stewart, 2008), whereas our study found that approximately 1 in 6 cases of
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overweight/obesity cases were misclassified. Therefore, our misclassification level is
better than studies in the general population, and did not miss a large amount of
overweight/obesity cases. Therefore, based on this proxy-reported height and weight for
overweight/obesity data is considered valid.

This study found that in the total sample, overweight/obesity classification based
on proxy-reported data had a sensitivity of 84.6% and a specificity of 75.0%. The PPV
was found to be 84.6%, the NPV was 75.0% and the kappa statistic was 0.596. These
results indicate that the diagnostic ability of proxy-reports to identify overweight/obesity
in persons with ID was moderate (kappa statistic); however, the confidence intervals for
sensitivity and specificity were wide. The wide confidence intervals emphasize the small
sample size and thus lack of power in this study. Our results are different than those from
the general population where specificity for overweight/obese groups were higher than
sensitivity (Brettschneider et al., 2012; Huybrechts et al., 2006). Unlike the general
population, sensitivity for our population was high and a high sensitivity is desired in
proxy-reported height and weight screen tests, as those who are truly overweight/obese
and may need interventions, will not be missed (Kuczmarski et al., 2001). A high
sensitivity corresponds to a low false negative rate which means that there is a low
likelihood of missing cases of overweight/obese.

Part 4: Agreement and impact of proxy-report derived BMI based on type of proxy

We found that parent proxies were better at reporting height and derived BMI
compared to caregiver proxies, but were less accurate in reporting weight. The
differences in measured and reported height, weight and derived BMI in parents was

underestimated by 1.09 kg/m?, and caregivers underestimated reported height and weight
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for BMI by 1.53 kg/m?. The correlation values for parent reports were all close to 1, and
effect sizes closer to 0. There were some inconsistencies found with the correlation and
effect sizes from caregivers for weight and derived BMI, which were both very small;
these results may be due to the extremely small sample size for the caregiver group.

When examining proxy reports from parents we found the resulting
overweight/obese proportion was underestimated, while reports from individuals who
were paid caregivers or family friends led to an overestimate of the proportion of
overweight/obesity. A reason for this difference may be that caregivers have not known
the adults with ID for very long, and were guessing based on their preconceptions of what
the participant looked like, rather than previous height and weight measurements. We
found the ability of parents to correctly categorize overweight/obesity was good, with a
sensitivity of 80.0% and a specificity of 83.3%, but the confidence intervals were wide.
Sensitivity and specificity for caregiver reports were not calculated due to the small
sample size.
4.5.3 Strengths and limitations

There were strengths to our study. Firstly, to our knowledge, this is the first study
to examine the validity of proxy-reported height and weight on behalf of persons with ID;
therefore, this study addresses a gap in the literature and helps lay groundwork for future
research in this area. A second strength is that even though the participants in this study
are adults, the data collection situation was realistic. Individuals with ID often rely on
their parents/caregivers to answer health related questions whether in clinical situations
or for research. Proxy responses to questions on height and weight for Special Olympics

participants or any individual with ID is likely a common occurrence. A third strength is
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the use of a cross-sectional design; since there was no time delay between proxy-report
and direct measurement, there was no opportunity for actual weight or height to change
and potentially bias the results. Lastly, this study conducted an outlier calculation which
many studies fail to report on (Brettschneider et al., 2012; Huybrechts et al., 2006;
Scholtens et al., 2007).

There were also a number of limitations to our study. The first limitation is the
small sample size which reduced our statistical power and ability to determine if the
differences between proxy-reported and measured values were statistically significant.
The second limitation is this study found that sensitivity of proxy-reports was lower for
males with ID compared to females with ID, these findings are probably influenced by
the low sample size. In addition, the representation of males and females was not what is
typically seen in prevalence studies of individuals with ID (Maulik et al., 2011). These
limitations support the need for a larger representative sample. The third limitation is
when groups were stratified according to proxy-type, group sizes were imbalanced;
reliable calculations for the caregivers were not possible. A fourth limitation arises from
the study population consisting of Special Olympics Ontario participants. Not all Special
Olympics Ontario participants are elite athletes, however, they likely participate in sport
and exercise more than their peers who may not engage in physical activity.
Consequently, the sample of individuals from Special Olympics Ontario may not be
generalizable to all individuals with ID. Despite these study limitations, we found that
differences in proxy-reported height, weight and derived BMI were not large, and the

proportion of individuals in each category were the same from measured and reported
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data; but misclassification of weight categories occurred, suggesting further research is
needed using a larger sample.
4.5.4 Implications and future research

Parents/caregivers of individuals with ID often answer health and research related
questions on their behalf. Parents/caregivers of individuals with ID may be faced with
survey questions on height and weight to determine the proportion of overweight/obesity;
this study begins to determine the validity of these reports and whether they can be used
in place of measured data. This study found that proxies tended to overestimate height
and underestimate weight and calculated BMI, but the differences were not large, and
were highly correlated; the sensitivity of proxy-reporting versus measured results to
determine overweight/obesity were relatively high, but specificity was low. These results
show that proxies of individuals with ID may be somewhat accurate at reporting height
and weight for BMI. But since overweight/obesity proportion is a serious issue with
health implications, these findings need to be replicated before concluding that proxy-
reports can be used in place of the gold standard of physical measurement.

The studies using samples from the general population all concluded that proxy-
reported height and weight for overweight/obesity proportion should not be relied on.
However, among these studies, the statistical analysis methods and reasons to not rely on
proxy-reported height and weight data were not consistent. The studies from the general
population have not yet determined how much of a difference in proxy-reported and
measured data is too large to reject or small enough to accept the use of proxy reports;
therefore we could not apply a standard to our study. As well, they do not consistently

report relevant statistics such as mean differences, sensitivity and specificity, and
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misclassification analysis. Although these studies consistently reported that proxy-
reported height and weight for BMI should not replace measured data, this area of
research can be further improved by determining which statistical tests are of most
importance in determining the validity of results.

Our sample only included adult individuals with ID, yet proxy-reporting is
common among individuals with ID of all ages. We suggest that future research should
further examine the validity of proxy-reported height and weight in individuals of all ages
with ID. It is also important to determine if factors such as proxy socio-economic status,
personal weight categorization, and length of relationship with the individual with ID
influences the validity of proxy-reports. Future studies should use a sample size similar
to those used in the general population and access a source population considered
representative of all individuals with ID. Lastly, some readers may consider this pilot
work since it is the first of its kind, but it provides useful methodology and results to

guide future research.

455 Conclusion

The primary objective of this study was to examine the accuracy of proxy-reported
height, weight and derived BMI in persons with ID. We found that proxy-reports of
individuals with ID were not significantly different from 0, but overestimated height, and
underestimated weight and derived BMI, which led to several participants being placed in
incorrect BMI categories. The second objective of this study was to determine if the type
of proxy influenced the validity of reports and the under or overestimation of
overweight/obesity proportion. Upon analysis, it appears parents were more accurate at

reporting height and weight for BMI, but the small sample size of caregivers made results

Kristin M. Dobranowski (2015)



131

from this group unreliable. These preliminary findings suggest that parents and
caregivers as a group may be fairly accurate at reporting for individuals with ID, but
since some participants were classified into incorrect BMI categories the results should
call into question the use of proxy-reports for prevalence studies. Overall, based on these
results proxy-reported height and weight for individuals with ID cannot be validated.
This study was the first of kind, consequently, additional research is necessary to further

examine the validity of proxy-reports in larger samples of individuals with ID.
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5 THESIS CONCLUSIONS
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5.1 Thesis Conclusions
5.1.1 Summary

An Intellectual disability (ID) is a disability that influences intellectual
functioning and adaptive behavior limiting a person’s ability to perform everyday
activities (American Association on Intellectual and Developmental Disabilities, 2013).
Compared to the general population, individuals with 1D experience many complex
health problems including a greater risk for overweight/obesity (de Winter et al., 2012;
Foley et al., 2013; Stedman & Leland, 2010). The high prevalence of overweight/obesity
in persons with 1D further compromises their health because they are associated with
decreased quality of life, increased risk for depression and they can diminish social and
physical functioning (Rimmer et al., 2010). To obtain overweight/obesity proportions,
height and weight data are collected to calculate BMI values. The gold standard of
physical measurement is not often feasible due to time and money constraints, and
therefore large studies rely on self or proxy-reported height and weight (Connor Gorber
et al., 2007; Morrissey et al., 2006). In general, proxy-reporting for individuals with 1D
is much more common than self-reports, due to the belief that individuals with ID have
characteristics which decrease the validity of reports (Breau & Burkitt, 2009), such as the
level of ID (Perkins, 2007). Self-reported height and weight for BMI in the general
population has been found to underestimate the proportion of overweight/obesity
(Brunner Huber, 2007; Elgar & Stewart, 2008; John et al., 2005; Kuczmarski et al.,
2001), and the same has been found regarding proxy-reports (Brettschneider et al., 2012;
Huybrechts et al., 2006; Scholtens et al., 2007); yet, we do not know if this trend is
consistent in individuals with ID, particularly because they have not been included in

related validity research thus far.
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Engaging in activities such as reporting on health issues including height and
weight, provides a number of benefits including health awareness, self-expression, and
choice (Fujiura, 2012) and addresses the activity component of the WHO-ICF framework
(World Health Organization, 2001a). In an effort to encourage greater participation of
individuals with 1D in society it is critical that they be given the chance to be active
agents in their lives. This includes opportunities for the individual with ID and their
caregiver to participate in research and in clinical encounters in order that they may
benefit from findings and so that they (and their health professionals) can better
understand their health; this addresses the participation and environmental factors of the
WHO-ICF framework (World Health Organization, 2001a). Principles from the
Convention on the Rights of Persons with Disabilities state that people with disabilities
should have “full and effective participation and inclusion in society” and “equality of
opportunity”; in our opinion this should extend to the opportunity to actively participate
in and benefit from research (United Nations General Assembly, 2007). This thesis is
consistent with the principles of the WHO-ICF and the Convention for the Rights of
Persons with Disabilities by including people with ID in the research process starting
with informed consent, by seeking their responses to questionnaire items and including
their caregivers in the process. The primary objective of this research was to better
understand the accuracy of self and proxy-reported height and weight for the derivation
of BMI in persons with ID. The secondary objective was to understand how the validity
of self-reports may differ based on the level of ID and how the validity of proxy-reports
differ based on type of proxy relationship. The results from this study demonstrated that

individuals with ID were accurate at reporting their height and weight for calculated
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BMI. The differences in measured and reported data were not large, and were not found
to be statistically significant. One outlier report was found and, when removed, proved
differences in measured and reported data were even closer to zero, suggesting validity
between reports. We found high sensitivity for categorizing overweight/obese using self-
reported data. Persons with mild ID were more accurate at reporting height and weight
for BMI, when an outlier was removed; but, individuals with moderate ID were also very
accurate. This may have been influenced by their ability to consult with caregivers
before self-reporting. These findings demonstrated that individuals with 1D are able to
accurately report height and weight for BMI. The severity level of ID did not have a
large effect on results. We therefore consider self-reports from people with mild and
moderate ID useful when physical measurements are not feasible.

Proxies for individuals with 1D were also fairly accurate at reporting height and
weight for calculated BMI. The differences in measured and reported data were not large
and, in most part, not statistically significant. The analysis of BMI categorization by
proxy-reports found that a large proportion of individuals were classified in the correct
weight categories. However, the sensitivity of proxy-reporting overweight/obesity was
not as high as desired. In regards to type of caregiver reports, it was found that parents
reported height and weight more accurately, but the resulting sensitivity for reporting
overweight/obesity was not has high as caregiver reports. These results indicate that
when physical measurement is not feasible, proxy-reports may be a useful alternative, but
since the sensitivity of reporting overweight/obesity was not very high and the sample
size was small, proxy-reported height and weight for BMI in persons with ID cannot be

recommended with confidence.
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In order to facilitate a comprehensive understanding of the recommendations from
both manuscripts, we have created a diagram that describes our results using an algorithm
(see appendix 22).

5.1.2 Future research recommendations

The findings from the current study merit future research investigating the
validity of self and proxy-reported height and weight for BMI in individuals with ID.
Ideally, future studies should implement a cross-sectional study design; examine younger
age groups; include larger sample sizes; and obtain precise ID level of functioning and
diagnoses. Future studies should also implement the study outside of events held by
Special Olympics to ensure a representative sample of individuals with ID. Alternatively,
since Special Olympics is a useful group to access for the recruitment of participants, a
study is needed to confirm that Special Olympics participants are representative of the
broader population of people with ID.

Currently, some studies have collected height and weight data from individuals
with ID from physician records or from direct physical measurement, but it was
unfeasible for them to achieve large population level sample sizes (De et al., 2008;
Mikulovic et al., 2011; Stedman & Leland, 2010). The studies by Lloyd et al. (2012),
Foley et al. (2012) and Temple et al. (2014) obtained large sample sizes using measured
height and weight data from Special Olympics participants; the data are from athletes
who undergo health screenings, making measured height and weight data easily
attainable. Directly measured height and weight for BMI remains the gold standard and

where possible, should be implemented.

Kristin M. Dobranowski (2015)



137

We recommended that future studies examining the accuracy of proxy-reported
height and weight for BMI in individuals with ID collect more demographic information.
For example, it is important to determine if factors such as proxy socio-economic status,
personal weight categorization, and length of relationship with the individual with ID
influences the validity of their reports.

Lastly, we recommend that individuals with ID, like those in this study, should be
included in research more often in order to honor their self-expression and engage them
in society. It is common for individuals with ID to be excluded from research because it
is believed their intellectual disability will influence the validity of reports; however, the
current study has shown that reports by individuals with mild and moderate ID,
specifically on height and weight, can be quite accurate. We found speaking to
individuals with ID about their height and weight, as well as their proxies, sparked
interests in weight loss and other healthy living practices. Asking individuals with ID
and their proxies about height and weight brought more awareness to the risks of
overweight/obesity. Thus, asking individuals with 1D about their height and weight may
be prove to be a useful technique to address health issues and improve the health of
individuals with ID.

5.1.3 Conclusion

In conclusion, this study found overall that individuals with ID and their proxies
can report height and weight for BMI when the gold standard of physical measurement is
not feasible. This discovery allows researchers to collect overweight/obesity data in very
large samples of individuals with ID and use the data to accurately guide health programs

and interventions aimed at reducing overweight/obesity prevalence in persons with ID.
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In addition, this research supports the inclusion of individuals with ID in research. To
our knowledge, this is the first study to examine the validity of self and proxy-reported
height and weight for BMI in individuals with ID. Therefore, the findings from this
research fill a gap in the literature and make a contribution to the understanding of how
we can easily collect overweight/obesity data from individuals with ID. Ultimately, this
study recommends reports from individuals with 1D become a priority in future health

research, including studies on overweight/obesity.
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Appendix 1: Certificate of approval from the University of Ontario Institute of
Technology Research Ethics Board

UNIVERSITY
OF ONTARID Bt
INSTITUTE OF TECHNOLDGY

RESEARCH ETHICS BOARD
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To: Kriztin Dobranewsld (Student PI) and Eobert Balogh (Supervizor)
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Statement: Erthical Conduct for Research Inmvalving Humans (TCPS2) and the TAOIT Research Ethics Policy and
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Appendix 3: Special Olympics athlete recruitment script

UNIVERSITY
i OF ONTARIO B R T e b e

INSTITUTE OF TECHNOLOGY

RESEARCH ETHICS BOARD

SPECIAL OLYMPICS ONTARIO SPORTING EVENT: RECEUTIMENT SCRIPT

* Hello, my name is Kristin Dobranowski and 1 am doing my Masters in Health Sciences at
the University of Ontario Institute of Technology in Oshawa, Ontario.

» Special Olympics Ontario has allowed me to be here today.

# My job is to research what people with intellectual disabilities think their height and
weight is and see if it is the same as their height and weight when it iz measured. And
then I will compare their actual height and weight with their waist circumference.

* Do not worry if you do not know your exact height and weight, as many people do not
get their exact height and weight right when they are asked.

* [ would like to invite you to help me by being a part of my study.

* Ifvou do not want to participate, vou do not have to say ves, and vou can continue on in
vour sporting event today. If you choose to withdraw from participating in my study, you
will still receive a Subway gift card.

* Would vou like to learn more about this opportunity?
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Appendix 4: Special Olympics participant consent form

UNIVERSITY
' [}F DNTA RlD OFFICE OF EESEARCH SERVICES

NSTITUTE OF TECHNOLOGY

RESEARCH ETHICS BOARD

SPECTAL OLYMPICS ONTARIOQ ATHLETE CONSENT FORM (15 & NO
CAREGIVER)

Title of Research Study: Is MMeasuring Best? Evalnating Reported Body Mass Index in
Special Olympics Athletes

You are invited to participate in a research stndy. I will read thisv form carefully alond to
you. There may be some words that vou do mot understand or things that you want me to
explain more about. Flease ask me at any time and I will take the time to explain. If youn

have gquestions you can ask me, Dr. Robert Balogh, vour coach, your caregiver or anyone
elte you feel comfortable tallding to.

Purpose and Procedura:

My job is to research about beight and weight of individuals with intellectual disabilities,
and determine how close they are at reporting their height and weight compared to when it
is measyured. Do not worry if vou do not lonow your exact height and weight, as many
people do not get their exact height and weight right when they are ashed.

I will ask yon and your caregiver your age, gender, current iving situation, type of
intellectual disability, height and weight, and your type of relationship with your caregiver
{eg. Parent, Paid caregiver).

After these guestions, ancother mdividual will measure yvour beight, weight and waist
circumference. This will take approximately 15 minutes in total

Your reported height and weight will be compared with your actual height and weizght.

Measurements that will be talien are:
« Height (vou will stand with no shoes, and we will use a tall stick that you will stand
in front of so your height can be measored)
# Weight {vou will stand without thoes on a scale, so your weight can be recorded)
&  Waist circumference (yoor waist will be measured with a tape, your shirt may have
to be Lifted up a little bit xo the investigator can find vour hip bone and measure
your waist; this will take place behind a screen so it will be private)

Potensiol Bengffts:
There are some potential benefits of participating in this research.

After your height and weizht is measared, we will calculate vour body mass index. We will

then give you a paper with some examples and recommendations of different exercises and
foods to eat.
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The information found abowt how accorate vou are at reporting your height and weight
will help Special Olympics Ontario create mew programs you may want to be a part of in
the future.

Alvo, measuring yoor waist crcumference will also help researchers like me better
understand yoor health.

Potengal Risk or Discomyfores:

There is nothing dangerons or bad for you. We will a3k vou your height and weizght and
then another individual will measure vour height, weight and waist circumference. If youn
feel nncomfortable answering the guestions von do not have to answer or participate. To
measure vour waist circumference von may have to expose some of your skin around your
stomach, so we can find your hip bones and measure vour waist with a tape. The fraimer
will be available to help you, if you need assistance. If vou are embarrassed or fieel
uncomfortable and want fo stop that is okay. You do not have to participate if von do not
want to. If you decide to stop or not participate in thiy sindy, then nothing will change,
everything will stay the same a3 before. If you decide when yon go home that you do not
want to be a part of this study and vou do not want yvour information used in research you
can contact us and we will delete your information.

Srorage af Daca:

We will collect vour data and change vour name to a code, 30 we will not know what
information if yours. It will be saved on & computer with a password and only Dr. Balogh
and I will be able to see the data.

It will be stored for ten vears, as I will meed it to complete my project. When I no longer
need the data it will be destroved.

Confidenalin:
Eemember we will not tell anyone anything voun tell us here. Except if youn fell us that
someone is hurting you or you are going to seriously hurt yvourself or someone alye.

Compensation:
Once we ask vou for your height and weizht and measure vou, you will be given a Subway
gift card as a thanl: you for participating in my stody.

Righs to Withdraw:

Eemember, you do not have to answer any questions that yon do nof want to answer. You
can stop at any fime. If yon choose mot to be a part of this study at any time vow will still
receive a Subway gift card.
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Do vou understand what is going to happen in this study?

) Do vou consent to have vour height and weight measured?

2 Do vou consent to have vour waist circumference measured?

2 Do vou understand the benefits and risks of the stndv?

2 Do vou understand that this information will not be shared with anyone else?

) Do vou understand that being a part of this study is up to vou and you can stop at
any time?

2 Have vou asked any gquestions you may have and have they been answered?

i Do vou agres to freely provide verbal assent to participate in this study and that this
collected data may be wsed for research?

' Yes
2 No
Would you like a copy of thiv information form for your records?

2 Yes
2 No
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ATHLETE (13 + & NO CAREGIVER) VEEEBAL CONSENT FOE PARTICIFATION

Title of Research Study: Is Measuring Best? Evaluating Reported Body Mass Index in
Special Olympics Athletes

# This consent serves as documentation that the requoired elements of informed
copsent for the Special Olvmpics Ontario athlete have been presented orally by
using the above verbal script.

# Verbal consent for the Special Obympics Ontario athlete to participate in this study
has been obtained by the below investigator on the below date documenting their
willingness to continwe with the study and that the information may be nsed for
research purposes.

OR

Special Olympics Ontario athlete does not consent and does not want to take part in the

study. {initialed)

I confirm that the athlete has given verbal consent freely.

(Mame of athlete) (Date)

(Signature of Researcher)

Copy provided to the participant Aimitialed by researcher/assivtamt)
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ATHLETE {15+ & NO CAREGIVER) WRITTEN CONSENT FOR PARTICIFATION

Title of Research Study: Is Measuring Best? Evaluating Reported Body Mass Index in
Special Olympics Athletes

IUNDEESTAND THE FURPOSE AND THE TERMS OF THE FROJECT DESCEIEED
ABOVE AND AGEEE TO PARTICIFATE IN THIS RESEARCH 5TUDY:

Athiete Siznature Frint Wame Tiate

{Signaiure of Researcher)

Copy provided to the participant Jdimitialed by researcher/assistant)

Ln
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Appendix 5: Special Olympics participant assent form

UNIVERSITY
' UF DNTARID OFFICE OF RESEARCH SERVICES

NSTITUTE OF TECHNOLOGY

RESEARCH ETHICS BOARD

SPECTAL OLYMPIC ATHLETE ASSENT FORM E (ct

Tifle of Bevearch Study: Is hMeasuring Best? Evaluating Reported Body MhMass Index in
Special Olympics Athletes

You are invited to participate in a research study. I will read this form carefully aloud to
wou. There may be some words that vou do not understand or things that you want me to
explain more abowt. Flease ack me at any time and T will tale the time to explain. If yon
have questions you can ask me, Dr. Fobert Balogh, vour coach, your caregiver or anyone
else vou feel comfortable tallding to.

Purpose and Frocedure:

My job is to research about heipht and weight of individuals with intellectual disabilities,
and determine how close they are at reporting their heizht and weight compared to when it
is measyured. Do not worry if vou do not know your exact height and weight, as many
people do not zet their exact height and weight right when they are ashed.

I will ask yon and your caregiver your age, gender, current living situation, type of
infellectual disability, height and weight, and your type of relationship with your caregiver
{pz Parent, Paid caregiver).

After these questions, another individual will measure vour height, weight and waist
circumference. This will take approximately 15 minutes in total

Your reported height and weight will be compared with your actal height and weight.
Measurements that will be talen are:

Height (vou will stand with no shoes, and we will use a tall stick that you will stand in front
of so your height can be measured)

Weight {you will stand without shoes on a scale, so your weight can be recorded)

Waist circumference (yoor waist will be measured with 3 tape, voor shirt may have to be
lifted up a liftle bit 0 the investizator can find your hip bone and measure vour waist; this
will take place behind a screen so it will be private)

Potentinl Benegfies:
There are some potential benefits of participating in this research.
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After your height and weight is measured, we will calculate your body mass index. We will
then give you a paper with some examples and recommend ations of different exercives and
foods to eat.

The information found about how accorate you are at reporting your height and weight
will help Special Olympics Ontario create new programs you may want to be a part of in
the future.

Alvo, measuring your waist cdrcumference will also help researchers like me better
understand your health.

Potentinl Risk or Discoryforts:

There is nothing dangerous or bad for you. We will a3k vou your height and weight and
then another imdividual will measure yvour height, weight, and waist cdrcumference. If vou
feel uncomfortable answering the guestions you do not have to anywer or participate. To
measure your waist circumference yon may have to expose some of your skin around your
stomach, so we can find your hip bones and measure your waist with a tape. The frainer
will be available to help you, if you need assistance.

If vou are embarrassed or feel uncomfortable and want to stop that is okay. You do not
have to participate if you do not want to. If vou decide to stop or not participate in this
study, then nothing will change, everything will stay the same a3 before. If you decide when
you go home that you do not want to be a part of this study and you do not want your
information uwsed in research you can contact us and we will delete your information.

Srorage af Data:

‘We will collect vour data and change your name to a code, so we will not know what
information ix yours. It will be saved on a computer with a password and only Dr. Balogh
and myself will be able to see the data.

It will be stored for ten years, as I will need it to complete my project. When I no longer
need the data it will be destroved.

Confidentalin::
Eemember we will not tell anyone anything von tell s here. Except if you tell us that
someone is burting you or you are going to seriously hurt yourself or someone else.

Compensation:
Once we a3k you for your height and weizht and measure yvoun, you will be given a Subway
gift card as a thank you for participating in my study.
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Righst to Withdraw:

Eemember, you do not have to answer any questions that you do not want to answer. You
can stop at any time. If you choose not to be a part of this study at any time you will sell
receive a Subway gift card.

Do vou understand what is going to happen in this study?

' Do you assent to have vour beight and weight measured?

' Do vou assent to have vour waist circumference measured?

2 Do vou understand the benefits and risks of the sfudy?
' Do vou understand that this information will not be shared with anyoue else?

' Do vou understand that being a part of this study is up to vou and you can stop at
any time?

iZ) Have you asked any questions you may have and have they been answered?

' Dio vou agree to freely provide verbal assent to participate in this study and that this
collected data may be wyed for research?

2 Yes
2 Ko
Would you lile a copy of this information form for your records?
D Yes
i No
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VEREAL ASSENT FOR PARTICTPATION

Title of Research Study: Is Measuring Best? Evaluating Feported Body Mhass Index in
Special Olympics Athletes

# This consent serves as documentation that the required elements of informed assent
for the Special Olympics Ontario athlete have been presented orally by using the
above verbal script.

#»  Verbal assent from the Special Olympics Ontario athlete hax been obtained by the
below investizator on the below date documenting the Special Olympics Ontario
athletes willingness to continue with the study and that the information may be used
for research purposes.

OR

Athlete does not assent and does mot want to tale part in the study. finitialed)

I confirm that the Special Olympics Ontario athlete has given verbal assent freely.

(IName of athlete) (Date)

(Signature of Researcher)

Copy provided to the participant JAimitialed by researcher/assistant)
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Appendix 6: Special Olympics athlete’s caregiver verbal or written consent

UNIVERSITY
I OF ONTARIO R e L e

INSTITUTE OF TECHNOLOGY

RESEARCH ETHICS BOARD

CAREGIVER CONSENT FOEM

Title of Besearch Study: Iz Msaasuring Best? Evaluating FKeported Body Mazz Index in Special
Olympics Athletes

You and vour Special Obrmpics Ontario athlete are invited to participate in a research study
entitled Height and Weight of individuals with Intellectual Diizabilities. This stady (8 REB 13-099)
has been reviewad by the University of Ontario Institute of Technology Research Ethics Board
and was originally approved on March 19*, 2014, I will read this form carefully, and feel free to
ask any guestions you might have of the Researcher or the Ethics and Compliance Officer. If you
have any guestions about your rizhts as a participant in this stody, please contact the Ethics and
Compliance Officer at 905 721 8665 ext. 3693 or compliance.noit.ca.

Researcher(s):
Principal Investigator, Faculty Supervisor, Students ete(s):
Principal Investigator: Kristin Dobranowski
Faculty Supervisor: Dr. Robert Balogh
Departmental and institutional affiliation(s): University of Ontario Institute of Technology
Contact number(s)/email: Dr. Robert Balogh-905-T21-8668 ext, 2602
External Funder/Sponsor: Special Olympics Ontario

Purpose and Procedure:

The purpoze of thiz stody 1= to determme how accurate a caregiver and’or Special Obvmpees Onfano
athlste iz at reporting their height and weizht compared to their measured height and weight To
participate, I will explain this research and at the and [ will ask if you consent for vour athlete to
participate in the study.

I will azk you, the caregiver, and vour athlete, the athlete’s zpa zendsr, current living situation, tvpe of
intellectnzl dizabulity, height and weight, and vour type of relationzhip with the athlete (2g. Parent, Paid

caragrver).

After these questions, another mdrvidual will measurs their height, weight and waist circumference.
Thiz will take approxmately 15 mumutes 1n total.

The raportad height and waight will be comparad with the zctual height and weight.

heasurements that will be taken ara:
*  Haight (athletes will stand with no shees, and wa will vse 2 stadiometer to measore height)
#  Waight (athlates will stand without shoez on a scala, so thair werght can be racordad)

*  Waist cireumference {athletes waist will ba measurad with a tape, thewr shirt may have to be
lifted up =o the nvestizator can find ther hip bone and meazure their waist; thiz will take place
behind a screen zo it will be privats)
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Porenrial Bengfirs:
There are soms potential benafits of participating 1 this research.

Aftar the height and weight 15 measured by the tramed individuals, the bodv mass index of vour athlata
will be calculated, determming their BMMI categorization. Following this, the athlete: will be given a
paper with some examples and recommendations of diffarent exercizes and foods to eat.

The mformation found about the accuracy of reported height and weight for mdividuals with an
mtallectual disabality will benefit programs and policy davelopment made by Special Olbympics Ontario.

Also, measurmg waist cireumferance will help reszearchers like me better understand your athlate’s
haalth.

Porennial Risk or Discomforts:

There are vary few risks to thiz rezearch. The Special Olympics Ontario athlete may not utnderstand all
of the guestions we ask, if they appear uncomfortable or ask to stop, we will stop right away. You or the
athlate may not feel comfortable or embarraszad to shara the weight and height of the Special Olvmpic
athlate, or may be embarrassed if the reported height and weight values are differant from the meazured
height and weight. It 15 mportant to remember that many people are often 1maccurate when asked to
provide thair corrent height and weight To measure waist circumference the athlste may have to expozs
some of their skin zround their stomach, so we can find the top of their hip bones. The top of the hip
bona iz the puideline for whare the tape should be placed to mezsore waist smize. The tramer will ke
available to help the athlete find the top of thewr hip bone, if the athlete needs assistance. If you or the
athlate feel: embarrazsed or uncomfortable vou and the athlete mav refuze to participate or wathdrawr
from the =study at any time, even after vou have provided conzant. You can withdraw up to two months
after the study, at that time all information eollacted will be immediately destroved. After two maonths,
the mformmation will have baen anabyzed for rezearch purposes and will not be abla to ba dalated.

Storage of Data:

Each persons collectad data will bacome aszociated with 2 coda. If you decide to withdraw, we will ke
able to determine what your code iz and dslets your cellected data. The data will be saved on a
pazsword protactsd by computer and omly myzalf and Dr. FEobert Balogh will have access to the
mformation. It will be stored for ten years, as I will nead it to complate my research project and it may
be usad for sacondary purposes, such as 1f I dacide to writs another paper. Whan the datz 1z no longer
raguirad 1t will ba appropriately destroved.

Confidentialig:

Any information that 15 collected will be kept confidential to the full extent of the law, n a zecurs
location, for 10 vears. Your name will be removed from any data collected from you Instead, a3 nomber
will be azzigned and only [ and Dr. Eobert Balogh will have access to the list of names of participants.
The information vou share will be combined with other participants’ information, and vou or the
Special Olympics Ontarie athlete will never be identified in any way 1fwhean the results of this study
are published.
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Compensaton:
Once the data has been collacted zach Special Olympics Ontano athlsts wall be given a Subway zift card
az a thank vou for participating 1n my study.

Righr ro Withdraw:

Your participation 1= voluntary, and vou can answer only those questions that vou are comfortable with.
The mformation that 1= shared will be held mn strict confidence and discussed only with the ressarch
team. Az stated, you may withdraw at any time without any consequences. If vou withdraw within two
months after this study, any data you have provided will be removed from the data and you need not
offer any reason for makimgz this request. After two months, the data will have baan analyzed for
publizshinz. It 1s very difficult to withdraw results once they have been analvzed for publizshing.

You will be grven mformation that 1= relevant to your decizion to continue or withdraw from
participation.  If at any pomt during and after the studv vou and vour athlete would like to withdrawr
from the study, the athlste will still receive a Subway gift card.

Participant Concerns and Reporting:

This research project haz been approved by the University of Ontario Institate of Technolozy
Research Ethics Board on (inszert date). If yon have any guestions concerning the research study,
or experience any discomfort related to the study please contact the researcher(s) at 205-721-5668
ext, 2602, Any questions regarding your rights as a participant, complaints or adverse events may
be addressed to Research Ethics Board through the Compliance Office (905 721 5668 ext 3693),

Debrigfing and Dissemination of Resulis:

After the data has been collectad, we will caleulate the Body Masz Index of the Special Olympics
Omntano athletes and share it with vou and the athlete, and then we will give the athlete a paper with
recommendations for exercizes and nutritious food.
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' Do vou understand the purpose and procedures of this study?

2 Do vou consent to have your athlete’s heizht and weight measnred?

0 Do vou consent to have your athlete’s waist circumference measured?

2 Do vou understand the benefits and risks of the stndy?
2 Do vou understand how the data will be stored and that it will be confidential?

2 Do vou understand that participation is voluntary and you can withdraw from this
study at any time, up to two months after this date?

) Have vou asked any guestions you may have and have they been answered?

) Do vou agree to freely provide verbal consent for the Special Olympics Ontario
athlete to participate in this study and that this collected data may be used for
research?

O Yes
O No
O If necessary: Do vou agree to freely provide written consent for the Special

Olympics Ontario athlete to participate in this study and that this collected data
may be wsed for research?

O Yes
O No

Would you like a copy of this information form for your records?

O Yex
0 No
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CAREGIVER VEREAL CONSENT FOR PARTICIFATION

Title of Research Study: Is Measuring Best? Evaluating Reported Body Aass Index in
Special Olympics Athletes

# This consent serves a3 documentation that the required elements of informed
consent for the Special Olympics Ontario athlete by their caregiver have been
presented orally by using the above verbal script.

#* Verbal consent for the Special Olympics Ontario athlete by their caregiver to
participate in this study has been obtained by the below investizator on the below
date documenting their willingmess to continue with the stndy and that the
information may be used for research purposes.

OR

Caregiver does not consent and does not want athlete to take part in the

study. {initialed)

I confirm that the caregiver has given verbal consent freely.

(Mame of athlete) (Name of caregiver) (Date)

(Signature of BEesearcher)

Copy provided to the participant Jimitialed by researcher/assistamt)
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CAFECIVEE WEITTEN CONSENT FOR PARTICIFATION

Title of Research Study: Is Measuring Best? Evaluating Reported Body Mass Index in
Special Olvmpics Athletes

I UNDEESTAND THE PTRFOSE AND THE TERMS OF THE FROJECT DESCRIEED
ABOVE AND AGREE TO HAVE MY SFECTAL OLYMPICS ONTARIO ATHLETE
PARTICTPATE IN THIS RESEARCH STUDY:

Athlete Name

Caregiver Signature Print Name Date

(Signature of Researcher)

Copy provided to the participant Jinitialed by researcher/assistamt)
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Appendix 7: Special Olympics athlete information form (take-home)

UNIVERSITY
I OF ONTARIO e e Lo

INSTITUTE OF TECHNOLOGY

RESEARCH ETHICS BOARD

SPECTAL OLYMPICS ATHLETE INFORMATION FORM

Title of Research Study: [z Measuring Best? Evaluating Eeported Body Mass Index in Special
Olympics Athletes

You have been invited to participate in a research ztndy about the height and weight of
individuals with intellectual disabiliies, Thiz stody (# KEE 13-099) has been reviewed by
the University of Ontario Institate of Technology Research Ethics Board and was originally
approved on March 19th, 2014, Feel free to azk any guestions you might have of the
Researcher or the Ethics and Compliance Officer. If you have any guestions about vour
rights as a participant in thiz study, please contact the Ethics and Compliance Officer at
005 711 B668 ext. 3693 or compliance.noit.ca.

Researcher(s):
Principal Investigator, Faculty Supervizor, Students ete(s):
Principal Investizgator: Kristin Dobranowski
Faculty Supervisor: Dr. Robert Balogh
Departmental and institational affiliation(s): University of Ontario Institute of Technology
Contact number(z)/'email: Dr. Robert Balogh-905-T21-8668 ext. 2602
External Funder/Sponsor: Special Olympics Ontario

Purpose and Procedure:

Wiy job 15 fo research about height and weight of mndividuals with mtellectual dizabilities, and
detarmine how cloza they are at reporting thewr height and weight compared to when it 1s
mezazured. Do not worry if yvou do nmet know vour exact height and waight, az many peopla do
not got thewr exact heizht and weizht right when thev are asked.

I will azk vou and your caregrver vour age, gender, current lving situation, tvpe of mtallsctual
dizability, haizht and weight, and your type of relationzhip with your caregiver (eg. Parent, Paid
caregrvar).

Aftar these questions, another mdrndual will measure vour height, weight and wanst
circumfarence. Thiz will take approximately 15 minutes in total.

Your reported height and weight will be compared with vour actual haizht and veaight.

MMeazurements that will be taken ara:
¢  Haight (vou will stand with no shoss, and we will uze a tall stick that vou will stand m
fromt of so vour height can be measurad)
*  Weight (you will stand without shoes on a scale, so your weight can be recorded)
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*  Waist circumference (your waist will be measured with a tape, your shirt may have
to be lifted up a little bit so the investizator can find your hip bone and measure
your waist; this will take place behind a screen so it will be private)

Pptential Benegfits:

There are some potential benefits of participating in this research.

After your height and weight is measured, we will calculate your body mass index. We will
then give you a paper with some examples and recommendations of different exercives and
foods to eat.

The information found about how accarate vou are at reporting your height and weight
will help Special Olympics Ontario create new programs you may want to be a part of in
the future. Also, measuring your waist circumference will also help researchers like me
better understand your health.

Pptential Rivk or Discomyforis:

There is nothing dangerous or bad for you. We will ask vou your height and weight and
then another individual will measure your height, weight and waist circumference. If yon
feel uncomfortable answering the questions vou do not have to answer or participate. To
measure your waist circumference you may have to expose some of your skin around your
stomach, so we can find your hip bones and measure your waist with a tape. The frainer
will be available to help you, if you need assistance. If you are embarrassed or feel
uncomfortable and want to stop that is okay. You do not have to participate if you do not
want to. If you decide to stop or not participate in this study, then nothing will change,
everything will stay the same a3 before. If you decide when you go home that you do not
want to be a part of this study and yvou do not want your information used in research you
can contact us and we will delete your information.

Srorage af Data:

‘We will collect vour data and change your name to a code, s0 we will not know what
information if yours. It will be saved on a computer with a password and only Dr. Balogh
and I will be able to see the data.

It will be stored for ten years, as I will need it to complete my project. When I no longer
need the data it will be destroved.

Confidentalin::
Eemember we will not tell anyone anything voun tell s here. Except if you tell us that
someone is burting you or you are going to seriously hurt yourself or someone else.

Compensation:
Omnce we a3k you for your height and weizht and measured you, vou will be given a Subway
gift card as a thank you for participating in my study.

Right to Withdraw:

Eemember, you do not have to answer any questions that yon do not want to answer. You
cam stop at any time. If you choose not to be a part of this study at any time you will sall
receive a Subway gift card.
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Appendix 8: Special Olympics caregiver information form (take-home)

UNIVERSITY
[ WXV (VI OFFicE OF RESEARCH SERVICES

NSTITUTE OF TECHNOLOGY

RESEARCH ETHICS BOARD

CAREGIVER INFOEMATION FOEM

Title of Research Study: [z hMeasuring Best? Evaluating Eeported Body Mass Index in Special
Olympics Athletes

You and your Special Olvmpics Ontario athlete have been invited to participate in a
research sindy about the height and weight of individuals with mtellecinal disabilities. This
study (#REB 13-099) has been reviewed by the University of Omntaric Institute of
Technology Research Ethics Board and was originally approved on March 192, 2014, Feel
free to ask any guestions you might have of the Researcher or the Ethics and Compliance
Officer, If you have any guestions about your rights as a participant in this study, please
contact the Ethics and Compliance Officer at 905 721 8668 ext. 3693 or compliance.uoit.ca.

Researcher(s):
Principal Investigator, Faculty Supervizor, Students ete(s):
Principal Investizgator: Kristin Dobranowski
Faculty Supervisor: Dr. Robert Balogh
Departmental and institational affiliation(s): University of Ontario Institute of Technology
Contact number(z)/'email: Dr. Robert Balogh-905-T21-8668 ext. 2602
External Funder/Sponsor: Special Olympics Ontario

Purpose and Procedure:

The purpose of thiz study iz to determine how accurate a carsgiver and'or Specizl Olvmpics
Omtanio athlete 1= at reporting their height and weight compared to their measured haight and
weight. To participate, I will explain thiz rezearch and at the end [ will azk if you consent for
your athlete to participate m the stady.

I will azk wou, the caragiver, and vour athlete, the athlete’z age, gender, current living situation,
type of mtellectnal dizability, haizght and weight, and your fype of relationship with tha athlete
{ag. Parant, Paid caregiver).

Aftar these questions, another mdrndual will measure thesr height, weight and wanst
circumfarence. Thiz will take approximately 15 munutes in total.

The raportad heizht and weaizht will be comparad with the aetnal height znd weight.

Weazurements that will be taken ara:
¢  Haight (athletes will stand vith no shoss, and we will wse 2 stadiometer to measura
height)
¢ Waight (athletes will stand without shosz on a scals, so their weight can be racordad)
*  Waist circumference (athletes waist will be measurad with a tape, therr shirt may have to
be lifted up so the myvestizator can find their hip bone and measurs their waist; this will
take place bahind a screen so it will ke privata)
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Porennal Bensfirs:
There are some potential benefitz of participating in this research.

Aftar the height and weight 15 measurad by the trammed individuals, the body mass mmdex of your
athlata wall be calenlated, determining their BAMI categorization. Followmg this, the athlatas waill
be given a paper with soms examples and reacommendations of differant exercizez and foods to
eat,

The information found about the accuracy of reported height and weight for individuals with an
intallactual diszbility will benafit programs and pelicy development made by Special Olympics
Omtano.

Also, measuring wainst circumferenca will help researchers like me better undarstand vour
athlata’s health.

Porennal Risk or Discomforts:

There are very few rizks to this research. The Special Olvmupics Ontanio athlete may not
undarstand all of the questions we azk, if they appear uncomfortable or ask to stop, we will stop
right away. You or the athletes mayv not fesl comfortable or embarrazsed to share the weight and
height of the Special Olympic athlete, or may be embarrassed if the reportad height and weight
values zre differant from the measured haizht and weight. [# 1= important to remember that many
people are often maccurate when azkad to provide their current height and weight To measure
walst cireumfarence the athlete may have to axpozz some of therr skin around their stomach, =0
we can find tha top of their hip bonss. The top of the hip bone 15 the puidsline for where the tape
should be placed to maasure waist siza. The trainer will be availzble to halp the athlete find the
top of their hip bona, if tha athlets naads azsistance. If vou or the athleta feels embarrazzad or
uncomfortable you and the athlete may refuse to participate or withdraw from the study at any
time, even after you have provided consent. You can withdraw up fo twe months after the study,
at that tome all information collected will be mmmediately destroved. After two months, the
information will hawve been analyzed for research purposes and will not ba able to be deleted.

Storege of Data:

Each persons collected datz wall become associated wath a code. If vou decide to withdraw, we
will be zble to determine what your cods 1z and delete your collected data. The data will be
saved on 2 password protected by computer and only moyvself and Dr. Robert Balogh will have
aceass to the mformation. It will be stored for tem vears, az [ will need 1t to complete my
razsarch project and it mav be used for secondary purpozes, zuch as if [ decide to write another
paper. When the data 1= no longer required 1t will be appropriately destroyved.

Confidentaliy:

Any mformation that 15 collected will be kapt confidential to the full axtent of tha law, m =
secure location, for 10 years. Your name will be removed from anyv data collected from you
Instead, = number will be zsz1gned and enly I and Dr. Bobert Balogh will have acesss to the hist
of names of participants. The mformation vou share will be combined with other participants’
mformation, and yvou or the Special Olympics Ontario athlete will never be identified m any
way if'when the resulis of thiz study are published.

Kristin M. Dobranowski (2015)

176



Compensamon:
Omnee the datz has been collactad aach Special Olympics Ontario athlete will be given a Subway
gift card as a thank vou for participating m my study.

Right to Withdraw:

Your participation 1= vohmtary, and vou can answer omlv those guestions that vou are
comfortzble with. The information that is shared will be held in striet confidence and discunszad
only with the rezaarch team Az stated, vou may withdrawr at any fime without any conzaguances.
If vou withdraw withm two months after this study, any data you kave provided will be removed
from the data and vou nead not offer any reason for makmmg this request  Aftar two months, the
dafa will have basn analyzed for publizhing. It 1= very difficult to withdraw resultz once they
have been analyzed for publishing. You will be ziven mformation that iz relevant to your
decizion to conttmue or withdraw from participation. I 2t any point during and after the study
vou and your athlete would like to withdraw from the study, the athlete will =till receive a
Subway zift card.

Participant Concerns and Reporting:

This research project has been approved by the University of Ontario Institute of
Technology Research Ethics Board on (insert date), If you have any guestions concerning
the research study, or experience any discomfort related to the study please contact the
researcher{s) at 205-7I1-3668 ext. 160I1. Anv guestions regarding your rights as a
participant, complaints or adverse events may he addressed to Research Fthics Board
through the Compliance Office (902 711 8668 ext. 3693).

Debrisfing and Dissemination of Resulie:

After the data has been collected, we will calculate the Body DMasz Index of the Special
Olvmpics Ontano athletes and share it with vou and the athlete, and then we will zive the athlete
a paper with recommendations for exercises and mutritions food.
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Appendix 9: Event Questionnaire

. UNIVERSITY RESEARCH ETHICS BOARD
(U (OB OFFICE OF RESEARCH SERVICES

MNSTITUTE OF TECHNOLO(GY
O Male D.OE: OF ge: Years Nm-mtaf:
0 Female 0 Do not lnow O Ve

2 No

What iz the canse of the intellectnal dnability: What is your [vieg situafion:
0 Down Syndrome At family home with parents
O Awtism Spectrum Disorder {ASD) ) At family hope with grandparents
0 Prader Willi Sypdome. At family home with other:
0 Fragile X & Ingsroup home
2 FEU 2 In foster home
20 Cerebral Palsy ¢ Independent living
O Fetal Alcohol Spectrum Disarder O Alome
O Psvchintric Disorder O With reommste(s)

O Spedfy: O Other:

O Cdher:
0 Unlmown

Address:
0 Do oot lmow

Any Imjuries o copditions fhat may affect (es0ng resulis.

Ts caresiver present:
0 Yes
O Mo

Tvpe of relationship of caresiver with athlete:
2 Parest

Grandparent

Paid caregiver

Volunteer caregiver

Sibling

o0 o000

[ What ix the Tevel of mnfellecfual disaBiliy:

independently with support)

(O MM (Ex. Difficalties learning how to resd and write; personal care independent (hedp sometimes peeded); adult can lve

2 Moderate (Ex Learning to read occars slowly and limited compared to peers; some persemal care independent with
extended teaching and reminders; ongoing support needed in daily life {daily schedules))
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{2 Severs (Ex. Litile understanding of written lamgmaze; spolen lanpoage is Bmited; requires support for all daily life
activities)
{2t Profound (Fx Litfle understanding of speech; expresses wishes through non-verbal communication; dependent an others)
2 Dox't kmow
{21 Not applicable (prefers not to anywer)
HEIGHT AND WEIGHT
Eeported: Athlete
Height and | Height (cm) Weight (ke)
Weight
(inches) (b5
2 Don’t koow

Did athlete provide biolozically implausible option?
2 Ko
2 Yes:

Ask question again (do you know your height in cm or feet and inches (like 5 ff and 5 inches,
and 150 Ibs). Was answer plansible?

0 No- nothing recorded
O Yes (recorded above)

Notes:
Caregiver
Heizht {cm) Weight (kg
— (inches) (M)
0 Don’t klnow
Notes:
Consensus (if needed):
Height: {cm) Weight {kg)
— (inches) ()
Notes:
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Measured: Athlete:
Height, Weizht Height [iC= 1] Weight [15:4]
And Waist
Circomference (inches) (Ths)
Waist circumference: {cm)
Notes:

Kristin M. Dobranowski (2015)



Appendix 10: Special Olympics verbal thank-you script

UNIVERSITY
) ISV LON o5 FicE OF RESEARCH SERVICES

INSTITUTE OF TECHNOLONGY

RESEARCH ETHICS BOARD

VERBAL THANK YOU SCRIPT

Thank you all for participating in my study. I am thankful to have met all of you and for
all of your co-operation, it is greatly appreciated, everyone did great!

I hope that everyone had a good day today and I wish you all the best in your upcoming
sporting events.

(Ctrl) =
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Appendix 11. Bland and Altman plots of measured versus self-reported height, for a)

females and b) males

a)

b)

Difference between measured height and self-reported height
{cm)

Difference between measured height and self-reparted height
{cm)

Female
150,00
100.00
50.00 Mean difference + 2 SD
o Mean difference
Q e
00 0o B0 B U T
50,001 Mean difference - 2 SD
-100.00]
-150.00]
T T T T T T T
120,00 140.00 160.00 180.00 200.00 220,00 240.00
Mean of measured height and self-reported height (cm)
Male
150.00
100,00
Mean difference + 2 SD
5000
o Mean difference
© 0
00 =8 o oo
LT
-50.00
Mean difference - 2 5D
-100.00]
o
-150.00]
U L I I I I I
120,00 140.00 160.00 180.00 200.00 22000 240.00

Mean of measured height and self-reported height (cm)
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Appendix 12. Bland and Altman plots of measured versus self-reported weight for a)

females and b) males

a)

b)
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Appendix 13. Bland and Altman plots of measured versus self-reported height and weight
for BMI calculation, for a) females and b) males

a)

b)

between measured BMI and self-reported BMI

Difference between measured BMI and self-reported EMI
(ka/m2)

(ka/m2)
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75001
Mean difference + 2 SD
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o Mean difference
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o
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Mean difference
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o
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Appendix 14: Categorization of adults with ID without an outlier, in different BMI
categories according to the World Health Organization (WHO) cutoffs, and differences
between measured and self-reported proportion in each category

Measured Self-reported Difference? pP
% (n) % (n) % 95% ClI
Females (n=16)
Underweight 125 2 12.5 2 0 1.00
Normal weight 18.8 3 12.5 2 6.3 -5.61 -18.1 1.00
Overweight/Obese  68.7 11 75.0 12 -6.3 -18.1-5.61 1.00
Total (n=39)
Underweight 5.1 2 7.7 3 -2.6 -7.52-2.39 1.00
Normal weight 25.6 10 20.5 8 5.1 -4.79-15.1 0.63

Overweight/Obese  69.2 27 71.8 28 -2.6 -13.8 - 8.65 1.00

aDifference in proportion of underweight, normal weight, overweight/obesity were obtained using the
Agresti method for comparing dependent proportions
®According to McNemar’s test
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Appendix 15: The number and proportion of adults with ID without an outlier, classified
in different BMI categories based on self-reported and measured height and weight in

females and the total sample

BMI-category based on Measured BMI Total
Underweight  Normal weight Overweight/obese n (%)
n (%) n (%) n (%)
Females (n=16)
= = Underweight 2 125 0 0.0 0 0.0 2 12,5
‘g§ % Normal 0 0.0 2 125 0 0.0 2 125
£eo weight -
© 5 &£ Overweight/ 0 0.0 1 6.3 11 69.0 12 75.3
S & 8| obese
0 S 2 Total 2 125 3 188 11 69.0 16 100
Total (n=39)
= = Underweight 2 5.1 0 0.0 1 2.6 3 7.7
g§ % Normal 0 0.0 7 17.9 1 2.6 8 20.5
Sco weight
¢ o £ Overweight/ 0 00 3 7.7 25 64.1 28 718
S & 3 _obese
mo 2 Total 2 51 10 25.6 27 69.3 39 100

Values in highlighted boxes represent accurate classification by self-report
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Appendix 16: Diagnostic performance of self-reported height and weight without

outliers for determining overweight/obesity in females and the total sample

187

Sensitivity Specificity PPV NPV® Kappa
statistic
% 95% ClI % 95% ClI % 95% ClI % 95% ClI %

Females (n=16)
BMI Category
Overweight/ ~ 1000  67.8-29.9 80.0  29.9-989 917  59.8-99.6 100.0 39.6 - 100.0 0.846
Obese
Total (n=39)
BMI Category
Overweight/ ~ 926  742-987 750  428-933 893  70.6-97.2 81.8 47.8-96.8 0.692
Obese

2Positive Predictive Value, ® Negative Predictive Value
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Appendix 17: Categorization of adults with mild ID, without an outlier, in different BMI
categories according to the World Health Organization (WHO) cutoffs, and differences
between measured and self-reported proportion in each category

Measured Self-reported Difference? pP
% (n) %  (n) % 95% ClI
Mild ID (n=34)
Underweight 5.9 2 8.8 3 -2.9 -8.62-2.74 1.00
Normal weight 26.5 9 20.6 7 5.9 -5.48 -1.72 0.63

Overweight/Obese  67.7 23 70.6 24 -2.9 -15.8-9.91 1.00

aDifference in proportion of underweight, normal weight, overweight/obesity were obtained using the
Agresti method for comparing dependent proportions
bAccording to McNemar’s test
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Appendix 18: Diagnostic performance of self-reported height and weight without
outliers for determining overweight/obesity in adults with mild 1D

Sensitivity Specificity PPV2 NPV? Kappa
statistic
% 95% ClI % 95% ClI % 95% ClI % 95% ClI %
Mild ID (n=34)
BMI Category
Overweight/ ~ 913 70.5-985 727 39.3-927 87.5 66.5 - 96.7 800  44.2-965 0.656
Obesity

2Positive Predictive Value, ® Negative Predictive Value
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Appendix 19: Bland and Altman plots of measured versus proxy-reported height for a)

females and b) males

a)

b)

Difference between measured height and proxy-reported height
{cm)

Difference between measured height and proxy-reported height
{cm)

Female
150,00
100.00
5000 Mean difference + 2 SD
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Appendix 20: Bland and Altman plots of measured versus proxy-reported weight for a)

females and b) males
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Appendix 21: Bland and Altman plots of measured versus proxy-reported height and

weight for BMI calculation, for a) females and b) males

a)

b)

Difference between meas(ukrejd Br)\AI and proxy-reported BMI
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Appendix 22: Manuscript 1 and 2 recommendations summarized in flow-chart

style

reported height and
_ weight orBM by

Caregiver (paid or
friend) resul ts were
inconclusive due fo a

Remlts suzgest self-
reported height and weight
fior BMI by individuals
with mild ID can be used.

small sample size. More
research is necessary.

Remlis suggest parent-
reported height and weight for
individuals with ID, can be
uzed if direct measrement iz
research iz needed.

Rezulis suzgest we canuse
self reported height and
weight from individuals with
moderate ID fo calculate
EM. However, consuliation

with caregiver is suggesied.

No resuli= for
individuals wath
severe/profound ID have
been found. More
research iz needed.
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