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Abstract

Background. Adults with intellectual disabilities face numerous health
inequalities. Lifestyles, such as high sedentary behaviours and low physical
activity levels may contribute to the inequalities. Hence, reducing sedentary
behaviour and increasing physical activity could have a role. The research on
these behaviours in adults with intellectual disabilities that is conducted in
Western countries is limited and requires further research. However, no studies
were identified that investigated sedentary behaviours and physical activity in
Thai adults with intellectual disabilities. Therefore, this thesis is aimed to add to
the knowledge-base on sedentary behaviour and physical activity of adults with

intellectual disabilities in UK and Thailand.

Study 1. A secondary analysis of data from The UK Household Longitudinal Study
was conducted to explore Individual, interpersonal, and environmental
correlates of sedentary behaviours (TV hours) in adults with intellectual
disabilities. Analysis showed that adults with intellectual disabilities living in
good and poor neighbourhoods had different correlates. In good neighbourhoods,
having children and being employed had significant effects to lower the odds of
high TV time. In poor neighbourhoods, it was better quality leisure services that

lower odds of high TV time.

Study 2. The aim of this study was to evaluate the feasibility of using
accelerometers in measuring sedentary behaviours in Thai adults with
intellectual disabilities. The protocol was tested on 10 Thai adults with
intellectual disabilities. Most of the participants (90%) were able to adhere to
the protocol. It is feasible to apply accelerometer as method of measurement to

Thai adults with intellectual disabilities.

Study 3. This study was to evaluate levels and patterns of sedentary behaviours
in Thai adults with intellectual disabilities (N = 38). The average daily sedentary
time was 403 min/day. The sedentary time was accumulated in bouts lasting less
than 10 minutes. Women were more sedentary than men. Evening was the most
sedentary time. Gender, level of intellectual disabilities, BMI, and BMI Asian cut

points were predictors of sedentary behaviour.



Study 4. This study was to examine levels and patterns of physical activity in
Thai adults with intellectual disabilities (N = 38). Thai adults with intellectual
disabilities had an average of 119 minutes per week of MVPA, 229 minutes per
day of LPA and 4,899 steps per day. Thirty-two percent of participants met the
goal of 150 minutes of MVPA per week. The most active and least active time
were early morning and late evening, respectively. MVPA levels were
significantly higher during weekdays compared to weekend days. Women were
less active than men. Age, level of intellectual disabilities, and BMI Asian cut

points were predictors of physical activity.

Conclusion. Thai adults with intellectual disabilities had high levels of sedentary
behaviours and low levels of physical activity. Thai women with intellectual
disabilities were more sedentary and less active than men. There was evidence
of importance of environmental factors on sedentary behaviour proxy (TV time),
however more research is required. Exploration into in sedentary behaviours and
physical activity provides an understanding of the lifestyles of adults with
intellectual disabilities and opens opportunities to reduce health inequalities in

the future.
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Chapter 1 Thesis introduction

1.1 Overview of this chapter

This chapter introduces the topic of intellectual disabilities, the health
inequalities experienced by adults with intellectual disabilities in western and
Asian ethnicity, and the important roles of sedentary behaviours and physical
activity in adults with intellectual disabilities. This chapter introduces the

extant literature to form a rationale for this thesis.

1.2 Intellectual disabilities

The American Association on Intellectual and Developmental Disabilities (AAIDD)
defined intellectual disabilities as a condition characterized by significant
limitations in both intellectual functioning and adaptive behaviour that
originates during the developmental period (Schalock et al., 2021). There are
three elements in diagnosing intellectual disabilities, including two limitations
(intellectual functioning and adaptive behaviour) and age of onset, as it is a
developmental disorder. The end point for developmental period was extended
from 18 years old in the previous editions (American Psychiatric Association APA,
2013; Schalock et al., 2010) to 22 years old in the latest definition, based on
contemporary research knowledge that brain development continues into a
person’s 20's (Schalock et al., 2021). Firstly, intellectual functioning, also called
intelligence, refers to general mental capacity, such as learning, reasoning,
planning, problem solving, abstract thinking, memorising, etc. (APA, 2013;
Schalock et al., 2021). Secondly, adaptive behaviour is the collection of skills
that are required in everyday life, including conceptual, social, and practical
skills. Conceptual skills involve understanding of basic concepts such as
language, money, time, numeracy, and self-direction. Social skills involve
communication, interpersonal skills, social responsibility, following rules, and
avoiding victimization. Practical skills relate to personal care, occupational
skills, transportation, routines, safety, and use of money. Adaptive behaviours
are different from intelligence as they are learned behaviours that reflect an
individual's competence to face the challenges of daily living (Schalock et al.,
2021).
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Standardised tests of intellectual and adaptive functioning are used to identify
people that have intellectual disabilities. While the standard test for intelligence
is the intelligence quotient (IQ) test, there are several tests assessing adaptive
functioning, such as The Vineland Adaptive Behavior Scales (Vineland-3)
(Saulnier, 2016)and Diagnostic Adaptive Behavior Scale (DABS)(Tassé, 2017).
Scores approximately two standard deviations (SD) below the population mean
are used, which is equal to less than 70 for 1Q test(Schalock et al., 2021). The
severity of intellectual disabilities can range from mild, where a person can still
live independently with intermittent support, to profound, where a person
requires 24-hour care for every daily activity. Table 1.1 shows the approximate
IQ scores for mild to profound intellectual disabilities with associated general

characteristics (Boat et al., 2015).

Table 1.1 Level of intellectual disabilities, associated IQ range, and general
characteristics

Level IQ range General characteristics

Mild 50-69 Can live independently with minimum levels of support

needed intermittently

Moderate 36-49 Independent living may be achieved with moderate levels of

daily support, such as living in group homes

Severe 20-35 Requires extensive support with most self-care activities

Profound <20 Requires 24-hour care for every aspect of daily routines

There are criticisms over the use of 1Q score less than 70 as cut-off, because this
number has no particular scientific background other than being the statistical
convention of two standard deviations below the population mean of 100 (Burack
et al., 2021). People with borderline intellectual functioning (BIF) have 1Q scores
above this threshold (IQ 70 to 85) but could still experience significant
limitations and hardships in life (Peltopuro et al., 2014). The latest definition of
intellectual disabilities in the AAIDD is more flexible on IQ score that indicating

intellectual impairments, as around 70 or as high as 75 (Schalock et al., 2021).
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There are different terms used to describe intellectual disabilities. “Mental
retardation” was previously used in the International Classification of Diseases,
10th edition (ICD-10)(WHO, 2004). This term has been replaced by “disorders of
intellectual development” in the ICD-11(WHO, 2019). This transition in
terminology happened because the term “intellectual disabilities” was
considered less offensive to people with disabilities (Schalock et al., 2007). In
addition, the United Kingdom (UK) is the only country that uses the term
“learning disability” and “intellectual disability” interchangeably, while in other
countries, including the USA, the two terms have separate different meanings
(Emerson & Heslop, 2010). Internationally, the term “learning disability” refers
to people with specific learning difficulties such as dyslexia or dysgraphia,
without intellectual capabilities being affected. Therefore, in this thesis, the
term “intellectual disabilities” will be used. The term “general population” will

be used to describe people who do not have intellectual disabilities.

1.3 Health inequalities experienced by adults with
intellectual disabilities

Health experiences by different individuals or groups can vary widely in a
population. However, the different health outcomes that occur systemically are
unjust and need to be rectified. The comprehensive proposed definition of
health inequalities is “the systematic, avoidable, and unfair differences in
health outcomes that can be observed between populations, between social
groups within the same population, or as a gradient across a population ranked

by social position” (McCartney et al., 2019, p. 28).

Adults with intellectual disabilities experience numerous health inequalities,
including reduced life expectancy, increased risk of non-communicable diseases
(NCDs), and increased risk of having unhealthy weight (Emerson & Hatton, 2014;
Ranjan et al., 2018). In Scotland, a total population study found significantly
poorer health among adults with intellectual disabilities compared to adults
without intellectual disabilities (Hughes-McCormack et al., 2018). In this study, a
stark difference was revealed as only 13% of people with intellectual disabilities
reported no limitations to their daily activities caused by long-term health
problems, versus 81% of people without intellectual disabilities (Hughes-

McCormack et al., 2018). A systematic review of death and causes of death of



16

people with intellectual disabilities reported that people with intellectual
disabilities die 20 years earlier compared to people without intellectual
disabilities (O'Leary et al., 2018). The main causes of death were respiratory and
circulatory diseases, which may be contributed to high prevalence of sedentary

lifestyles in people with intellectual disabilities (O'Leary et al., 2018).

These results are supported by a population based confidential inquiry into
premature deaths in England (Heslop et al., 2014). The findings showed that
people with intellectual disabilities had more avoidable deaths from causes
amenable to good quality healthcare (37%) than in people without intellectual
disabilities (13%; Heslop et al., 2014). Circulatory and respiratory disorders were
also in the leading causes of death among people with intellectual disabilities
(Heslop et al., 2014). Furthermore, during the COVID-19 pandemic, people with
intellectual disabilities had the highest rise in standardised mortality ratios in
comparison to people with other psychiatric conditions (Das-Munshi et al., 2021).
Among these numerous health inequalities experienced by adults with
intellectual disabilities, they also have been reported with high prevalence of
sedentary behaviours and low level of physical activity (Hsieh et al., 2017;
Lynch, 2021; Melville, Oppewal, Schafer Elinder, et al., 2017). The mechanisms
behind the unhealthy lifestyles are multifactorial and have not been fully
understood. It could be because of the lack of places and opportunities to be
physically active (Oviedo et al., 2017), the lack of social support due to fear of
health conditions (Bossink et al., 2017), and simply the autonomy and freedom
of choice of adults with intellectual disabilities (Umb Carlsson, 2021). As
everyone has the right to health (Kroll & Mannan, 2022), including people with
intellectual disabilities, therefore, to prevent adverse health outcomes and
premature deaths, we need meaningful changes on multiple facets to maximise
their capabilities and enable them to heathy lifestyles, such as increased
physical activity and reduced sedentary behaviours, despite their limitations. For
these changes to be most effective, we need a systems approach that see the
ecosystem and the interplay between public policy on environmental, social, and
individual factors, such as public universal design to improve access to
healthcare and community space that could also promote social participation

and physical activity of people with intellectual disabilities.
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1.3.1 Health inequalities experienced by Asian adults with
intellectual disabilities

In addition to people experiencing health inequalities because of having
intellectual disabilities, health inequalities are also present in relation to race
and ethnicity. In UK, people with intellectual disabilities from Black Asian and
Minority Ethnic (BAME) group were bearing more severe illness and consequently
dying at higher rates than their white counterparts (Hassiotis, 2020). This aligns
with “intersectionality”, which argues that inequality is determined by multiple
interacting sources of disadvantage, such as race, disability status, class, and
gender (Collins & Bilge, 2016). In 2018, the annual report of the English Learning
Disabilities Mortality Review (LeDeR) programme, regarding mortality in people
with intellectual disabilities, revealed that children and young people (aged 4-24
years) from Black, Asian, and Minority Ethnic (BAME) groups accounted for 68% of
all deaths in their age category (NHS, 2019). In addition, the median age of
death in the BAME group of adults with intellectual disabilities is much lower
than white adults with intellectual disabilities (35 versus 61 years, respectively;
NHS, 2019). Furthermore, the 2020 LeDeR report showed that the likelihood of
dying between the ages of 18-49 years was 9.2 times greater for adults with
intellectual disabilities who were of Asian/Asian British ethnicity, compared to
people with intellectual disabilities who were white British (NHS, 2021). The
stark differences between BAME and White British could lie within the
differences in quality of care received, as the in-depth reviews of deaths
revealed several issues specific to the BAME group, such as clarity about care
plans, delay in seeking medical treatment, and higher proportion of inadequate
care that resulted in significant health impact (NHS, 2019). Therefore, this
highlights that BAME adults with intellectual disabilities not only experience
health inequalities compared to adults without intellectual disabilities, but that
they also experience greater health inequalities compared to white adults with

intellectual disabilities.

1.4 Sedentary behaviours, physical activity, and health
inequalities

The previous sections of this Chapter have highlighted that globally people with

intellectual disabilities experience health inequalities and, in particular, BAME
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adults with intellectual disabilities. Therefore, effective ways to reduce these
inequalities need to be identified. One area deserving of additional focus is
changing lifestyle behaviours, specifically sedentary behaviours and physical
activity. However, although this is a well-researched field relating to the general
population, research and policy on sedentary behaviour and physical activity in

adults with intellectual disabilities is limited in comparison.

The current sedentary behaviours and physical activity recommendations
available for people with disabilities are generalised and not centred on specific
disabilities(Carty et al., 2021). It is recommended that all adults living with
disabilities should undertake regular physical activity at least 150-300 min of
MVPA per week and muscle-strengthening activities that involve major muscle
groups on 2 or more days a week(Carty et al., 2021). However, the experiences
and facilitators /barriers that people with intellectual disabilities face in
relation to reducing sedentary time and increasing physical activity may differ
from people with other disabilities, such as schizophrenia or Parkinson’s disease,

thus raising questions on the suitability of these guidelines.

Adults with intellectual disabilities can experience the same health
improvements from increased physical activity as any other adult. For example,
studies have shown that increasing physical activity among adults with
intellectual disabilities leads to significant improvements in mental health
(Bondar et al., 2020), cardiovascular fitness (St John et al., 2020) and muscular
strength (Obrusnikova et al., 2022). However, adults with intellectual disabilities
experience many barriers to increasing their levels of physical activity (Bossink
et al., 2017).

The very low baseline levels of physical activity of many adults with intellectual
disabilities can be a significant barrier to participation in physical activity
programmes that are based on existing physical activity guidelines (Carty et al.,
2021). For example, a population-based study of physical activity levels reported
that only 34% of adults with intellectual disabilities ever participated in physical
activity of at least moderate intensity (Finlayson et al., 2011) and a meta-
analysis of studies found that only 9% of adults with intellectual disabilities meet
the guideline recommending participation in a minimum of 150 minutes of MVPA

per week (Dairo et al., 2016). In contrast, public health initiatives such as
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exercise referral schemes are often geared towards adults who are already
moderately active and so will not be accessible to most adults with intellectual
disabilities (Rowley et al., 2020). These findings suggest that adults with
intellectual disabilities require physical activity programmes that are
personalised to the very low baselines levels of physical activity (Rana et al.,

2024) and allow a progressive increase towards increasing participation in MVPA.

To achieve the recommended level of physical activity regularly, it requires a
behavioural change, creating a new physically active habit. To change
behaviours in individuals with intellectual disabilities, social support from family
members and professional caregivers is essential. However, unlike people with
other disabilities, family members and professional caregivers of individuals with
intellectual disabilities were the group that perceive the most barriers to
physical activity, not the individuals with intellectual disabilities themselves
(Jacinto et al., 2021). Therefore, there should be recommendations developed
that specifically reflect the experiences of people with intellectual disabilities
relating to sedentary behaviour and physical activity. However, this is not
possible without more research investigating sedentary behaviours and physical

activity in adults with intellectual disabilities.

There is growing interest on understanding sedentary behaviours as independent
factors on poor health outcomes in adults with intellectual disabilities. There is
one systematic review that explored the prevalence of sedentary behaviours in
adults with intellectual disabilities (Melville, Oppewal, Schafer Elinder, et al.,
2017). Sedentary behaviours within this review came in specific modes, such as
watching TV, as a proxy measure of sedentary behaviours, or total sedentary
time. The review reported high level of sedentary behaviours that ranged
between 522 to 642 minutes/day. However, it was reported that most of the
included studies had small sample sizes. Additionally, this review highlighted
that many studies inaccurately defined low levels of physical activity as
sedentary behaviours. This suggests that there is limited awareness regarding
sedentary behaviours among the research community and that investigating
sedentary behaviours should become a priority research area for adults with
intellectual disabilities (Melville, Oppewal, Schafer Elinder, et al., 2017).
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There is a systematic review that investigated the physical activity levels of
adults with intellectual disabilities (Dairo et al., 2016). The systematic review
and meta-analysis used recommended physical activity guidelines for people
without disabilities to quantify levels of physical activity. All 15 included studies
were from Western high-income countries. Sample sizes ranged from 17 to
1,542. The review included both objective and subjective measurements. The
small number of studies showed considerable variability in design and quality.
Across the studies, between 0 and 46% of adults achieved 150 minutes of
MVPA/week, while 7 to 45 % took more than 10,000 steps/day with an average of
6,795 steps/day. This was below both the recommended 10,000 steps/day, and
the 7,000 steps/day threshold indicating 150 minutes of MVPA/week (Tudor-
Locke et al., 2011). However, these steps/day targets were based on research
for adults without intellectual disabilities and may not be suitable for adults
with intellectual disabilities. The focus on physical activity guidelines in this
review prevents a wider understanding and quantification of the physical activity
levels of adults with intellectual disabilities. Nevertheless, the physical activity
of adults with intellectual disabilities were low. This is concerning as low
physical activity may contribute to the health inequalities experienced by adults
with intellectual disabilities. It is therefore necessary for more research to

explore physical activity in adults with intellectual disabilities.

In Thailand, physical activity was one of the target behaviours identified by the
Thai Health Promotion Foundation as part of a 2007 nationwide campaign
entitled “Just Moving is Equal to Exercising.” (ThaiHealth, 2021). However, one
of the problems with promoting physical activity in this context is that the Thai
common word for physical activity (ok-kam-lang-kai) does not distinct the
nuances between physical activity and exercise. And the new term specific for
physical activity (kit-ja-kam-tang-kai) is not widely known, only limited to the
research community, and often used interchangeably in publications with the
previous ambiguous term. This led to failure in social conceptualization as Thai
people may assume getting physically active can only involve exercising, such as
in a gym or running, rather than walking to the store or doing house chores. This
gap also led to policymakers’ negligence to link the lack of adequate
infrastructure for active lifestyles/transport and population adverse health

outcomes from physical inactivity. Educational and academic institutions, such
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as medical schools and academic research groups, share health-related
information to the general public in Thailand via television and social media.
However, none of this information is a format that is accessible for most people

with intellectual disabilities.

Although sedentary behaviours and physical activity are important lifestyle
behaviours, they are still overlooked by intellectual disabilities research in
Thailand, especially on sedentary behaviours. At the time of developing this
thesis, the concept of physical activity in adults with intellectual disabilities
research in Thailand is focussed on exercise and physical fitness, and not daily
lifestyle behaviours. This can be evidenced by the fact that the structured
search conducted for this Chapter identified no studies investigating physical
activity and sedentary behaviours in Thai adults with intellectual disabilities.
While the concept of sedentary behaviours is almost unheard of in the Thai
research community. There is a need for a kick-start in research that focus on
these behaviours in Thai adults with intellectual disabilities, so that eventually
an understanding of how to effectively target sedentary behaviours and physical
activity to improve health outcomes in this population can be achieved in the

future.

1.4.1 Health impacts of sedentary behaviour and physical activity

Both sedentary behaviours and physical activity have been linked to mental and
physical health outcomes in the people with intellectual disabilities. A secondary
data analysis study of correlates of sedentary time of adults with intellectual
disabilities reported that mental health problems was associated with higher
sedentary time (Harris et al., 2018). However, a systematic review of correlates
of sedentary behaviours, published prior to the study by Harris et al. (2018),
indicated that the association between mental health and sedentary behaviours
is inconsistent (Oppewal et al., 2018). For physical activity, low levels of
physical activity are associated with having depression (Hsieh et al., 2017).
Although the evidence base is limited compared to the literature in the general
population, the findings show an association between mental health and the
lifestyle behaviours. Both sedentary behaviours and physical activity could be
vital health behaviours that affect mental wellbeing and deserve much more

research.
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High levels of sedentary behaviours and low levels of physical activity of adults
with intellectual disabilities have been associated with poor physical health
outcomes. Both of these lifestyle behaviours are potentially linked to obesity in
adults with intellectual disabilities (Hsieh et al., 2017; Melville et al., 2018;
Oviedo et al., 2017). Although systematic reviews relating to the outcomes of
overweight and obesity have identified low levels of physical activity as a
potential risk factor for adults with intellectual disabilities (Ranjan et al., 2018),
systematic reviews of correlates of sedentary behaviours have reported

inconsistent findings for an association with obesity (Oppewal et al., 2018).

In addition to obesity, low levels of physical activity have been linked to other
physical health outcomes. Cardiorespiratory fitness of people with intellectual
disabilities is low and decreases with age, with a potential contributing factor
being low levels of physical activity (Oppewal et al., 2013). In addition, low
levels of physical activity were reported to have a tendency to predict poor
perceived health (Olsen et al., 2021). However, there are mobility issues in some
adults with intellectual disabilities and these issues are associated with low
physical activity and high sedentary behaviours (Hsieh et al., 2017; Melville et
al., 2018), with poor physical health an additional barrier to physical activity
(Bossink et al., 2017). This suggests that although high sedentary behaviours and
low physical activity contribute to poor health, existing health issues relating to
having intellectual disabilities can also further lessen a person’s ability to
change lifestyle behaviours. A recent literature review on the effects of
sedentary behaviour on the physical health of adults with intellectual disabilities
reported that there was a prevalence of obesity, multimorbidity and metabolic
syndrome coexisting with high levels of sedentary behaviours, suggesting
sedentary behaviours could be a contributor to the poor health in this group of
population. However, the limited body of evidence, which is primary cross-
sectional studies, does not confirm a cause-and-effect relationship (Lynch et al.,
2022). Therefore, it is crucial to address and further explore both sedentary
behaviours and physical activity when considering the health inequalities that

adults with intellectual disabilities experience.
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1.5 Measurement of sedentary behaviour and physical
activity

There are several measurement methods developed to assess physical activity
and sedentary behaviours, for many aspects such as intensity, step count, self-
reported type of behaviours. These methods can be divided into two broad
categories: objective and subjective measurements. Objective measurements
include wearable devices that directly or indirectly monitor one or more
parameters related to sedentary behaviour and physical activity, such as
acceleration or step count. While subjective measurements, both self- and
proxy-reported, rely on physical activity or sedentary behaviours being either

recorded as they occur or past behaviours recalled (Strath et al., 2013).

Objective measurements used in research involving adults with intellectual
disabilities research for measuring physical activity include accelerometers and
pedometers (Dairo et al., 2016; Pitchford et al., 2018) and for sedentary
behaviours accelerometers and inclinometers are used (Melville, Oppewal,
Schafer Elinder, et al., 2017). Accelerometers are feasible and with improved
validity compared to other devices like pedometers, which only capture one
behaviour (walking) (Esliger & Tremblay, 2007). Accelerometers, such as
ActiGraph (Actigraph, Pensacola, FL, USA) and Actical (Phillips Respironics,
Bend, OR, USA), are typically small and light weight devices that collect activity
data on dimensions of intensity, duration, and frequency, enabling the
exploration of physical activity intensities and sedentary behaviours. The
mechanism of accelerometers is that it gathers raw acceleration data and
converts it into activity counts that are converted into data on intensity by using
cut points, such as <100 counts per minute for sedentary behaviours (Atkin et
al., 2012). The general consensus is that accelerometers deliver an accurate
assessment of physical activity, but less accurate for energy expenditure; in

particular free-living conditions (Feito, 2010).

Another objective behaviour monitoring device is inclinometers. This type of
devices differs from accelerometers in that, rather than gathering data based on
activity counts, inclinometers collect data relating to elevation and slope. An
example of inclinometers is activPAL (PAL Technologies, Glasgow, UK). The

activPAL is thigh-worn and uses accelerometer-derived information to detect
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thigh position and activity, so it can differentiate between upright and seated or
lying activities (Edwardson et al., 2017). This feature has a significance in
indicating sedentary behaviours. Further, physical activity intensity is also
quantified through data on cadence or stepping rates of upright activities
(PALtechnologies, 2022). From this rationale, ActiGraph also have got
incorporated inclinometers in the third generation to collect data on posture
(Clemes et al., 2012).

Pedometers are activity monitoring devices that collect step counts over a
specified period (for example, steps per day). Unlike accelerometers and
inclinometers, pedometers are designed to measure only ambulatory activity by
detecting changes in vertical accelerations and provides one user-friendly
output, step counts (Feito, 2010). In general, pedometers cannot provide data
about intensity or sedentary behaviours. Pedometers offer lower validity

compared to accelerometers (Esliger & Tremblay, 2007).

Subjective measurements are relatively more feasible than objective
measurements (Esliger & Tremblay, 2007). Subjective measurements cost less in
both money and time. These methods do not need the measurement of physical
activity and sedentary behaviours to be over several days, which increases
feasibility and cost-effectiveness. The subjective measurement methods include
self and proxy (for example, carer) completed questionnaires, semi-structured
interviews, and activity diaries (Dairo et al., 2016; Melville, Oppewal, Schafer
Elinder, et al., 2017; Pitchford et al., 2018). These subjective measurements can
be administered at a larger scale, suitable for studies with large samples, such
as these two studies with samples of more than 1,000 adults with intellectual
disabilities (Emerson, 2005; Hsieh et al., 2014).

However, there is limited agreement between objective and subjective
measures (Matthews et al., 2011; Moss & Czyz, 2018). The validity and reliability
of subjective methods for physical activity and sedentary behaviours are not
without concerns. Especially when used with adults with intellectual disabilities,
issues about the dependency on recall and the abstract nature of subjective
methods could have serious impacts (Melville, Oppewal, Schafer Elinder, et al.,
2017; Pitchford et al., 2018). This further lessens the accuracy of only using

subjective measures in intellectual disabilities research; However subjective
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measures can be used in conjunction with objective measures to capture more

contextual data (Melville, Oppewal, Schafer Elinder, et al., 2017).

Although objective measurements give higher validity, there are still
methodological issues in their use with adults with intellectual disabilities. For
example, there have been difficulties reported when using pedometers with
adults with intellectual disabilities, such as trouble reading and recording the
daily step counts (Matthews et al., 2016; Mitchell et al., 2018; Ptomey et al.,
2017). Furthermore, adults with intellectual disabilities have been reported to
have poor adherence to accelerometer protocols (Ptomey et al., 2017). In
addition, a systematic review of accelerometers used in research in individuals
with intellectual disabilities reported a lack of uniform standardised
accelerometers protocol which hinders understanding of physical activity or
sedentary behaviours (Leung et al., 2017). For instance, there were differences
in the cut points used and the amount of time the accelerometers needed to be
worn per day (Leung et al., 2017). In terms of severity of intellectual
disabilities, accelerometers are also mainly used with adults with mild to
moderate levels and the knowledge of their use with adults with severe to
profound levels of intellectual disabilities is limited (Leung et al., 2017). There
are many remaining uncertainties in using accelerometers with individuals with
intellectual disabilities, such as in recruitment, acceptability, protocol
adherence, retention, and other pragmatic issues. Therefore, it is important to
reduce these key uncertainties with a feasibility study before conducting a full-

scale study (Skivington et al., 2021).

1.6 Justification for this thesis

Adults with intellectual disabilities face numerous health inequalities which
reduces overall life expectancy. Furthermore, these inequalities are more
apparent in BAME adults with intellectual disabilities. Therefore, there is an
urgent need for research to identify effective methods to reduce these
inequalities, with an additional focus on BAME adults with intellectual
disabilities required. Reducing sedentary behaviour and increasing physical
activity are potentially effective ways to help reduce these inequalities. The
research on these behaviours in adults with intellectual disabilities that is

conducted in Western countries is limited and requires further research.
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However, no studies were identified that investigated sedentary behaviour and
physical activity in Thai adults with intellectual disabilities, with the support and
policy around these behaviours being limited in comparison to Western
countries. Therefore, it is essential to not only add to the research on sedentary
behaviour and physical activity in Western countries, but to begin to develop a

knowledge-base on this topic in Asian countries, such as Thailand.

1.7 Outline of thesis

This thesis provides the results of an initial exploration into levels, patterns, and
factors of sedentary behaviours and physical activity of adults with intellectual
disabilities living in UK and Thailand. The thesis is formed of individual studies

conducted sequentially. The research questions in each study are as following:

Chapter Two: Individual, interpersonal, and environmental correlates of
sedentary behaviours in adults with intellectual disabilities.
What individual, interpersonal, and environmental variables are
associated with sedentary behaviours in UK adults with intellectual

disabilities?

Chapter Three: Feasibility of the objective measurement of sedentary
behaviours in Thai adults with intellectual disabilities.
Is it feasible to recruit and retain Thai adults with intellectual disabilities
from the community-based setting during the COVID-19 pandemic to an

accelerometer study?

Chapter Four: Sedentary behaviours levels and patterns of Thai adults
with intellectual disabilities.
What are the sedentary behaviour levels, patterns (bouts, type of day,
and time of day), and correlates of Thai adults with intellectual

disabilities?

Chapter Five: Physical activity levels and patterns of Thai adults with
intellectual disabilities.

What are the physical activity levels [MVPA, light physical activity (LPA),
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and steps], patterns (time of day and type of day), and correlates of Thai

adults with intellectual disabilities?

Chapter Six: General discussion.
Synthesis and discussion of the thesis findings with reflection on past

literature.
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Chapter 2 Individual, interpersonal, and
environmental correlates of sedentary
behaviours in adults with intellectual disabilities

2.1 Abstract

Background: Sedentary behaviours have adverse health outcomes and adults with
intellectual disabilities are at a higher risk of unhealthy lifestyle behaviours. The
lack of knowledge relating to sedentary behaviours in adults with intellectual
disabilities has impeded the development of effective interventions. This study
aimed to investigate individual, interpersonal, and environmental correlates that

are associated with sedentary behaviours in adults with intellectual disabilities.

Method: A secondary analysis of data from The UK Household Longitudinal Study
(Understanding Society; collected 2011 - 2013) was conducted. Twenty-two
predictor variables were included in a stepwise logistic regression, with TV hours
during weekdays (<3 and >3 hours/day) used as a proxy for sedentary
behaviours. A sample of 266 adults, with mean age of 37.9 and range from 18 to
49 years old, with intellectual disabilities were identified. Since 63.9% were
female, 62.4% had children and 28.2% were employed, the sample is likely to be

most representative of more able adults with intellectual disabilities.

Results: A significant interaction term between having children and
neighbourhood status was found in the initial model so separate models for good
and poor-quality neighbourhoods are reported. Having children only had a
significant effect to lower the odds of high TV time amongst participants living in
good quality neighbourhoods (OR 0.10, 95% Cl 0.03, 0.25). However, for people
living in poor quality neighbourhoods it was better quality leisure services that
was associated with lower odds of high TV time (OR 0.48, 95% Cl 0.23, 0.90).
Being employed only significantly reduced the odds of high TV time in the good
quality neighbourhood model (OR 0.35, 95% CI 0.12, 0.78). These effects
highlight the importance of environmental effects on lifestyle behaviours of

adults with intellectual disabilities.
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Conclusions: Future research should aim to expand our understanding of
environmental effects on the sedentary behaviours and other lifestyle behaviours

of adults with intellectual disabilities.

2.2 Introduction

Sedentary behaviours are defined as any waking behaviour that expends energy
of no more than 1.5 metabolic equivalents (METs), while in a sitting, reclining,
or lying position (Tremblay, 2012; Tremblay et al., 2017). Proxy measures are
often used to capture components of different sedentary behaviours. For
example, TV or screen time is often used as a proxy measure of sedentary
behaviours in large, population-based studies. Throughout this paper, the term
sedentary behaviours is used to describe the broad construct (Tremblay, 2012;
Tremblay et al., 2017) and TV time is used when referring to the proxy measure
of sedentary behaviours that was collected in the Understanding Society cohort
study. Sedentary behaviour is a different construct from physical inactivity,
which refers to low levels of physical activity (Leitzmann et al., 2018). An
individual can therefore be both sedentary and physically active and these

behaviours have independent impacts on health (Biswas et al., 2015).

Sedentary behaviours are an emerging major global health issue and research
supports the link between sedentary behaviours and non-communicable diseases
(NCDs; (Biswas et al., 2015; Hamburg et al., 2007; Wilmot et al., 2012) and
mortality (Chau et al., 2013; Diaz et al., 2017; Dunstan et al., 2010; Veerman et
al., 2012). Systematic reviews show associations between sedentary behaviours
and an increased risk of diabetes and cardiovascular disease (Biswas et al., 2015;
Wilmot et al., 2012). A meta-analysis of sedentary behaviours and cancer risk
showed increased relative risks for colon, endometrial, and lung cancer (Schmid
& Leitzmann, 2014). Sedentary behaviours were also found to be associated with
increased all-cause mortality (Chau et al., 2013; Diaz et al., 2017; Dunstan et
al., 2010) and reduced life expectancy (Veerman et al., 2012). Encouragingly,
sedentary behaviours are modifiable; therefore, it is one of the key targets for

reducing the burden of NCDs.
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Sedentary behaviours are an area of high concern among adults with intellectual
disabilities. A systematic review by Melville et al. (2017) reported that adults
with intellectual disabilities spend approximately 522-643 min/day sedentary,
which is more than adults without intellectual disabilities. This is concerning as
being sedentary for more than 240 minutes a day is linked to an increased risk of
mortality, putting adults with intellectual disabilities at high risk of the negative
health outcomes associated with sedentary behaviour (Chau et al., 2015). Since
the prevalence of sedentary behaviours is higher in adults with intellectual
disabilities than the general population, it is important to combat this with well-

designed interventions.

According to the epidemiological framework (Sallis et al., 2000), identifying
factors that influence the target behaviour, i.e., sedentary behaviours, is one of
the first phases in developing interventions. The goal is to identify high-risk
groups and provide targets for interventions. Each phase of this framework is
based on the previous phases. Therefore, the current lack of successful
interventions to reduce sedentary behaviours in adults with intellectual
disabilities emphasises that the limited existing knowledge relating to correlates
of, and barriers to changing, sedentary behaviours is preventing effective
interventions being designed (Melville et al., 2015). Therefore, it is essential to
develop a knowledge base on factors related to sedentary behaviours in adults
with intellectual disabilities that can inform evidence-based intervention

development.

Investigating corelates within the socio-ecological model is beneficial for
designing interventions as it puts individuals within an ecosystem that recognises
personal behaviour also depends on the dynamic interactions with other
determinants at interpersonal, environmental, social and political levels
(O’Donoghue et al., 2016). A systematic review investigating correlates of
sedentary behaviours categorized using the ecological model for adults with
intellectual disabilities (Oppewal et al., 2018). Most factors in these studies
were individual factors, with limited evidence on interpersonal and
environmental factors. The results showed only a few, inconsistent intrapersonal

correlates. Having epilepsy was associated with lower levels of sedentary
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behaviours. However, the results were inconsistent for the other correlates
identified, e.g., sex, weight status, physical and mental health, level of
intellectual disabilities, and genetic syndromes. Data relating to interpersonal
and environmental correlates was sparse and therefore results were
inconsistent. This results in the absence of confirmative findings regarding the
influence of these wider ecological factors. In addition, it should not be assumed
that the correlates of sedentary behaviours in adults without intellectual
disabilities are the same as those without intellectual disabilities. In the general
population, identified correlates of lower sedentary behaviours include being in
full-time employment, higher income/socioeconomic status, being physical
activity, and having children (O’Donoghue et al., 2016; Prince et al., 2017).
However, as adults with intellectual disabilities often lead different lifestyles to
the general population, e.g., lower levels of employment, these correlates
cannot be generalised (Ellenkamp et al., 2016). Therefore, there is a lack of
conclusive evidence which prevents the design of evidence-informed
interventions to reduce sedentary behaviours in adults with intellectual

disabilities.

The evidence above suggests that, compared to adults in the general population,
less is known about interpersonal and environmental correlates of sedentary
behaviours in adults with intellectual disabilities. Improving our understanding of
correlates of sedentary behaviours will inform the design of effective lifestyle
behaviour interventions for adults with intellectual disabilities. This study aims
to fill the knowledge gap by examining the individual, interpersonal, and
environmental correlates of sedentary behaviours in adults with intellectual
disabilities. Specifically, the research question to be investigated is: which
individual, interpersonal, and environmental variables are associated with

sedentary behaviours in adults with intellectual disabilities?

2.3 Methods

2.3.1 Design

This study was a secondary analysis of data from The UK Household Longitudinal
Study (Understanding Society;(The UK Household Longitudinal Study)). This
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longitudinal study is an annual household panel survey covering a wide range of
social, economic, and behavioural factors of the UK population. The survey
includes approximately 40,000 households. The information was collected from
everyone in the household, which enables investigation into the interpersonal
domain within the family.

The data were from wave 3, which was collected through interviews between
2011-2013. The total number of respondents at this wave was 25,008. Data were

downloaded from the UK Data Archive (http://www.dataarchive.ac.uk/). The

index screening for possible variables was done in four groups: individual
variables, interpersonal variables, environmental variables, and sedentary
variables. Variables were selected based on previous research and factors that
require further investigation based on gaps in the existing literature (Melville et
al., 2018).

2.3.2 Study population

Adults with intellectual disabilities were identified based on cognitive tests and
educational attainment using methods developed in previous research (Emerson
et al., 2014; Hatton et al., 2017). To get a representation of the general
cognitive ability of the sample, principal component analysis was used on the
available cognitive tests to reduce the intellectual information into one set of
overall intelligence (Jones & Schoon, 2008). There were three cognitive
functioning tests done at wave 3: Number Series, Numerical Ability and Verbal
Fluency (McFall, 2013). The scores from these tests were standardized. Linear
regression was used to impute missing standardised test scores from obtained
scores of the three cognitive functioning tests. There was no other variable in
the imputation process. The percentage of imputed scores for Number Series,
Numerical Ability, and Verbal Fluency were 4.9%, 0.6%, and 0.6% of the sample,
respectively. Principal components analysis was used to extract the first
component (accounted for 63% of the variance) as an estimate of general
intelligence (Emerson et al., 2014). The inclusion criteria for intellectual
disabilities were scoring lower than two standard deviations (SD) below the
mean in the extracted component of cognitive results and reporting no

educational attainment (Totsika et al., 2014). The total number of identified
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adults with intellectual disabilities in this study was 266 participants (accounting

for 1.1% of the total sample).

2.3.3 Outcome variable

The number of hours of television (TV) watching per weekday was used as the
proxy measure of sedentary behaviours in this study. The interview question

include in Understanding Society was:

How many hours do you spend watching television on a normal weekday, that is,

Monday to Friday?

As this study is an initial exploratory study, the data was dichotomised to
simplify the analysis and subsequent interpretation of results, despite the
limitations to the method, such as information lost and reduced statistical power
(Altman & Royston, 2006). For sedentary behaviours, there are no established
cut points or recommendations for hours/day of sedentary behaviours, like for
physical activity. Therefore, specific cut point could not be chosen from existing
literature. A median split was chosen as it has been used in previous similar
research and creates the relevant cut point for the sample and ensures a
relatively equal split of data points in each category. The number of TV hours
was transformed into binary format with a median split, resulting in low TV time
(<3 hours per weekday) and high TV time (>3 hours per weekday). Low TV time
was used as reference group in the logistic regression analysis. Throughout this
paper, sedentary behaviour is used to describe the broad construct (Tremblay,
2012; Tremblay et al., 2017) but TV time is used when referring to the proxy

measure of sedentary behaviours from this study.

2.3.4 Predictor variables

All the relevant predictors were screened by the lead investigator (KC) and then
excluded if the missing data in that variable was greater than 50%. The final
decision of variables to include was made by discussion and consensus among
authors. Twenty-two variables related to individual, interpersonal and

environmental factors were included in this study, as described below. All scale
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variables were transformed into binary format using a median split. Categorical
variables that had more than two categories were recoded into favourable or
unfavourable value. The decision for binary format is to simplify the data into
just two values, making it manageable and easier to understand and report. This
method indeed lost information, but as this study was an initial exploration,

losing some information was preferred to cutting off some variables.

2.3.4.1 Individual variables

The five individual variables were age (18-40 years/ 41-49 years), sex (male/
female), financial status (financially comfortable/ not financially comfortable),
frequency of internet use (less than everyday/ everyday), and paid employment
status (employed/ unemployed), which did not distinguish between those who

were and were not in the labour force.

2.3.4.2 Interpersonal variables

The six included interpersonal variables were living with at least one parent
(yes/ no), living with sibling(s) (yes/ no), partner status (having a partner/ not
having a partner), child status (having children/ no children), number of close

friends (more than two/ two or less), goes out socially (yes/ no).

2.3.4.3 Environmental variables

There were 11 environmental variables included: number of screen devices in
the household (more than seven/ seven or less), belonging to a social website
(yes/ no), urban or rural area (rural/ urban), number of cars owed by household
(more than one/ one or none), perceived pollution in local area from traffic or
industry (yes/ no), like the present neighbourhood (yes/ no), perceived
neighbourhood quality (poor/ good), worry about being affected by crime (yes/
no), feel safe walking alone at night (yes/ no), standard of public transport (poor

to fair/ good to excellent), standard of local leisure services (poor/ good).



35

2.3.5 Statistical Analysis

All statistical data were analysed using SPSS 27 statistical package (SPSS IBM,
New York, NY, USA) using complete case analysis. Descriptive statistics were
used to describe characteristics of the participants. To investigate the
relationships between TV time and predictor variables, logistic regression was
conducted following method of purposeful selection of variables (Hosmer et al.,
2013). This method was chosen as this approach has been shown to be effective
at retaining significant risk factors and confounding variables (Bursac et al.,
2008). There are 6 steps in this method. Step 1; the exploratory bivariate
analyses, all variables with P <0.25 were considered to be potentially relevant to
TV time and were taken forward to the next step (Hosmer et al., 2013). Step 2;
multivariate logistic regression, variables were entered into the model using
backward stepwise regression with statistical significance set at P < 0.05.
Backward stepwise regression was used because it started with all the potential
variables then removed one-by-one from the least significant variable, so no
variable was excluded at the beginning and joint predictive ability can be
tested. Step 3; the smaller model was compared to the larger model from the
backwards stepwise regression by the change in parameter estimates (beta). If
there was a change exceeding +20%, this indicated that one or more of the
excluded variables were potentially significant and needed to be entered back to
the model. Step 4; the variables excluded from step 1 were then added back
into the model to check if they showed dependent contribution. Step 5; to check
the possibility of having the estimate of the log-odds of one independent
variable change or modify by the other independent variable, interactions
among variables in the main effects model were assessed and any significant
interaction terms were included in the preliminary final model. Included
potential interactions were: child status*employment status, child status*local
leisure service, child status*neighbourhood quality, employment status*local
leisure service, employment status*neighbourhood quality, and local leisure
service*neighbourhood quality. Step 6; the overall fit of the final model was
checked with the Hosmer-Lesmeshow goodness of fit statistic, with a small test
statistic and a large P value (P >0.10) considered a good fit model. Information

on missing data is presented in Table 1. Stepwise regression is not without
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limitations and is criticized for its faulty selection based on only statistical
significance. Some independent variables that have proven effects on the
dependent variable may happen to be not statistically significant and excluded,
while nuisance variables may be coincidentally significant and mistakenly
included (Smith, 2018). This flaw is highly exacerbated on big data with 100 or
1000 potential variables, however the data in this study is deemed within the

capacity of the method.

2.4 Results

2.4.1 Participant characteristics

Characteristics of the participants are reported in Table 2.1. The majority of
participants were female, with children, not financially comfortable,
unemployed, living in urban area, and using internet less than every day. The
mean (SD) of TV time in this study was 3.69 (2.73) hours per day. The mean age

was 37.9 years old, range from 18 to 49 years old.

2.4.2 Bivariate relationships with TV time

Out of 22 variables, 11 bivariate associations between individual, interpersonal
and environmental variables and TV time were statistically significant at P < 0.25
(Table 2.1) and so were taken forward to the multivariate analysis- sex, partner
status, child status, financial status, employment status, like the present
neighbourhood, number of close friends, belonging to a social website,
neighbourhood quality, standard of public transport, and quality of local leisure

services.

2.4.3 Final multivariate model

Of the eleven variables with a P value of < 0.25 carried forward from the
bivariate analyses, only four retained statistical significance (P<0.05)- child
status, employment status, neighbourhood quality, and standard of local leisure
services. The percentage change in the parameter estimates between the
smaller and larger models was not greater than 20%, indicating no missing

significant contributing variables.
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One interaction term, child status* neighbourhood quality, was significant (OR
4.408 95%Cl 2.001, 9.711; P < 0.01). Table 2.2 provides the raw numbers and
percentages, to illustrate the direction of the interaction between child status
and neighbourhood quality. This shows that the interaction term is driven by
individuals with children, who live in good quality neighbourhoods, and have a

lower risk of being in the high sedentary behaviour group.

Since the interaction term between having children and neighbourhood quality is
significant, separate models are provided for good- and poor-quality
neighbourhood status in Table 2.3 and Table 2.4. In these models, low TV time is
used as the reference category, so the odds ratios provided represent the odds
of being in the high TV time group- with an odds ratio less than one representing
a lower odds of being in the high TV time. Table 2.3 shows that for individuals
living in good quality neighbourhoods, individuals with children (OR 0.10, 95% ClI
0.03, 0.25) and in employment (OR 0.35, 95% Cl 0.12, 0.7) are at a lower odds of
being in the high TV time. However, the standard of local leisure services is no
longer significant in the good-quality neighbourhood model. This contrasts with
the poor-quality neighbourhood model (Table 2.4), where individuals reporting a
better standard of local leisure service have a lower odds of being in the high TV
time (OR 0.48, 95% Cl 0.23, 0.99). Given the small sample sizes for the results
reported in Table 2.2, these results need to be interpreted with caution.
However, the potential implications of these results will be interpreted further
in the discussion because this is one of the first studies to examine individual,
interpersonal and environmental variables associated with sedentary behaviours

of adults with intellectual disabilities.

2.5 Discussion

2.5.1 Principal findings

This is the first study to investigate the relationship between sedentary
behaviours and individual, interpersonal and environmental variables, based on
the socio-ecological model, in a population-based sample of adults with
intellectual disabilities. The interaction between child status and perceived

neighbourhood quality was statistically significant and examining separate
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models for good and poor-quality neighbourhoods highlighted some important

findings relevant to an ecological model of sedentary behaviours.

2.5.2 Comparisons with previous studies

For time spent watching TV, the data in this study has a median value of three
hours per day, which is similar to the 21.8 hours per week of TV time reported in
a sample living in French institutions (Mikulovic et al., 2014). However, in a UK
population-based community sample, Melville et al. (2018) reported median
total screen time (TV, DVDs, videos and computers) of 4-5 hours per day. These
differences are probably caused by the different measures used for sedentary
behaviours i.e., TV time versus total screen time. Since the widespread
availability of laptops, tablets and other digital media has diversified
opportunities to spend sedentary time looking at screens beyond just TV, it is
important that future studies should include questions that capture total screen

time.

In the bivariate analysis of interpersonal and environmental correlates age was
found to have no association with TV time, consistent with a previous systematic
review (Oppewal et al., 2018). Sex was not significantly associated with TV time
in bivariate analysis. Two studies reported men were more sedentary than
women (Hsieh et al., 2017; Melville et al., 2018), one reported women were
more sedentary than men(Finlayson et al., 2011), while two more studies
reported no significant difference in sedentary behaviour between men and
women with intellectual disabilities (Nordstregm et al., 2013; Oviedo et al.,
2017). This inconsistency could be attributed to different methods used to
measure sedentary behaviour, as subjective (Hsieh et al., 2017; Melville et al.,
2018) and objective (Finlayson et al., 2011; Nordstrgm et al., 2013; Oviedo et
al., 2017) methods have been used. The inconsistency in sex differences relating
to sedentary behaviour levels was also reported in a recent systematic review in
adults with intellectual disabilities (Westrop et al., 2019) and the inconsistencies
are not specific to people with intellectual disabilities, it has also been reported

for the general population (O’Donoghue et al., 2016).
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In the final model, there was a significant interaction between child status and
neighbourhood quality. When separate models for good- and poor-quality
neighbourhoods were examined, having children and being employed were
retained as significantly reducing the odds of being in the high TV time group for
people living in good-quality neighbourhoods. However, in the poor-quality
neighbourhood model, only having better standard local leisure services was
significantly associated with a reduced odds of being in the high TV time group.
No previous studies have examined the effect of having children on the
sedentary behaviours of adults with intellectual disabilities. However, our
finding is similar to studies reporting that adults with children, who do not have
intellectual disabilities, engage in less sedentary behaviours (Muller et al., 2020;
O’Donoghue et al., 2016). What is most interesting in the results reported in the
present study is that this association is only observed amongst individuals living
in good quality neighbourhoods. This suggests that the effect on sedentary
behaviours in people with children is likely to be dependent on there being
places for people with intellectual disabilities with children to visit in their local
neighbourhood, such as parks and accessible indoor spaces. In contrast, it seems
individuals with children who live in a poor-quality neighbourhood are only able
to replace sedentary behaviours with more active behaviours if there are better
quality local leisure services available. It could be that people with children
want to be more active with their children but do not feel safe in poor quality

neighbourhoods so visit local leisure services instead.

The effects of neighbourhood quality and the standard of local leisure services
on TV time reported here could be simply explained through behavioural
economics theory (Biddle, 2011) as better experiences outside the home are
associated with more reward for the individual. Therefore, having good quality
neighbourhoods and local leisure services motivates people to use these facilities
and hence spend less time engaged in sedentary behaviours. These findings need
to be replicated in bigger samples but highlight the relevance of neighbourhood
and built environment effects on the sedentary behaviours of adults with
intellectual disabilities. This is particularly important because previous research
has suggested that the participation of adults with intellectual disabilities in

physical activity is very likely to be impeded by accessibility barriers in the local
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environment (Bodde & Seo, 2009; Bossink et al., 2017). Research on the
importance of environmental variables to sedentary behaviours and physical
activity patterns of older adults is well established but there is almost no
previous research exploring this in the lives of adults with intellectual
disabilities. Our findings suggests that researchers should look beyond individual
variables when trying to understand the correlates and determinants of
sedentary behaviours of adults with intellectual disabilities (Oppewal et al.,
2018).

Our finding that being employed lowered the odds of being in the high TV hours
group is consistent with one previous study that investigated interpersonal and
environmental correlates (Hsieh et al., 2017). What is unique to our study is that
this effect was only reported in individuals living in good quality neighbourhoods.
Again, this finding needs to be replicated in a larger-scale study but
understanding this effect may inform policies and interventions to improve the
employment levels and health of adults with intellectual disabilities. A recent
systematic review of systematic reviews on secondary health conditions and
employment in people with intellectual disabilities (Iwanaga et al., 2021) found
three systematic reviews on employment and health (Dean et al., 2018; Jahoda
et al., 2008; Robertson et al., 2019). These studies all concluded that
employment has a positive association with quality of life and better health, but
none reported specifically on employment and sedentary behaviours. Therefore,
we believe that future research on the links between employment status and
health of adults with intellectual disabilities should explore the impact of

environmental variables, such as neighbourhood quality.

2.5.3 Strengths and limitations

This study is the first that aims to fill the gap of knowledge on individual,
interpersonal, and environmental influences on sedentary behaviour in adults
with intellectual disabilities. This study used a population-based sample of
adults with intellectual disabilities, which could include more participants from

hard-to-reach groups than the convenience sampling (Emerson, 2011).
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This study’s limitations are consistent with those in previous research involving
adults with intellectual disabilities and the Understanding Society survey
(Emerson et al., 2016; Emerson et al., 2014; Hatton et al., 2017). The
identification of intellectual disabilities was based on tests of cognitive ability
combined with indirect evidence based on an assumption that the lack of
educational attainment implies early in life impairments. Adults with
severe/profound intellectual disabilities may be excluded due to residency in
institutional settings, outside the sampling framework of general households.
Moreover, in the interview process, they could be further excluded due to the
inability to give informed consent. Furthermore, compared to most population-
based samples of adults with intellectual disabilities, the study sample reported
here included a significantly higher number of females than males, a higher
proportion of adults with children, and a higher proportion of people in
employment. Therefore, we believe the study sample is most likely to be
representative of more able adults with intellectual disabilities. The lack of
representativeness of the sample constrains the generalisability of results. In
addition, since the same interview questions were used for all respondents in
Understanding Society and there were no adjustments made for individuals with
cognitive and communication difficulties, the participants with intellectual
disabilities may have experienced difficulties understanding some of the

interview questions.

The final sample size of individuals with intellectual disabilities in the
Understanding Society cohort is smaller than we expected (n=266). As a
consequence, there is a risk that including 22 variables in the multivariate
analyses threatens the validity of the findings, particularly with the addition of
several interaction terms into the model. Therefore, the findings presented here
should be interpreted with caution and require replication. More broadly, this
issue flags up the need for ways to be found to improve the data relevant to the
lives of disabled people in population cohorts to examine the complex
contributions that neighbourhood and environmental factors can have on health
(Abualghaib et al., 2019).
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Finally, studies in both people with intellectual disabilities and without
intellectual disabilities have found that different sub-domains of sedentary
behaviours showed different associated influencers (Chastin et al., 2015;
Oppewal et al., 2018). This study focussed on TV time in weekdays as a proxy for
sedentary behaviours; therefore, the reported associations may not be fully

generalisable to sedentary behaviours.

2.5.4 Implications for future research

Unlike physical activity, there is no consensus on the maximum amount of time
per day or week that a person should spend engaged in sedentary behaviours. As
a result, previous studies have used different cut points to define low/high
sedentary behaviour time, which limits comparability. The gathering of more
background pathophysiology and synthesis of standard cut points are required.
Additionally, the neighbourhood quality and local leisure service variables used
in this study included many facets of facilities (malls, parks, museums, gyms,
etc.). The reported link with sedentary behaviours cannot be attributed to one
type of facility and therefore future studies should investigate which aspects of
the neighbourhood and local services are most associated with reduced

sedentary behaviours to help inform intervention development.

2.5.5 Conclusion

This study investigated individual, interpersonal, and environmental variables
that are associated with sedentary behaviours in adults with intellectual
disabilities. The interaction term between child status and neighbourhood
quality highlighted the potential complexity of ecological models of sedentary
behaviours. However, we have shown the importance and relevance of
environmental variables to modelling lifestyle behaviours, which we hope future
researchers will build upon to inform the design of future interventions to

reduce the sedentary behaviours of adults with intellectual disabilities.
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Variables Number n (%) TV time Odds Ratio P value
(n; Total n=266) (95% Cl)
< 3 hours > 3 hours
n (%) n (%)

Age 266

18-40 years 139 (52.3) 74 (53.2%) 65 (46.8%) REF

41-49 years 127 (47.7) 70 (55.1%) 57 (44.9%) 0.927 0.758
(0.572, 1.503)

Missing 0

Sex 266

Male 96 (36.1) 45 (46.9%) 51 (53.1%) REF

Female 170 (63.9) 99 (58.2%) 71 (41.8%) 0.633 0.075
(0.382, 1.047)

Missing 0

Financial status 265

Financially comfortable 90 (33.8) 90 (51.4%) 85 (48.6%) REF

Not financially comfortable 175 (65.8) 53 (58.9%) 37 (41.1%) 0.739 0.249
(0.442, 1.236)

Missing 1

Employment status 266

Unemployed

191 (71.8)

95 (49.7%)

96 (50.3%)

REF
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Employed 75 (28.2) 49 (65.3%) 26 (34.7%) 0.525 0.023
(0.302, 0.913)

Missing 0

Frequency of internet use 266

Everyday 67 (25.2) 34 (50.7%) 33 (49.3%) REF

Less than everyday 199 (74.8) 110 (55.3%) 89 (44.7%) 0.834 0.520
(0.479, 1.451)

Missing 0

Interpersonal variables Total n n (%)

Living with parent 266

No 226 (85.0) 124 (54.9%) 102 (45.1%) REF

Yes 40 (15.0) 20 (50.0%) 20 (50.0%) 1.216 0.569
(0.620, 2.383)

Missing 0

Living with sibling 266

No 235 (88.3) 127 (54.0%) 108 (46.0%) REF

Yes 31(11.7) 17 (54.8%) 14 (45.2%) 0.968 0.933
(0.456, 2.055)

Missing 0

Number of close friends 254

More than 2 101 (38.0) 61 (60.4%) 40 (39.6%) REF




Two or less 153 (57.5) 78 (51.0%) 75 (49.0%) 1.466 0.141
(0.881, 2.440)

Missing 12

Goes out socially 266

No 69 (25.9) 37 (53.6%) 32 (46.4%) REF

Yes 197 (74.1) 107 (54.3%) 90 (45.7%) 0.973 0.921
(0.561, 1.686)

Missing 0

Partner status 266

No partner 117 (44.0) 58 (49.6%) 59 (50.4%) REF

Having partner 149 (56.0) 86 (57.7%) 63 (42.3%) 0.720 0.186
(0.443, 1.172)

Missing 0

Child status 266

No children 100 (37.6) 39 (39.0%) 61 (61.0%) REF

Has Children 166 (62.4) 105 (63.3%) 61 (36.7%) 0.371 <0.001
(0.223, 0.619)

Missing 0

Environmental variables

Belong to social website 266




No 209 (78.6) 117 (56.0%) 92 (44.0%) REF

Yes 57 (21.4) 27 (47.4%) 30 (52.6%) 1.413 0.249
(0.785, 2.542)

Missing 0

Urban or rural area 266

Urban 235 (88.3) 129 (54.9%) 106 (45.1%) REF

Rural 31 (11.7) 15 (48.4%) 16 (51.6%) 1.298 0.495
(0.613, 2.748)

Missing 0

Number of cars owed by 265

household

More than 1 28 (10.5) 19 (67.9%) 9 (32.1%) REF

One or none 237 (89.1) 124 (52.3%) 113 (47.7%) 1.924 0.421
(0.836, 4.425)

Missing 1

Pollution 265

No 232 (87.2) 124 (53.4%) 108 (46.6%) REF

Yes 33 (12.4) 19 (57.6%) 14 (42.4%) 0.846 0.656
(0.405, 1.768)

Missing 1

Like the present 265

neighbourhood
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No 25 (9.4) 9 (36.0%) 16 (64.0%) REF

Yes 240 (90.2) 134 (55.8%) 106 (44.2%) 0.445 0.064
(0.189, 1.047)

Missing 1

Neighbourhood quality 255

Good 111 (41.7) 70 (63.1%) 41 (36.9%) REF

Poor 144 (54.1) 68 (47.2%) 76 (52.8%) 1.908 0.012
(1.151, 3.164)

Missing 11

Worry about being affected 265

by crime

No 184 (69.2) 103 (56.0%) 81 (44.0%) REF

Yes 81 (30.5) 41 (50.6%) 40 (49.4%) 1.241 0.420
(0.735, 2.095)

Missing 1

Feel safe walking alone at 266

night

No 109 (41.0) 58 (53.2%) 51 (46.8%) REF

Yes 157 (59.0) 86 (54.8%) 71 (45.2%) 0.939 0.801
(0.575, 1.533)

Missing 0

Standard of public transport 264




48

Good to excellent 163 (61.3) 97 (59.5%) 66 (40.5%) REF

Poor to fair 101 (38.0) 45 (44.6%) 56 (55.4%) 1.829 0.018
(1.107, 3.021)

Missing 2

Stan.dard of local leisure 244

services

Good 138 (51.9) 88 (63.8%) 50 (36.2%) REF

Poor 106 (39.8) 46 (43.4%) 60 (56.6%) 2.296 0.002
(1.368, 3.852)

Missing 22

Number of screen devices in 266

the household

More than seven 71 (26.7) 41 (57.7%) 30 (42.3%) REF

Seven or less 195 (73.3) 103 (52.8%) 92 (47.2%) 1.221 0.476
(0.705, 2.113)

Missing 0
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Table 2.2 Modification of the effect of having children on sedentary

behaviour by nei

ghbourhood quality

Has children No children
Low/ high TV High TV Low/ high TV High TV hours
time (N) hours (%) hours (N) (%)
Poor 47/45 49% 21/ 31 59%
neighbourhood
quality
Good 55/13 15/28 65%
neighbourhood
quality

Table 2.3 Final logistic regression model for high TV time for adults with

intellectual disabilities living in good quality neighbourhood

Variables B SE Odds Ratio (95% Cl) P value
Children status

No children REF REF REF REF
Has children -2.40 0.52 0.10 (0.03, 0.25) <0.001
Employment

status

Unemployed REF REF REF REF
Employed 1.04 0.54 0.35(0.12, 0.7) 0.050
Standard of local

leisure services

Poor REF REF REF REF
Good -0.65 0.50 0.52 (0.20, 1.37) 0.187

REF denotes reference category; SE: Standard Error; Cl: Confidence Interval.

Nagelkerke’s R? = 0.356; Hosmer-Lemeshow goodness of fit statistic P = 0.33




Table 2.4 Final logistic regression model for high TV time for adults with

intellectual disabilities living in poor quality neighbourhood
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Variables B SE Odds Ratio (95% CI) P value
Children status

No children REF REF REF REF
Has children -2.65 0.39 0.77 (0.36, 1.63) 0.491
Employment

status

Unemployed REF REF REF REF
Employed 0.68 0.43 1.96 (0.85, 4.55) 0.115
Standard of local

leisure services

Poor REF REF REF REF
Good -0.74 0.37 0.48 (0.23, 0.99) 0.047

REF denotes reference category; SE: Standard Error; Cl: Confidence Interval.

Nagelkerke’s R? = 0.081; Hosmer-Lemeshow goodness of fit statistic P = 0.98



51

Chapter 3  Feasibility of the objective
measurement of sedentary behaviours in Thai
adults with intellectual disabilities

3.1 Abstract

Background: Measurement of sedentary behaviours by accelerometers in Thai
adults with intellectual disabilities had never been done before. The aim of this
study was to evaluate the feasibility of using accelerometers in measuring

sedentary behaviours in Thai adults with intellectual disabilities.

Method: Ten Thai adults with intellectual disabilities were recruited from
participants attending prevocational programme. The protocol was to wear
accelerometer for 7 days on all waking hours and to fill the timestamp on diary.
The minimum wear time was 6 hours of at least 3 days. The outcomes were the
percentage of participant that completed the protocol and report of any adverse

effects.

Results: The first 10 individuals invited, consented to take part in the study. 50%
of the participants had mild and 50% had moderate intellectual disabilities. All
10 participants achieved the minimum wear time and adhered to the
measurement protocol, with 90% of participants completing the activity diary.
None of the participants reported any negative effects from participation nor

from wearing the accelerometer.

Conclusion: The evidence from this study demonstrates that it is feasible for
Thai adults with intellectual disabilities to participate in a physical activity
measurement protocol using accelerometers. These findings support the use of
accelerometers to measure physical activity in a larger representative sample of

Thai adults with intellectual disabilities.

3.2 Introduction

Sedentary behaviours have been shown to have adverse outcomes on health and

reducing prolonged sedentary time has been identified as one of the targets to
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mitigate health risks by the World Health Organization (Bull et al., 2020). Adults
with intellectual disabilities are at a higher risk of the negative outcomes of
sedentary behaviours as they have longer daily sedentary time than adults
without intellectual disabilities (Melville, Oppewal, Schafer Elinder, et al.,
2017). Therefore, as highlighted in Chapter 2, there is a need to better
understand sedentary behaviour in adults with intellectual disabilities. In
addition, it is important that research is collected in various countries and
populations to ensure an in-depth understanding of sedentary behaviour in adults
with intellectual disabilities. In Thailand, there are very few studies on
sedentary behaviours in people without intellectual disabilities (Liangruenrom et
al., 2018) and there are no studies investigating sedentary behaviours in Thai
adults with intellectual disabilities. Therefore, measuring and understanding
sedentary behaviours in Thai adults with intellectual disabilities is an important

gap in the literature that must be addressed.

However, measuring sedentary behaviours in adults with intellectual disabilities
is complex, with various measurement tools and protocols available.
Furthermore, measuring total sedentary time can be challenging and
burdensome for participants and, therefore, proxy measures of total sedentary
behaviour, such as time spent watching television, are used (Melville et al.,
2017). Although using a proxy measure of sedentary is more feasible, it reduces
the accuracy of the data collected. As a result, the measurement of sedentary
behaviour can be viewed as a trade-off between the feasibility of the
measurement method and the validity of the measurement method, i.e. as
feasibility increases, validity decreases, and vice versa (Esliger & Tremblay,
2007) .

In adults without intellectual disabilities, sedentary behaviour is commonly
measured using self-report subjective measures, e.g. questionnaires or diaries
(Healy, Clark, et al., 2011). An important advantage of subjective measures is
that contextual data can be collected, e.g. types of sedentary behaviours
conducted, such as TV viewing or using sedentary modes of transport (Atkin et
al., 2012) . Although subjective measures provide feasible ways to collect varied

data on sedentary behaviours, these measures are reliant on memory and recall
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abilities and, therefore, are prone to reporting and recall bias. Due to these
cognitive requirements, subjective measures, e.g., self-report questionnaires,
have limited reliability and validity in adults with intellectual disabilities
(Melville et al., 2017). However, subjective measures could be used in addition
to objective measures to provide additional data that cannot be collected by

objective measures (Healy et al., 2011).

Objective measures of sedentary behaviour may be more appropriate for use in
adults with intellectual disabilities. This is because objective measures, such as
accelerometers and inclinometers, are not reliant on cognitive or recall abilities.
Instead, objective methods measure various biomechanical parameters, such as
postural positions or steps, and can be used as proxy measures of physiological
outcomes, such as intensity of physical activity or energy expenditure.
Therefore, objective methods have a higher level of reliability and validity;
however, due to variations in measurement protocols and data processing,
validity and reliability can vary in a real-world setting (Atkin et al., 2012). The
use of accelerometers in a free-living (i.e., real-word) environment relies on
various use decisions that can impact the data collected. For example,
measurement protocols often require participants to wear an accelerometer for
seven days during waking hours. In addition, for data processing, to ensure
reliability, participants are often required to wear the device for a certain

number of days and hours per day to be included in the analysis.

However, due to the limited use of objective measures in adults with
intellectual disabilities, there is limited evidence on the most effective protocols
and the feasibility of seven-day measurements. In addition, as there is no
existing research investigating objectively measured sedentary behaviour in Thai
adults with intellectual disabilities, we do not know anything about the
feasibility of data collection using accelerometers in this population.
Furthermore, given the on-going COVID-19 pandemic, there is evidence of its
impact on significant reduction in the recruitment (Mitchell et al., 2020;
Upadhaya et al., 2020). Online survey reported that UK patients were less willing
to participate in research if they need to be physically present during data

collection (Mirza et al., 2022). A study interviewed outpatients further revealed
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that their concerns about safety and risks from exposure to public transport and
hospital environment were the limiting factors on participating in research
(Abdulhussein et al., 2022). It is not possible to determine if organisations would
be willing to support recruitment and whether Thai people would be interested
to take part in a research study in this current context. There are several
uncertainties in the research plan, from acceptability to collection, and
advancing to full-scale research without addressing these issues beforehand

would be wasteful and unethical to the participants.

Therefore, prior to conducting a full-scale study investigating levels and patterns
of sedentary behaviours in Thai adults with intellectual disabilities, it is
necessary to ensure the feasibility of recruitment and the measurement
protocol. This is an important stage in the development of research to ensure
that participants are not overburdened by a protocol that is not feasible and or
effective at producing the required data. This feasibility study aims to answer

the following research questions:

1. Is it feasible to recruit and retain Thai adults with intellectual disabilities

to a study investigating accelerometer-measured sedentary behaviour?

2. Is it feasible to recruit Thai adults with intellectual disabilities from a

community-based setting?

3. Is it feasible to recruit Thai adults with intellectual disabilities during the
COVID-19 pandemic?

4. |s it feasible for Thai adults with intellectual disabilities to adhere to the

measurement protocol?

5. Is it feasible for Thai adults with intellectual disabilities to complete the

measurement wear diary?

6. Are any negative effects reported in relation to recruitment or the

protocol?
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3.3 Methods

3.3.1 Design

This study was a feasibility study that will inform the methods used for a larger
cross-sectional study investigating patterns of sedentary behaviour in adults with

intellectual disabilities in Thailand.

3.3.2 Ethical Considerations

This study was approved by ethical committees in the College of Medical,
Veterinary and Life Sciences, University of Glasgow and Rajanukul Institute,
Bangkok, Thailand. Written informed consent was obtained from participants

along with permission from caregiver/guardian prior to participation.

3.3.3 Participants
3.3.3.1 Recruitment

As sample size for a pilot study should be based on considerations in practical
issues like participant flow and budget (NCCIH, 2017), the aim of this feasibility
study was to recruit 10 adults with intellectual disabilities. Because it is justified
to use the minimum number of participants needed to meet the objectives
(Billingham et al., 2013), this sample size was chosen as it was reasonably
sufficient to evaluate the feasibility goal in first research question as
recruitment and retention rates. Participants were recruited through the
Prevocational Programme Service conducted by Rajanukul Institute in Bangkok,
Thailand between September 2020 and October 2020. The Institute is a Thai
Governmental agency under the Department of Mental Health specialising in
intellectual and developmental disabilities. The Prevocational Programme is
aimed to assist people with intellectual disabilities aged 15 years and over, who
left the education system, to have basic work skills and prepare them for
employment. The activities in the programme include packaging, office
messenger, car wash, kitchen work, agricultural work, and handicraft. The
primary aim of the Programme is to get the service recipients accustomed to a

work environment. The screening for recruitment was done by the staff working
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within the Programme who identified adults with intellectual disabilities who
they believed met the inclusion criteria. The lead investigator (KC) approached
potentially eligible people, discussed the study, answered any questions, and

recruited people who wished to participate.

3.3.3.2 Inclusion and exclusion criteria

The inclusion and exclusion criteria were developed so that a suitable sample
was recruited to answer the research questions and to ensure those who

participated could safely take part in this research.

The inclusion criteria for participants were:

e Aged 18 years or over

¢ Independently ambulatory

e Have mild to moderate level of intellectual disabilities

The exclusion criteria were:

e Participants or carers revoke the participation

e The equipment cannot fit the participant by any reasons, for example,

waist circumference larger than the length of the belt (48 inches).

3.3.4 Procedure

This study involved a 7-day sedentary behaviour measurement period, with
demographic data collection to this. Data relating to demographics were
collected prior to this measurement period and data relating to adverse effects
(RQ 6) was collected after the 7-day measurement period. After the 7-day
measurement period, participants received a postcard showing a beautiful view

of University of Glasgow as a token of appreciation.
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3.3.4.1 Precautions due to COVID-19

This study was conducted during the COVID-19 global pandemic. Extra safety and
prevention procedures were performed during all face-to-face interactions

between the lead researcher (KC) and participants, as follows:

e The time and people on both visits (demonstration and returning) were
minimized as much as possible. However, to ensure participants were
comfortable and received any required assistance, support staff / parents

were allowed to be present.

e Cloth or surgical masks were worn at all times by both the researcher and

participants.

e Hand sanitizer was used by the researcher and participants before and

after each visit.

e The equipment was thoroughly cleansed between participants. The
ActiGraph was cleaned by disinfecting wipes. The belt and buckle were

washed with strong detergent.

3.3.4.2 Demographic Data

Demographic data including age, level of intellectual disabilities, cause of
intellectual disabilities, underlying diseases, and living arrangement were
collected using a researcher-administered questionnaire to give basic
characteristics of the sample. Anthropometric measurements were taken from
participants, in accordance with the International Standards for Anthropometric
Assessment (Stewart, Marfell-Jones, Olds, & de Ridder, 2011). Weight and height
were measured using digital scales and a stadiometer, respectively, and body
mass index was calculated [weight/height2 (kg/m2)]. The WHO BMI categories
(underweight: <18.5, normal weight: 18.5 - 24.9, overweight: 25 - 29.9, obese:
>30) were used to classify participants’ body type (WHO, 2004).
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3.3.4.3 Sedentary behaviour measurement

Sedentary behaviour was objectively measured for seven days using the
ActiGraph wGT3X+ accelerometer (Actigraph LLC, Pensacola, FL). The ActiGraph
wGT3X+ is a small, lightweight device that measures acceleration on up to three
axes of the body. This device is one of the most commonly and increasingly used
accelerometer in people with intellectual disabilities, which increases the
impact and applicability of the findings of this study(Melville, Oppewal, Schafer
Elinder, et al., 2017; Westrop et al., 2019). ActiGraph was chosen over another
device, ActivPAL, because practical knowledge from previous study in the
research group indicated that participants with intellectual disabilities felt
ActivPAL to be too invasive as it attached directly onto the skin. However,
although there is a growing evidence-base relating to the feasibility of the
device in adults with intellectual disabilities, there is still no feasibility evidence
for Thai adults with ID. There are still unknown uncertainties, for example,
whether or not Thai participants and carers feel intruded and spied on by the
new “hi-tech” device in their personal space, therefore this feasibility study is
required. Participants were asked to wear the accelerometer around their waist,
using an elastic belt that had been adjusted to fit, during all waking hours
(except when showering, bathing, or swimming) for 7 days. Participants did not
wear the accelerometer 24 hours, only the waking hours. Prior to data
collection, how to use the accelerometer was demonstrated and participants had
time to practice until they were confident and comfortable with wearing the
device. In addition, to increase compliance, participants received a brief single-
paged information sheet that contained information relating to the protocol,
e.g., when to wear the device, how to correctly wear the accelerometer (using
pictures) and contact information for the lead investigator (KC) if any issues
arose. Furthermore, to ensure activity was accurately captured, participants (or
their carer) were asked to fill a diary to record the times that the accelerometer
was put on and removed each day. The lead investigator (KC) put in the first
timestamp as an example. Data from this wear dairy was used help identify wear

time data to include in the analysis.
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3.3.5 Analysis

Descriptive data were calculated in Excel and statistical analysis was conducted
in GraphPad. To answer research question one, recruitment rates were
calculated as a percentage based on the total number of eligible people
approach to participate versus the target number of 10 participants. Retention
was calculated as a percentage of the number who started data collection and
the number who completed data collection. Research question two and three
were assessed by observation and feedback from participants, programme staff,
and carers. Research question four was assessed using percentage of participants
meeting the minimum wear time (6h/day for at least 3 days)(Harris et al., 2018).
The amount of time an accelerometer is worn by a participant is called wear
time. It is an important parameter to separate a sitting participant from a sitting
accelerometer left on a shelf. Wear time was calculated by removing non-wear
time, which was classified as 60 minutes of continues zero counts. Research
question five was assessed by calculating the percentage of completed diaries.
Information on the person who completed the diary (participant or carer) was
also collected. Comparison between the time in the diary and accelerometer
data (based on count data and estimating when the device was put on) was
conducted to assess the accuracy of the diaries. Unpaired t-test was used to
evaluate the difference between average time difference that recorded by
participants or carers from the accelerometer data (statistical significance was
set as a p-value < 0.05). Research question six, relating to negative impacts of
wearing the accelerometer, was evaluated by asking both participants and

carers when they returned the device and then noting on descriptive excel file.

3.4 Results

3.4.1 Sample characteristics

The characteristics of the participants are reported in Table 3.1. Of the 10
participants, six were female and four were male. The mean age was 21 years
(range 18 - 33 years). The average BMI was 24.9 kg/m? (range from 18.6 to 46.2
kg/m?2). Based on BMI cut points, five participants were normal weight, one was

underweight, two were overweight, and two were obese. Only three participants
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were employed. Five participants (50%) were diagnosed with mild levels of
intellectual disabilities, the other 50% had moderate levels of intellectual

disabilities. For living circumstances, all participants reported living with family.

3.4.2 Research question 1: Recruitment and retainment feasibility

A researcher (KC) attended the centre every weekday for 3 weeks. During the
visit, KC was able to contact directly to the programme attendees and carers.
From ten people approached, no one declined to participate in the study,
therefore the recruitment rate is 100% [10/10*100 = 100%]. In addition, no
participants withdrew from data collection and, therefore, the retainment rate
is also 100%.

3.4.3 Research question 2: Effect of community-based setting

The community-based setting was positive to the recruitment. The programme
organisers and staff were interested and supportive of the study, which was
important to enable recruitment. This was achieved through multiple meetings
and being flexible to ensure that the recruitment and data collection fitted with
the programme schedule and did not interfere with the running of the
programme. Individuals were more motivated to join the study when they knew
their friends were also taking part. The participants also felt proud to help the
scientific community. The postcards as appreciation gift also were great
motivation and very rewarding for most of the participants. For example, one
participant mentioned the postcard to the caregiver every day of the data

collection week [translated: “Am | getting it (the postcard) today?”].

3.4.4 Research question 3: Effect of COVID19

The COVID-19 outbreak and subsequent lockdown within Bangkok delayed the
start of recruitment for 7 months. But when restrictions eased, the goal of
recruiting 10 participants was achieved within two weeks. All participants and
carers were supportive of, and adhered to, the safety procedures in place. No
negative effects were reported in relation to the pandemic impacting people’s

willingness to participate.
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3.4.5 Research question 4: Protocol adherence

All ten participants met the minimum wear time criteria, but one participant
wore it day and night for 5 days because she liked it, and the carer did not want
to deny her. The average wear time was 11 hours, 15 minutes per day (range
from 8 hours, 7 minutes to 15 hours, 54 minutes).

3.4.6 Research question 5: Diary adherence

The wear diary was completed for nine participants [9/10 *100 = 90%]. Four
participants completed the diary by themselves. Five were completed by carers.
One did not fill it in due to the participant’s dislike of writing and the carer did
not have time. Table 3.2 shows each participant’s seven-day average time
difference in minutes between the accelerometer and the diary. There was a
trend (p-value = 0.067) that diaries completed by the participants had a higher

agreement to the accelerometer data than the diaries completed by carers.

3.4.7 Research question 6: Side effect and feedback

No significant side effects were reported that impacted participation. No sweat
rash or any form of skin irritation reported in relation to wearing the
accelerometer. Two participants noted mild discomfort when wearing the
accelerometer, such as a feeling of tightness around the body. One carer
observed that the participant was more irritable on the first few days of the
measurement week. However, as all of these effects can be resolved, these are

not deemed to impact feasibility.

3.5 Discussion

This study demonstrated that it was feasible to recruit Thai adults with
intellectual disabilities from the community-based setting during the COVID-19
pandemic to an accelerometer study. It was also possible to retain participants
for the duration of the protocol. All participants were able to achieve the
minimum wear time and adhered to the measurement protocol. Most of the
participants (90%) completed the diary. There was no major negative effect from

participation nor from wearing the accelerometer.
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The recruitment and retention rate in this study was 100%. This level was high,
compared to the previously reported difficulties with recruiting people with
intellectual disabilities to research (Nicholson et al., 2013). This could be
because the adults with intellectual disabilities who are involved in the
prevocational programme were had very little challenging behaviours and less
severe levels of intellectual disabilities. People involved in this programme were
keen to socialise, learn to work, and all aspired to get a job in the future. The
atmosphere of this Programme could also have a major role, as it was very
friendly and supportive. The attendees as a group were excited by the study,
specifically the new accelerometer belt, the new task, the new responsibility to
the research and the rewarding gift. Furthermore, the group were keen to take
part in a study that their friends and peers were also involved in, suggesting this
group recruitment from the one community programme assisted with
recruitment. Another possible explanation is that one of the barriers of
recruitment people with intellectual disabilities was the demands of carers
(Lennox et al., 2005). As these participants were relatively healthy young adults
with low support needs from carers, this could lessen this effect and increase

the willingness from participants and carers to join the research.

The adherence to the protocol in this study was also high. This could in part be
because the protocol was not too difficult or complex, and participants and
carers did not perceive the commitment as a heavy burden. The protocol was
designed to be as simple as possible and it was ensured that all participants and
carers received a sufficient and accessible level of information prior to data
collection that explained the procedures. In addition, it was made clear to all
participants and their carers that participation and adherence to the protocol
was optional, for example the participants were able to choose not to wear the
device on any day or any time that they did not want to wear it, with no
negative implications nor punishment. The emphasis was deemed necessary
because verbal or physical punishment as a discipline method was common in
Thai families and it was important to ensure that all participants were involved
in this study because they wanted to be (Bhasavanich, 1993). The positive view
toward the protocol could be the key to the successful adherence. Because there

is very limited data on sedentary behaviours of adults with severe level of
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intellectual disabilities, the high level of success in recruitment and adherence
with no significant reported side effect in the feasible study, we saw a
possibility to include severe level of intellectual disabilities in the full-scale

study.

Although there was a high completion rate for the wear diary, the data
highlighted wide variations in the recorded start time between the diary and the
accelerometer. Therefore, as this data is not comparable, the additional burden
of the dairy may outweigh the benefits of the data collected from it. Therefore,
for a future full-scale study, it is recommended that the wear diary is not
completed, and that wear time is identified from the accelerometer using a
wear time algorithm (Troiano et al., 2008). Finally, this study was done during
the COVID-19 pandemic. Thailand was the first country to report a positive case
outside China, on 13t January 2020 (Wetchapanpesat et al., 2021). The COVID-
19 first outbreak and subsequent lockdown and curfew delayed the start of
recruitment for months. No recruitment was performed during any lockdown due
to safety concerns. Interestingly, no individual declined to participate due to
COVID-19 as a reason.

3.5.1 Strengths and Limitation

This was the first study that has aimed to address the lack of research on
sedentary behaviour in Thai adults with intellectual disabilities. To ensure the
suitability of the recruitment plan and measurement procedures, this study was
designed to ensure feasibility prior to progressing to a full-scale study.
Therefore, the findings from this study can be used to inform the design of a
full-scale study. Not without limitation, as recruitment was only conducted in
one community setting, this limits the understanding of feasibility for other
community-based organisations. In addition, as this setting primarily included
adults with milder levels of intellectual disabilities, it limits generalizability to
people with more severe levels of intellectual disabilities. Finally, due to the
pandemic, a follow-up qualitative study to investigate the participants’
experience and barriers to lifestyle behaviours was cancelled, therefore, there is
still this knowledge gap in Thai adults with intellectual disabilities that can be

explored in the future studies.
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3.6 Conclusion

In conclusion, all research questions within this study were deemed to be
feasible with no major negative effects reported. Therefore, the decision is
made to progress to a full-scale study investigating sedentary behaviour in Thai

adults with intellectual disabilities with the current protocol.



Table 3.1 participants characteristics

No. Gender Age Height Weight BMI BMI Employment ID level Diagnosis
(year) (cm) (kg) category
1 Female 19 153 57 24.3 Normal No Mild Unknown
2 Female 20 167 53 19.0 Normal No Mild Unknown
3 Male 24 167 88 31.6 Obese Yes Mild ASD, G6PD,
MDD
4 Female 20 160 65 25.4 Overweight No Moderate Unknown
5 Female 18 164 50 18.6 Normal No Moderate Epilepsy
6 Female 19 142 40 19.8 Normal No Moderate DS
7 Female 21 155 111 46.2 Obese Yes Moderate Unknown
8 Male 18 182 55 16.6 Underweight No Mild ASD, ADHD
9 Male 32 157 72 29.2 Overweight Yes Moderate DS
10 Male 20 172 55 18.6 Normal No Mild ASD, CKD

ASD: Autism spectrum disorder, G6PD: Glucose-6-phosphate dehydrogenase deficiency,
MDD: Major depressive disorder, DS: Down syndrome, ADHD: Attention deficit hyperactivity disorder,

CKD: Chronic kidney disease

65
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Table 3.2 average daily time difference in minutes between the accelerometer and the diary timestamp

ID Day Day Day Day Day Day Day Day Record
1 2 3 4 5 6 7 average by
On Off On Off On Off On Off On Off On Off On Off
1 Accelerom 10:00 0:45 19:21 5:14 19:20 5:54 19:20 5:29 19:26 5:57 19:22 5:08 9:56 21:45
eter
Diary 10:00 0:00 19:23 5:12  19:21 5:53  19:22 5:28 19:27 5:42 19:23 5:05 9:57 21:40
Time 0 45 2 2 1 1 2 1 1 15 1 3 1 5 11.43  Self
difference
2 Accelerom 10:00 16:41 8:45 20:52 9:34 20:19 9:06 21:31 9:04 22:38 9:23 23:14 10:17 18:41
eter
Diary 10:00 17:30 8:50 20:30 9:30 20:20 9:06 20:30 9:09 22:30 9:28 22:30 9:30 22:43
Time 0 49 5 22 4 1 0 61 5 8 5 44 47 242 70.43  Carer
difference
3 Accelerom 10:00 0:39 12:41 23:46 13:01 0:41 13:08 0:12  13:11 23:51 12:44 0:09 13:12 0:53
eter
Diary 10:00 0:37 12:43 23:44 13:00 0:39 13:08 0:00 13:12 23:50 12:44 0:08 13:11 0:52
Time 0 2 2 2 1 2 0 12 1 1 0 1 1 1 3.71 Self
difference
4 Accelerom 11:00 20:00 11:18 19:06 5:23  22:14 7:51  21:17 7:27 19:02 9:44 19:03 6:22 19:43
eter
Diary 11:00 20:00 11:20 19:00 6:04 21:40 7:53 20:28 7:33 19:00 9:49 19:00 7:20 19:00
Time 0 0 2 6 41 34 2 49 6 2 5 3 58 43 35.86  Carer
difference
5 Accelerom 10:30 18:42 6:00 20:31 5:41 18:57 5:16 18:41 7:26 18:57 6:45 16:43 7:56 16:46
eter
Diary 10:30 18:14 6:30 19:30 7:00 19:00 8:30 18:30 8:10 18:00 8:00 17:00 8:00 17:30
Time 0 30 30 61 79 3 194 11 44 57 75 17 4 44 92.71 Carer
difference
7 Accelerom 10:00 18:04 7:05 16:01 8:37 15:02 9:06 16:28 7:06 16:29 6:34 16:02 6:32 17:00
eter
Diary 10:00 17:00 9:00 16:30 8:00 17:30 9:30 18:00 8:00 16:45 8:00 17:00 7:30 N/A
Time 0 64 115 29 37 148 24 92 54 16 86 58 58 111.57 Carer

difference
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8 Accelerom 13:21 22:39 5:28 22:42 8:17 22:21 9:00 22:13 5:13 21:54 5:33 21:23 5:43 21:58

eter

Diary 13:21 22:17 5:53  22:37 9:10 20:10 9:00 20:15 5:14 21:16 5:36 21:08 5:47 21:54

Time 0 22 25 5 53 131 0 122 1 38 3 15 4 4 60.43  Self
difference

9 Accelerom 13:00 19:31 6:32 20:07 7:15 19:47 6:25 19:48 6:42 19:51 6:06 19:56 6:18 19:54

eter

Diary 13:00 19:45 6:30 19:30 7:15 19:20 6:45 19:45 6:40 19:40 6:15 19:45 6:50 19:40

Time 0 14 2 37 0 27 20 3 2 11 9 11 32 14 26.00 Carer
difference

1 Accelerom 11:00 20:10 7:49 20:06 7:53 19:24 7:18 20:17 9:15 19:49 7:00 20:32 8:56 19:47
0 eter

Diary 11:00 20:08 7:49 20:05 7:52 19:23 7:18 20:15 9:16 19:48 7:01 20:31 8:56 19:46
Time 0 2 0 1 1 1 0 2 1 1 1 1 0 1 1.71 Self
difference

Noted No.6 did not provide diary timestamp.
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Chapter 4 Levels and patterns of sedentary
behaviours in Thai adults with intellectual
disabilities

4.1 Abstract

Background: There were no data on the levels and patterns of sedentary
behaviour among Thai adults with intellectual disabilities. The objective of this
study was to examine levels and patterns of sedentary behaviours in Thai adults

with intellectual disabilities.

Methods: Thirty-eight free-living adults with intellectual disabilities (24 men;
age 23 + 4.59 years) were recruited. The protocol was to wear an accelerometer
during the waking hours for 7 days. Sedentary behaviours parameters were
including total sedentary time, percent of wear time sedentary, number and
duration of sedentary bouts >1, >10, =30, =60, and =90 min, and sedentary

breaks. Predictors of sedentary parameters were also explored.

Results: Total mean sedentary time was 6 hours 43 minutes per day (mean + SD =
403 + 124 min/day), equivalent to 62.5% of wear time (Table 4.2). Most
sedentary bouts were shorter than 10 minutes. Women were more sedentary
than men and maximum sedentary bouts were 147 minutes for women and 86
minutes for men. Gender (B 77.40, 95% ClI 30.73, 124.08) and BMI (B -4.91, 95%
Cl -8.35, -1.48) were significant predictors of total sedentary time. For
percentage of time sedentary, gender (B 8.50, 95% Cl 3.38, 13.63), BMI using
Asian cut-offs (B -4.24, 95% Cl -6.45, -2.03) and severe level of intellectual
disabilities (B 5.11, 95% CI 0.67, 9.56) were significant predictors. However, only
gender (B 1.17, 95% CI 1.03, 1.33) was a significant predictor of greater duration

of maximum sedentary bout duration.

Conclusion: Thai adults with intellectual disabilities are more sedentary than
Thai adults without intellectual disabilities. This effect is pronounced for
females with intellectual disabilities. Future research should explore the
potential socio-ecological factors that contribute to the high sedentary levels of

adults with intellectual disabilities.
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4.2 Introduction

Sedentary behaviour, from the Latin sedere, “to sit” (Tremblay et al., 2010), is
defined as any waking activity that expends very low energy of no more than 1.5
metabolic equivalents (METs), while in a sitting, reclining or lying position
(Tremblay et al., 2017). There are several everyday activities that are
considered sedentary behaviours, such as sitting during commuting to work,
working desk jobs, or sitting watching television. It is also important to clarify
that sedentary behaviour is not the same as physical inactivity, which indicates
inadequate levels of physical activity (Leitzmann et al., 2018). These two
constructs can occur independently and have separate health impacts (Biswas et
al., 2015).

Prolonged sedentary time has adverse impacts on overall health, with the need
to reduce high sedentary time recognised by the World Health Organization (Bull
et al., 2020). Sedentary behaviour has been linked to numerous negative health
outcomes, such as non-communicable diseases (NCD; (Biswas et al., 2015;
Hamburg et al., 2007; Schmid & Leitzmann, 2014; Wilmot et al., 2012) and
mortality (Chau et al., 2013; Diaz et al., 2017; Dunstan et al., 2010; Veerman et
al., 2012). Systematic reviews have also shown that sedentary time is associated
with an increased risk of type 2 diabetes and cardiovascular disease (Biswas et
al., 2015; Wilmot et al., 2012). Furthermore, a meta-analysis by Schmid &
Leitzmann (2014) found that sedentary time was reported to increase relative
risks for colon, endometrial, and lung cancer. Moreover, sedentary time was
found to increase all-cause mortality (Chau et al., 2013; Diaz et al., 2017;

Dunstan et al., 2010) and reduce life expectancy (Veerman et al., 2012).

Despite these negative health outcomes, sedentary behaviour is modifiable and,
therefore, it has become one of the key target behaviours for reducing NCDs.
Based on this existing research, several countries putting sedentary behaviours
advice in their national health guidelines, including UK, Germany, Norway,
Canada, Australia, New Zealand (Stamatakis et al., 2019), and Thailand
(Hongchayangkool et al., 2018), as well as the WHO (Bull et al., 2020). These
guidelines recommend that adults reduce sedentary time and break up periods

of prolonged sedentary time with physical activity. Furthermore, the 2020
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guidelines published by the WHO (Bull et al., 2020) were the first guidelines to
make recommendations for people living with disabilities, including intellectual
disabilities. Similar to the guidelines for people without disabilities, it was
recommended that people with disabilities reduce sedentary time and replace
sedentary behaviours with physical activity, as much as possible. The
development of these guidelines highlights the emerging evidence on the
importance of reducing sedentary behaviours in people with intellectual
disabilities (Carty et al., 2021). However, as with the general population, there
is insufficient evidence to make recommendations on what constitutes high and
low sedentary time; therefore, it is important that further research is conducted
to better understand sedentary behaviours in adults with intellectual disabilities
(Carty et al, 2021).

Previous research has highlighted that adults with intellectual disabilities, in
general, spend a high proportion of their day sedentary. A systematic review
reported that adults with intellectual disabilities have an objectively-measured
sedentary time of approximately 522-643 min/day, which is more than adults
without intellectual disabilities (Melville, Oppewal, Schafer Elinder, et al.,
2017). Another comparative study showed that adults with intellectual
disabilities had significantly higher sedentary time than adults without
intellectual disabilities (Oviedo et al., 2019). This is concerning as sedentary
time of more than 240 min/day is associated to an increased mortality rate,
putting adults with intellectual disabilities at high risk of the damaging health
outcomes from sedentary behaviours (Chau et al., 2015). Since the prevalence of
sedentary behaviour is higher in adults with intellectual disabilities, it is
important to study sedentary behaviours to support the development of
interventions to reduce sedentary time. There is also limited international
research on the sedentary behaviours of adults with intellectual disabilities and,
therefore, understanding these behaviours in different countries is a priority
area (Carty et al., 2021). It is crucial to study sedentary behaviours patterns as
there is increasing evidence that, in addition to total sedentary time, the
pattern of sedentary behaviours, such as prolonged bouts, also have negative
effects on health (Diaz et al., 2017; Healy et al., 2008; Healy, Matthews, et al.,
2011; Kim et al., 2015).
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There is an increasing number of studies investigating sedentary behaviours in
the Thai general population (Banks et al., 2011; Konharn, 2012; Liangruenrom et
al., 2019; Liangruenrom et al., 2018; Liangruenrom et al., 2017; Tanlamai et al.,
2022). However, these studies all have several limitations. Almost all of the
studies (95.6%) were by questionnaire or activity diary and very few (3.5%) were
reported sedentary time based on objective device-based measurement
(Liangruenrom et al., 2018). In addition, many studies misclassified physical
inactivity as sedentary behaviour, which raises questions on the validity of these
data. The two studies with the largest sample size did not report sedentary time
based on the standard min/day, but in percentage of participants with high level
of sedentary time (Liangruenrom et al., 2017; Peltzer & Pengpid, 2016). Not
using the standard approach to report sedentary time, limits comparison of Thai
sedentary behaviours prevalence to other populations. The limitations described
above highlight that research into sedentary behaviours in the Thai population is

in the early stages and additional high-quality research is required.

The Department of Empowerment of Persons with Disabilities of Thailand
estimated that there are more than 140,000 individuals with intellectual
disabilities in Thailand (Annual report of the disabled people in Thailand 2020).
However, no studies have investigated sedentary behaviour in adults with
intellectual disabilities in Thailand. This is a significant gap and the literature
that needs to be addressed. Furthermore, it is important to consider the
limitations of sedentary behaviour research in the general Thai population and
ensure research includes objective measurement and accurate classification of
sedentary behaviours. In addition, several inconsistent associations were
reported on correlates of sedentary behaviour in adults with intellectual
disabilities (Oppewal et al., 2018), hence the need to investigate this gap in Thai
adults with intellectual disabilities. Therefore, the aim of this study is to fill this
gap in knowledge about levels and patterns of sedentary behaviours in Thai

adults with intellectual disabilities.

Research questions

1. What are the levels of sedentary behaviour in Thai adults with intellectual

disabilities?
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2. What are the patterns (bouts, type of day, and time of day) of sedentary

behaviour in Thai adults with intellectual disabilities?

3. What factors are associated with patterns of sedentary behaviour in Thai

adults with intellectual disabilities?

4.3 Methods

4.3.1 Ethical considerations

This study was approved by the Medical, Veterinary, and Life Sciences College
Ethics Committee, University of Glasgow and Rajanukul Institute, Bangkok,
Thailand. Written informed consent was required from participants and legal
guardians prior to participation. Participants and carers were able to revoke

consent to participate at any point of the study.

4.3.2 Participants
4.3.2.1 Recruitment

This study aimed to recruit 40 adults with intellectual disabilities to participate.
This sample size was empirical chosen to potentially afford normal distributed
data and was feasible given the study resources. Participants were recruited
through Rajanukul Institute’s prevocational programmes for people with
intellectual disabilities located in Bangkok and Pathum Thani, Thailand, between
September 2020 and March 2021. The two centres in Bangkok and Pathum Thani
provided different training programmes. The Bangkok centre activities were
mostly indoor work, except for car wash (only assigned to male attendees),
while the Pathum Thani centre assignments were outdoor in the agriculture field
and large greenhouse. People with intellectual disabilities who are older than 15
years old were eligible to sign up. The programme was from 8.00 to 15.00 on
Monday to Friday. The attendees were able to choose to come every weekday or

every other day and the course was three months long.
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4.3.2.2 Recruitment specifics

The teachers in the prevocational programmes facilitated the researcher (KC) to
meet the groups. During the recruitment period, the researcher (KC) attended
the morning sessions on a daily basis. The teachers were the gatekeepers and
made first introductions between the researcher and people who were
interested in taking part. Information sheets were handed out at the beginning
to the participants and carers; participant information sheets were in an easy
read format. The accelerometer was shown and demonstrated to facilitate
understanding of the study procedures. The participants and carers were free to
ask any questions and practice wearing and taking off the accelerometer until

they felt comfortable with it. Forty-five information sheets were handed out.

4.3.2.3 Inclusion criteria

The inclusion criteria for participants were: (i) aged 18 years or over, (ii) being
independently ambulatory, and (iii) having mild to severe intellectual

disabilities.

4.3.3 Measurements
4.3.3.1 Descriptive characteristics

Age, gender, employment status, level of intellectual disabilities, diagnosis, and
living arrangement were obtained by either self-report from participants or
proxy report from a carer or teacher. Weight and height were measured using
digital scales and a stadiometer, respectively. Body mass index was be
calculated [weight/height? (kg/m?)] and categorised by both global and Asian-
specific BMI classification (WHO, 2004).

4.3.3.2 Sedentary behaviours

The ActiGraph wGT3X+ (ActiGraph LLC, Pensacola, FL) device was used to
measure sedentary behaviour. Prior to data collection, each device was
initialised according to manufacturer’s specifications. Throughout data
collection, participants wore the device around their waist, positioned on the

hip (above the iliac crest), and attached using an elastic belt. Participants were
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asked to wear the device for seven days and remove it when showering or
swimming. Due to COVID19 breakout and lockdown, the distribution and return
of the accelerometers was more flexible to support the participants. Participants
could return the device via mail or return it to the day centre where it could be

collected. Additionally, the total number of ActiGraph in the study was 5.

4.3.3.3 Management of data

Accelerometer measures movement by converting raw acceleration data into
counts, which are arbitrary unit that proportionate to the acceleration per
epoch of time. The converted counts were interpreted by cut points into activity
intensity. Accelerometer data were sampled at a rate of 30 Hz and post-
processed using Actilife 6 software and reduced to 60-second epochs of data.
The required wear time for the device was three out of the seven measurement
days for at least six hours per day and non-wear was classified as 60 minutes of
continues zero counts. Sedentary behaviour was classified as 0-99 counts per
minute, with this cut point applied to all eligible data using ActiLife 6 software.
This cut points was chosen as it has been validation in the general population
and no population-specific cut points for adults with intellectual disabilities
were available (Atkin et al., 2012).

The primary sedentary behaviour parameters were adapted from best practice
guidelines (Byrom et al., 2016). Sedentary parameters can be categorised into
three groups including sedentary outcomes, sedentary bouts, and sedentary
breaks. Sedentary outcomes were as follows: (a) total sedentary time
(presenting in both hours and minutes for easier comparison); (b) percentage of

time spent sedentary; (c) and total time in sedentary bouts.

Sedentary bout variables were as follows: (a) weighted median bouts duration
(minutes); (b) maximum sedentary bouts duration (minutes); (c) number of
sedentary bouts; and (d) duration of sedentary bouts (minutes). Previous
research has shown that sedentary behaviour in adults with intellectual
disabilities was mostly accumulated in short sedentary bouts of less than 10

minutes (Oviedo et al., 2017). Therefore, in the present study, sedentary bouts
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(number and duration), were investigated with the following thresholds: >1, >10,
>30, 260, >90 minutes.

Sedentary breaks were calculated as at least 1 epoch where the accelerometer
registers > 100 cpm following a sedentary bout (Ghosh et al., 2021; Harris et al.,
2019). Sedentary breaks were as follows: (a) number of sedentary breaks and (b)

duration of sedentary breaks (min).

To further investigate patterns, all sedentary behaviour outcomes were
calculated as averages per day (defined as at least 6 hours of wear time) and
averaged across all valid days. Furthermore, time of day was categorized as
follows: Early morning (6:00 a.m. to 8:59 a.m.); Late morning (9:00 a.m. to
11:59 a.m.); Early afternoon (12:00 p.m. to 2:59 p.m.); Late afternoon (3:00
p.m. to 5:59 p.m.); Early evening (6:00 p.m. to 8:59 p.m.); Late evening (9:00
p.m. to 11:59 p.m.).

4.3.4 Statistical analysis

All statistical data were analysed using SPSS 28 IBM statistical package (SPSS
IBM). Prior to analysis, all data were checked for missing values. There was no

missing data in descriptive data or daily and hourly sedentary outcomes.

4.3.4.1 Descriptive statistics

To answer research question 1, descriptive statistics for all sedentary behaviour
variables and demographic data are presented as mean (M) + standard deviations
(SD) or number (percentage). Independent t-tests were used to investigate any

differences in means between men and women.

4.3.4.2 Level and pattern of sedentary behaviours

To answer research question 2, sedentary behaviours were quantified using daily
outcomes (total sedentary time, percentage of wear time spent sedentary,
weighted median bouts duration, maximum sedentary bouts, number and
duration of sedentary bouts (=1, 210, =30, 260, >90), number and duration of

sedentary breaks). Patterns of physical activity changes through time of day
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were investigated on hourly outcomes (sedentary time, bout duration, and bout
number). Line graphs were used to illustrate trends. To detect differences
between each time of day and type of day, linear mixed models were
performed. This statistical model was chosen for its ability to handle missing
data in each time category. A fixed effect was the parameter with expected
effect on the outcome, which is the time variable in this study. While random
effect was the difference between subjects. Time variable was categorical. No
predicted score. The SPSS details are in appendix 6.

4.3.4.3 Predictors of sedentary behaviour

To answer research question 3, predictors of sedentary behaviour outcomes
were investigated. Firstly, normality of the outcomes was checked by plotting
histograms, Kolmogorov-Smirnov, and Shapiro-Wilk tests. The normally
distributed outcomes were analysed with stepwise multiple linear regression.
The positively skewed decimal outcomes (average bout duration and average
break duration) were log transformed and analysed with multiple linear
regression. The positively skewed count outcome (maximum bout) was analysed
with Poisson or negative binomial regression. Preliminary Poisson test showed
overdispersion (variance above mean) in the data indicated by both values of
deviance and Pearson Chi-square divided by degree of freedom exceeding 1.2,
therefore negative binomial regression was selected. The model with estimate
value of dispersion parameter gave the least goodness of fit indicators; Akaike's
Information Criterion (AIC) and Bayesian Information Criterion (BIC), and
therefore was selected. Mixed linear models were used to conduct exploratory
analyses to examine differences in sedentary behaviour variables (total volume,
bouts and breaks) according to the type of day (weekday vs. weekend) and time
of day (number and duration of sedentary bouts only). Variables tested for
predictability were age, gender, BMI, standard BMI classification (overweight 25-
29.9 kg/m?, obesity >30 kg/m?), Asian BMI classification (overweight 23-27.5
kg/m?, obesity >27.5 kg/m?, (WHO2004)), level of intellectual disabilities,
employment status, job assignment at day centre (mostly desk work or mostly

physical work), gender of family member in the house.
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4.4 Results

4.4.1 Participants

Forty-one adults with intellectual disabilities participated in this study. Two
participants did not meet the minimum wear time criteria of 6 hours of at least
3 days and therefore were not included in the analysis. One participant
withdrew from the study because he fiddled with the ActiGraph until the lid
covering charging/data port was broken. The carer was the one who returned
the device and decided to withdraw. Therefore, N=38 participants were included
in the analysis. Table 4.1 shows demographic characteristics of the sample. Men
were more prevalent than women (24 vs. 14). Age ranged from 18 to 35 years.
Twelve participants, who were all men, also had a diagnosis of autism. Nine
participants had intellectual disabilities associated with Down syndrome. Most
participants were male, in their early twenties, normal weight, with moderate
intellectual disability, unemployed, and living with family. In addition, there was
a significant difference in job assignment (p<0.001) between men and women as

women were less likely to be employed in physical work.

4.4.2 Wear time

Participants wore the accelerometer for an average of 10.81+2.81 hours/day
(Table 4.1). There was no difference in wear time between men and women.
Among the 38 participants, 27 provided a complete week of valid data, while
N=2 participants provided 6 days of data, N=4 provided 5 days, N=4 provided 4

days, and N=1 provided 3 days. Non-wear time was highest during late evening.

4.4.3 Levels of sedentary behaviours

Total mean sedentary time was 6 hours 43 minutes per day (mean + SD = 403 +
124 min/day), equivalent to 62.5% of wear time (Table 4.2). Most sedentary
bouts were shorter than 10 minutes. Maximum sedentary bouts were 147 minutes
for women and 86 minutes for men. The average maximum bout duration for
women and men were 74.86 and 57.33 minutes, respectively. Sedentary bouts in
30-59 minutes, >60 and >90 minutes were limited. Women were more sedentary

than men in total time, percentage of time, and maximum bout duration (P <
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0.05) (Figure 4-2). There was a trend (p=0.068) that men had a longer duration
of sedentary breaks. There was no significant difference between men and

women for weekend and weekday outcomes.

4.4.4 Patterns of sedentary behaviours

For time of day, the duration of sedentary bouts was significantly higher in the
early evening and late evening compared to late morning, with greater
difference in late evening (Figure 4-1). The only effect of day of the week
(weekday vs weekend) was on sedentary bout duration in the late evening
(Figure 4-3), where bouts were M=3.72 minutes longer at the weekend (P<0.001,
95% Cl 1.54, 5.91). Sedentary time (minute/hour) was similar in weekday and

weekend (Figure 4-5).

There were significant changes in the humber of sedentary bouts throughout the
day (time of day: Figure 4-4). There were significantly less sedentary bouts in
the early morning in comparison to late morning, early afternoon, and late
afternoon (P<0.001). The number of sedentary bouts also significantly declined

in early and late evening compared to late morning.

4.4.5 Predictors of sedentary behaviours

Results for significant (P<0.05) predictors of sedentary outcomes are presented
in Table 4.3. For total sedentary time, gender (B 77.40, 95% Cl 30.73, 124.08)
and BMI (B -4.91, 95% Cl -8.35, -1.48) were significant predictors. Being female
was associated with increased sedentary time, while increasing BMI was
associated with decreased sedentary time. For percentage of time sedentary,
gender (B 8.50, 95% CI 3.38, 13.63) and BMI Asian cut points (B -4.24, 95% CI -
6.45, -2.03) were significant predictors, with the same direction of association
as those in sedentary time. More severe level of intellectual disabilities (B 5.11,
95% Cl 0.67, 9.56) was associated with increased percentage of sedentary time.
For maximum bout of sedentary time, only gender (B 1.17, 95% CI 1.03, 1.33)
was significant with the same direction of association, being women predicted

having greater duration of max sedentary bout.
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4.5 Discussion

This is the first study to report on levels and patterns of objectively measured
sedentary behaviour in Thai adults with intellectual disabilities. The key findings
were that Thai adults with intellectual disabilities had an average sedentary
time of 6.7 hours per day (403 min/day, accounting to 62.5% of wear time). In
general, this daily sedentary time was accumulated in bouts lasting less than 10
minutes, with participants engaging in minimal sedentary bouts lasting longer
than 30 or 60 minutes. Participants were more sedentary during evening time, in
particular the late evening during the weekend. Gender, level of intellectual
disabilities, BMI, and BMI Asian cut points were predictors of sedentary

behaviour.

The level of sedentary behaviours in this study was lower than previous
objectively measured studies in Europe and America (Ghosh et al., 2021; Harris
et al., 2019; Oviedo et al., 2017). A UK study reported a mean sedentary
time491.3 min/day (Harris et al., 2019). Two studies in Spain reported 612.9
min/day (Oviedo et al., 2017) and 615.04 min/day (Oviedo et al., 2019). The
most recently published study in the US reported average sedentary time of 514
min/day (Ghosh et al., 2021). One potential explanation for this difference is
that the studies in Europe and America is the older participants than in the Thai
sample The European and US studies reported mean ages of 45.3 (Harris et al.,
2019), 44 (Oviedo et al., 2017), 46 (Oviedo et al., 2019), and 46 years old (Ghosh
et al., 2021), compared to the much younger mean age of 23 years old in this

study.

There were very few comparable objectively measured sedentary behaviours
studies in Thai or Asian adults with intellectual disabilities. There were two
studies in Asian adults with intellectual disabilities; reporting sedentary time of
495.4 + 87.1 min/day in Hong Kong (Chow et al., 2018) and 517.69 + 103.19
min/day in Taiwan (Hsu et al., 2021). The mean age of participants in these two
studies was around 40 years old. The lower level of total sedentary time in the
present study could be in part attributed to the assigned day activities in the
prevocational programme or the younger age of the participants. Overall, due to

the lack of existing research on sedentary behaviours in Asian samples with
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intellectual disabilities, the scope for comparison with previous literature is

limited.

In relation to patterns of sedentary behaviours, sedentary time in this study was
highest in late evening. This was in contrast with two previous studies in adults
with intellectual disabilities that reported more sedentary time in the morning
(Harris et al., 2019) and more sedentary time during daytime than the evening
time (Oviedo et al., 2017). A similar recruitment strategy was used in Oviedo et
al. (2017), as participants were recruited from an occupational day centre.
Therefore, the difference in sedentary time with time of day could be due to
different activities or work assignments occurring in the centre programme. This
suggests it might be possible to reduce sedentary time through day centre daily

activity programmes.

The difference between weekday and weekend days was detected in sedentary
bout duration in late evening time, in which weekend bouts were longer. This
result was also in contrast with Oviedo et al. (2017), which reported participants
spent more time sedentary during the weekday than during weekend days. A
previous study involving adults with intellectual disabilities living in the United
States reported that the number of bouts was significantly greater during the
weekday than weekend (Ghosh et al., 2021). While another study in UK reported
no significant difference between total sedentary parameters in weekday and
weekend (Harris et al., 2019). This inconsistency could also possibly be the
difference in activities in the centres, as instructors would be more confident to
assign younger people physical jobs than older participants in previous research.
The sedentary time accumulation in short bouts was consistent with previous
intellectual disability studies (Ghosh et al., 2021; Harris et al., 2019; Oviedo et
al., 2017).

The result that women were more sedentary than men is in contrast to a
systematic review on correlates of sedentary behaviours in the Thai population
that reported evidence suggesting that male adults were more sedentary than
females (Liangruenrom et al., 2019). Therefore, this provides initial evidence
that the behaviours of Thai adults with intellectual disabilities differs from Thai

adults without intellectual disabilities. Contrastingly, a recent systematic review
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on sedentary behaviours of adults with intellectual disabilities reported that
finding that women were more sedentary than men from objectively measured
sedentary time studies , although an analysis by the weighted average found no
gender differences, and the meta-analysis found an insignificant overall effect of
gender (Westrop et al., 2019).

The present study finding that women were more sedentary than men could be
due to the allocation of work within the prevocational programme along gender
norms. For example, women received desk or indoor jobs like food preparation
or package labelling, whereas men did more manual labour jobs. This could be
due to Thai culture tending to be overprotective on women, and especially more
on vulnerable disabled women (Bualar, 2014; Lundberg, 2000). Furthermore, in
recent years, Thailand has passed a law promoting disability employment
(Empowerment of Persons with Disabilities Act, B.E. 2550 (2007)), but still,
employers hire more men, resulting in an employment rate of men with
disabilities that is double the rate of employment for women with disabilities
(Cheausuwantavee & Keeratiphanthawong, 2021). Another barrier to
employment was that family members were more concerned with safety in the
working environment of women (Bualar, 2014). This makes it more challenging
for women with intellectual disabilities to be able to work and live

independently in Thailand.

Four predictors of sedentary behaviours were identified in this study: gender,
level of intellectual disabilities, BMI and BMI Asian cut points. A systematic
review on correlates of sedentary behaviour in adults with intellectual
disabilities found inconsistent results for sex, genetic syndromes, weight status,
physical health, mobility, level of intellectual disabilities, and mental health
(Oppewal et al., 2018). Focusing on BMI, the finding in this study that BMI and
BMI Asian cut points have negative association with sedentary outcomes is
consistent with previous research in individuals with Down syndrome, Williams
syndrome and Prader-Willi syndrome (Nordstrem et al., 2013), but contrast with
three studies (Hsieh et al., 2017; Melville et al., 2018; Oviedo et al., 2017). This
different finding could be explained by the difference in age of the sample.

Mean age in this study and Nordstrem study were 23 and 28.5, respectively,
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while the other three studies were 37.67 (Hsieh et al., 2017), 43.6 (Melville et
al., 2018), and 44 (Oviedo et al., 2017). This could mean that age might play a
role as a modifier for BMI on sedentary outcomes. However, the lack of
conclusive findings highlights complexity of the problem and the need for further
research into predictors of sedentary behaviours in people with intellectual
disabilities, in particular studies including Asian samples. In addition, Asian
people are with increased risk of NCDs at lower BMIs than the standard
overweight cut-off point at >25 kg/m? (WHO, 2004). The result that BMI Asian
classification was a significant predictor on sedentary behaviours supports the

implement of Asian-specific BMI classification.

4.5.1 Strengths and limitations

This is the first study to investigate levels, patterns, and predictors of sedentary
behaviours in Thai adults with intellectual disabilities. This study used objective
measurement of sedentary behaviours to enable an exploration of various

parameters of sedentary behaviours.

As participants were recruited from a prevocational programme provided by a
special education service, a sampling bias may be present which could have
impacted on the results. People who attended the prevocational programme
were, mor likely to be urban middle class with family support and mild to
moderate levels of intellectual disabilities. Therefore, adults with intellectual
disabilities who were not in the health system or who lived in rural or higher
deprivation areas were not represented. The sample size is small. Consequently,
there is a risk that including multiple variables threatens the validity of the
findings. Therefore, the findings should be interpreted with caution and require
replication in the future. In addition, this sampling method resulted in the
recruitment of younger adults, therefore a comparison between young and older

age groups was not possible in this study.

4.5.2 Future research recommendations

This study is the first to fill the gap relating to the sedentary behaviours of Thai

adults with intellectual disabilities. However, several future research needs have
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been identified. To add to the body of knowledge, there should be continuing
investigation relating to factors that have influences on sedentary behaviours in
adults living in Thailand. Barriers and facilitators to sedentary behaviours should
also be investigated. It is also important to acknowledge that this study was
conducted during the COVID-19 pandemic, which could have impacted the levels
of sedentary behaviour reported in this study. Therefore, future research should
aim to test if these findings are replicated as the impacts of the pandemic lessen

on everyday life.

4.6 Conclusion

The results of this study suggested that Thai adults with intellectual disabilities
spent an average of 6.7 hours per day sedentary, which is accumulated in short
bouts. The highest levels of sedentary time were during the evenings on
weekends. Gender, level of intellectual disabilities, BMI, and BMI Asian cut
points were potential predictors of sedentary behaviours. This exploratory study
provides essential preliminary data to address the gap in the literature on the
sedentary behaviours of Asian, specifically Thai, adults with intellectual
disabilities. As cultural and gender norms, as well the opportunities given to
people with disabilities, can vary between countries and continents, it is
essential that research aims to understand potential impacts on lifestyle factors,
including sedentary behaviour within Thai and Asian countries. As the majority
of previous research in this field is from European and North American countries,
it is not yet possible to determine how generalizable this previous research is to
Asian countries. Therefore, it is essential that future research builds upon this
study to help develop the knowledge-base on the sedentary behaviours of Thai

and Asian adults with intellectual disabilities.
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Table 4.1 Demographic characteristics of participants presented in mean

SD or n (%)

Variables All
n=38 Men Women
n =24 (63.16) n =14 (36.84)
Age (years) 23.00 + 4.59 24.00 + 4.05 21.29 + 5.08
18-24 26 (68.42) 14 (36.84) 12 (31.58)
25-29 8 (21.05) 8 (21.05) 0 (0.00)
30-35 4 (10.53) 2 (5.26) 2 (5.26)
Weight (kg) 66.38 + 20.52 72.74 + 19.29* 55.48 + 18.39
Height (cm) 162.82 + 11.65 167.92 + 10.11* 154.07 + 8.66
BMI (kg/m?) 24.91 + 6.64 25.70 £ 5.70 23.54 + 8.03
BMI category
Underweight 6 (15.79) 3(7.89) 3(7.89)
Normal 15 (39.47) 9 (23.68) 6 (15.79)
Overweight 9 (23.68) 6 (15.79) 3(7.89)
Obese 8 (21.05) 6 (15.79) 2 (5.26)
ID level
Mild 14 (36.84) 7 (18.42) 7 (18.42)
Moderate 22 (57.89) 15 (39.47) 7 (18.42)
Severe 2 (5.26) 2 (5.26) 0 (0.00)
Down syndrome 9 (23.68) 6 (15.79) 3(7.89)
Autism spectrum 12 (31.58) 12 (31.58) * 0 (0.00)
disorder
Nonspecific 13 (34.21) 4 (10.53) 9 (23.68)
Epilepsy 3(7.89) 2 (5.26) 1(2.63)
Organic brain 1(2.63) 0 (0.00) 1(2.63)
syndrome
Employment status
Employed 6 (15.79) 5(13.16) 1(2.63)
Unemployed 32 (84.21) 19 (50.00) 13 (34.21)
Living arrangement
Family 36 (94.74) 23 (60.53) 13 (34.21)
Paid carer 1(2.63) 0 (0.00) 1(2.63)
Private boarding 1(2.63) 1(2.63) 0 (0.00)
school
Wear time 10.81+2.81 10.63+2.56 11.12+3.18
(hours/day)
Wear time 648.58+168.81 637.51+153.89 667.00+£190.53
(min/day)

Note. * p < 0.05 between men and women with intellectual disabilities
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Table 4.2 Sedentary analysis

Variables Average day M(SD) Weekday Weekend
All Men Women All Men  Women All Men  Women
n=38 n =24 n=14 nN=38 n=24 n=14 n=38 n=24 n=14
(63.16) (36.84) (63.16 (36.84) (63.16 (36.84)
) )
Total
volume
Total 6.71 6.16 7.62 6.73 6.21 7.61 6.65 6.00 7.67

sedentary (2.07) (1.64)* (2.36) (2.09) (1.66) (2.43) (2.02) (1.60) (2.22)
time
(hr/day)

Total 402.54 369.52 457.46 403.77 372.76 456.52 399.06 360.03 459.96
sedentary (123.97 (98.58) (141.75 (125.21 (99.64 (145.85 (121.30 (96.04 (132.96

time ) ) ) ) ) ) ) )
(min/day)

Percentag 62.48% 58.76% 68.66% 62.46% 58.84 68.63% 62.53% 58.55 68.75%
e of wear * % %

time

spent

sedentary

(%)

Sedentary
bout

Weighted 2 2 3 2 2 3 2 2 3
median

bouts

duration

(minutes)

Maximum 147 86* 147 147 69 147 89 86 89
sedentary

bouts

duration

(minutes)

Number of  74.72 75.01 74.24 74.09 74.34  73.66 76.50 76.95 75.80
sedentary
bouts

Number of 74.70 74.99 74.21 74.07 74.33 73.61 76.48 76.92 75.8
bouts 1
min

Duration 5.39 4.93 6.16 5.45 5.01 6.19 5.23 4.68 6.09
of bouts (8.03) (7.22) (9.19) (8.11)  (7.33) (9.26) (7.80) (6.88) (9.01)
21 min
(min)

Number of 11.13 9.84 13.27 11.18 9.96 13.25 10.97 9.46 13.32
bouts 210
min

Duration 20.28 19.48 21.27 20.37 19.67 21.28 32.05 18.91 21.25
of bouts
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210 min
(min)

Number of 1.95 1.61 2.52 1.97 1.68 2.45 1.91 1.38 2.72
bouts 230
min

Duration 42.10 40.72 43.60 42.20 40.67 43.98 41.83 40.91 42.56
of bouts
230 min
(min)

Number of 0.08 0.03 0.15 0.08 0.03 0.16 0.08 0.05 0.12
bouts =60
min

Duration 76.84 71 78.93 77.50 65.67 80.73 75.00 79.00 72.33
of bouts
260 min
(min)

Number of 0.01 0.00 0.03 0.02 0.00 0.04 0.00 0.00 0.00
bouts >90
min

Duration 110.33 0.00 110.33  110.33 0.00 110.33 0.00 0.00 0.00
of bouts

290 min

(min)

Sedentary
Breaks

Number of 11.05 9.75 13.24 11.10 9.85 13.24 10.92 9.44 13.24
breaks

Duration 100.96 118.31 79.58 97.21 113.32 76.62 111.81 133.66 87.52
of breaks
(min)

Note. * p < 0.05 between men and women with intellectual disabilities



Table 4.3 Significant predictors on daily sedentary outcomes

Outcomes Predictors p-value B 95%ClI
Total Gender 0.002 77.404 30.730, 124.079
sedentary
time
BMI 0.006 -4.913 -8.350, -1.475
Percentage Gender 0.002 8.501 3.376, 13.626
of time in
sedentary
BMI Asian cut points < 0.001 -4.242 -6.450, -2.033
ID level 0.025 5.111 0.667, 9.555

Max bout Gender 0.018 1.169 1.028, 1.329

87
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Mean of Time in Sedentary Bout by Time of Day

Mean Time in Sedentary Bout

Early Mormning  Late Morning  Early Afterncon Late Afterncon  Early Evening  Late Evening
Time of Day

Figure 4-1 Line graph show sedentary bout duration in different time of day.

Early and late evening had significantly longer time in sedentary bouts (*
marks statistically significant difference).

Multiple Line Mean of Sedentary by Time of Day by Gender

40 . 38 38 Gender
34 —
35 M
29 34 29
30 33 32
25 28
20 23 24

15

10

Mean Sedentary (minute per hour)

Early Morning Late Morning Early Afternoon Late Afternoon Early Evening Late Evening

Time of Day

Figure 4-2 Line graph show sedentary time (minute/hour) of women and men
in different time of day.
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Mean of Time in Sedentary Bout by Time of Day by Type of Day
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Figure 4-3 Line graph comparing means of sedentary bout duration of
different time of day in weekend and weekday.
(* marks statistically significant difference between weekend and weekday)

Mean of Number of Sedentary Bouts occurring on this hour by Time of Day by Type of Day
Type of
Day
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Figure 4-4 Changes in bout number through time of day in weekday and
weekend.
(* marks statistically significant difference between time of day)
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Figure 4-5 Line graph show sedentary time (minute/hour) in weekday and
weekend in different time of day.
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Chapter 5 Physical activity levels and patterns of
Thai adults with intellectual disabilities

5.1 Abstract

Background: There were no data on the levels and patterns of physical activity
of Thai adults with intellectual disabilities. The objective of this study was to
examine levels and patterns of physical activity in Thai adults with intellectual

disabilities.

Methods: Thirty-eight free-living adults with intellectual disabilities (24 men;
age 23 + 4.59 years) were recruited. The measurement protocol was to wear an
accelerometer during the waking hours for 7 days. Physical activity outcomes
were including MVPA, LPA, and steps. Predictors of physical activity were also

explored.

Results: Thai adults with intellectual disabilities took part in an average of 119
minutes per week of MVPA, 229 minutes per day of LPA and 4,899 steps per day.
Thirty-two percent of participants met the goal of 150 minutes of MVPA per
week. MVPA levels were significantly higher during weekdays compared to
weekend days. Men had higher total PA time and had statistically higher levels of
total MVPA (20.51 minutes per day) than women (10.78 minutes per day). Step
counts of men (5474 steps per day) were significantly higher than women (3935
steps per day). Age, level of intellectual disabilities, and BMI Asian cut points

were predictors of physical activity levels.

Conclusion: Thai adults with intellectual disabilities have lower levels of physical
activity than adults without intellectual disabilities in Thailand. Gender specific
health improvement programmes may be needed to address the gendered

patterning of lifestyle behaviours of Thai adults with intellectual disabilities.

5.2 Introduction

Physical activity, which refers to any bodily movement produced by skeletal
muscles that results in energy expenditure (Caspersen et al., 1985), is one of the

key behaviours that can reduce the risk of noncommunicable diseases (WHO,
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2018). Being physically active is linked with lower risk and increased survival for
several cancers (McTiernan et al., 2019), cardiovascular disease, type-2 diabetes
(Warburton et al., 2006), and dementia (Livingston et al., 2017), as well as
improving mental health (Schuch et al., 2016). The health benefits of physical
activity for adults with disabilities are comparable to the benefits identified for
adults without disabilities (Smith et al., 2018). Low levels of physical activity are
one of the key behavioural factors to negatively impact health and increase the
risk of NCDs in people with intellectual disabilities (Bergstrom et al., 2013).
People with intellectual disabilities face numerous barriers to physical activity,
such as poor physical fitness (Hsieh et al., 2017), being overweight, limited
accessibility and social support (Bossink et al., 2017). The seemingly vicious

cycle makes them more susceptible to adverse health outcomes.

From an evolutionary perspective, humans are designed to be physically active
with survival of our ancestors dependant on physical fitness (Eaton, 2003). Our
genome interlinks on that caloric balance between consumption, as food energy,
and expenditure, as physical activity, with an imbalance being one cause of
obesity. Although the basics of human physiology have not changed from early
humans, current living circumstances are greatly different and physical activity
has become somewhat unnecessary for daily life. This mismatch between genetic
makeup and contemporary inactive lifestyle contributes to many
noncommunicable diseases, for example, past exposure to famine may promote
saving-calorie gene variants for survival, but subsequently may contribute to
obesity in current calorie-excess conditions (Benton et al., 2021). Physical
inactivity has been attributed to 6% of the burden of disease from coronary heart
disease, 7% of type 2 diabetes, 10% of breast cancer, 10% of colon cancer, and
9% of premature mortality (Lee et al., 2012). In addition, apart from the disease
burden, there is also economic burden of physical inactivity. Globally, the
estimated cost in health-care systems directly from physical inactivity was 54
billion international dollars in 2013 (Ding et al., 2016).

To gain health benefits from physical activity, adults aged 18 years and over
without disability should complete 150-300 minutes per week of moderate-
intensity aerobic physical activity; or at least 75-150 minutes of vigorous-

intensity aerobic physical activity; or an equivalent combination, with 2 or more
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days on some muscle-strengthening activities on major muscle groups (UK
Department of Health and Social Care2019; WHO, 2020). There is an emphasis on
some physical activity is better than none. In addition, the recent version of
these guidelines has been the first to include specific guidelines for adults with
disabilities. These disability-specific guidelines are the same as those for adults
without disabilities with an additional safety aspect noting that appropriate
physical activity is not a risk for disabled adults. Even though, these guidelines
are not specific for adults with intellectual disabilities, but it included evidence
from intellectual disabilities research in the process of the update of the
physical activity guideline (Smith et al., 2018). However, despite the inclusion of
intellectual disabilities research into the process, almost all of the studies are
from Europe and northern America. No studies included populations from Asia,
which could be due to the low-quality research in the area, thus highlighting the
need for high quality research quantifying the physical activity levels of Asian

adults with intellectual disabilities.

Previous research has demonstrated that less than one out of ten adults with
intellectual disabilities met the physical activity guideline (Dairo et al., 2016)
compared to more than 70% of adults without intellectual disabilities (Guthold et
al., 2018). The average step count in adults with intellectual disabilities was
6,795 steps per day (Dairo et al., 2016), well below the recommended 10,000
steps/day, and the 7,000 steps/day threshold that is equivalent to 150 minutes
per week of MVPA (Tudor-Locke et al., 2011). In Asia, specifically in Hong Kong,
studies have reported adults with intellectual disabilities had 10 min/day of
MVPA (Chow et al., 2018) and 5,000-7,499 steps/day (Chan, 2014), based on
objective measurements of physical activity. These results display the same
trend of low levels of physical activity in Asian adults with intellectual
disabilities, compared to studies based in North America and Europe. However,
data from Asia is still limited and therefore definitive conclusions cannot yet be
made. This vast difference in physical activity levels highlights the need to find

ways to increase the activity levels of adults with intellectual disabilities.

From the most recent estimation, Thailand has 143,368 people with intellectual
disabilities (Annual report of the disabled people in Thailand 2020). However,

no studies have been conducted in Thai adults with intellectual disabilities with
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the aim of quantifying or understanding the physical activity behaviours in adults
with intellectual disabilities. Previous studies involving Thai adults with
intellectual disabilities were focusing on evaluating physical fitness
(Chaiwanichsiri et al., 2000; Chomyounk, 1995), cardiovascular risk factors
(Chalwanichsiri D et al., 2000), and exercise interventions (Jarutwanitpong,
2016; Jeerapong, 2011; Laohapakdee, 2012; Waree, 2021). Furthermore, this
research is primarily based on unpublished theses in sport science field written
in Thai, or papers published in domestic journal with limited scientific
community reach, or summary reports for bureaucratic quality assessment

without any peer-reviewed process.

These limitations in the previous research highlight the need to investigate the
physical activity levels of adults with intellectual disabilities in Thailand. This
will provide a better understanding of whether the trend of adults with
intellectual disabilities having low levels of physical activity is also present
within a Thai population. Furthermore, as there is no existing data on Thai
adults with intellectual disabilities, it is important to explore various parameters
of physical activity. Physical activity can be categorised in various ways, such as
outcomes related to energy expenditure, e.g., intensity, usually light, moderate,
vigorous, and MVPA. It can also be categorised in relation to behavioural
aspects, such as frequency, duration, and bouts. In addition, physical activity
should be measured using objective measures, due to limitations with subjective
measures, including when used with people with intellectual disabilities (Esliger
& Tremblay, 2007; Pitchford et al., 2018). Therefore, an understanding of
objectively physical activity levels and patterns, based on the categories
described above, is essential to begin to address the present gap in the
literature relating to the physical activity behaviours of Thai adults with

intellectual disabilities.

Therefore, the present exploratory study aimed to measure levels and patterns
of physical activity in Thai adults with intellectual disabilities to answer the

following research questions:

1. What are the physical activity levels [MVPA, light physical activity (LPA),

and steps] of Thai adults with intellectual disabilities?
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2. What are the patterns (time of day and type of day) of physical activity in
Thai adults with intellectual disabilities?

3. What are the predictors of physical activity in Thai adults with

intellectual disabilities?

5.3 Methods

5.3.1 Study Design

A cross-sectional study evaluating the levels and patterns of objectively

measured physical activity in Thai adults with intellectual disabilities.

5.3.2 Ethical considerations

This study was approved by the Medical, Veterinary, and Life Sciences College
Ethics Committee, University of Glasgow and Rajanukul Institute, Bangkok,
Thailand. Written informed consent was required from participants and legal
guardians prior to participation. Participants or carers were free to withdraw

from participating at any point of the study.

5.3.3 Recruitment

Participants were recruited in Thailand, between September 2020 and March
2021. Participants were recruited while attending a prevocational programme
that was run by Rajanukul Institute intellectual disabilities services, located in
Bangkok and Pathum Thani, Thailand. The programme is optional for people with
intellectual disabilities who are aged 15 years and older and aims to introduce
people to a work environment. The programme provided training in various job
assignments ranging from product labelling, office messenger, ingredient
preparation, cooking, car wash, and greenhouse agriculture work. In general,
male attendees are assigned outdoor/labour intense jobs, whereas female

programme attendees take part in indoor/desk jobs.

The teachers in the prevocational programmes facilitated recruitment by

enabling the researcher to meet the groups. The researcher handed out
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information sheets to people who were interested in taking part. The study was

described in easy read language along with pictures in the information sheet.

5.3.4 Inclusion criteria

The inclusion criteria for participation were: (i) aged 18 years or over, (ii) being
independently ambulatory, and (iii) having mild to severe intellectual

disabilities.

5.3.5 Measures
5.3.5.1 Physical activity

Physical activity was objectively measured using the ActiGraph wGT3X+
accelerometer (ActiGraph, LLC, Pensacola, FL, USA). The device was hip worn
on all waking hour except when showering, bathing, or swimming for one week.
Prior to data collection, the accelerometer was shown and demonstrated;
participants and carers were free to ask any questions and practice until they

felt comfortable with the accelerometer.

The minimum wear time was at least 6 hours per day for at least 3 days. Days
with below minimum wear time of at least 6 hours were removed. Because of
this removal, the weekly MVPA was calculated from average daily MVPA. Activity
counts were recorded over 60-second intervals (epochs). Intervals of at least 60
minutes of zero activity counts was defined as non-wear time (Troiano, 2008).
The cut points developed by (Troiano et al., 2008) were used to categorise
accelerometer count data into intensity levels. No cut points have been
developed specifically for adults with intellectual disabilities, therefore these
cut points were selected because they were derived from a large sample and
free-living physical activity. Cut points were applied using Actilife software and

then intensity and step count data were exported into Excel.

Data were categorized into physical activity levels per hour and physical activity
levels per day. Time of day was categorized as follows: Early morning (5:00 a.m.
to 8:59 a.m.); Late morning (9:00 a.m. to 11:59 a.m.); Early afternoon (12:00
p.m. to 2:59 p.m.); Late afternoon (3:00 p.m. to 5:59 p.m.); Early evening (6:00
p.m. to 8:59 p.m.); Late evening (9:00 p.m. to 11:59 p.m.). Night-time data
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(after midnight to 4.59 a.m.) were removed and not included in any analysis.
The hourly data were used to understand the patterns of physical activity
through time of day and type of day (research questions 1 and 2). The daily
average data were used to explore predictors of physical activity (research

question 3).

5.3.5.2 Demographic data

Demographic data including age, level of intellectual disabilities, cause of
intellectual disabilities, underlying diseases, and living arrangement were
collected using a researcher-administered questionnaire to give basic
characteristics of the sample. Weight and height were measured using digital
scales and a stadiometer, respectively, and body mass index was calculated
[weight/height? (kg/m?)]. The WHO body mass index (BMI; kg/m?) categories
(underweight: <18.5, normal weight: 18.5 - 24.9, overweight: 25 - 29.9, obese:
>30) and Asian-specific BMI categories (underweight: <18.5, normal weight: 18.5
- 22.9, overweight: 23 - 27.4, obese: >27.5) were used to classify participants’
body type (WHO, 2004).

5.3.6 Statistical Analysis

Statistical analysis was done using SPSS (IBM, SPSS Statistics version 28). Prior to
any statistical analysis, data were checked for normality using histograms,
Kolmogorov-Smirnov, and Shapiro-Wilk tests. Hourly MVPA and steps were square

root transformed because they were positively skewed contained zero value.

To answer research question 1, levels of physical activity were quantified by
calculating means and SD of daily physical activity outcomes (MVPA, LPA, MPA,
VPA, and steps) for whole sample. The data will be presented as mean + SD. To
answer research question 2, patterns of physical activity changes through time
of day were investigated on means of hourly physical activity outcomes (MVPA,
LPA, and steps). The hourly VPA were mostly at zero minute, so it was excluded
from pattern analysis separately. Line graphs were used to illustrate trends.
Independent t-tests were used to investigate differences between men / women

and weekend / weekday. To detect differences between each time-of-day
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category, a linear mixed model was performed by configurating time of day as

fixed effect and subject as random effect.

To answer research question 3, multiple linear regression was used to explore
potential predictors for the outcomes of hourly and daily MVPA, LPA, and step
counts. Variables tested for predictability were age, gender, standard BMI
classification (overweight 25-29.9 kg/m?, obesity >30 kg/m?), Asian BMI
classification (overweight 23-27.5 kg/m?, obesity >27.5 kg/m?, WHO, 2004), ID
level, employment status, job assignment, gender of family member in the
house. Normal distribution was assessed on the outcome variables. For variables
that were not normally distributed and not whole number (daily average MVPA,

step counts), analyses were performed on log transformed data.

5.4 Results

5.4.1 Participants

Participants were n=38 adults with mild to severe intellectual disabilities aged
from 18 to 35 years (mean age 23 + 4.59 years). There were more men (n=24)

than women (n=14) | the study sample. Briefly, participants were mainly male,
in their early twenties, normal weight, with moderate intellectual disabilities,
not in paid employment (unrelated to the prevocational programme) and living

with family. Full details of descriptive statistics are presented in Table 5.1.

5.4.2 Levels of physical activity

Table 5.2 shows daily levels of physical activity of all participants and men and
women separately. MVPA of the whole group ranged from 4 to 595 minutes per
week. Participants achieved a mean of 17 minutes per day of MVPA and a mean
of 119 minutes per week of MVPA. Twelve participants (10 men and 2 women)
achieved the physical activity recommendation, accounting for 32% of all
participants. The mean step count was 4,899 steps per day and ranged from 250
to 20,924 steps per day. There was a greater range of daily step counts for men
(305 to 20,924 steps per day) than women (250 to 10,481 steps per day). The
difference in daily step count between men and women was statistically
significant (5474.54 and 3935.27 steps per day, respectively). Women were

statistically less active than men in all intensities (Table 5.2).
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5.4.3 Patterns of physical activity

Levels of MVPA per hour were small, within the range of zero to three minutes,
but a change in patterns through time of day was identified. For time-of-day,
MVPA was highest in the early morning then decreased throughout the day and
was lowest in the late evening, with statistical significance between early
morning and late evening (P < 0.001) (Figure 5-1). The range of minutes of MVPA
conducted was more distinct in men than women (Figure 5-2). Comparing
between weekday and weekend, the similarity was that MVPA was higher in the
early morning than late evening (Figure 5-3), but MVPA was statistically higher (P
< 0.001) in during weekday than the weekend.

For LPA, in the time-of-day pattern, LPA per hour was lowest in late evening
compared to every other time of day (P < 0.001), with no difference between
morning and afternoon (Figure 5-4). Comparing between men and women, both
genders had the trend of LPA reducing in the evening, but women’s highest
levels were in late morning to early afternoon, while men’s were in late morning
(Figure 5-5), with significantly (P < 0.001) more LPA in men. Comparing between
weekday and weekend, the change in LPA across the week was small (Figure
5-6).

For step count, in the time-of-day pattern, the highest step count was in the
early morning and the lowest steps count was in late evening (Figure 5-7).
Comparing between men and women, both genders had the least steps in late
evening, but the most steps were in the early morning in men, while women’s
was in the late morning, with significantly (P < 0.001) more steps in men (Figure
5-8). Comparing between weekday and weekend, steps had the same lowest-in-
the-end-of-day pattern, with statistically significant (P < 0.001) more step on
weekdays (Figure 5-9).

5.4.4 Predictors of physical activity

Results for significant predictors of MVPA, LPA, and steps are presented in Table
3. For MVPA, only BMI Asian cut points was a significant predictor with a positive
association. For LPA, only age is a significant predictor with a positive

association. For steps, BMI Asian cut points and ID level were significant. There
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is a trend between age and hourly MVPA (Figure 5-10); participants younger than
30 had multiple incidences of MVPA bouts longer than 15 minutes, but those

older than 30 had zero bouts longer than 15 minutes.

5.5 Discussion

This is the first study to report evidence on levels, patterns, and predictors of
objectively measured physical activity in Thai adults with intellectual
disabilities. The principal findings were that Thai adults with intellectual
disabilities had an average of 119 minutes per week of MVPA, 229 minutes per
day of LPA and 4,899 steps per day. Thirty-two percent of participants achieved
the physical activity guideline of 150 minutes of moderate intensity activity per
week. Participants were most physically active during the early morning and
least active during the late evening. MVPA levels were significantly higher during
weekdays compared to weekend days. Men were more active than women. Age,
level of intellectual disabilities, and BMI Asian cut points were predictors of
physical activity. In addition, steps pattern by time of day was similar to MVPA,

decreasing in the evening and on the weekend.

Compared to previous evidence on the PA levels of adults with intellectual
disabilities, participants in the present study were more active. Thirty-two
percent of participants achieved the equivalent of 150 minutes of MVPA
compared to 9% average across studies from a systematic review investigating
the physical activity levels of adults with intellectual disabilities (Dairo et al.,
2016). There were only two studies that had a higher percentage of PA than
reported for the Thai sample, 45% (Stanish, 2004) and 46% (McKeon et al., 2013).
The higher percentage in this study could be due to the training programme
activity and younger age of participants in this study. Oviedo et al. (2017)
reported MVPA 30.8 and LPA 128.3 min/day, Chow et al. (2018) reported MVPA
9.9 and LPA 229.9 min/day, while Hsu et al. (2021) reported MVPA 16.67 and LPA
275.25 min/day. The current results of MVPA 16.87 and LPA 229.16 min/day
were closer to the two studies in Asia; Hsu et al. (2021), which was in Taiwan,
and Chow et al. (2018), which was in Hong Kong. MVPA and LPA min/day in this
study were almost exactly the same (16.87 and 16.67, 229.16 and 229.9) as in
the studies by Hsu et al. (2021) and Chow et al. (2018), respectively. Both

studies used higher criteria of minimum wear time (10 hour/day). This suggests
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that the lower minimum wear time of 6 hour/day could be sufficient to gain

reliable measurements of physical activity.

Compared to previous objectively measured research in adults with intellectual
disabilities, the present study had a lower average daily step count. This study’s
mean step counts of 4,899 step per day was low compared to studies in
Hongkong (5,000-7,499 step per day)(Chan, 2014), Taiwan (6,486 step per
day)(Hsu et al., 2021), and Spain (6,192 steps/day)(Oviedo et al., 2017). Oviedo
et al. (2017) and Hsu et al. (2021) both used ActiGraph GT3X accelerometers to
measure steps, as did the present study, which gives a higher level of
comparability, whereas Chan (2014) used pedometers. One of the potential
reasons explaining this lower step count in Thai adults could be the walkability
of the cities where participants lived. Streets in Bangkok, Thailand, were mostly
developed for car traffic, and less attention was paid to pedestrians (Vichiensan
& Nakamura, 2021). This leads to narrow and low-quality pavements, and
conflicts between pedestrians and vehicles, especially motorcycles (Pongprasert
& Kubota, 2017). Hence, pedestrians in Bangkok mostly find the present walking
environment unsafe (Vichiensan & Nakamura, 2021). Therefore, it is important
to investigate walking in Thai adults with intellectual disabilities who live in
more rural or suburb areas to better understand the potential effects of the poor

urban walking infrastructure.

The finding from the present study that men were more active than women is
consistent with a systematic review and meta-analysis evaluating gender
differences in physical activity in adults with intellectual disabilities (Westrop et
al., 2019). Women with intellectual disabilities were least active, measured both
with step count and MVPA, with a significant overall effect of gender identified
(Westrop et al., 2019). Another comparable accelerometer-based study in 186
Thai adolescents without intellectual disabilities, aged 13-18 years old, also
showed consistent results that MVPA levels were significantly higher in boys than
girls (Konharn, 2012). The same gender difference, boys more active than girls,
was reported in pedometer-based study in Thai children (Wannasuntad, 2007).
The difference in level of MVPA between men and women suggests that
interventions to increase physical activity need to be gender specific.

Furthermore, this consistent finding could mean than low physical activity levels
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in Thailand could be addressed in similar ways to other countries. However, the
participants in this study were recruited from the attendees of a prevocational
programme, which mostly allocated more active jobs to men than women as
culturally deem appropriate, therefore, the impact of gender role on measured
physical activity was unavoidably present here on some degree. Lastly, despite
the rise in physical activity research in Thailand in the last two decades
(Liangruenrom et al., 2018), including at least 15 objectively-measured studies,
but there is no report of any means of physical activity levels in Thai adults with

or without intellectual disabilities in publicly available domain.

In relation to patterns of physical activity, MVPA levels were highest in morning
and lowest in the evening, which is comparable to previous research. Oviedo et
al. (2017) compared physical activity between 9am - 5pm and after 5pm -
11:59pm, while Helsel et al. (2022) compared physical activity before 12, 12-
3pm, and 3-7pm. Levels of MVPA were lowest during the 5pm-11:59pm evening
period, which is similar to the current study. Contrastingly, Helsel et al. (2022)
reported the lowest levels of MVPA was during in 12-3 pm afternoon period. This
pattern could inform an intervention design that focusses on increasing physical
activity at home in the evening could be most beneficial as this is the least

active time.

The higher levels of MVPA on weekdays than weekend days were also reported in
previous studies (Helsel et al., 2022; Konharn, 2012; Oviedo et al., 2017). The
higher MVPA levels in the weekdays in the present study could be partially due
to the training activities in the prevocational programme that occurred only on
the weekdays. Therefore, as all participants in the present study were recruited
through this programme, this may reduce the generalizability of these results to
the wider population of Thai adults with intellectual disabilities. Contrastingly, a
study on physical activity behaviours among adults with intellectual disabilities
in Hong Kong reported that on weekdays adults with intellectual disabilities had
more step counts in non-working time compared with that at working time
(Chan, 2014). The step count was measured by pedometer by Chan (2014), which
could limit comparability to the present study. This different levels between
weekend and weekdays could mean that a potential design of intervention might

be targeted on increasing activity on the weekend.
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Three predictors of physical activity were identified in this study: age, level of
intellectual disabilities, and BMI Asian cut points. A systematic review on
physical activity levels in adults with intellectual disabilities reported that
severity of intellectual disabilities and age were found to be correlated with the
number of participants reaching physical activity guidelines, with severity of
intellectual disabilities being the strongest predictor (Dairo et al., 2016). The
same trend of MVPA lessening with age was reported in a physical activity study
in Thai adolescents (Konharn, 2012). This could inform the prioritisation of
intervention design for older people with more severe level of intellectual
disabilities. In addition, the proportion of Asian people with a high risk of NCDs is
substantial at lower BMIs than the WHO cut-off point for overweight (225
kg/m?)(WHO, 2004). The result that only BMI Asian classification was a
significant physical activity predictor supports the implementation of Asian-

specific BMI classification on Asian people.

5.5.1 Strengths and limitations

The primary strength of this study is that it is the first to address the gap in the
literature relating to the physical activity behaviours of Thai adults with
intellectual disabilities. Furthermore, another strength of this study is that
numerous parameters of physical activity were measured, e.g., various
intensities and steps, which gives a more in-depth understanding of various
behaviours. Physical activity was also objectively measured using
accelerometery. However, limitations of this study should be noted. First,
potential sampling bias was present as recruitment was not random sampling,
instead a convenience sample were recruited from a prevocational programme.
This could introduce bias into the results in relation to the representativeness of
the sample and the effect that the work roles associated with the programme
had on the physical activity levels measured. Lastly, there were ActiGraph
accelerometers’ limitations as mentioned in previous research, including
underestimation of physical activity from upper-body movements of water
activities, and cut points that were not specific to adults with intellectual
disabilities (Oviedo et al., 2017).
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5.5.2 Future research recommendations

This exploratory study is the first to address the gap in knowledge relating to the
physical activity behaviours of Thai adults with intellectual disabilities.
However, this study has also identified numerous future research needs. Future
research should continue to investigate the physical activity behaviours of Thai
adults with intellectual disabilities. This is essential to add to the
knowledgebase and to better understand any influences relating to Thai social,
culture, and environmental factors have on physical activity levels, patterns,
and predictors. Barriers and facilitators to physical activity should also be
investigated in Thai adults with intellectual disabilities. To ensure the accurate
measurement of physical activity, accelerometer cut points, or another relevant
data interoperation method, should be validated for adults with intellectual

disabilities.

5.6 Conclusions

This study provides valuable data on physical activity levels and patterns in Thai
adults with intellectual disabilities. It shows that the physical activity levels of
Thai adults with intellectual disabilities are low and, in general, insufficient to
gain clinically meaningful health benefits. The results on patterns and predictors
provide several potential points on designing interventions to increase physical
activity in adults with intellectual disabilities. This similarity in Thai sample to
previous research in other population could mean that implementation in
Thailand might not need specific modification and could readily apply the
success intervention in the future. However, prior to intervention development,
it is first necessary for additional research to build on the present study and to
increase the knowledgebase relating to the physical activity behaviours of Thai

adults with intellectual disabilities.
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Table 5.1 Demographic characteristics of participants presented in mean x SD

or n (%)
Variables All
n =38 Men Women
n =24 (63.16) n =14 (36.84)
Age (years) 23.00 + 4.59 24.00 + 4.05 21.29 + 5.08
18-24 26 (68.42) 14 (36.84) 12 (31.58)
25-29 8 (21.05) 8 (21.05) 0 (0.00)
30-35 4 (10.53) 2 (5.26) 2 (5.26)
Weight (kg) 66.38 + 20.52 72.74 + 19.29* 55.48 + 18.39
Height (cm) 162.82 + 11.65 167.92 + 10.11* 154.07 + 8.66
BMI (kg/m?) 24.91 + 6.64 25.70 £ 5.70 23.54 + 8.03
BMI category
Underweight 6 (15.79) 3(7.89) 3(7.89)
Normal 15 (39.47) 9 (23.68) 6 (15.79)
Overweight 9 (23.68) 6 (15.79) 3(7.89)
Obese 8 (21.05) 6 (15.79) 2 (5.26)
ID level
Mild 14 (36.84) 7 (18.42) 7 (18.42)
Moderate 22 (57.89) 15 (39.47) 7 (18.42)
Severe 2 (5.26) 2 (5.26) 0 (0.00)
Down syndrome 9 (23.68) 6 (15.79) 3(7.89)
Autism spectrum 12 (31.58) 12 (31.58) * 0 (0.00)
disorder
Nonspecific 13 (34.21) 4 (10.53) 9 (23.68)
Epilepsy 3(7.89) 2 (5.26) 1(2.63)
Organic brain 1(2.63) 0 (0.00) 1(2.63)
syndrome
Employment status
Employed 6 (15.79) 5(13.16) 1(2.63)
Unemployed 32 (84.21) 19 (50.00) 13 (34.21)
Living arrangement
Family 36 (94.74) 23 (60.53) 13 (34.21)
Paid carer 1(2.63) 0 (0.00) 1(2.63)
Private boarding 1(2.63) 1(2.63) 0 (0.00)
school
Wear time 10.81+2.81 10.63+2.56 11.12+3.18
(hours/day)
Wear time 648.58+168.81 637.51+£153.89 667.00+£190.53
(min/day)

Note. * p < 0.05 between men and women with intellectual disabilities
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Table 5.2 Average physical activity levels per day.

All

Men Women

Total wear time (min) 647.43

635.75 667.00

Light [min (%)]

229.16 (34.97%)

247.3 (38.19%) * 198.8 (29.56%)

Moderate [min (%)] 16.52 (2.61%)

19.98 (3.12%) * 10.73 (1.77%)

Vigorous [min (%)] 0.35 (0.06%)

0.53 (0.09%) t 0.05 (0.01%)

Total MVPA [min (%)]  16.87 (2.67%)

20.51 (3.21%) * 10.78 (1.78%)

Steps counts 4898.88

5474.54 * 3935.27

T-test men vs women

* P value < 0.001 between men and women
T P value < 0.05 between men and women

Table 5.3 Significant predictors on daily physical activity outcomes

Outcomes Predictors p-value B 95%Cl

MVPA BMI Asian cut points 0.017 0.161 0.030, 0.291

Light PA Age 0.016 2.539 1.214, 10.854

Step counts BMI Asian cut points 0.019 0.090 0.016, 0.163
ID level 0.044 -0.151 -0.299, -0.004
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Total MVPA per hour by Time of Day
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Figure 5-1 Pattern of MVPA in minutes per hour through time of day

Total MVPA per hour by Time of Day by Gender
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Figure 5-2 Pattern of MVPA in minutes per hour through time of day by
gender
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Total MVPA by Time of Day by Type of Day

2.5
5 2.1
o
<
g)- ? 1.7
0 ' 1.6 1.6
o)
215
E 1.1
E 13 Type of Day
= e \\/eekday
g 0.5 e \Neekend
= 05 0.7
c 0.6 ON
[}
=
0 0.2
Early Late Early Late Early Late

Morning  Morning Afternoon Afternoon Evening Evening

Time of Day

Figure 5-3 Pattern of MVPA in minutes per hour through time of day by type
of day

LPA by Time of Day
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Figure 5-4 Pattern of LPA in minutes per hour through time of day.
(* indicates statistically significant difference comparing to late morning)
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Multiple Line Mean of Light by Time of Day by Gender
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Figure 5-5 Pattern of LPA in minutes per hour through time of day by gender
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Figure 5-6 Pattern of LPA in minutes per hour through time of day by type of
day



110

Step Counts by Time of Day
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Figure 5-7 Pattern of step counts per hour through time of day.
(* indicates statistically significant difference)

Step Counts by Time of Day by Gender
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Figure 5-8 Pattern of step counts per hour through time of day by gender
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Multiple Line Mean of Steps Counts by Time of Day
by Type of Day
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Figure 5-9 Pattern of step counts per hour through time of day by type of day
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Figure 5-10 Trend of MVPA by age
Noted that each dot is a bout incidence, not an individual. AKA all age has 0
minute of MVPA, but older than 30 has no bout incidence above 15 minutes.
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Chapter 6 General discussion

6.1 Summary of key findings

This PhD thesis provides an exploration into levels, patterns, and influences of
sedentary behaviours and physical activity of adults with intellectual disabilities.
The first study revealed the effect that environmental factors (neighbourhood
quality and standard of local leisure services) had on TV hours in a population-
based sample of UK adults with intellectual disabilities. The topic of
environmental influences on sedentary behaviours is under studied, compared to
the depth of research in other vulnerable populations such as older adults
(Chastin et al., 2015), and ethnic minority groups in Europe (Langgien et al.,
2017), and the US (Baker, 2019). The results highlight the importance of the

environment on lifestyle behaviours of adults with intellectual disabilities.

At the time of developing this thesis, measuring and understanding physical
activity or sedentary behaviours of adults with intellectual disabilities in
Thailand was neglected and had not been investigated in any research studies.
Addressing this research gap was considered essential as it is the basic
knowledge to evaluate the situation of sedentary behaviours and physical
activity in this vulnerable population. The results of the second study
demonstrated that it was feasible to recruit, retain, and complete an
accelerometer measurement protocol with Thai adults with intellectual
disabilities from a community-based setting. The subsequent full-scale studies
showed that Thai adults with intellectual disabilities had high sedentary
behaviours and low physical activity and subsequently higher risks for associated
negative health outcomes, especially in women. The key findings were that Thai
adults with intellectual disabilities had an average sedentary time of 402
minutes per day and MVPA levels of 119 minutes per week. Only 32% of
participants reached the guideline of 150 minutes of MVPA per week. Sedentary
time was accumulated in short bouts. Participants were most physically active in
the early morning and most sedentary in the late evening. MVPA and steps were
higher during weekdays compared to the weekend. Women were less active and
more sedentary than men. Having more severe levels of intellectual disabilities

predicted the increase in percentage of time in sedentary behaviours and
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decrease in steps. The results also highlight the significance of using an Asian-

specific BMI classification in Thai people.

6.2 Health related implications of environmental, cultural,
and social aspects of health

6.2.1 Health inequality experienced by adults with intellectual
disabilities in Asian countries

This thesis found that adults with intellectual disabilities in Thailand are less
physically active and more sedentary, at levels that are likely to contribute to
health inequalities compared to the general population. Understanding health
inequalities is important for interpreting the results of this thesis and for
informing future research needs, as this provides context on potential challenges
when trying to change lifestyle behaviours and highlighting the important role

that changing lifestyle behaviours could have.

Due to the lack of studies on health inequalities in Thai adults with intellectual
disabilities, the closest references are studies in South Korea and Japan. A South
Korean nationwide study of mortality rate and cause among people registered
with intellectual disabilities founded that the standardized mortality rate of
people with intellectual disabilities was 3.2 times higher than general population
(Kim et al., 2022). The main causes of death in people with intellectual
disabilities were circulatory diseases, neoplasms, and respiratory diseases
(pneumonia), respectively (Kim et al., 2022). As previous findings in UK cohort
studies indicated that pneumonia is a serious health concern of people with
intellectual disabilities (Chang et al., 2017; Hosking et al., 2016), Japanese
researchers conducted a retrospective cohort study using national inpatient
database to evaluate pneumonia severity and in-hospital mortality in patients
with intellectual disabilities (Hirose et al., 2022). The results showed that
patients with intellectual disabilities significantly more severe pneumonia at
admission compared to people without intellectual disabilities (24.5% vs. 9.5%;

P <0.001) and mediation analysis with logistic regression showed that 73.8% of
the association between intellectual disabilities and pneumonia severity at
admission was mediated by levels of activities of daily living (ADL). This

suggested that people with intellectual disabilities have difficulties from low
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activities of daily living, so their pneumonia becomes worsen before they are
able to access health care (Hirose et al., 2022). The pathways that low ADL
could affect health could be difficulty in feeding, communicating symptoms,
managing medications, and mobility to medical facilities. Therefore, if
functional fitness and health could be improved through lifestyle behaviours,
this could reduce the risk of these negative health outcomes and lower the
mortality risk. The situation on health inequalities faced by Thai adults with
intellectual disabilities is unknown. More research must be done to address what
health inequalities are there and how lifestyle behaviours could contribute to

them.

There is qualitative research reported on the implementation of Thailand’s
national universal developmental screening programme for young children
(Morrison et al., 2018). They found a major obstacle in the screening programme
was in the miscommunication with caregivers, especially grandparents. Due to
worker migration to urban areas for better economic opportunities, a
considerable number of parents left their children in the care of grandparents in
rural areas of Thailand. There are several factors contributing to the gap in
communication between health workers and grandparent caregivers, including
the high workload of health workers, lack of understandable materials about
health screening, the importance of developmental stimulation, and the
potential improvement from treatments of health problems. Without caregivers
understanding tests and the life-long benefits for children, it has led to a lack of
attendance at follow-up appointments and fails to access crucial interventions
for children with developmental disabilities (Morrison et al., 2018). This means
children with intellectual disabilities in rural Thailand are facing significant
health inequalities and immediate action from public health is extremely

needed.

6.2.2 Healthcare in Thailand

Thailand is one of the few lower-middle-income countries in the world that have
a universal healthcare system that provides health service to Thai citizens free
of charge (Hughes & Leethongdee, 2007). Operating since 2002, the system has
been struggling with financing (Jongudomsuk et al., 2015), increased workload
(Tipayamongkholgul et al., 2016), and shortage of staff (Wiwanitkit, 2011). With
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free available healthcare, there is an increase in access in rural areas that led to
an expansion of medical needs, resulting overwhelming number of daily out-

patients, and created an over-work situation for personnel (Wiwanitkit, 2011).

To battle the heavy workload on the system and reduce government’s financial
burden of healthcare, policy makers also decided to advocate more for health
promotion, disease prevention, and established Thai Health Promotion
Foundation (Sopitarchasak et al., 2015). However, this move did not fix the
difficulties inside the healthcare system. It seems like the current situation in
the Thailand healthcare system will not be sustainable with so many unsolved
and worsening problems. However, as the health care system is moving towards
a focus on health promotion and early intervention, this could provide an
excellent opportunity to include lifestyle behaviour change information, which is

accessible for adults with intellectual disabilities, into this health strategy.

Intellectual disabilities are an area of focus in the health care system, as there
are two specialist hospitals under the Ministry of Public Health, Rajanukul
hospital in Bangkok and Northern Child Development Centre in Chiangmai.
Specialist services and training programmes are covered by the universal
healthcare for Thai people with intellectual disabilities (Pejarasangharn &
Churesigaew, 2021). Furthermore, to promote physical activity in children with
intellectual disabilities, the Thai Health Promotion Foundation provided a
specific guideline for guardians/carers to teach their children how to exercise
(Suphawibul & Krabuanrat, 2021). However, the guideline is not in an accessible
language with multiple technical terms in English, such as “Sensory Receptor”,

“Locomotor Movement”; and “Manipulative Movement”.

This shows the lack of understanding of the need for accessible information and
could prevent people from getting essential information, resulting in a cost
ineffective health promotion effort. Moreover, the policy on adults with
intellectual disabilities has been focussed on getting people into the workforce,
as seen in Empowerment Of Persons With Disabilities Act (2007)(Chulanont,
2007). This is beneficial to the financial status of adults with intellectual
disabilities, with potential to secondarily improve physical activity and sedentary
behaviours. However, there is no primary focus on these lifestyle behaviours in

Thai adults with intellectual disabilities. Overall, health promotion for adults
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with intellectual disabilities, beside medical and psychiatric practices, is
neglected. Therefore, this is an area requiring additional research and policy
focus because if healthy lifestyles were promoted for adults with intellectual
disabilities, keeping them in good health, the burden on the healthcare system

could be reduced.

6.2.3 Bangkok metropolitan environment and physical activity

From the first study (Chapter 2 Individual, interpersonal, and environmental
correlates of sedentary behaviours in adults with intellectual disabilities, p.28),
it was found that the sedentary behaviours of adults with intellectual disabilities
were greatly influenced by environmental factors, i.e., neighbourhood quality
and standard of local leisure services. Whilst the data for this study was
collected from adults living in the UK, the findings highlight the importance of
upstream environmental effects to lifestyle behaviours of adults with

intellectual disabilities.

Bangkok is the capital city of Thailand, a developing country in southeast Asia.
The city became the capital of Siam (the previous name of Thailand) in 1782
(Sternstein, 2021). Similar to the global trend of rapidly expanding cities and
surrounding suburban area, the urban area of Bangkok has grown beyond the
established boundaries into the five adjacent provinces— Nonthaburi, Pathum
Thani, Nakhon Pathom, Samut Prakan, and Samut Sakhon, forming the Bangkok
Metropolitan Region (BMR)(Trethanya & Perera, 2009). Currently, Bangkok
Metropolitan Region has approximately 11 million people living in it, according
to the most recent consensus in 2021 by the Civil Registration Office (Jongjira,
2022). As the centre of Thailand’s economy, Bangkok Metropolitan Region is the
destination of migrant workers, both domestic and expats. It was likely that the
number of unregistered migrant workers in the area had been underestimated by
at least 4 million (Dhakal & Shrestha, 2016). With recent civil unrest happening
in Myanmar, the neighbouring country from where almost 80% of the expats
originate, the unregistered migrant workers in the area are likely increasing
(Sarapirom et al., 2020). In contrast to the rising population and growing in size,
the regulations by Bangkok Metropolitan Administration (BMA) are still limited to
the original city boundaries. The outgrown areas of Bangkok Metropolitan Region

are under the jurisdiction of the provincial and local governments where urban
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planning regulations are questionable, and the city growth has been ineffective
with inadequate developmental control and environmental management
(Trethanya & Perera, 2009). This highlights that Bangkok is a densely populated
city with no effective policy on making this a safe and accessible city for the

people who live there.

A walkability of Bangkok report by the GoodWalk study in 2015 that showed only
2.5% of the total Bangkok Metropolitan Region area was considered good enough
to walk in, compared to 60% of the inner city (Kulsrisombat, 2015). Walking is
the most basic mode of transportations, and it is difficult to walk in cities that
are not designed for walking. In general, walking accounts for only 14% of all
mode of transportations in Bangkok, which is less than half of those in London
(30%) or New York (39%) (Sanit & Ratanawaraha, 2020). This could be because
most streets in Bangkok were designed for car traffic, and pedestrian’s ability to
walk is not a priority for city planners (Vichiensan & Nakamura, 2021). Bangkok
walking infrastructure has many flaws, such as, no pavement around residential
areas, uneven surfaces, inadequate streetlights, and obstacles from power line
poles, street advertising, parked vehicles, street food stalls, and motorcycle taxi
stations (Wethyavivorn & Sukwattanakorn, 2019). The narrow and low-quality
pavements were rich with conflicts between pedestrians and motorcycle taxis

that ride, stop, and provide services on pavement (Pongprasert & Kubota, 2017).

All these barriers resulted in pedestrians feeling unsafe to walk (Vichiensan &
Nakamura, 2021). Interestingly, a survey on pedestrian safety found that 40% of
motorcycle taxi customers decided not to walk distances of 500-1000 metres
because of fear of accidents with motorcycles (Pongprasert & Kubota, 2017). If
Thai adults in the general population perceive walking as not safe, it would be
even less likely for Thai adults with intellectual disabilities to choose to walk
because similar to general adults, adults with intellectual disabilities mentioned
comparable barriers of physical activity such as lack of sidewalks, perceived
safety, and health concerns or injuries (Frey et al., 2005; Howie et al., 2012;
Robertson & Emerson, 2010; Temple, 2007). Furthermore, a study in 2017
showed that difficulties with daily transportation led to adverse mental health
effects on for elderly people as they had reduced social participation and felt

social exclusion (Tansawat et al., 2017). These barriers to travelling and
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subsequent social exclusion could be felt by Thai adults with intellectual
disabilities as well. Because “walking is the most likely way all adults can
achieve the recommended levels of physical activity” (NICE, 2012, p. 31), these
barriers preventing people from walking need to be eliminated, otherwise

increasing population’s physical activity would likely be unachievable.

Public greenspace and air quality are considered as key indicators for healthy
and sustainable urban cities (WHO, 2012). Access to recreation was positive for
physical activity in older adults in low-middle income countries (Cleland et al.,
2019). A survey of older Thais living in low-socioeconomic urban communities
across metropolitan Bangkok found that neighbourhood environment and
facilities had a positive indirect effect on physical activity (Kraithaworn et al.,
2011). However, Bangkok has green space of approximately 1.8m? per capita
(Thaiutsa et al., 2008), much lower to the minimum of 9m? per capita
recommended by the World Health Organization (WHO, 2012). There is a 20-year
plan by Bangkok Metropolitan Administration to increase green space to the
minimum level by the year 2032 (Binthaisong et al., 2013). However, the green
space coverage in Bangkok from 2000 to 2019 has been on a decreasing trend
instead (Song et al., 2021).

In recent years, the problem of air pollution and annual haze crisis episodes have
become a growing concern for the general public in Thailand (Teerasuphaset &
Culp, 2020). Pollution Control Department has reported that in Bangkok
Metropolitan Region there were approximately 3 month periods per year that
people were exposed to air pollution exceeding the standard limit (PCD, 2019).
The mean of fine particle (PM2.5) concentration was 77.0 +21.2 ygm=3, three
times higher than the Thai National Ambient standard of 25 pug m=3, with the
main source (accounted for 43.7%) of pollution from vehicular exhaust
(ChooChuay et al., 2020). During the haze episodes, Bangkok Metropolitan
Administration and Pollution Control Department have recommended vulnerable
people to stay indoors, using air filters, and cancel all outdoor activities
(Lefevre, 2018; Sangiam & McNeil, 2020). This recommendation, which applies
to people with intellectual disabilities, will therefore increase sedentary
behaviours and decreases physical activity of people in the Bangkok

metropolitan area.
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With the environmental effects of the low levels of greenspace, poor air quality,
and inaccessibility to daily transportation in Bangkok Metropolitan Region,
lifestyle behaviours of adults with intellectual disabilities living in the area could
greatly affected. A good example that Bangkok should consider replicating to
support change for the better is Glasgow city. Since 2019, Glasgow city declared
a commitment to achieve the goal of net-zero emission by 2030 (Richardson,
2019). One of the strategies is to make active transport the first and natural
choice for everyday journeys (Richardson & Gillespie, 2022). The shift to active
transport will benefit not only the climate and environment, but also
Glaswegians’ health and wellbeing. Unfortunately, Bangkokians with and without
intellectual disabilities still need to wait for such a plan to be recognised by

Bangkok Metropolitan Administration.

To mobilize a nationwide healthy lifestyle transformation that includes Thai
adults with intellectual disabilities, expanding collaboration to non-health
sectors and further actions from policymakers are essential. There are numerous
policy adjustments that could be changed in favour of active lifestyles and
transportations, such as urban planning, walking infrastructure, and built
environment (Topothai et al., 2016). Local governments have a key role to
mobilize local resources for local needs. However, to change any infrastructure
on the streets of Thailand requires a total agreement and collaborations from
multiple central government agencies. The ability of local government is limited
and can be sanctioned by control from central government agencies. Therefore,
the key to success could be lie on decentralization of control of power from the

central government agencies to the local elected offices.

The findings reported in chapters four and five in this thesis suggest that adults
with intellectual disabilities experience significant inequalities in physical
activity and sedentary behaviours, that are likely to be contributing to poorer
health. In the studies reported in this thesis, it was not feasible to examine the
contributions of the socio-ecological environment to lifestyle behaviour patterns
due to time and resource constraints. However, in addition to the results
reported in chapter 2, previous global studies have emphasised the differential
negative impact that neighbourhood (Emerson, 2014), economic (Hao & Razman,

2022) and policy effects (Bossink et al., 2017) can have on the lifestyle
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behaviours of individuals across the lifespan with intellectual disabilities. The
findings reported in this thesis that the demographic factors gender, level of
intellectual disabilities and age are predictors of lifestyle behaviours further
highlight the likely importance of the broader socio-ecological framework to
changing the physical activity levels and sedentary behaviours of adults with

intellectual disabilities.

The Global Action Plan on Physical Activity 2018 - 2030 (GAPPA; WHO, 2018) uses
a socio-ecological framework to address disparities in physical activity
participation due to disabilities, gender, age, and other protected
characteristics (Carty et al., 2021). However, the general lack of research
around physical activity and sport participation of disabled people is seen as a
barrier to achieving the GAPPA aims to reduce disparities (Martin Ginis et al.,
2021). The importance of further research in low- and middle-income countries

is particularly salient.

Whilst the initial research in this thesis examining the physical activity levels and
sedentary behaviours of Thai adults with intellectual disabilities is limited in
scope, it can provide a platform to move on develop our understanding further.
The numerous structural and environmental barriers to physical activity
participation experienced by Thai adults with intellectual disabilities may not be
the same as in other Western countries. This further highlights the need to focus
on the lifestyle behaviours in Thai adults with intellectual disabilities and create
evidence base specific to this group, rather than generalising evidence from

other countries.

6.3 Need for intervention development and additional
data to inform this

Noncommunicable diseases (NCDs) are estimated to account for 74% of total
mortality in Thailand (WHO, 2018) and have accounted for a large proportion of
health care expenditure (Topothai et al., 2016). One of the key challenges that
Thailand faces in improving lifestyle behaviours and decreasing the risk of NCDs
is the lack of implementing societal changes or effective behaviour change
programmes, such as creating infrastructure suitable for active transport

(Topothai et al., 2016). One of the policy actions required for Thailand to
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effectively increase physical activity and reduce sedentary behaviour is to create
an environment that supports everyday physical activity (Topothai et al., 2016).
At the very least, the cities need to enable people to safely walk. When risk of
accidents still outweighs the benefits from active travel, it is unlikely that
people with or without intellectual disabilities would change their lifestyle

behaviours.

Since the Ministry of Public Health of Thailand created a target for sedentary
behaviours and physical activity in 2003, there has been a surge of research
studies on these subjects in the Thai general population (Liangruenrom, 2020). A
report from the National Health and Welfare Survey in 2015 showed a low
prevalence of physical activity among Thai adults, with a declining trend since
2004 (Liangruenrom et al., 2017). Evidence on sedentary behaviours in Thais was
very limited (Liangruenrom et al., 2018). Compared to Thai adults without
intellectual disabilities, Thai adults with intellectual disabilities had a lower
percentage of people who met the recommended physical activity levels of the
World Health Organization (32% vs 42%)(Liangruenrom et al., 2017). This thesis
has shown that Thai adults with intellectual disabilities are at higher risk of
adverse health outcomes from low levels of physical activity and high sedentary
time. However, there is no research focus on this population. The lack of
research data impedes the development of interventions to change these
modifiable behaviours and subsequently tackle preventable diseases and deaths

in this population.

Currently, health promotion on lifestyle behaviours is limited to the health-
sector and relatively neglected in Thailand’s NCDs prevention, compared to
biomedical interventions (Topothai et al., 2016). What is being done in these
health-sectors is also at an individual level, e.g., promoting gym use. As most
Thai adults with intellectual disabilities are likely to be from more deprived
backgrounds, these health promotion strategies that require funding may be
ineffective. Therefore, as there is currently no successful sedentary behaviours
and physical activity intervention that target specifically at adults with
intellectual disabilities, it might be more practical to consider a systems-level
approach that focuses on the issues identified within this thesis, e.g., the
walkability of Bangkok (Kohl et al., 2012).
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Furthermore, intervention development should also consider other identified
influences on the sedentary behaviour and physical activity of adults with
intellectual disabilities and explore the relevance in a Thai context. Previous
research has identified that the lifestyle behaviours of adults with intellectual
disabilities depend on carers and social support in some degree (Matthews et al.,
2016). Therefore, it may be important to incorporate walking into carers
everyday travel, which would subsequently enable adults with intellectual
disabilities to walk as well. One influencer on sedentary behaviours and physical
activity of adults with intellectual disabilities is environment, yet this is
understudied (Bossink et al., 2017). Since one of the significant findings of this
thesis is the role of the environment, further exploration of environmental

influences in a Thai context is required.

The research described within this thesis aligns with existing frameworks for
intervention development. The behavioural epidemiological framework specifies
that understanding influences of a behaviour, e.g., sedentary behaviour or
physical activity, in the population and context of interest is the first stage of
intervention development (Sallis et al., 2000). Past research relating to
sedentary behaviour and physical activity in people with intellectual disabilities
has primarily focussed on correlates, with a lack of research focussing
specifically on sedentary behaviours (Oppewal et al., 2018; Pitchford et al.,
2018). This thesis therefore adds important contributions to the knowledge base
as it not only explores correlates of sedentary behaviour but also investigates
patters of sedentary behaviour, which will enable more targeted interventions to

be developed.

6.4 Limitations

There are limitations in this thesis that derive from the fundamental problems of
behavioural activity measurement. The objective measurements used in this
thesis for sedentary behaviour and physical activity lack population-specific or
consistent protocols developed specially for adults with intellectual disabilities.
Also, subjective measurements depend on cognitive abilities that are affected by
intellectual disabilities such as memory, recall, and abstract concepts, such as
duration and intensity. Specific to this thesis, the use of TV time as a proxy of

sedentary behaviours in the first study might not be accurate, as people with
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severe to profound intellectual disabilities may have high levels of sedentary
behaviours, but less likely to have high screen time, including TV (Oppewal et
al., 2018).

People with intellectual disabilities that are recruited to research are likely to
be more able individuals. Individuals with severe and profound levels of
intellectual disabilities are a hard-to-reach group, are difficult to recruited, and
therefore not fully represented in this research. This limits the generalisation of

the results to the whole population of people with intellectual disabilities.

Specific to this thesis, a potential limitation was the use of the same primary
data in study 3 and 4. Due to COVID-19 pandemic, the plan for in-depth
exploration of environment and carers roles on sedentary behaviours and
physical activity of Thai adults with intellectual disabilities had to be cancelled.
In addition, it was observed that previous studies in Thailand misclassified
physical inactivity as sedentary behaviours(Liangruenrom, 2020). Therefore,
although the same primary data was used, this demonstrates that it was used to
investigate previously unexplored research questions and still contributed new

knowledge.

Additionally, one of the difficulties in doing research in Thailand was the lack of
availability and stability of open data. It was hard to access original local
research publications, or even governmental reports. Most of the time, the
problems were broken links, removed webpages, and unreadable files. These
stability problems could be the results of the insufficiency of human resources
and limited investment in the IT infrastructure by the Thai government (Triyason
et al., 2017). This is a huge barrier to connect, share data, and continuing
research between different academic groups, and could potentially have led to
relevant research being overlooked or not identified through the searches used

within this thesis.

6.5 Strengths

This thesis is the first to objectively measured sedentary behaviours and physical
activity of Thai adults with intellectual disabilities. It explored cross cultural

factors on sedentary behaviours of UK and Thai adults with intellectual
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disabilities. This thesis is one of the few studies to explore environmental factors
relating to sedentary behaviour and physical activity in adults with intellectual
disabilities. The studies also reveal several valuable areas for consideration in
future studies of sedentary behaviours and physical activity in Thai adults with
intellectual disabilities, including: a successful recruitment and retention
strategy; feasible and enjoyable methods and motivation; advantages and
disadvantages of using accelerometers on Thai adults with intellectual
disabilities (Matthews et al., 2016).

6.6 Future research

The following recommendations for future research are based on the findings of
this thesis.

e Research should explore environmental and neighbourhood effects on
sedentary behaviours and physical activity in Thai adults with intellectual
disabilities. To see the differences between urban and rural environment,
or air quality, research should collect data of sedentary behaviours and
physical activity of adults with intellectual disabilities across other

regions of Thailand.

e There are maps of safe walking routes in major cities of Thailand, but
these maps are not specifically designed for adults with intellectual
disabilities. To promote physical activity and active transport in Thai
adults with intellectual disabilities, research should tailor the maps to be
in an accessible format, which could potentially be tested as an

intervention.

e To represent more of all adults with intellectual disabilities, research
should increase the recruitment of adults with more severe levels of

intellectual disabilities.

e Sedentary behaviours and physical activity of adults with intellectual
disabilities depends on support from carers. Research should elaborate on

the context and barriers perceived by carers.
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Appendix 2 Participant information sheet (in Thai)
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Appendix 3 Device manual (in Thai)
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Appendix 4 Diary (in Thai)
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Appendix 5 Consent form (in Thai)
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Appendix 6 SPSS statistical output

Variables in the Equation

95% C.1.for EXF(B)

B SE. Wald df Sig. Exp(B) Lower Upper

Step 1*  Having children{1) -2.005 410 23.941 1 .0o0 135 060 301

employment status (1) -744 325 5234 1 022 4TS .251 .899

standard of local 673 294 5.253 1 022 1.961 1.102 3.487

services: leisure hinary(1)

Having children{1) by 1.483 403 13.547 1 0oo 4.408 2.001 9711

neighbarhood quality(1)

Constant .386 .300 1.658 1 198 1.471

a.Wariable(s) entered on step 1: Having children, employment status | standard of local services: leisure binary, Having children *
neighborhood quality .

Figure SPSS 1 Final logistic regression model for TV hours for adults with
intellectual disabilities (study 1).

Descriptive Statistics

Time in Sedentary Bout

Standard Coeflicient of

Time of Day Type of Day Count Mean Deviation Yariation
Early Afternoon  Weekday 3356 541 8.254 152.6%
Weekend 1216 542 8.180 151.0%
Total 4572 5.41 B.234 152.2%
Early Evening Weekday 1614 6.07 9.032 148.7%
Weekend 775 5.61 B.496 151.5%
Total 2389 582 B.BG3 149.7%
Early Marning Weekday 1956 5.60 a3.630 1541%
Weekend 634 443 5892 132.9%
Total 2540 532 B.061 151 6%
Late Afternoaon Weekday 2948 523 7.620 143.9%
Weelkend 1042 5.01 7.248 144 5%
Total 3950 517 7.449 144 1%
Late Evening Weekday 368 6.46 9707 150.3%
Weekend 122 1018 13.097 128.7%
Total 4490 7.38 10.758 145.7%
Late Marning Weekday 3164 516 7.420 143.7%
Weekend 1106 4 BA 7.348 151.2%
Total 4270 5.09 7.402 145 6%
Total Weelkday 13406 545 8114 148.9%
Weekend 48495 523 7.803 149.3%
Total 18301 539 8.033 149.1%

Figure SPSS 2 Descriptive statistics on sedentary bout duration (study 3)
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Estimates of Fixed Effects”

95% Confidence Interval

Parameter Estimate  Std. Error of t Sig. Lower Bound  Upper Bound
Intercept 4.905670 A BT966 18294 31.055 .0oo 4596041 521524849
[TimeofDay=Early 327856 70732 18294 1.920 055 -.006794 BE2506
Afternoon]

[TimeofDay=Early 852744 205154 18294 4157 .0oo A50623 1.254B64
Evening]

[TimeofDay=Early 227136 188810 18294 1137 2566 - 164511 618782
Morning]

[TimeofDay=Late 086450 A TEE4D 18294 4849 625 -.269782 432681
Afternoon]

[TimeofDay=Late 2.2958945 382643 18294 6.000 .0oo 1.645979 3.046011
Evening]

[TimeofDay=Late b 0

Marning]

[TypeofDay=Weekday] 242348 134153 18294.000 1.807 071 -.020604 505300
[TypeofDay=Weekend] o® 0

a. Dependent Variahle: Time in Sedentary Bout.

b. This parameter is setto zero because itis redundant.

Figure SPSS 3 Mixed linear model showing significant difference in sedentary
bout duration in early evening and late evening (study 3)
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Estimates of Fixed Effects”

95% Confidence Interval
Parameter Estimate Std. Error df t Sig. Lower Bound  Upper Bound
Intercept 5.230770 388087 80.658 13.478 000 44585249 6.003010

[TimeofDay=Early 630403 326201 17966.981 1.933 053 -.008483 1.2649784
Afternoon]

[TimeofDay=Early B706749 372746 179953594 2.336 020 140080 1.601297
Evening]

[TimeofDay=Early -.182753 A16406 17975168 -434 GE1 -.99849448 633442
Marning]

[TimeofDay=Late 339006 340670 17981.974 8495 320 -.328740 1.006751
Afternoon]

[TimeofDay=Late 5613227 T60194  17996.686 7.252 .0oo 4023173 7.003281
Evening]

[TimeofDay=Late ot 0
Marning]

[TypeoiDay=Weekday] .2900849 275516  17983.620 1.053 2932 -.249949 830127
[TypeofDay=Weekend] o® 0

[TimeofDay=Early - 285617 3T967T 1T96T.555 - 778 436 -1.038814 448586
Afternoon] *
[MypeofDay=Weekday]

[TimeofDay=Early o® 0
Afternoon] *
[TypeofDay=Weekend]

[TimeofDay=Early 081585 440771 17978772 185 853 -.782368 845538
Evening] *
[TypeofDay=Weekday]

[TimeofDay=Early o® 0
Evening] *
[TypeofDay=Weekend]

[TimeofDay=Early 162787 ATT4M3 17977.087 320 7449 -.782988 1.088562
Marning] *
[TypeofDay=Weekday]

[TimeofDay=Early ob 0
Marning] *
[TypeofDay=Weekend]

[TimeofDay=Late -.279923 394722 17975.772 -7049 478 -1.063616 4937649
Afternoon] *
[MypeofDay=Weekday]

[TimeofDay=Late o® 0
Afternoon] *
[TypeofDay=Weekend]

[TimeofDay=Late -3.435669 869035 17981.368 -3.953 .0oo -5.139061 -1.732278
Evening] *
[MypeofDay=Weekday]

[TimeofDay=Late ot 0
Evening] *
[MypeofDay=Weekend]

[TimeofDay=Late o 0
Marning] *
[MypeofDay=Weekday]

[TimeofDay=Late o 0
Maorning] *
[MypeofDay=Weekend]

a. DependentVariable: Time in Sedentary Bout {min).

b. This parameter is setto zero because itis redundant.

Figure SPSS 4 Mixed linear model showing significant difference in sedentary
bout duration between weekday and weekend in late evening (study 3)
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Independent Samples Test

Levene's Test for Equality of

Variances ttest for Equality of Means
95% Confidence Interval ofthe
Significance Wean Std. Error Difference
F Sig. t df QOne-Sided p ~ Two-Sided p Difference Difference Lower Upper

BoutDuration  Equal variances 13.238 (vl] -3347 488 .0oo .00 -3.72381 1.11250 -5.80969 -1.53792
assumed

Equal variances not -2888 167257 002 .004 -3.72381 1.28923 -6.26906 -1.17855
assumed

Figure SPSS 5 T-test confirming significant difference in sedentary bout
duration between weekday and weekend in late evening (study 3)

Coefficients”

Standardized

Unstandardized Coeflicients  Coefficients 95.0% Confidence Interval for B Carrelations Caollinearity Statistics
Madel B Std. Errar Beta t Sig Lowsr Bound  UpperBound  Zero-order  Partial Part Tolerance VIF
1 (Constant) 365792 15128 24179 000 335110 306,473
Gender 88.065 24.924 507 3.533 0o 37.518 138.613 507 507 507 1.000 1.000
2 (Constant) 492.099 45,665 10.776 .0oo 399.394 584.805
Gender 77.404 22991 446 3.367 002 30.730 124.079 507 485 440 a74 1.026
BMI -4.913 1.693 -.384 -2.801 006 -8.350 -1.475 - 456 -.440 -.379 Aa74 1.026

a. Dependent Variahle: Sedentary time miniday

Figure SPSS 6 Regression showing predictors on total sedentary time (study 3)
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Standardized
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Unstandardized Coefficients Coefficients 95.0% Confidence Interval for B Collinearity Statistics
Model B Std. Error Beta t Sig. Lower Bound  UpperBound  Tolerance VIF
1 (Constant) 78.639 14.024 5.608 .000 49913 107.365
Gender 6.660 4.015 340 1.659 108 -1.564 14.884 403 2.479
Age cal (Y) -100 .370 -.048 =27 789 -.859 658 539 1.857
BMI -.605 .548 -420 -1.105 279 -1.727 517 118 8.509
BMI 25cutpoint 1.870 4.032 197 464 646 -6.389 10129 .094 10.606
BMI 23cutpoint -2.832 3.323 -.340 -.852 401 -9.639 3.974 07 9.387
Employment 2.807 4.279 108 656 517 -5.959 11.573 621 1.610
1D level 5494 2,432 330 2.259 032 512 10.475 796 1.256
Living with M or F -.878 2.346 -.054 -.374 11 -5.683 3.927 813 1.229
Most assignment -3.139 4723 =14 -.665 512 -12.813 6.536 375 2.665
2 (Constant) 76.811 12.092 6.352 .000 52.080 101.543
Gender 6.431 3.861 329 1.666 07 -1.466 14,328 422 2.369
BMI -.588 535 -.408 -1.098 .281 -1.682 507 19 8.389
BMI 25cutpoint 2.076 3.896 218 533 598 -5.893 10.044 .098 10.229
BMI 23cutpoint -3.1490 3.000 -.383 -1.063 296 -9.325 2,945 A27 7.903
Employment 2.467 4.025 .095 613 545 -5.765 10.698 680 1.471
1D level 5.456 2.389 328 2.284 030 571 10.342 799 1.252
Living with M or F -1.004 2.262 -.062 -444 660 -5.631 3623 847 1.181
Most assignment -3.677 4215 - 166 -.872 .390 -12.297 4,943 A56 2193
3 (Constant) 76.292 11.873 6.426 .000 52.044 100.541
Gender 6.636 3.782 339 1.755 .090 -1.087 14,359 428 2.335
BMI -637 516 -442 -1.234 227 -1.692 A17 125 8.024
BMI 25cutpoint 1.986 3.838 .209 517 609 -5.853 9.825 .098 10.201
BMI 23cutpoint -2.949 2.911 -.354 -1.013 319 -8.893 2,995 A3 7.644
Employment 2.342 3.961 .090 591 559 -5.748 10.431 683 1.464
1D level 5.647 2.318 339 2.436 021 912 10.381 825 1.212
Most assignment -3.606 4155 -162 -.868 392 -12.091 4.880 A57 2189
4 (Constant) 72,998 9.903 7.372 .000 52.802 93.195
Gender 6.633 3.737 339 1.775 .086 -.988 14,254 428 2.335
BMI -.485 419 -336 -1.157 256 -1.339 370 185 5411
BMI 23cutpoint -2.033 2.282 -244 -.891 .380 -6.688 2,622 .208 4815
Employment 1.819 3.784 .070 481 634 -5.899 9.537 T3 1.368
1D level 5533 2.280 332 2,426 021 .882 10.184 833 1.201
Most assignment -3.668 4104 - 165 -.894 .78 -12.038 4702 A5T 2188
5 (Constant) 72.002 9.566 7.527 .000 52,517 91.486
Gender 6.364 3.650 325 1.744 091 -1.070 13.799 438 2.282
BMI -419 .392 -.261 -1.071 292 -1.217 378 207 4842
BMI 23cutpoint -2.129 2.246 -.256 -.948 .350 -6.704 2,446 .209 4777
1D level 5422 2.241 326 2419 021 856 9.987 R:1h 1.189
Most assignment -3.790 4.046 =171 -.937 356 -12.033 4452 459 2179
6 (Constant) 67.260 8.102 8.302 .000 50.777 83.744
Gender 8.812 2.544 450 3.464 .001 3.636 13.987 .899 1.113
BMI -.378 .388 -.262 -.974 337 -1.168 412 .209 4781
BMI 23cutpoint -2.346 2.230 -.282 -1.052 30 -6.883 2191 212 4727
1D level 5.545 2.233 333 2.483 018 1.001 10.088 844 1.185
7 (Constant) 59.697 2.305 25.894 .000 55.012 £4.382
Gender 8.501 2,522 434 3.371 .002 3.376 13.626 913 1.095
BMI 23cutpoint -4.242 1.087 -510 -3.903 .000 -6.450 -2.033 .889 1.124
1D level 5111 2187 307 2337 025 66T 9.555 879 1.137

a. DependentVariahle: Percentage oftime in sedentary

Figure SPSS 7 Regression showing predictors on percentage of time in
sedentary (study 3)
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Coefficients”

Standardized

Unstandardized Coefficients Coefficients 95.0% Confidence Interval for B Collinearity Statistics
Model B Std. Error Beta t Sig. Lower Bound  UpperBound  Tolerance VIF
1 (Constant) .895 .49 1.054 301 -.844 2,634
Gender -.245 .243 -.249 -1.008 322 -743 253 403 2.479
Age cal (Y) -.025 .022 -.242 -1.130 268 -.071 021 539 1.857
BMI .038 .033 529 1.155 .258 -.030 106 118 8.509
BMI 25cutpoint -.280 244 -.608 -1.190 244 -.790 210 .094 10.606
BMI 23cutpoint 257 201 615 1.280 211 -155 (669 07 9.387
Employment -.024 .259 -018 -.091 928 -.554 507 621 1.610
1D level -210 147 -.251 -1.428 164 -512 .091 796 1.256
Most assignment .092 .286 .082 320 751 -.494 677 375 2.665
Living with M ar F -0 142 -123 -.708 485 -39 RE] 813 1.229
2 (Constant) 926 764 1.213 235 -635 2.488
Gender =241 235 -.245 -1.027 313 -7 239 418 2.391
Age cal (Y) -.026 021 -.247 -1.23: 228 -.069 017 589 1.697
BMI 037 .030 512 1.239 225 -.024 .098 139 7.186
BMI 25cutpoint -.286 .236 -.589 -1.215 234 -.768 196 .098 10.236
BMI 23cutpoint .258 198 616 1.305 202 -146 (662 07 9.378
1D level -.209 144 -.249 -1.452 87 -502 085 807 1.238
Most assignment .096 276 .086 348 730 -.469 (662 .388 2,579
Living with M or F =101 140 -123 -7 ATT -.386 185 814 1.229
3 (Constant) 984 734 1.340 190 -515 2.484
Gender -.209 162 -.304 -1.844 075 -.630 032 .849 1477
Age cal (Y) -023 .019 -220 -1.208 237 -.062 016 696 1.436
BMI 036 .029 503 1.237 226 -.024 .097 140 7153
BMI 25cutpoint -279 23 -.583 -1.205 237 -751 193 .099 10.149
BMI 23cutpoint 252 194 601 1.298 204 -144 648 108 9.299
1D level -212 41 -253 -1.502 143 -.500 076 811 1.232
Living with M or F - 108 136 -130 -.780 A4 -.385 A72 826 1.211
4 (Constant) 1.009 729 1.385 A76 - AT77 2.496
Gender -.285 160 -.280 -1.782 .085 -612 041 .859 1.164
Age cal (Y) -.026 .019 -.245 -1.377 178 -.064 012 719 1.391
BMI .030 .028 420 1.078 .290 -.027 .088 150 6.669
BMI 25cutpoint -.293 229 -613 -1.278 211 - 760 74 .099 10.088
BMI 23cutpoint .287 187 686 1.532 136 -.095 (669 14 8.792
1D level -182 138 -.229 -1.392 A74 -473 .08g 839 1.191
5 (Constant) 1.635 442 3.702 .001 735 2,535
Gender -273 160 =277 -1.704 .098 -.599 053 864 1.158
Age cal (Y) -.025 .019 -.242 -1.358 184 -.064 013 719 1.391
BMI 25cutpoint - 164 196 -344 -.838 409 -.564 235 136 7.356
BMI 23cutpoint 335 182 .800 1.834 076 -.037 706 A20 8.300
1D level -162 135 -183 -1.195 241 -.437 14 876 1.142
6 (Constant) 1.570 433 3.627 .001 690 2.451
Gender =281 159 -.286 -1.769 .086 -.605 042 867 1.153
Age cal (Y) -0 .018 -.203 -1.184 245 -.058 015 74 1.293
BMI 23cutpoint 195 .073 AB5 2,679 011 047 342 753 1.328
1D level -166 135 -198 -1.234 226 -.440 108 877 1.140
7 (Constant) 1.086 143 7.615 .000 796 1.376
Gender -.239 156 -.243 -1.534 134 -.556 078 913 1.095
BMI 23cutpoint 161 067 .385 2.394 .022 024 .298 .889 1.124
1D level -158 135 -189 =147 250 -.433 116 879 1.137
8 (Constant) .980 110 8.867 .000 755 1.204
Gender -.204 154 -.207 -1.323 194 -516 109 949 1.053
BMI 23cutpoint A4 065 337 2.158 .038 .008 274 949 1.053
] (Constant) .890 .088 10,107 .000 11 1.068
BMI 23cutpoint 161 .064 384 2.495 017 .030 291 1.000 1.000

a. DependentVariahle: Log_MVPA

Figure SPSS 8 Regression showing predictors on log transformed MVPA (study
4)
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Standardized
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Unstandardized Coefficients Coefficients 95.0% Confidence Interval for B Collinearity Statistics
Model B Std. Error Beta t Sig. Lower Bound  UpperBound  Tolerance VIF
1 (Constant) 172,158 125.456 1.372 181 -84.827 429143
Gender -28.277 35.916 -185 -.787 438 -101.847 45293 403 2.479
Age cal (Y) 4533 3.314 .293 1.368 182 -2.254 11.321 539 1.857
BMI -1.014 4.901 -.085 -.207 .838 -11.052 9.025 118 8.509
BMI 25cutpoint 31.364 36.071 445 870 392 -42.524 105.252 .094 10.606
BMI 23cutpoint -10.965 29.726 =77 -.369 715 -71.857 49,927 07 9.387
Employment 15.484 38.284 .081 404 689 -62.937 93.905 621 1.610
1D level -39.608 21.755 -320 -1.821 079 -B4.170 4,954 796 1.256
Most assignment 14,294 42.251 .087 338 738 -72.253 100.842 375 2.665
Living with M ar F -8.579 20.985 -079 - 456 652 -52.565 33.407 813 1.229
2 (Constant) 151.141 72,338 2.089 046 3192 299.090
Gender -28.962 35.167 -199 -.824 A7 -100.887 42,963 407 2.458
Age cal (Y) 4615 3.235 .298 1.426 164 -2.002 11.232 546 1.831
BMI 25cutpoint 27.556 30.500 391 .903 374 -34.824 89.936 128 7.842
BMI 23cutpoint -12.589 28.193 -.204 -.447 659 -70.250 45.071 15 8.731
Employment 12,362 34,597 064 357 723 -58.396 83121 736 1.359
1D level -40.784 20.649 -.330 -1.975 .058 -83.016 1.447 854 1.170
Most assignment 14.210 41.546 .086 342 735 -70.761 99.181 375 2.665
Living with M or F -10.562 20.099 -.088 -525 603 -51.669 30.546 857 1.166
3 (Constant) 156.683 £9.455 2.256 032 14.837 298.530
Gender -37.675 23.884 -.259 -1.577 125 -B6.454 11.103 856 1.168
Age cal (Y) 5.083 2.888 328 1.760 .089 -816 10.981 665 1.503
BMI 25cutpoint 28.285 29.975 A01 944 353 -32.93: 89.502 128 7.804
BMI 23cutpoint -13.522 27.644 -219 -.489 628 -69.979 42,936 16 8.650
Employment 10.100 33.455 .053 302 765 -58.225 78.425 763 1.310
1D level -41.47 20.260 -335 -2.045 .050 -B2.797 -.046 861 1.161
Living with M or F -11.374 19.662 -.094 -578 567 -51.53 28.782 870 1.150
4 (Constant) 152.338 66.944 2.276 .030 15.805 288.871
Gender -37.972 23.512 -.261 -1.615 16 -85.925 9.980 857 1.166
Age cal (Y) 5.269 2.780 340 1.895 067 -.401 10.939 697 1.435
BMI 25cutpoint 28.3: 29.532 402 959 345 -31.900 88.561 128 7.803
BMI 23cutpoint -12.649 27.087 -.205 - 467 644 -67.893 42,595 A7 8.555
1D level -41.423 19.960 -335 -2.075 046 -82.132 -713 861 1.161
Living with M or F -10.580 19.198 -.088 = 586 -49.734 28,574 886 1.129
5 (Constant) 159.089 64.561 2.464 019 27.582 290.595
Gender -36.927 23117 -.254 -1.597 120 -84.015 10.161 865 1.156
Age cal (Y) 4733 2.501 306 1.892 068 -.362 9.828 .840 1.191
BMI 25cutpoint 15672 11.578 222 1.354 185 -7.910 39.255 813 1.229
1D level -41.797 19.699 -.338 -2122 042 -81.923 -1.671 863 1.159
Living with M or F -9.032 18.677 -075 -.484 632 -47.076 29.012 913 1.096
6 (Constant) 149.356 60.628 2.463 019 26.008 272,704
Gender -36.138 22.790 -.249 -1.586 A22 -B2.506 10.229 870 1.150
Age cal (Y) 4593 2.455 297 1.870 .070 -.403 9.588 .851 1174
BMI 25cutpoint 14514 11.195 206 1.296 204 -B.262 37.290 850 1477
1D level -40.495 19.286 -328 -2.100 .043 -79.734 -1.257 879 1.137
7 (Constant) 133.664 59.999 2.228 .033 11.731 255,597
Gender -37.023 23.007 -.255 -1.609 A7 -B3.779 9.733 870 1.149
Age cal (Y) 5422 2.394 .350 2.265 .030 557 10.288 913 1.095
1D level -34.365 18.884 -278 -1.820 .078 -72.743 4012 936 1.069
8 (Constant) 91.515 55.193 1.658 106 -20.53 203.562
Age cal (Y) 6.459 2.358 417 2.740 .010 1.673 11.246 .985 1.015
1D level -27.565 18.819 -223 -1.465 152 -65.769 10.639 985 1.015
] (Constant) 82,434 55.709 1.480 148 -30.549 195417
Age cal (Y) 6.034 2,377 .390 2.539 016 1.214 10.854 1.000 1.000

a. DependentVariahle: Light

Figure SPSS 9 Regression showing predictors on LPA (study 4)
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Unstandardized Coefficients Coefficients 95.0% Confidence Interval for B Collinearity Statistics
Model B Std. Error Beta t Sig. Lower Bound  UpperBound  Tolerance VIF
1 (Constant) 3.796 481 7.898 .000 2.811 4780
Gender -.068 138 =127 -.495 624 -.350 214 403 2.479
Age cal (Y) .000 .013 -.004 =017 987 -.026 026 539 1.857
BMI -.003 .019 -.067 -4 .889 -.04 .036 118 8.509
BMI 25cutpoint -.008 138 -.030 -.057 955 =291 275 .094 10.606
Employment .039 147 055 264 794 -.262 339 621 1.610
BMI 23cutpoint 104 114 458 916 367 -129 338 07 9.387
1D level =171 .083 -.376 -2.057 .049 -.342 -.001 796 1.256
Most assignment 055 162 .091 34 736 -.276 .387 375 2.665
Living with M or F -072 .080 -162 -.896 378 -.237 .093 813 1.229
2 (Constant) 3792 414 9.163 .000 2.946 4638
Gender -.069 132 -128 -519 608 -.339 202 422 2.369
BMI -.003 .018 -.066 -.143 .888 -.040 035 19 8.389
BMI 25cutpoint -.007 133 -.029 -.056 956 -.280 265 .098 10.229
Employment .038 138 054 275 785 -.244 320 680 1.471
BMI 23cutpoint 104 103 A55 1.009 3 -106 314 A27 7.903
1D level =171 .082 -.376 -2.098 045 -.339 -.004 799 1.252
Most assignment 054 144 .089 375 11 =24 349 A56 2193
Living with M or F -072 077 -163 -.934 .358 -2 .086 847 1.181
3 (Constant) 3.804 .343 11.092 .000 3.104 4,505
Gender -.069 130 -128 -528 601 -334 197 422 2.369
EMI -.003 015 -.080 =21 835 -.034 .028 A70 5.883
Employment .040 A3 056 305 762 =227 307 728 1.373
BMI 23cutpoint 100 .080 439 1.248 222 -.064 264 .200 4.991
1D level =171 .080 -375 -2.136 041 -.335 -.008 804 1.243
Most assignment 054 142 .089 .383 705 -.235 344 A56 2191
Living with M or F -073 .076 -163 -.954 348 -.228 .083 .849 1.178
4 (Constant) 3746 198 18.873 .000 3341 4151
Gender -071 127 EXIF3 2] -.557 582 Sl 189 425 2.351
Employment 032 123 .045 259 798 -219 .283 797 1.255
BMI 23cutpoint .086 041 376 2.100 044 .002 169 751 1.332
1D level -175 .076 -.385 -2.299 .028 -3n -020 .859 1.164
Most assignment 056 139 .093 405 688 -.228 .340 459 2.180
Living with M or F -077 .072 -173 -1.074 291 -.223 069 923 1.083
5 (Constant) 3748 195 19.184 .000 3.350 4146
Gender -075 125 -140 -.602 552 -.329 A79 432 2.316
BMI 23cutpoint .089 .038 392 2.382 023 013 166 861 1.162
1D level -176 075 -.385 -2.337 026 -.329 -023 .859 1.164
Most assignment 053 137 .0as .390 699 -.225 332 462 2164
Living with M or F -074 .070 - 167 -1.062 296 =217 068 946 1.057
6 (Constant) 3.806 125 30.473 .000 3.552 4.061
Gender =110 .085 -.206 -1.297 204 -.283 063 905 1.105
BMI 23cutpoint .090 .037 394 2422 021 014 165 861 1.161
1D level -178 .074 -.391 -2.414 .022 -.329 -028 867 1.154
Living with M or F -.076 .069 -172 -1.110 275 -216 064 951 1.051
7 (Constant) 3.698 .078 47 649 .000 3.540 3.855
Gender =101 .085 -189 -1.192 241 -.274 071 913 1.095
BMI 23cutpoint .082 .037 362 2.253 031 .008 A57 .889 1.124
1D level -169 .074 -.370 -2.290 .028 -.318 -019 879 1.137
8 (Constant) 3643 .063 57.757 .000 3.515 3771
BMI 23cutpoint .090 .036 .393 2.469 019 016 163 914 1.094
1D level =151 .073 -332 -2.084 044 -.299 -.004 914 1.094

a. DependentVariahle: Log_steps

Figure SPSS 10 Regression showing predictors on log transformed steps (study

4)
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