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Abstract 

People with intellectual disabilities (ID), and in particular adolescents, are at increased risk of 

suffering from poorer health than people without ID. This vulnerable group are at particular 

risk of becoming obese and developing type 2 diabetes which can lead to cardiovascular 

disease, stroke and death. An established mediating factor to lessen the likelihood of 

becoming obese and its associated risks is through participating in regular physical activity.  

People with ID take part in less physical activity and are less physically fit (which may affect 

their ability to take part in physical activity). The Duke of Edinburgh award programme (DofE), 

which has an array of aims and objectives, purports that it enhances participation in physical 

activity. The DofE also aims to enhance self-confidence, motivation and self-esteem – all 

factors that people with ID reportedly have lower levels of, but are all correlates of physical 

activity.  

Adopting methods and instruments that were designed within this research programme and 

were subjected to feasibility testing, qualitative evaluation and reliability testing using 

confirmatory factor analysis, the levels of physical activity, fitness and a number of 

psychological outcomes of 47 adolescents with ID (16.02 ± 1.35 years) were measured before, 

immediately following and 6 months after the DofE. To compare, 54 participants without ID 

(15.98 ± 0.79 years) taking part in the DofE and 27 participants with ID (16.51 ± 0.70 years) 

who were not following the programme were also measured across the same time points.  

Results found that, in these participants, the DofE did not cause any positive changes in levels 

of physical activity, fitness and psychological outcomes. This suggests that in spite of its aims 

and objectives, popularity and status, the DofE does not improve physical and psychological 

outcomes of adolescents with ID. Recommendations are made for how reasonable 

adjustments to the programme might enable this vulnerable group to enjoy its benefits. 
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1.1 Thesis overview 

It is established that people with intellectual disabilities (ID) are significantly more at 

risk of developing life threatening conditions such as heart disease (Moss 2009), Type 

2 diabetes (Emerson and Baines 2010, Emerson and Glover 2010, Taggart and Cousins 

2014) and obesity (Maiano 2011, Taggart and Cousins 2014). As low physical activity 

levels in addition to other lifestyle factors can, in part, contribute to these health risks, 

an increase in physical activity has been identified as a preventative measure (Johnson 

2009). The World Health Organisation (WHO 2010) recommended that children and 

adolescents take part in 60 minutes of moderate to vigorous physical activity (MVPA) 

per day to receive health benefits. Evidence demonstrates that in non-ID adolescent 

populations these recommendations are not being met (British Heart Foundation 

2013). This lack of physical activity is, in itself, concerning yet Emerson et al. (2011) 

found that adolescents with ID were 3.7 times less likely to take part in physical 

activity than their non-ID peers meaning that this population is especially vulnerable.  

In addition to cutting the risk of developing the aforementioned morbidity factors, 

regular physical activity has other benefits such as increasing physical fitness (Hands et 

al. 2009), self-efficacy (Heazlewood and Burke 2011, Hepler and Chase 2008), self-

determination (Murcia et al. 2008) and self-esteem (Biddle et al. 2015).  Given the 

urgency of the health needs in this population an intervention that considers both 

physical and psychological needs should be identified (Stanish and Temple 2012). The 

Toronto Charter for Physical Activity (TCPA 2010) advocates a multi-component 

programme to enhance physical activity participation, especially in vulnerable, 

specialised groups. The Duke of Edinburgh programme (DofE) is an established, multi-

component programme which aims to enhance both physical and psychological 
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outcomes (Campbell 2009). The DofE has over 170,000 participants taking part every 

year (DofE 2014a) and is open to all individuals whatever their ability and background. 

Despite the scale and community reach of the programme little research has 

determined the effects of the programme on improving health. Therefore the aim of 

this thesis was to investigate the effect of the DofE programme on participant’s 

physical activity, physical fitness and psychological outcomes (i.e. self-efficacy, self-

determination and self-esteem). The novelty of the thesis is its focus on the DofE 

programme with adolescents with ID, a population not studied previously taking part 

in an intervention not studied previously using robust methodology.  

Following a review of the literature, the recommendations of the Medical Research 

Council (MRC 2012) for the investigation of complex interventions were adopted and 

a theoretical framework was applied to the DofE programme for the first time.  The 

aims of the DofE were reinterpreted and Bandura’s (1986) Social Cognitive Theory and 

Deci and Ryan’s (1986) Self-Determination Theory were applied. Both theories have 

established links to the main outcome variable: physical activity.  

The investigative process of the thesis was structured into three distinct stages that 

culminated in the main investigation of the effects of the DofE programme. Stage 1: a 

pilot study is a new contribution to the literature that designed and tested two 

protocols for use with adolescents with and without ID. The first protocol was 

designed to enhance wear time compliance to accelerometers, the electronic devices 

that measured levels of physical activity throughout this thesis. The second protocol 

was designed to promote adherence to a fitness test that was adapted from previous 

methods for adolescents with ID. Following the testing of the two protocols, Stage 1 

also included two focus groups where participants described their experience of 
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wearing an accelerometer and taking part in the fitness tests. The findings from the 

focus groups contributed to understanding why the two protocols were successful in 

achieving an 88% compliance rate to the physical activity measurement protocol and 

100% adherence to the physical fitness protocol. Stage 1 therefore resulted in two 

protocols that could be used to reliably measure physical activity and fitness levels of 

adolescents with and without ID in the larger main study of this thesis (Stage 3) and 

beyond.   

Stage 2 tested the psychometric properties of the questionnaires that measured self-

efficacy, self-determination and self-esteem in samples of adolescents with and 

without ID through confirmatory factor analysis (CFA). Stage 2 was undertaken 

because each scale had not been used in both cohorts previously (adolescents with 

and without ID) and therefore a simultaneous testing of the questionnaires enhanced 

the internal and external validity of the instruments. The findings from the CFA is a 

further novel contribution to the literature. Stage 2 used the baseline cross sectional 

data from stage 3 and, in the sample of participants with ID, all scales resulted in an 

acceptable fit between the data and the instrument with the exception of the self-

esteem scale. A number of the self-determination questionnaire sub-scales fell below 

the acceptable criteria in the non-disabled cohort. Further multivariate statistical 

analysis demonstrated that the removal of ‘problem items’ would not result in the 

improvement in model fit in the scales. The result of stage 2 was that although all 

scales were carried forward to stage 3 in their entirety, an element of caution as to 

the reliability of a small number of the scales was acknowledged.   

Stage 3 adopted the methods that had been validated in Stages 1 and 2 to investigate 

the effect of the DofE programme on physical activity, physical fitness and the 
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psychological outcomes of adolescents with and without ID. The main study group of 

adolescents with ID were compared with two control groups; a group of non-disabled 

adolescents also taking part in the DofE programme and a sample of adolescents with 

ID who did not receive the programme. The design of the main study was a quasi-

experimental, longitudinal, mixed design (3x3). Data was gathered from the three 

groups at three time points; baseline, immediately post DofE and a 6 month follow up. 

The mixed design and the use of two control groups enhanced the ability to draw 

cause and effect conclusions on the effectiveness of the intervention, and is a new 

addition to the literature concerning adolescents with ID. Additionally, a number of 

the findings from this study contribute new knowledge to the area of physical activity 

for those with ID.  

Baseline results indicated that there was no difference between participants with and 

without ID in total physical activity levels. However, when physical activity was 

analysed by intensity it was found that participants without ID took part in 

significantly more moderate and vigorous physical activity (MVPA). A further analysis 

of data revealed that these differences were found in the periods before and after 

school. Results at baseline also found that the non-disabled participants performed 

better than their peers with ID in all aspects of the fitness tests. Non-disabled 

participants had higher self-esteem and were more self-determined than those with 

ID.  

The longitudinal, mixed design analysis found that the DofE was limited in its ability to 

affect the outcome variables in both participants with and without ID.  There were no 

improvements in any outcome variable at any time point as a result of the DofE 

programme in either sample. These findings are in contrast with previous 
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investigations of the DofE (Gibbs and Bunyan 1997, Campbell et al. 2009). On review 

of these studies there were methodological limitations which this thesis addressed 

such as the use of unvalidated psychological measurement instruments.  

In conclusion this thesis contributes vital information regarding the physical and 

psychological health of adolescents with ID.   Key areas of contribution are: 

 The understanding of where the differences of health benefitting MVPA level 

of physical activity exists between adolescents with and without ID. 

 The contribution of a robustly designed investigation into the effects of the 

DofE on both participants with and without ID. 

 The successful design and testing of protocols that provide two valid 

instruments to facilitate the accurate measurement of physical activity and 

fitness in young people with and without ID. 

 The psychometric testing of questionnaires in participants with and without ID 

to facilitate simultaneous and identical testing of psychological outcomes. 

 A recommendation that although the DofE has 170,000 participants every 

year, the programme might benefit from modification and its aims and 

objectives should now reflect health related outcomes to combat an 

increasingly unhealthy and vulnerable society. 

 

1.2 Organisation of thesis 

The thesis has nine chapters. Following this introductory chapter, chapters 2 and 3 

review the literature in relation to the health of people with ID and the physical 

activity of adolescents with ID. Chapter 4 describes the DofE programme, its delivery, 
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fidelity and how the theoretical framework was applied. The aims and objectives of 

the thesis are also outlined. Chapter 5 describes the methodology of the research and 

in particular, recruitment, measurement instruments and ethical considerations. 

Methods that are specifically related to each stage of the thesis are provided in 

chapters 6, 7 and 8. 

Chapter 6 describes Stage 1; the design and testing of the two protocols that 

measured physical activity and physical fitness. The compliance rates of the protocols 

are outlined. Chapter 7 describes Stage 2 that tested the psychometric properties of 

the three questionnaires that measured self-efficacy, self-determination and self-

esteem. Chapter 8 contains Stage 3 which is the main longitudinal study that 

investigated the effect of the DofE programme. Baseline comparisons of the three 

study groups are reported at each time point and the findings are discussed.  

Finally, Chapter 9 is a general discussion of the findings from the thesis and 

implications they have on the health, education and policy associated with 

adolescents with ID.  
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Chapter 2 

The health of people with Intellectual Disability: A review 
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2.1 Introduction 

This chapter will focus on the health of people with ID, with specific references made 

to adolescents with ID. Following a definition of the term ID the most prevalent causes 

of mortality and morbidity will be outlined. The review will highlight key issues that 

are of most concern to this sample group. Mediating factors for these health problems 

associated with this group such as low levels of physical activity, obesity, diet and 

nutrition will be emphasised. The barriers to achieving improved health within this 

population will also be reviewed.  

2.2 Literature search strategy 

A literature search was undertaken using online databases: Medline, CINHAL, 

Sportdiscus, PsychInfo and the British Nursing Index. The terms ‘intellectual disability’, 

‘developmental disability’, ‘learning disability’ and ‘mental retardation’ were included 

during all search processes. These terms were matched with the keywords ‘mortality’, 

‘morbidity’ and ‘chronic illness’. Further, the key words ‘children’, ‘adolescents’, 

‘teenagers’ and ‘young adults’ were also included in the search terms.  

Using the same process the keywords of ‘‘physical activity’, ‘fitness’, ‘obesity’, 

‘sedentary lifestyle/behaviour’ and ‘physical activity/health interventions’ self-

efficacy’, ‘self-esteem’, ‘self-determination’ and ‘motivation’ were added. A 

subscription to Mimas Zetoc alert service was taken to inform the researcher of new 

literature becoming available following submission of all the above terms.  

United Kingdom (UK) Government publications in addition to charitable organisations 

literature and reports were extensively searched. Particular attention was given to 

papers and publications related to the issues surrounding the health of people with ID, 
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with particular emphasis on young people. Finally, manual searches were carried out 

to cross reference cited material in previously sourced literature. The same databases 

were utilised to search for these in addition to Google Scholar and, if unavailable 

online, an application was made to the British Library for permissible copies.   The 

reference sections of retrieved articles were also searched.  

2.3 Definition of intellectual disability 

The Department of Health (DoH 2001) stated that the term ID refers to an individual 

who has a significant reduction in their ability to understand new or difficult 

information (impaired intelligence), someone who has limited ability to manage 

independently (social impairment) and that both of these factors must have been 

evident before the age of eighteen years old. Often levels of ID are defined in terms of 

IQ scores. Figure 2.1 illustrates the levels of ID, the associated Intelligence quotient 

(IQ) score and social functioning ability. The research conducted as part of this thesis 

included those with mild to moderate ID as this group of participants were able to 

participate in the Duke of Edinburgh programme. 
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Figure 2.1 Levels of Intellectual Disability (Cited from Do2Learn, 2013) 

Mild Intellectual Disability  
A mild intellectual disability is defined as an IQ between 50 and 70.  

 Can independently participate in most leisure activities within their 
communities  

 Will have important relationships with the people in their life  

 May struggle in certain social situations 

 May marry and raise a family with support  

 May have a job suited to their skills 

 May live and travel independently with  support  

 May need help to handle money and to plan and organize their daily 
routine  

 May learn to read and write in appropriate educational setting 

 Likely to develop reading, writing, and math skills at a basic level 

Moderate Intellectual Disability  
A moderate intellectual disability is defined as an IQ between 35 and 50.  

 Will have important relationships with the people in their life  

 May learn to navigate their community and travel with support  

 Will have difficulty planning trips and handling money 
independently 

 Will recognize environmental print (e.g. signs, logos, sight words) in 
daily life 

 Will need visual prompts such as daily schedules and pictures of 
routines 

 Will need support in their daily lives  

 May display independence in certain daily living activities, such as 
dressing and bathing 

Severe or Profound Intellectual Disability  
A severe intellectual disability is defined as an IQ between 20 and 35. A 
profound intellectual disability is defined as an IQ below 20.  

 Will have important relationships with the people in their life 

 May have little or no speech and will rely on gestures, facial 
expressions, and body language to communicate needs or feelings 

 Will require functional communication systems (e.g. low or high 
tech augmentative communication devices) in order to express their 
wants and needs 

 Will need visual prompts such as daily schedules and pictures of 
routines 
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 Will require extensive support with daily living activities throughout 
their life 

 

2.4 Mortality of people with ID 

It is estimated that up to 3% of the global population have an ID (Lee et al. 2011), and 

it is established that people with ID have significantly poorer physical and mental 

health than their non-ID peers (Tyrer et al. 2007, Emerson and Glover 2010, Robertson 

et al. 2011, Emerson et al. 2014, Taggart and Cousins 2014).  Emerson and Baines 

(2011) conducted a literature review concerning the health of people with ID and 

concluded that health inequalities start early in life but their differences in health 

status are to a certain extent avoidable. For example, Tyrer et al. (2007) reported that 

in relation to their respective populations, three times the number of adults with ID in 

the UK die prematurely compared to adults from the general population. The Tyrer et 

al. (2007) study was a UK population-based study over a 12-year period (n=2436). The 

results demonstrated that being younger (20-29yrs) and male, and having a 

profound/severe disability, increased the likelihood of death by nine times when 

compared to non-ID peers.   

In order to ascertain the causes of such a high premature death rate, a follow-up 

study examining the health records of adults with ID was conducted by Tyrer and 

McGrother (2009) in the same geographic region. People with ID were more likely to 

die from coronary heart disease, respiratory infections, diseases of the genitourinary 

and digestive systems and accidental deaths. The authors also reported that 

respiratory infection and genitourinary system infections are routinely preventable in 

the non-ID population (Tyrer and McGrother 2009).  
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More recently, Emerson et al. (2014) found that the difference in health status, 

mortality rates and life expectancy remains unchanged between the ID and non-ID 

populations following a 33 year follow-up study: demonstrating that despite a number 

of government led initiatives this population remains more vulnerable to lower health 

status.   

In young people with ID, a systematic review examining the prevalence of chronic 

health conditions reported higher rates of these conditions compared to the non-ID 

population (Oeseburg et al. 2011). The most common conditions identified were 

cardiology and respiratory disorders. Within their review of 2,994 articles, only 31 

studies met the age group inclusion criteria. The authors cite this as a shortfall in 

research concerning young people with ID. Their conclusions stressed the importance 

of further research to be conducted, specifically at improving the health of young 

people with ID. The findings of the Oeseburg et al. (2011) review were supported by 

Allerton et al. (2011) who, following their systematic review of 150 papers concerned 

with the health of young people with ID in the UK, found that this vulnerable 

population experience a number of health inequalities. Specific areas of concern were 

comorbid conditions that would increase the risk of ill health later in life (e.g. obesity) 

and reduce quality of life: both potentially becoming barriers to social inclusion (e.g. 

low self-esteem and poor motivation to enhance their health status).    

 2.5 Adolescents with ID 

As described, health researchers have reported on adults with ID but there are 

comparatively few reports on the health of the adolescent ID population. A possible 

reason is that the age range of adolescence (12-19 years, Brookman 1995) overlaps 
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both childhood and adulthood, and specific data generated by this age group may 

have been incorporated into an overall analysis. With this in mind, there is a 

significant danger associated with this age group being overlooked. An early study 

that did examine adolescents with ID (Forsgren et al. 1996), reported they were at an 

increased risk of premature death than adults with ID. The authors observed a large 

group of participants (n = 1,478) with ID over a 7 year period and found that 

premature deaths were most prominent between the ages of 10-19 years. Causes of 

death were predominantly cardiovascular conditions and respiratory diseases. 

Although the results of this study cannot be generalised due to it being carried out in 

one area of Sweden, it is extremely concerning that the study was published almost 

two decades ago, and remains one of few studies concerned with the mortality of 

adolescents with ID.  

More recently, Oeseburg et al. (2010) carried out cross sectional community based 

research within one region of Holland to establish the prevalence of chronic diseases 

in adolescents with ID (n=1044). Oeseburg et al. (2010) compared data obtained 

through health questionnaires completed by the families or support workers of 

adolescents with ID to previous data from non-ID adolescents. The authors found that 

63% of the ID participants had a chronic illness and there were significantly higher 

percentages of adolescents with ID having respiratory disease, and heart and blood 

diseases compared to the non-ID adolescents, clearly demonstrating that a general 

inequality in health between people with and without ID exists. The following sections 

of this chapter will describe the most common conditions associated with the 

mortality and morbidity of adolescents with ID. The aim is to provide justification for 

the urgent need for intervention for this age group.  
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2.5.1 Cardiovascular disease 

As in the general population cardiovascular disease (CVD) is the leading cause of 

premature death in people with ID (Draheim 2006, van der Akker et al. 2006). 

Researchers suggest that people with ID are at an even higher risk of CHD due to 

inequalities of health status and inequities in health service response (Holly and Sharp 

2014).  

Draheim (2006) conducted a literature review to examine the cardiovascular disease 

prevalence in ID and found that while CVD death rates were falling in the USA in the 

general population, the reverse was occurring in the ID population. Additionally, risk 

factors such as obesity and low levels of physical activity were also more prevalent in 

this population. Furthermore, CVD occurs earlier in life in people with ID compared 

than in the general population. Although, this may be due to studies that examine the 

health of younger people with ID including participants with Down syndrome. 

Evidence is clear that people with Down syndrome are genetically susceptible to 

cardiovascular risk factors thereby increasing their risk of CVD substantially (Vis et al. 

2009). 

Lin et al. (2010) assessed the prevalence of hypertension, hyperglycaemia and 

hyperlipidaemia, all major coronary heart disease (CHD) risk factors, in adolescents 

with ID (n=856) in a region of Taiwan. This study included a medical chart analysis and 

found that these conditions were more prevalent than in the general Taiwanese 

adolescent population. Admittedly, these results cannot be generalised to other 

populations but it does demonstrate the prevalence of risk factors associated with 

CHD. CHD among adolescents with ID has not been addressed within the literature 
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with any great depth. Arguably, this may be due the relatively low risk of younger 

people developing CHD in general apart from those with congenital disorders. 

However, taken collectively, the Lin et al. (2010) study, in addition to the review 

carried out by Draheim (2006) identified younger people with ID as having higher 

prevalence of the risk factors associated with CHD. These risk factors, specifically low 

physical activity and fitness levels combined with a poor diet can lead to obesity and 

are key components behind the justification of this current study.       

 

2.5.2 Respiratory disorders 

Respiratory disorders are amongst the leading causes of death for people with ID 

(Tyrer and McGrother 2009). The statistics from one region in the UK showed that 

26% (n=131) of underlying causes of death in the sample (n=503) were due to 

respiratory disorders. Although children and adolescents were excluded from this 

study, the authors commented that if included the number of deaths would be higher 

due to the fact that children and adolescents with ID are at greater risk of death 

through respiratory illness than the adult ID population.  

Prominent respiratory disorders in the ID population are asthma, chronic obstructive 

pulmonary disease (COPD) and respiratory infections (Gale et al. 2009). In the general 

population, asthma is the most common respiratory disease with a reported five 

million people in the UK population being diagnosed (Asthma UK 2014). Although the 

prevalence of asthma in the ID population has not been reported, Sturdy et al. (2002) 

in a community based case-controlled study (n=533), found that people with ID were 

2.6 times more likely to die from complications assigned to asthma than their non-ID 
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peers. Mis-diagnosis, higher smoking rates and other comorbidity factors such as 

obesity were attributed to this higher rate of death. Again, the Sturdy et al. (2002) 

investigation only included an adult sample. However, the findings have implications 

for the population of adolescents with ID as the rate of asthma diagnosis in young 

people in general is increasing (Asthma UK 2013).  

As with CVD, respiratory illnesses are exacerbated by co-morbidity factors and in 

particular obesity. Piper (2011) discussed how obesity impacts the respiratory system 

in a number of ways such as altering breathing patterns, reducing lung volume and 

negatively affecting gaseous exchange.  In a review of literature surrounding the 

impact of obesity on respiratory function, Littleton (2012) cites physical activity and 

exercise as effective ways of improving respiratory efficiency by way of initialising 

weight loss and therefore alleviating the effects that obesity can have on respiratory 

effort. This is supported by Mendelson et al. (2012) who observed the effects of a 3 

month exercise training programme in obese non-ID adolescents (n=16). Although a 

small cohort, there were statistically significant improvements in inspiratory muscle 

strength, cardiorespiratory fitness and operating lung volumes. In other words the 

participants were able to breathe with less effort and became less breathless. Despite 

Mendelson et al’s. (2012) lack of control group of similarly obese adolescents with ID 

for comparison, the findings relate directly with the age group of young people this 

thesis is concerned with.  

 2.5.3 Summary of Mortality and ID  

This section outlined the two leading mortality risk factors for people with ID: CVD and 

respiratory diseases. From the review it is clear that disparities in health suffered by 
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people with ID are caused by genetic disorders, lifestyle choices and co-morbidity 

factors. Through conducting the review it was also apparent that a shortage of 

research was available in the adolescent ID population, therefore further investigation 

is needed. Where specific research was reported, poor health outcomes are critically 

concerning for this group of young people. The primary concern is in relation to the 

increasing prevalence of co-morbidity factors in the general population, but due to 

other mediating factors the ID population is more vulnerable.  The following section 

will describe the co-morbidity factors that are becoming increasingly common in the 

population of people with ID and specifically adolescents. 

 

2.6 Co-morbidity factors - Obesity 

Obesity has been defined as an excess body fat accumulation that has 

consequences for multiple organs within the body (Haslam 2007) and is a major 

public health concern (WHO 2014). Globally more than 1.9 billion adults are 

overweight, of these 600 million of them are obese (WHO 2014). Obesity is 

associated with the increased risk of chronic health problems such as coronary 

heart disease, respiratory disease and Type 2 diabetes which can lead to stroke, 

myocardial infarction and death (Rimmer and Yamaki 2006). In the UK, healthcare 

costs associated with obesity are estimated at £4.2bn per year (Public Health 

England 2014) and previous research clearly demonstrated a global issue is 

apparent: 

In the United States of America (USA), Rimmer and Yamaki (2006) described the 

largest study available to illustrate the increasing obesity problem and argued that 
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whilst the statistics suggest that obesity is as much a problem in the general 

population, there is a strong argument for greater concern in the ID population. Using 

data from a 16 year national health survey of over one million participants (of this 

3,499 had ID), Yamaki (2005) reported the prevalence of obesity in adults with ID 

increased from 19.4% to 34.6% compared to the increase of 11.4% to 20.6% in the 

non-ID population.  

A population study from New Zealand found that of 141 adults with ID, 51% were 

obese compared to 29% of a non-ID adult sample (Stedman and Leland 2010).  In 

Northern Ireland, Marshall et al. (2003) described a health screen of 464 people with 

ID where 64% of the adults and 26% of 10-19 year olds were overweight or obese.  In 

Scotland, Stewart et al. (2009) conducted a survey of 9 schools (n=206) and found that 

36% of adolescents with ID were obese and prevalence of obesity was significantly 

higher than in the general adolescent population (20%). This is supported by Rimmer 

et al. (2010) who conducted a study that surveyed 461 families across 49 states of the 

USA who had an adolescent with ID as a family member. Their data reported that 

adolescents with ID were 2-3 times more likely to be obese and be at higher risk for 

associated secondary health conditions such as hypertension, hyperlipidaemia, 

depression, low self-esteem and diabetes.   

The consistent global findings that have been cited above are supported by a 

systematic review conducted by Maiano (2011) who specifically reviewed research 

articles examining adolescents with ID. Ten studies providing original data on this 

topic were identified and included in this review. Results demonstrated that: 1) 

overweight and obesity represent a significant secondary health problem in young 

people with ID and 2) obesity risk significantly increases with age, meaning that early 
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intervention is vital if obesity trends are to be addressed before adulthood. These 

findings highlight the need for future research in this area, especially in the adolescent 

age group and the urgent need for potential programmes that can encourage 

behavioural mediating factors such as increasing physical activity. 

2.6.1 Type 2 diabetes  

Diabetes is a common condition with 2.9 million people within the UK registered as 

suffering from this disease (Diabetes UK 2013). The main risk factors associated with 

developing Type 2 diabetes are obesity, low physical activity, sedentary lifestyle, 

hypertension, hyperlipidaemia and increasing age. The biggest risk factor according to 

Lois et al. (2009) is obesity and describes ‘diabesity’ (a buzzword term used for 

diabetes caused by obesity) as an epidemic.  

In the population of ID, diabetes has been reported to be more prevalent than in the 

general population (McVilly et al. 2014). This has been reported worldwide. For 

example, in 2009 Diabetes UK estimated that over 270,000 people with ID have type 2 

diabetes. There are no studies available outlining the actual percentage of the ID 

population of the UK who have Type 2 diabetes. However, in the USA and Canada 

researchers have shown that there are significant differences in the with-ID and non-

ID population. Shireman et al. (2010) reported that 11.2% of the ID population in one 

state of the USA suffered from Type 2 diabetes. Morin et al. (2012) reported that 

within a large region of Canada 8.3% of adults with ID compared to 5.1% in the 

general population were diagnosed with Type 2 diabetes.  

Following their study which examined the demographics and quality of care for people 

with ID and diabetes, Taggart et al. (2013) recommended that greater emphasis needs 
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to be placed on collaborative working with education and government departments to 

improve the quality of life of people with ID.  Taggart et al.’s (2013) observation is 

enhanced by a study by Imperatore et al. (2012) who used predictive modelling 

statistics to estimate the prevalence of Type 2 diabetes in future years in the general 

population. The authors predicted that within the age group of 11-20 year olds an 

increase of 178% by the year 2050 will be evident.  With existing studies 

demonstrating that adolescents with ID are already more vulnerable than their non-ID 

peers, this statistic raises a public health concern. 

As adolescents with ID are particularly vulnerable to obesity it, therefore, can be 

purported that this population will continue to develop higher rates of Type 2 

diabetes. The influence of mediating healthy lifestyle behaviours such as physical 

activity and a balanced diet are major factors in preventing development of these 

conditions, especially within the ID population.  

2.7 Mediating factors - Physical activity levels 

High calorie diets combined with low levels of physical activity will inevitably lead to 

obesity (O’Donovan et al. 2010). To maintain a healthy weight therefore a 

combination of regular physical activity in addition to a controlled diet is required. The 

World Health Organisation (WHO 2010) recommended that young people between 

the ages of 13-18yrs should take part in 60 minutes of moderate to vigorous intensity 

physical activity (MVPA) per day. There is evidence that these levels are not being met 

and the population of ID have lower levels of physical activity than their non-ID peers 

(Messent et al. 1999, Frey et al. 2008, Shields et al. 2012). Using self-report 

questionnaires, an early descriptive study carried out by Messent et al. (1999) found 
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that 98% of those adults with ID (n=24) fell below the recommended daily level of 

physical activity. Objective instruments such as pedometers and accelerometers have 

been employed to measure physical activity levels in more recent research yet these 

methods have not demonstrated different findings in the physical activity of this 

group of people (Frey et al. 2008, Johnson 2009, , Lin et al. 2010, Barr and Shields 

2011, Shields et al 2012, Pitetti et al. 2013).  

In a literature review concerning the physical activity levels of people with ID, Frey et 

al. (2008) found that out of nineteen studies included, only two studies provided 

evidence of young adults meeting the minimum requirements of weekly physical 

activity. However, Frey et al. (2008) were unable to present statistical analysis to 

integrate the findings of the published work due to the small number of studies, 

variation in methods and variation in study procedures. Therefore, a narrative review 

was conducted. With regard to the issue of comparing the levels of physical activity 

with young people with ID and their non-ID peers, the Frey et al. (2008) review was 

cautious in its conclusions. The cautious approach was because there were 

inconsistencies with measuring physical activity levels across groups as most studies 

used parent/carers’ reports, using questionnaires that were not validated or lacked 

reliability. Despite these, Frey and colleagues concluded that the amount of physical 

activity undertaken by those with ID were consistently lower than their non-ID peers. 

The amount of research into the level of physical activity in adolescents with ID is 

limited. Those studies that focussed on young people with ID had either small sample 

sizes or used subjective methods (see Chapter 3).  For example, an exploratory study 

(Foley et al. 2010) aimed to establish the physical activity of watching TV and playing 

computer games of children with (n=9) and without ID (n=9) aged 7-12 years. Foley et 
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al. (2010) found no difference in lifestyle habits and neither group reached 

recommended levels of physical activity. Another study interviewed 351 primary 

caregivers of adolescents with ID and found that only 8% of individuals met the 

Taiwanese recommended physical activity levels (Lin et al. 2010).  

There are two concerns regarding the Lin et al. (2010) study. The first is the reliability 

of the data collected as it was caregivers and providers that reported on activity 

levels, the accuracy of which is questionable. The second is the use of the physical 

activity level guidelines that the data was compared with. In comparison to the WHO 

(2010) recommended level of 60 minute of MVPA per day, the Taiwanese 

recommendations were drastically lower at a 30 minute session three times per week. 

Clearly, in this case it is not only the low level of physical activity that is of vital 

concern in this population but also how it was measured and reported. 

A low level of physical activity participation is a consistent finding in the reviewed 

literature. The identification of the flaws in existing research regarding the limitation 

of available evidence in this particular population and the inconsistencies of 

measuring physical activity was a key finding of this review. The clear relationship 

between physical activity levels and the health of adolescents with ID, that has thus 

far been demonstrated, influenced the aims and objectives of this thesis in a number 

of ways. These points are the subject of further analysis and explanation in Chapter 3. 

2.7.1 Diet and Nutrition 

In addition to physical activity, the second factor that influences levels of obesity is 

poor diet and nutrition. In children and youth with ID the risk of obesity is higher 

owing to inappropriate eating behaviours, chronic health conditions and poor 
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education (Mikulovic et al. 2011, Hinckson et al. 2013). Mikulovic et al. (2011) found 

that 66.5% of the participants (n=410) consumed high calorie snacks and soft drinks. A 

key factor in such dietary habits was found to be the type of school that adolescents 

with ID attend. Mikulovic et al. (2011) also reported that the prevalence of overweight 

children in special education schools was double that of those adolescents with ID 

who attended mainstream schools (25% vs 12.3%). The authors concluded that the 

environment that people with ID experience can determine dietary habits.     

Similarly, Rimmer and Yamaki (2006) also argued the environment plays a part and 

suggested that a more restrictive living environment, such as one where there are 

support workers present, facilitated a lower rate of obesity compared to the people 

with ID who are living more independently. In fact, the highest prevalence of obesity 

within the population of ID came from those who lived with their families.  

Findings from a US study found that parents’ attitudes towards nutrition and physical 

activity directly influenced their children who had an ID (George et al. 2011). Of the 

45% of adolescents (n=205) who were obese, two thirds of their parents were also 

obese. Further investigation revealed that these parents had a poor attitude to eating 

healthily and impressed their beliefs on their children. Furthermore, 50% of parents 

who had an obese child believed that their son or daughter was either underweight, 

normal weight, or a healthy weight. This illustrated a further vulnerability as those 

with ID often rely on their parents and families to manage their health and well-being 

and thus lack an element of self-determination to address their own health issues.  
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2.7.2 Mental health 

Links have been shown between lifestyle behaviours and mental health. Rimmer et al. 

(2010) for example found that there was a significant link between obesity, depression 

and low self-esteem in adolescents with ID. This study employed an online survey with 

parents of adolescents with ID (n=461) across the USA.  Similarly, Oeseburg et al. 

(2010) demonstrated significant relationships between chronic conditions such as 

Type 2 diabetes and obesity to emotional and behavioural problems in adolescents 

with ID. Within the Oeseburg et al. (2010) study parents of those with ID (n=1044) 

completed questionnaires regarding mental health and chronic health conditions, and 

found emotional problems existed in 45% of the cases where adolescents experienced 

a chronic disease. Both the Rimmer et al. (2010) and Oeseburg et al. (2010) studies 

had limitations as the recruitment of parents to report on the health of their 

adolescent children. However, these studies demonstrated that mental health was 

affected by the physical health of the adolescents in these cases.   

 2.8 Barriers to promoting and maintaining good health  

Robertson et al. (2011) argued that the poor health of people with ID is directly 

associated with the barriers in individuals identifying and recognising their ill-health 

and what they can do about it to improve health. Proactive measures such as the 

provision of programmes that promote healthier behaviours in children and 

adolescents with ID are required. The following sections describe the barriers that 

prevent adolescents with ID to access such programmes.  

Socio-economic factors: Barriers to healthcare can in part be attributed to socio-

economic factors. These may come in the form of limited access to health services and 
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organisations that can facilitate and promote healthier lifestyles (Emerson and Hatton 

2013). 

Accessing services: The issue of accessing health services exists as there is a strong 

correlation of people with ID being from socially deprived areas (Emerson 2012). 

Furthermore, those from socially deprived areas have limited access to health services 

due to transport issues, geography and lack of education (Emerson et al. 2009). 

McConkey (2007), using a questionnaire with people with ID (n=620) from various 

residential settings, found that in addition to areas of deprivation, the type of 

supported accommodation also makes a difference to the level of interaction people 

have with their local amenities. People who were in supported living (in their own 

homes) were more likely to be socially connected than those in residential settings. 

One explanation for this is that those in residential settings do not have the support of 

enough carers or support workers to facilitate outings for larger numbers of residents. 

This has obvious implications for people’s ability to access services such as health 

centres, social clubs and of particular relevance to this thesis, facilities that promote 

physical activity and exercise. 

Lack of social inclusion: Many people with ID suffer from the absence of social 

interaction that can boost health and wellbeing. Reporting from a number of focus 

groups carried out across Northern Ireland, Collins and McConkey (2007) found there 

was a real desire amongst the focus group participants to be involved in sport and 

recreation clubs and centres. However, there is little planning or provision in place to 

include people with ID into these places. Neither was there the provision to go out to 

places such as the cinema or the local park. Collins and McConkey (2007) reflected 

that it is not merely enough to provide the buildings and infrastructure to provide for 
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the community at large but further work is required to encourage and facilitate the 

use of these amenities by all members of the community.  

Curriculums in special education schools are heavily weighted towards social skills and 

interaction. However, the art of communication and social interaction is a two way 

process and stigma associated with people with ID that prevents complete acceptance 

from society at large still remains. This issue is examined by Clement and Bigby (2009) 

who reflected on the move from institutions to community that people with ID have 

made in the past few decades. They quoted a number of parents of people with ID 

who say that although moving into communities was a positive step, without the 

concerted effort of the community to proactively include their family members, 

stigma and misunderstanding of ID still existed. This has implications for the ability of 

people with ID to access their local leisure facilities which adds further weight to the 

argument for programmes that actively encourage social participation and physical 

activity be pursued. 

 

2.9 Conclusion 

This chapter reviewed the literature on mortality, morbidity, mediating factors and 

barriers to health of people with ID. Particular emphasis was placed on adolescents 

with ID. The influence of pursuing a healthy lifestyle and in particular the adoption of 

physical activity has been identified as a key component in the promotion of improved 

health.  To date there have been interventions that have aimed to enhance physical 

wellbeing in adolescents with ID through the promotion of physical activity and/or 
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physical fitness interventions. Chapter 3 will outline studies that have assessed 

adherence to physical activity interventions in those with ID.  
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Chapter 3 

Physical activity and adolescents with intellectual disability 
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3.1 Introduction 

This chapter will define physical activity and outline how the health issues associated 

with adolescents with ID can be addressed through physical activity interventions. In 

addition to the health benefits of physical activity, the psychological benefits will also 

be discussed. A case will be presented that the relationship between physical activity, 

physical health and psychological health is symbiotic and each contributes to holistic 

wellbeing. The barriers that the population of people with ID encounter when taking 

part in physical activity will also be presented. 

3.2 Defining physical activity  

The term physical activity can refer to all types of movement that expends energy, 

regardless of features such as type, location, mode and intensities (Hagger and 

Chatzisarantis 2008). Physical activity has been defined as including three elements: (i) 

skeletal muscle movement, (ii) resulting in energy expenditure, and (iii) a positive 

correlation with physical fitness (Caspersen et al. 1985).  Exercise is a sub-component 

of physical activity and in addition to the three components above, it also includes, 

“planned, structured, and repetitive bodily movement”, with the objective of 

maintaining and improving physical fitness (Caspersen et al. 1985, p. 127).  Sport has 

been more difficult to define (Biddle et al. 2015) but is generally accepted to be a sub-

component of physical activity that is rule-based, structured, and competitive (Rejeski 

and Brawley 1988).  The definition of physical activity adopted in this chapter is 

deliberately broad, encompassing light, moderate and vigorous intensity movement.    
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Physical activity is crucial for the maintenance of good health, prevention of disease 

such as cardiovascular disease, obesity and stroke (Bodde et al. 2012). Rimmer and 

Rowland (2008) described physical activity in young people with disabilities as a 

critical need for an underserved population. The WHO recommended that children 

and adolescents between the ages of 5-18yrs take part in an average of 60 minutes of 

moderate to vigorous levels of physical activity per day (WHO 2010)  

Throughout this thesis physical activity is referred to by its various levels of intensity, 

in particular moderate and vigorous. The WHO (2015) describes moderate physical 

activity as participating in activity which is the equivalent of 3-6 METs (metabolic 

equivalent) and vigorous activity as the equivalent of > 6 MET’s. One MET is defined as 

the energy cost of sitting quietly and is equal to a caloric consumption of 

1kcal/kg/hour. Compared with sitting quietly, a person's caloric consumption is three 

to six times higher when being moderately active and more than six times higher 

when being vigorously active (WHO 2015).  Moderate activities may include brisk 

walking, dancing, gardening and active play. Vigorous activities might include running, 

swimming, competitive sport and aerobics.  

3.3 Physical activity levels in the ID population 

People with ID have low levels of physical activity (Temple et al. 2006, Bodde et al. 

2012). There have been a number of studies focusing on the ID population 

demonstrating that people with ID fell below the recommended daily physical activity 

guidelines. For example, Phillips and Holland (2011) carried out a cross-sectional study 

involving 152 ID participants aged 12-70 years from a large region of England. Using 
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the WHO (2010) guidelines of a minimum of 60 minutes of MVPA per day, the results 

found that no participant met these. 

Similar results were reported by Stanish and Draheim (2007) who investigated the 

effects of walking levels on adults with ID. Eighty percent of the sample (n=103) were 

overweight or obese. The use of pedometers found that most participants averaged 

just over half the daily walking recommendations of 10,000 steps per day (National 

Health Service (NHS) choices, 2014). Those individuals who did achieve the 

recommended 10,000 steps did not demonstrate a significant difference in their mean 

blood pressure or their BMI indicating that other lifestyle factors such as diet and 

nutrition also have a part to play in overall health. Finlayson et al. (2011) conducted a 

similar study and the findings revealed that of the 62 adult participants with ID, 27% 

performed more than 10,000 pedometer steps per day over a 5-day period. The 

participants wore an accelerometer to measure the intensity and duration of physical 

activity, results indicated 10% of participants achieved above 30 minutes of MVPA per 

day. None achieved the recommended 60 minutes, as specified in the WHO (2010) 

guidelines.  

The above studies were predominantly concerned with adult ID population and the 

results reported a high rate of overweight and/or obese participants. This high rate of 

obesity justifies a need for an intervention that targets physical activity levels of 

individuals before they reach adulthood.   

3.3.1 Physical activity levels of adolescents with ID 

In a systematic review focussing on measuring physical activity in young people with 

ID, Hinckson and Curtis (2013), concluded that those with ID took part in less physical 
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activity than their non-ID peers, although they did not stipulate the intensity (i.e. total, 

light, moderate, vigorous) in which the differences existed. The authors also expressed 

concerns regarding the inconsistent methodologies that previous studies have 

adopted.      

3.4 Concerns with the methodologies of measuring physical activity levels 

In addition to demonstrating the low levels of physical activity, existing literature 

highlights limitations and inconsistencies with regard to the actual measurement of 

physical activity. Such inconsistencies were illustrated by Pitetti et al. (2013) who 

carried out a literature review of studies concerned with children and adolescents 

with Down syndrome. Pitetti et al. (2013) surmised it was difficult to interpret the 

reported results as physical activity levels were measured using both subjective 

(questionnaires, proxy informants) and objective methods (pedometers and 

accelerometers).  

With regard to the design of existing studies, Pitteti et al. (2013) observed that the 

majority of research was cross-sectional and therefore not examining effects that a 

physical activity intervention may have. Such methodological limitations were 

observed in an earlier literature review regarding the physical activity of youth with ID 

(Frey et al. 2008). Frey et al. (2008) observed that much of the existing evidence was 

dated and did not explicitly indicate physical activity guidelines. Additionally, in many 

cases, it did not differentiate between varying intensities of physical activity for this 

age group. By not detailing intensity levels one could effectively underestimate or 

overestimate physical activity levels. The review concluded that adolescents with ID 

were less physically active than their non-ID peers.  However, due to the 
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inconsistencies cited above in measuring physical activity, such as the self-report 

versus objective methods, this conclusion must be cautiously considered.  In order to 

assess the levels of physical activity of adolescents with ID, for effective comparison 

with their non-disabled peers, a consistent approach must be adopted using the same 

methods. This approach has not been previously adopted, but is addressed within the 

aims and objectives of this thesis.  

 

3.5 The effects of physical activity interventions and people with ID  

There are a small number of physical activity intervention studies conducted with 

people with ID, however, these have primarily been with adults. Bartlo and Klein 

(2011) completed a systematic review on the benefits of physical activity interventions 

for adults with ID. Eleven clinical studies met the inclusion criteria. Interventions 

within the reviewed studies ranged from aerobic exercise sessions, dynamic balance 

activities and muscle resistance training. The benefits of these interventions included 

cardiovascular fitness (measured using VO2 Max parameters and peak heart rate), 

muscle strength, balance and perceived quality of life (QoL) (which was measured 

using questionnaires). None of the measured outcomes within the eleven studies 

measured actual levels of physical activity. Furthermore, although authors included a 

pre and post-intervention design only one of the reviewed studies examined any 

longitudinal effect by revisiting the participants within the studies at a later date to 

assess any long term benefit (Podgorski et al. 2004).  

An early study that was included in the Bartlo and Klein (2011) review and included an 

observation for longitudinal effect following a physical activity intervention 
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programme was carried out by Podgorski et al. (2004). After a 12 week period of an 

intervention that included warm-up activities, physical movement and strength 

training the participants (n=47) who were adults with ID between the ages of 40 and 

80, demonstrated statistically significant improvements in range of motion, mobility, 

sit to stand movements and bicep curls. Although these results are encouraging, 

arguably the most important result reported by Podgorski et al. (2004) was that after 

12 months 80% of the participants were still choosing to take part in the physical 

activity sessions.  

Longitudinal research is further justified when one considers the clinical effect that 

physical activity interventions can have on people with ID. Moss (2009) analysed the 

change in coronary heart disease risk profiles following a physical activity intervention. 

Adults with ID (n=100) between the ages of 21-73 years at baseline completed a 

questionnaire and physical health assessment of blood pressure (BP), body mass index 

(BMI), non-fasting glucose, cholesterol and cardiorespiratory fitness. Baseline 

(subjective) questionnaire results found that 85% of participants were not meeting 

physical activity level guidelines, 67% were obese and 23% of the participants yielded 

higher levels of cholesterol. The 12 week physical activity intervention consisted of a 

400m walking route which was performed 3 times per week. Results demonstrated a 

significant increase in physical fitness (p≤ 0.05) as measured by a physical work 

capacity test and significant decrease in BMI (p=≤ 0.05) However, there was no follow-

up test after the immediate post intervention time point to measure long term 

effects.  

In the adolescent age group there are few physical activity intervention studies. As 

with the research conducted with adults with ID, physical activity levels are rarely 
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included as measured outcomes. For example, Stanish and Temple (2012) described 

their study of adolescents with ID (n=20, mean age =17.8yrs) who measured the 

number of sit ups, BMI and 6 minute walk distance test following a physical activity 

intervention. The intervention was a 1 hour exercise session consisting of aerobic 

exercise, weight training and stretching/warm up activities conducted twice a week 

over 15 weeks. Although there were significant improvements across the measured 

outcomes there was no indication whether this intervention had an effect on physical 

activity levels or if  the study cohort were meeting physical activity guidelines either 

pre or post intervention. As previously discussed no long-term effect was investigated 

with a later data collection point. It is clear there is a shortage of empirical evidence 

that measures the effectiveness of physical activity and exercise intervention on 

physical activity levels in adolescents with ID.    

 

3.6 The relationship between physical activity and physical fitness 

Physical fitness can be regarded as both a determinant and outcome of physical 

activity (Hands et al. 2009). The relationship between physical activity and physical 

fitness in the non-ID adolescent population has received most attention. For example, 

Hands et al. (2009) examined the physical fitness and physical activity levels of 1585 

adolescents (mean age 14.06yrs) by conducting fitness tests and utilising pedometers 

to establish physical activity levels. The results of the study demonstrated a 

statistically significant relationship between physical activity level and aerobic fitness. 

Although this investigation used pedometers to count the number of steps of the 

participants, as opposed to an accelerometer which would highlight the intensity of 
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physical activity and allow for an interpretation of meeting the physical activity 

guidelines, the results of the study demonstrated the positive relationship between 

physical activity and physical fitness.  

Jannssen and LeBlanc (2010), in a systematic review concerning the health benefits of 

physical activity and fitness in children and young people (5-17 years) without ID, also 

found a strong relationship with physical activity and fitness. Furthermore, Jannssen 

and LeBlanc (2010) found that physical activity has a substantial effect on health and, 

in particular, levels of blood pressure and obesity. The authors also concluded that 

aerobic activity was most beneficial to health and recognised the important 

relationship between the amount of physical activity and fitness to allow a greater 

amount of participation.  

 

3.6.1 The physical fitness of adolescents with ID 

The physical fitness levels of adolescents with ID have also been investigated, 

however, of those articles sourced they have demonstrated inconsistencies in the 

methods in measuring and reporting fitness levels in this population. This is illustrated 

in Table 3.1 
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Table 3.1 Studies investigating fitness levels of adolescents with ID   

Author, Year and 

Location 

Study design Sample 

(Mean age) 

Aim Fitness test 

employed 

Results Limitations 

Salaun and 

Berthouze-Aranda 

(2012) 

 

France 

Cross sectional 87 adolescents with ID 

(14.24yrs) 

Investigate health 

related fitness in 

relation to obesity 

level 

EUROFIT physical 

fitness battery 

(Flamingo balance, 

Plate tapping, 

Standing broad jump, 

Sit and reach, Sit-ups, 

Shuttle run, Bleep 

test)  

 

 

37% of the sample was 

obese. Adolescents with 

higher BMI had lower 

fitness levels. 

Cardiorespiratory fitness 

levels were compared to 

‘normal’ population 

values provided by the 

FITNESS GRAM group.   

Males outperformed 

females in all aspects of 

the fitness test. 

 

Limitations for the use 

of EUROFIT test 

demonstrated in this 

study. For example, 

there were 7 different 

elements contained in 

the test. 

The balance test 

component was not 

included in results due 

to 77% of the 

participants being 

unable to carry out 

the task.  

No control group in 

this study.  

Stanish and Temple 

(2012) 

USA 

Pre-post 

intervention study 

20 adolescents with ID (17.8 

years) 

To measure the 

efficacy of a peer-

guided exercise 

programme 

Brockport physical 

fitness test (Sit-ups, 

Following a 15 week 

physical exercise 

programme participants 

demonstrated 

significant improvement 

Unfamiliarity of the 

fitness test 

components at the 

beginning of the study 

was acknowledged. 
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hand grip strength 

test and sit and reach 

test) 

6 minute walk 

 

BMI 

(p=≤ 0.05) in sit-ups, 6  

minute walk and BMI 

Some improvement 

may have been due to 

practising the 

components. 

No control group 

Elmahgoub et al. 

(2012) 

 

Belgium 

 

2 x cross-section 

studies to test 

reproducibility and 

validity 

61 adolescents with ID 

(16.9yrs) and 39 adolescents 

with ID (16.8yrs)  

To measure the 

reproducibility, 

validity and 

predictors of a 6 

minute walk test in 

overweight and 

obese adolescents 

with ID 

VO2 max test 

 

6 minute walk test 

(6MWT) 

 

Quadriceps strength 

test 

There was no difference 

between the 2 cross-

sectional studies 

indicating good 

reliability.  

The 6MWT significantly 

correlated to the VO2 

max test for 

cardiovascular fitness 

measurement 

No control group of 

adolescents without 

ID and without 

adolescents who were 

not obese or 

overweight.  

 

The 6 minute walk test 

uses a method of 

asking participants to 

walk in a straight line 

backward and 

forwards with verbal 

encouragement being 

given thereby 

questioning the 

relevance of such a 

test.  
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Oriel et al. (2008) 

 

USA 

Pre-Post 

intervention study 

18 children/ adolescents 

with disabilities (intellectual 

and physical) 

(11.72yrs)  

To measure the 

impact of a 

community based 

program in children 

and adolescents with 

disability 

Presidential Fitness 

Test (PFT, sit-ups, 

shuttle run, 1 mile 

run/walk, pull-ups 

and sit and reach) 

Following the 8 week 

exercise intervention 

only the sit-up element 

demonstrated a 

significant difference 

(p=≤ 0.05) 

Age range of 

participants from 5 to 

20. 

 

No control group 

 

Some participants had 

a physical disability 

and was not clear if 

the PFT was adapted 

to suit these 

individuals. 

Frey and Chow 

(2006) 

 

Hong Kong 

Cross-sectional 444 children/adolescents 

with ID aged between 6-18 

(12.24 years) 

To investigate the 

relationship 

between BMI, 

physical fitness and 

motor skills in youth 

with mild intellectual 

disabilities 

Hong Kong 

assessment tool. (1 

minute run, sit-up, 

push up, sit and 

reach and sum of 

skinfold) 

 

BMI 

20% of participants were 

classified as obese.  

 

BMI had a statistically 

significant negative 

influence on both 

shuttle run and push up 

elements (p=≤ 0.05) but 

no other element. 

Cross-sectional design 

 

No control group 
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Fundamental motor 

skills 

Chow et al. (2005) 

 

Hong Kong 

Cross-sectional 

comparison study 

457 young people with ID 

aged between 6-18 (12.2 

years) 

To examine health-

related physical 

fitness levels in Hong 

Kong in adolescents 

with ID 

Hong Kong 

assessment tool (see 

above) 

 

6/9 minute 

endurance run test 

 

BMI 

There were few 

differences in physical 

fitness levels of Hong 

Kong youth between ID 

and non-ID groups. Non-

ID youth performed 

significantly better 

(p=0.04) than ID youths 

in the 6/9 min 

endurance test 

Non ID data was 

collected from 

previous studies 
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Of the six studies within Table 3.1, two studies originate from Hong Kong, two from 

the USA and two are European indicating that there is international concern for the 

fitness levels of adolescents with ID.  

The contents within Table 3.1 highlight a number of limitations that the current 

programme of research aimed to address. One major limitation is the lack of direct 

comparison in fitness levels between adolescents with ID and their non-ID peers. In an 

early study conducted in Hong Kong, Chow et al. (2005) used data from a previous 

study for non-ID fitness level results when comparing them to adolescents with ID. 

This study found non-ID adolescents performed better at a short running endurance 

test. 

Although most studies in Table 3.1 do not have control groups as part of the design, 

within their discussions all papers report low fitness level scores by way of comparing 

results to previous non-ID literature or by comparing them to fitness level thresholds 

provided by various health research groups such as FITNESSGRAM (Salaun and 

Berthouze-Aranda 2012). A consistent recommendation across the literature is that 

further study is needed in attaining the fitness levels of adolescents with ID and 

comparing them with their non-ID peers. Further, up to this point there have been no 

studies in the UK comparing fitness levels of this vulnerable population.  

In addition to the lack of research comparing ID and non-ID groups, a further 

limitation of the existing research measuring physical fitness in adolescents with ID is 

that the studies do not exhibit a consistent method of measuring physical fitness. In 

the six studies that are cited in Table 3.1 there are five different methods of 

measurement and the limitations associated with these methods are diverse. For 

example, the EUROFIT test which was employed by Salaun and Berthouze-Aranda 
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(2012) contained elements that could not be physically completed by a number of the 

participants due to an accompanying physical disability. The inability to complete 

some of the fitness test elements was in spite of the investigators making the 

recommended adaptations for the population of people with ID.  

A further limitation that the EUROFIT fitness test methodology shares with another 

method employed by Elmahgoub et al. (2012), is the view that testing physical fitness 

using formal, clinical environments is inappropriate for young people with ID. 

Elmahgoub et al. (2012) used a six minute walking test to compare its reliability to a 

“gold standard” VO2 max protocol to test physical fitness. One of the aims of this 

study was to ascertain if the walking protocol could replace the VO2 max test to 

measure fitness levels in this population. The results from the two methods 

demonstrated a significant correlation in fitness level scores indicating that the 

walking test would be a reliable alternative. However, the 6 minute walking test that 

was utilised asked the participants to walk up and down a school corridor for 6 

minutes while the distance they walked in that time was monitored. One could 

question the validity and transferability of such a test, as by asking participants to 

walk up and down a corridor for a set period of time cannot reflect overall fitness that 

is required to complete more diverse daily tasks.  

In contrast, the Hong Kong fitness assessment that was adopted by Frey and Chow 

(2006) and Chow et al. (2005) suggested a more ‘global’ fitness test. This test involved 

both cardiorespiratory and muscular endurance components in a similar fashion to 

the EUROFIT test (Salaun and Berthouze-Aranda 2012). The Presidential Fitness Test 

(PFT) that was employed by Oriel et al. (2008), but had a fewer number of tests which 

were shorter in duration. These shorter duration tests were first advocated by 
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Johnson and Lavay (1989) when physical fitness testing in people with ID was first 

identified as being significantly underrepresented in existing literature. Johnson and 

Lavay (1989) argued that by using ‘battery’ (shortened and simplified) tests reflected 

levels of fitness in a habitual sense thereby representing the ability of people with ID 

to ‘function’ in as ‘normal’ a capacity as possible. This recommendation by Johnson 

and Lavay (1989) was an important consideration when designing the aim and 

objectives of this thesis and especially when designing a fitness test that suited both 

ID and non-ID participants. 

The final limitation of the literature highlighted in Table 3.1 is the shortage of studies 

that included an intervention designed to improve physical fitness.  Two studies from 

the six that are cited include pre and post intervention measurements (Stanish and 

Temple 2012, Oriel et al. 2008). As Table 3.1 illustrates, these interventions facilitated 

significant improvements in certain elements of the fitness tests that were completed. 

The two studies described purposely designed exercise regimes over the course of 15 

weeks (Stanish and Temple 2012) and 8 weeks (Oriel et al, 2008) but without any 

longer term follow-up data provided. Both studies employed activities that promoted 

social inclusion in addition to taking part in physical activity and exercise. For example, 

one of the training components utilised by Oriel et al. (2008) was a circuit training 

session with components designed to promote strength, balance and endurance. The 

investigators not only observed that the circuit training elements improved motor 

skills associated with some of the exercises incorporated into the circuit, but also the 

fact that the participants were all taking part simultaneously, encouraging each other, 

acted as an effective motivating factor. This sense of interaction and solidarity was 

also observed by Stanish and Temple (2012) within a 15 week peer-guided exercise 
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program in a local gym. Here, adolescents with ID were supported by their non-ID 

peers to take part in the Team up for Fitness program in a familiar community setting. 

This is a key point in this review and has implications for this current study and led to 

the identification of the Duke of Edinburgh award as the programme to be 

investigated within this thesis. Stanish and Temple (2012, p320) stated: 

“Exercise interventions for youth with intellectual disabilities are typically 
conducted under highly controlled conditions with less emphasis on 
creating the physical and social circumstances to support enhanced 
engagement.”  

The existing literature has demonstrated that there are few programs designed for the 

population of people with ID and in particular adolescents. Thus far, this chapter has 

been concerned with the physical benefits of physical activity, yet Stanish and Temple 

(2012) indicated that effective exercise and physical activity interventions can offer 

other holistic benefits to this vulnerable population if the appropriate intervention is 

employed. The following section will explore the psychological effect that physical 

activity can have on people with ID.  

3.7 Psychological benefits of physical activity in the non-ID population 

Biddle et al. (2015) stated that physical activity has a positive effect on self-

perceptions, mood, anxiety reductions and psychological well-being. Biddle and Asare 

(2011) conducted a ‘review of reviews’ and found that the effect of physical activity 

on psychological factors in children and adolescents without ID has received much less 

attention than adults. Due to a paucity of studies and the inconsistent methods of 

measuring psychological outcomes, it was difficult to draw definitive conclusions for 

this age group. This dearth in research regarding psychological benefits from physical 

activity is concerning because as Oriel et al. (2008) reflected, positive self-perception 
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can be developed through enriching experiences associated with taking part in 

physical activity.  

3.7.1 Psychological benefits of physical activity in the ID population 

Studies that were concerned with adolescents with ID that included psychological 

measures examined them as secondary outcome measures that were not linked to an 

overarching theoretical framework (Carmeli et al. 2008, Oriel et al. 2008). Nthangase 

et al. (2008) illustrated a consistent theme in the literature that shows many studies 

associated with the ID population used cross sectional designs as opposed to 

longitudinal designs and, therefore, overlook any effect that an intervention may have 

caused.  A study that did investigate the effect of a physical activity intervention, using 

a  self-concept questionnaire observed the effect of an eight week exercise program 

on the self-concept of children  with ID (n=18, 11.72yrs). The post-test result found no 

improvement in the participants’ self-concept scores yet the intervention was very 

short at only eight weeks (Oriel et al. 2008). Furthermore, within the discussion 

section of their report Oriel et al. (2008) compared the results to a standardised 

sample from a previous investigation and found that the participants in their study 

scored ‘low’ in the domains of behavioural adjustment, freedom from anxiety and 

popularity.  

Within the existing literature concerning adolescents with ID cohorts, there is no 

reference or investigation made of a number of psychological outcomes that have an 

established relationship with physical activity. The following sections will introduce 

three such psychological outcomes that build the theoretical framework of this thesis; 

self-efficacy, self-determination and self-esteem. This theoretical framework was 

designed on the basis of these three constructs having a relationship with physical 
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activity (Biddle et al. 2015), but also Chapter 4 will describe how they directly relate to 

the aims and objectives of the DofE programme.   

3.7.2 Self-efficacy in people with ID  

Self-efficacy refers to belief in ones capabilities to organise and execute the courses of 

action required to produce given attainments (Bandura 1997). Self-efficacy can affect 

an individual’s ability to cope with the demands of maturing through adolescence and, 

therefore, influences the type of activities and social environments they become part 

of (Steinberg and Morris 2001). Those adolescents with higher self-efficacy can reap 

the benefits with increased social status and functioning within their groups (Bandura, 

1997).  While this may be the case for adolescents from the non-ID population those 

with ID are often ‘pigeon-holed’ into traditional groups within special schools, day 

centres and hospitals, limiting the opportunities that their non-ID peers can avail 

themselves of. There is existing evidence that compared to their non-ID peers, 

adolescents with ID have lower levels of self-efficacy (Lackaye et al. 2006).  Lackaye et 

al. (2006) compared a group of adolescents with ID (n=123) with a non-ID group 

(n=123). Following completion of questionnaires in a cross-sectional designed study 

the results found that the ID group presented a lower level of social, emotional and 

academic self-efficacy. The authors argued that this was a concerning finding in an 

already vulnerable population and that further research was required to encourage 

higher self-efficacy in this population to improve psychological health and future 

opportunities.  

Following a meta-analysis of early literature which found that effective interventions 

can enhance self-efficacy, Elbaum and Vaughn (2003) surmised that self-efficacy is a 

critical indicator for the future well-being of people with ID. Elbaum and Vaughn 
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(2003) continued to suggest that the tendency for young people with ID as being 

unable to achieve personal goals such as securing paid employment, attending higher 

education and being able to live independently can in part be attributed to low self-

efficacy. Further understanding of self-efficacy and how it can be enhanced in young 

people with ID is imperative. Especially in the period of adolescence when so many 

physical, emotional and social changes are being experienced. More so as adolescents 

with ID are experiencing a greater vulnerability towards their physical and mental 

health than their peers. Therefore an investigation focussing on ways to reduce this 

vulnerability through interventions that aimed to address psychological benefits in 

addition to physical benefits is arguably required. Along with all the other research 

that has been cited within this section Elbaum and Vaughn (2003) recommended that 

further investigations should take place. However, there has been little research 

carried out in over a decade since these studies were published. This further justifies 

the inclusion of self-efficacy within the study.    

3.7.3 Self-efficacy and physical activity 

Self-efficacy has long been associated with sport performance and physical activity 

participation (Hardy et al. 1999, Hepler and Chase 2008, Heazlewood and Burke 2011 

Biddle et al. 2015). In the adult ID population a study was undertaken in the USA by 

Peterson et al. (2008) to investigate the relationship between physical activity and 

self-efficacy. One hundred and fifty two adults with ID (mean age = 25.5 years) 

completed questionnaires measuring self-efficacy levels and levels of physical activity. 

There was a significant positive correlation between self-efficacy and physical activity. 

Limitations of the Peterson et al. (2008) study were it was cross-sectional and the 

physical activity data was collected by a self-report questionnaire which could perhaps 
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produce over reporting of physical activity levels. Peterson et al. (2013) collected data 

from 1,424 non-ID children (11.34yrs) using  questionnaires to measure social self-

efficacy levels and accelerometers to objectively measure physical activity levels. The 

authors reported a difference between male (n=652) and female participants (n=769) 

in the strength of the relationship between self-efficacy and physical activity. In males 

there was a significant positive relationship whereas in girls the positive relationship 

was ‘marginal but not significant’. The cross-sectional design is a limitation in the 

Peterson et al. (2013) study yet, the use of accelerometers provides an objective 

measurement of physical activity levels. However, the authors did not reflect on the 

specific data collection procedure of the accelerometers and did not indicate the 

compliance rate or data inclusion criteria, which are important details when assessing 

accelerometry research (Mattocks et al. 2007).  

Previous evidence demonstrates there is a significant positive relationship between 

self-efficacy and physical activity participation in children and adults with ID in 

addition to the general population. Existing research has demonstrated that 

adolescents with ID have lower levels of self-efficacy than their non-ID peers. There is 

justification for a study that investigates a programme that aims to facilitate 

improvement in self-efficacy and physical activity levels in adolescents with ID. 

3.7.4 Self-determination in people with ID 

Self-determination theory describes the internal motivation to participate, learn and 

to experience and is founded on the concept that human behaviour is motivated by 

the three psychological needs of autonomy, competence and relatedness (Deci and 

Ryan 1985). Autonomy refers to the ability to achieve goals independently. 

Competence is the belief in one’s own ability. Relatedness is the desire to interact and 
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relate to others. When these three components are met self-determined behaviour 

occurs (Deci and Ryan 1985). In the ID population Wehmeyer and Schwartz (1997) 

reported that higher self-determination scores have been found to promote more 

positive ‘adult outcomes’. Such outcomes include gaining employment and earning 

more money. The idea of self-determined behaviour developing autonomy, 

competence and relatedness is a vital one – especially in adolescents with ID who are 

particularly vulnerable. It is imperative that for people with ID, interventions or 

programs are sought that can facilitate greater self-determined behaviour.  

3.7.5 Self-determination and physical activity 

In the non-ID population more self-determined individuals reported a greater feeling 

of acceptance within a group and a higher level of enjoyment in sport pursuits (Hagger 

and Chatzisarantis 2014). In people with ID, Hutzler and Korensky (2010) conducted a 

systematic literature review investigating the correlates of physical activity and 

concluded that heightened motivation to take part in physical activity facilitated 

improvements in perceived well-being and physical fitness. Hutzler and Korensky 

(2010) also surmised that a higher rate of motivation elevated skill level and mediated 

the perception of self-efficacy and social competence. Although Hutzler and Korensky 

(2010) reflected that these outcomes may have in some part stemmed from 

heightened levels of self-determination, there is no evidence to support this as no 

study has incorporated self-determination level as an outcome in physical activity 

research in the ID population. The authors of the systematic review recommended 

that future research within the ID population should incorporate the measurement of 

self-determination levels as has been carried out in the non-ID population. For 

example, in a study conducted by Gillison et al. (2006), 580 non-ID adolescents (14.06 
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years, 300 males, 280 females) took part in an investigation to examine weight 

perceptions, exercise goals, exercise motivation, quality of life and leisure time 

exercise behaviour through a self-determination theory approach. The results 

demonstrated that greater levels of self-determination predicted higher levels of 

leisure time and quality of life. Unfortunately, leisure time was measured using self-

report questionnaires which may have overestimated levels of physical activity. 

Nonetheless Gillison et al. (2006) suggested that being able to foster intrinsic goals 

through self-determined behaviour would be beneficial in improving mental health 

and exercise behaviour in adolescents. If self-determination can indeed improve 

exercise behaviour then there are obvious physical and psychological benefits. Within 

vulnerable populations that already have a poorer psychological and physical outlook, 

such has been demonstrated within the ID population, any factor that can facilitate an 

improvement in general health and well-being must be investigated further.     

3.7.6 Self-esteem in people with ID 

Self-esteem is a vital component in influencing an individual’s well-being (Biddle et al. 

2015). It is concerned with judgments of one’s own self-worth and plays a vital role in 

psychological health (Gurney 1988). As with self-efficacy, levels of self-esteem have 

been found to be lower in the ID population than the non-ID population (Lackaye 

2008). However, Nthangase et al. (2008) made a direct comparison of students from 

both groups attending a mainstream school. Fifteen participants from each cohort 

took part in the study to establish the level of academic self-esteem using the Culture 

Free Self-Esteem Inventory (Battle 2002). Although the ID participants scored lower 

than the non-ID group, there was no statistically significant difference in the levels of 

self-esteem scores between the two groups.  The authors attribute the similar levels 
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of self-esteem to the fact that the fear of academic shortcomings is common in both 

ID and non-ID participants.  

3.7.7 Self-esteem and physical activity 

Biddle and Asaire (2011) summarised that although the inconsistency of research 

methods within the studies analysed in their systematic review meant that it was 

difficult to make a firm conclusion, Biddle and Asaire (2011) highlighted that physical 

activity may lead to improvement in self-esteem in children and adolescents. 

Furthermore Biddle and Asaire (2011) concluded that self-esteem has often been 

investigated as the sole psychological measure, whereas, self-esteem is a global 

measure and can be affected by other physical factors such as BMI which are scarcely 

co-investigated in research papers. In a commentary on the literature, Shields (2009) 

agreed that self-esteem is multi-dimensional and in order for an enhancement to take 

place a multi-faceted programme or intervention is required. As previously discussed 

an increase in physical activity has the capacity to have positive benefits both 

physically and psychologically and an appropriate intervention is therefore required to 

meet these needs. Stanish and Temple (2012) stated that such an intervention is 

important to promote socialisation and increase motivation to take part in physical 

activity that will thereby enhance confidence and well-being.  

The reviewed evidence indicates that physical activity has an uncertain effect on self-

esteem. Although the literature reflects on cross-sectional work that shows that the 

level of self-esteem is lower in the ID adolescent population than in their non-ID 

peers, there is no evidence in this population describing the effect of physical activity 

interventions on self-esteem. The studies that do include an intervention within their 

design either do not include an ID sub-population or there are no follow-up studies to 
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reflect on any long-term effect that may become evident. This limitation in the 

literature must be addressed to better understand how physical activity can affect 

psychological well-being in adolescents with ID.  

3.7.8 Attitudes of adolescents towards physical activity 

Rimmer and Rowland (2008) described that adolescence is a critical period where 

young people with and without disabilities develop the self-concept, attitudes and 

behaviours that they will take into adulthood. This same review also reflected that 

physical activity has a profound positive effect on both psychosocial and physical 

health. In the non-ID population this effect was explored by Dwyer et al. (2006) who 

conducted focus groups with 73 female participants aged between 14 and 17yrs old in 

Toronto, Canada. The participants cited issues such as negative influence of peers, 

concern regarding a sense of competition when taking part in physical activity and 

body image anxieties. Allison et al. (2005) also used focus groups with male non-ID 

adolescent participants (n=26), highlighting the negative peer influence and non-

physical activity distractions such as computer gaming and watching television. The 

male participants also cited body image issues such as individual differences in 

maturation and becoming more self-conscious and less confident.  

In spite of the issues described by Dwyer et al (2006) and Allison et al. (2005), there is 

also evidence of a desire for adolescents with ID to be involved in more physical 

activity. In a Spanish study, Badia et al. (2012) employed a Leisure Assessment 

Inventory with 237 participants with ID (17-65 years) to measure leisure participation 

and its determinants. The authors found that within the younger section of the 

participants (17-29 years) not only were they more likely to take part in physical 

activity but they were also significantly more likely to have a preference to increase 
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their level of participation than the older participants. However, there are a number 

of firmly established barriers in place to prevent an increase in physical activity 

participation. 

3.8 Barriers to physical activity for adolescents with ID   

3.8.1 Social deprivation 

McConkey et al. (2013) cite a variety of reasons for the lack of social inclusion for 

people with ID such as being born into less affluent areas (social deprivation), isolation 

due to their disability and their exclusion from mainstream interactions through 

education and employment. Coming from an area of social deprivation is a common 

barrier for adolescents with ID and can manifest through a shortfall in facilities 

(Nicholson and Cooper 2013). Where there are facilities that support physical activity 

for people with ID, there remains a low uptake from these people due to poor 

transport opportunities and support. Incidence of ID in lower socio-economic areas 

has been investigated by Emerson (2012). Emerson (2012) conducted a cross-sectional 

survey of data extracted from educational records on household disadvantage (n = 

5.18 million 7-15 year olds) in England. The large population study found a significant 

relationship between lower economic-status and incidence of ID. In other words many 

young people with ID come from areas of deprivation and as such are already at a 

disadvantage compared to their non-ID peers. Emerson (2012) reflected that this 

finding had major implications for the development of the ID population’s health. An 

intervention is that is easily accessible, prolific in the number of potential participants 

it can access and has an established record in delivery is required to meet the needs of 

as many individuals as possible.  
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3.8.2 Physical Education (PE) curriculum in special education schools 

Within mainstream education PE is becoming more recognised as a key part of the 

curriculum. This is in contrast to many special education schools who often set their 

own curriculum (Coates and Vickerman 2010). In recent years this has been 

recognised politically with the publication of government guidelines such as the ‘Every 

Child Matters’ document (2005) which promotes the inclusion of PE in special 

education schools. Although this would suggest a favourable change in focus and 

attitude towards PE there is qualitative evidence suggesting that for those adolescents 

with disabilities there is a tangible sense of anxiety associated with PE lessons. This is 

perfectly illustrated in an article from Fitzgerald and Stride (2012). This study captured 

the thoughts of adolescents with physical disability on the participation of PE and the 

remarks made by the participants are quite profound. For example: 

“As I move into the sports hall eyes start staring. I feel like I’m in the middle 
of a big pride of lions, like the ones I saw on last night’s programme, 
circling me, eyes staring intensely at me and only me. This isn’t a friendly 
place to be, not for me”. (p.287) 

Although the article contains just a small number of stories, they capture the anxiety 

and trepidation associated with physical activity that many young people with 

disabilities face. Of course many young people with a disability enjoy and value the 

participation associated with PE and physical activity, but it is important to identify 

effective methods of intervention to engage all young people in promoting physical 

activity. Another qualitative study, Coates and Vickerman (2010) identified that PE in 

special education schools was popular with students when there was a ‘games’ 

element as opposed to a win/lose element. This games element prompted one 

participant in this study to comment:          
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“The benefits of PE is that you’re not all rubbing it in other people’s faces 
and you’re just having a go and working together as a team” (p.1522)     

If delivered in an appropriate way PE can be inclusive and enjoyable, which is how it 

should be in order to encourage people to take part and feel the health benefits. 

Perhaps PE is not the barrier, but more the format of traditional PE lessons where 

there is a winner and a loser (Coates and Vickerman 2010). It is evident from 

qualitative evidence that the design of physical activity interventions need to be 

inclusive, enjoyable and, to a certain extent, avoid a win or lose scenario. This is 

especially the case for vulnerable young people with disabilities.  

Although there are barriers that exist preventing young people with disabilities to take 

part in physical activity the benefits that have been highlighted indicate that there is 

an urgent justification for this current study.   

3.9 Conclusion 

This chapter examined the health benefits of physical activity in the population of 

adolescents with and without ID. Several limitations such as methodological flaws, a 

dearth of effective interventions and the overall lack of studies that involve 

adolescents with ID, were highlighted thereby justifying the need for further more 

robust research to be conducted.  

In addition to the benefits of physical activity to health which have comprised both 

physical and psychological factors, the chapter has highlighted the barriers associated 

with undertaking physical activity. Those studies that have included an intervention 

have used short-term programmes that target a small number of outcome variables. 

The recommendations from existing research have advocated the adoption of a longer 
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term, holistic intervention that aims to address both physical and psychological 

outcomes.  

The Duke of Edinburgh programme has been identified in this thesis as having the 

potential to meet these criteria. Given the methodological issues of previous work, 

the length of previous interventions and in order to determine the effects of the Duke 

of Edinburgh award on the physical and psychological outcomes of adolescents with 

ID, robust and valid measurement methods were needed. These required design, 

testing and implementing. 
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Chapter 4 

The Duke of Edinburgh Award Programme  
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4.1 Introduction 

The Duke of Edinburgh Award Programme (DofE), which is an established, nationally 

delivered programme in the UK for adolescents was the intervention used in stage 3 

of this thesis. Although originally not designed around a theoretical framework, the 

DofE has features identified by its aims and objectives that lend themselves to a 

theoretically led investigation. This chapter will describe the content of the 

programme and, in the absence of a theoretical underpinning of the DofE programme, 

a discussion around a theoretical framework that has been applied. This chapter will 

describe how the DofE objectives such as improving levels of physical activity and 

fitness, self-confidence, motivation and self-esteem are linked to the theoretical 

framework. The integration of a theoretical framework within this study was in line 

with the MRC (2012) guidelines for conducting research on complex interventions. 

The delivery and the fidelity of the DofE programme will also be described. Finally, the 

aims and objectives of this thesis are presented. 

4.2  The Duke of Edinburgh Award Programme 

The DofE award is a multi-faceted programme that was formed in the UK in the 1950’s 

by the Duke of Edinburgh and has approximately 170,000 young people taking part 

each year (DofE 2014a). The DofE aims to develop life skills that will help fulfil the 

potential of its participants through: 1) building community connections through 

volunteering activity, 2) improving levels of physical activity 3) the enhancement of 

specified skills and 4) to prepare for and complete an adventure expedition (Table 

4.1). 
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Table 4.1: Duke of Edinburgh award elements (DofE 2014b) 

 

 

 

 

The four sections aim to engage participants through ‘learning by doing’ in a non-

formal education approach (DofE 2014a) and are delivered through schools, youth 

clubs and activity centres that are licensed and monitored by the DofE charity in 

locations across the UK. There are three award levels. The Bronze award is completed 

over a minimum period of six-months, the Silver award nine-months and the Gold 

award twelve-months. Within this study all participants took part in the Bronze award. 

The award programme was initially designed for boys aged between 14-19 years in 

1951 and then in the 1960’s the award scheme was broadened for girls of the same 

age to take part. Increasingly, young people with disabilities and indeed participants 

from any background and circumstances began to take part as the programme 

claimed to be ‘open to all’ and ‘achievable by all’ (DofE 2014b). The programme 

stipulates that all of the participants complete the allotted time requirements, but 

with a level of support that allows them to complete the programme successfully. For 

example, participants with disabilities may have a family member or paid carer to 

accompany them to support their involvement in the programme. Each section of the 

award (volunteering, physical, skill and expedition) requires an hour of commitment 

per week which is logged and checked by the DofE representative. 

Volunteering: undertake service to individuals or the community.  This develops compassion, 
commitment and the confidence to make a difference. 
 

Physical: improve in an area of sport, dance or fitness activities.  This develops fitness, enjoyment 
and, depending on the activity, teamwork. 

 

Skills: develop practical and social skills and personal interests.  This helps young people to realise 
their unique potential and gain greater self-esteem. 
 

Expedition: plan, train for, and complete an adventurous journey in the UK or abroad.  This develops 
teamwork and leadership, and challenges young people to push themselves beyond their 
expectations. 
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The popularity of the DofE programme with non-ID participants is demonstrated 

within the ‘Why do your DofE?’ section on the DofE website (www.dofe.org). Despite 

the DoE claims that the programme helps to improve health and fitness on this 

section of the website, it is almost entirely devoted to prospective university and 

employment opportunities and the influence the completion of the DofE might have 

on an application. The website cites a recent report (World Challenge Extra-Curricular 

Report 2015) that stated 97% of universities look at the extra-curricular activity of 

their applicants, thus it might be argued that the DofE is pursued by these participants 

for reasons additional to those referred to in the programme’s aim and objectives. On 

the DofE website, the reasons that young people with disabilities take part in the DofE 

are less clear. However, there are three case studies on the website and the common 

themes within the case studies are the social aspect of taking part and building self-

confidence throughout the programme.  

4.2.1 Empirical evidence of The Duke of Edinburgh award programme 

Despite the six decades that the DofE award scheme has been delivered to many 

millions of young people across the UK (DofE 2014a), there is a shortage of empirical 

evidence investigating its actual outcome effects. Of the three published studies that 

explored the effectiveness of the DofE scheme, Gibbs and Bunyan (1997) found that 

the DofE facilitated improvements in the self-esteem of 126 non-disabled adolescents 

(66 males, 60 females, mean age 15.1 years) as measured by a self-esteem scale 

(Rosenberg 1965). However, these conclusions were drawn on the basis of 

improvement in self-esteem pre and post the expedition section of the award. 

Traditionally, the expedition is the final part of the award and forms just 2-3 days of 

the DofE experience. Therefore the results from this study cannot be generalised to 
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the award in its entirety. Neither was there any measurement of potential long-term 

effects through the adoption of a further, follow-up investigation with the same 

participants. Focusing on the expedition section of the DofE programme ignores the 

other three factors that are designed to be integral to the award programme, physical 

activity, skills and volunteering. To fully investigate the effect of the DofE in its 

entirety the remaining outcomes require examination.   

A second, more recent study investigating the DofE award was completed by the 

University of Northampton (Campbell et al. 2009), utilised mixed methods processes 

that offered more information about the effect of the DofE programme. Campbell et 

al. (2009) reported four positive findings:  81% of participants (n = 1848) reported 

they were more motivated to participate in physical activity, 79% reported more social 

independence, 74% reported higher levels of self-esteem and 64% reported their skills 

and participation levels in sport and physical activity had improved. However, this 

research included a number of methodological limitations.  Campbell et al. (2009) 

used online questionnaires to include participants that were currently taking part in 

the programme (n=1848). Although the questionnaires measured a wide array of 

psychological outcomes such as motivation and self-confidence, only self-esteem was 

measured using a validated instrument (Rosenberg 1965).  Furthermore, self-

confidence and motivation are not robust psychological concepts and were measured 

using questionnaires that were designed by the Campbell et al. (2009) study as 

opposed to validated instruments. Arguably, outcomes that examine the theoretical 

underpinning of self-confidence and motivation, which can be measured using 

validated instruments, such as self-efficacy and self-determination should have been 

investigated.  
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Campbell et al. (2009) followed this cross-sectional survey with a series of qualitative 

interviews and focus groups from a representative sample. Although, the qualitative 

data revealed positive results from taking part in the DofE these could not be linked to 

the earlier quantitative data as it was unclear if the participants who took part in the 

second phase of the study also took part in the qualitative questioning.   

The findings of the qualitative data from Campbell et al. (2009) provided evidence of 

the enhancement of physical well-being. As with the psychological outcomes, these 

physical outcomes were not clearly defined measurable components such as physical 

activity intensity or physical fitness and neither were they objectively measured. 

Clearly, as levels of physical activity and fitness are identified by the DofE as benefiting 

from their programme (DofE 2014a), a thorough investigation should have included 

these outcomes as objective measures to quantify any changes.  Instead participants 

were asked to respond to statements relating to their levels of physical activity and 

fitness that were drawn from themes generated from the earlier series of focus 

groups.   

Finally, Dubberly and Parry (2010) conducted a qualitative research study (focus 

groups and semi-structured interviews) in a longitudinal (pre and post) design with 60 

young offenders who took-part in the DofE programme in seven young offender 

institutes across the UK. The participants in the study reported that the DofE 

programme assisted their rehabilitation as it helped them to realise there were 

alternative possibilities to crime. The participants reported a difference in attitudes 

towards re-offending after their release from detainment, stating that they would be 

less likely to re-offend. This study, as with the Campbell et al. (2009) study was funded 

by the DofE hence the risk of a conflict of interest. Also, the qualitative data was 
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gathered in the presence of prison officers and DofE co-ordinators which may have 

influenced the responses of the participants. Although there were no measurable, 

quantitative outcomes, the Dubberly and Parry (2010) study is relevant to this 

discussion as it concerns a vulnerable, specialised population. However, there has 

been no research that investigated the DofE effects on other vulnerable people such 

as those with ID, and until now, no study that identified a theoretical framework to 

underpin a scientific investigation.   

4.3 Applying a theoretical framework to the DofE award. 

In their guidance for developing and testing complex interventions, the Medical 

Research Council (MRC 2012) advocated the theoretical understanding of how an 

intervention can potentially cause change within the participants involved. The MRC 

(2012) argued that a causal link to change cannot be identified or strengthened 

without established, measurable outcomes.  Further, according to Michie et al. (2011) 

the robustness of an intervention is compromised if it cannot be quantifiably 

measured to observe its effects. Therefore, as the DofE award was not founded on a 

theoretical basis per se, unless a framework is applied, any changes that are reported 

by one group of participants cannot be accurately measured by an identifiable 

outcome and compared to another group. Therefore, a theoretical framework was 

applied albeit retrospectively to the DofE for the first time. 

The DofE programme is a complex intervention as it contains four (physical activity, 

skills, volunteering and expedition) interacting components (MRC 2002). Identifying 

one single outcome to be measured would be inappropriate, as was the case with the 

Gibbs and Bunyan (1997) study. The inclusion of a framework of theory would enable 

the scientific investigation of an intervention that has a number of component parts 
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(Michie et al. 2011). Michie et al. (2011), recognised that a common flaw in previous 

intervention studies that aimed to change the behaviour of participants was that they 

lacked detail that allowed reliable identification of the intervention content. Michie et 

al. (2011) advised explicit detail of what is being measured and warned against the 

use of broadly characterised concepts. Arguably, the DofE aims to ‘improve 

motivation and self-confidence’ can be described as broad concepts as they do not 

stipulate the ‘effective ingredient’ (Michie et al. (2011) of behaviour change i.e. the 

theoretical underpinnings of these broad concepts. This thesis identified the ‘effective 

ingredients’ of the DofE programme and applied a theoretical framework to measure 

them.  

4.3.1 Theoretical application  

Two theoretical approaches were applied to the DofE in this study. Social Cognitive 

Theory (Bandura 1986) and Self-Determination Theory (Deci and Ryan 1985) were 

selected because of their relationship to both the DofE aims and objectives and their 

established relationship to the primary outcome measure in this study; physical 

activity (Hardy et al. 1999, Hepler and Chase 2008, Murcia et al. 2008, Hutzler and 

Korensky 2010, Heazlewood and Burke 2011, Biddle et al. 2015). The theoretical 

framework is illustrated in Figure 4.1. 
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Figure 4.1: Application of theoretical framework. Demonstrating the relationship 
between the DofE aims and objectives (on left) and the measured outcome variables 
of Stage 3 in this thesis. 

 

Campbell et al. (2009) examined the effect the DofE had on self-confidence and 

motivation but without studying key components of these outcomes using validated 

instruments. Campbell et al. (2009) had selected these outcomes as the enhancement 

of self-confidence and motivation were key objectives of the DofE programme. In 

order to test these outcomes in a theory based scientific investigation this current 

study identified social cognitive theory (Bandura 1985) which was measured through 

self-efficacy as relating to the objective of self-confidence and self-determination 

theory because of its relationship to motivation (Deci and Ryan 1986).    
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Adopting social cognitive theory and self-determination theory, according to Sweet et 

al. (2012) is an example of practice that can enhance health behaviour research. 

Sweet et al. (2012) described the method of multi-theory research and integration 

that was carried out in this study as vital ‘because integration will help reduce 

redundancy between theories and utilize each other’s strengths’ (p.319). Sweet et al. 

(2012) recruited university students (n=225) to compare results from individual self-

efficacy and self-determination questionnaires and a questionnaire that integrated 

the two theories to establish if there was a difference in predicting physical activity 

behaviour. The results from individual self-efficacy and self-determination 

questionnaires then informed the design of an integrated questionnaire. The results 

confirmed the close relationship of the two theoretical approaches by demonstrating 

significant correlation between individual and integrated approaches in predicting 

physical activity level.  

Sweet et al. (2012) summarised that theory integration and its application to 

interventions should be the focus of future studies as it offers greater understanding 

of attitude and behaviour towards physical activity. This approach was therefore 

adopted within this research programme.  

In a prospective study that examined relationships between constructs from social-

cognitive theory and self-determination theory, Nouwen et al. (2011) concluded that 

the two theories have a robust relationship with each other.  The authors examined 

the ability and motivation of newly diagnosed type 2 diabetes non-ID patients to 

autonomously ‘control’ their condition. Nouwen et al. (2011) reported that the 

common factor between those patients who were more self-efficacious and self-

determined was a high level of perceived competence. This heightened belief in their 
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own ability meant that patients were able to control their condition more effectively 

meaning they were less likely to require hospitalisation, were more autonomous in 

their medication administration and crucially they were more likely to undertake 

healthier lifestyle behaviours such as partaking in physical activity and improving their 

dietary habits.  

Recently, perceived competence has been reported in a systematic review and meta-

analysis of 64 papers by Babic et al. (2014) as both a determinant and outcome of 

physical activity participation in non-ID populations. The authors concluded that 

perceived competence is an important element of becoming intrinsically motivated 

(self-determination) to achieve and participate in physical activity and also plays an 

integral role in self-efficacy. Furthermore, although perceived physical fitness was not 

measured within this current study, the meta-analysis by Babic et al. (2014) reported 

that perceived competence was strongly correlated to perceived physical fitness. This 

current study objectively measures physical fitness and so directly investigates this 

relationship with social-cognitive theory and self-determination theory. 

Self-esteem is the third psychological outcome measured in this thesis. Self-esteem is 

directly linked to self-determination as, according to Deci and Ryan (1985) self-

determined functioning requires a strong sense of self concept and therefore a high 

level of self-esteem. Self-esteem also has links to physical activity (Hardy et al. 1999, 

Biddle et al. 2015), although Biddle and Asare (2011) found difficulty in drawing 

definitive conclusions on the relationship between self-esteem and physical activity 

because of methodological limitations in studies concerning children and adolescents.  

The inclusion of self-esteem within the theoretical framework adds to the concept of 

theoretical integration as discussed by Sweet et al. (2012) and advocated by Biddle et 
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al. (2015) who have argued that a multi-theory approach to physical activity research 

will help drive the adoption of healthier lifestyles through understanding the process 

of behaviour change. Furthermore, self-esteem has previously been explored in the 

context of the DofE (Gibbs and Bunyan 1997) and improved following the expedition 

element of the programme. The inclusion of self-esteem to observe any effects from 

the programme in its entirety will build on the work by Gibbs and Bunyan (1997) by 

assessing if any improvement in self-esteem is a product of the programme as a whole 

rather than just one component.   

4.3.2 Summary of theory application to the DofE  

The enhancement of self-confidence, motivation, self-esteem and participation in 

physical activity are main objectives of the DofE programme (DofE, 2014). Figure 4.1 

demonstrated how these objectives link to the outcome variables of the study which 

have been identified through their theoretical underpinnings.  

4.4 Ensuring the fidelity of the DofE programme 

In addition to the application of theory, the MRC (2012) guidelines for investigating 

complex interventions advise that a statement of the fidelity of the programme is 

provided. To ensure the fidelity of the DofE programme nationally, within all schools 

(ID and non-ID) where the programme is provided, a leader (teacher, activity 

facilitator or youth leader) guides the students through the process of achieving their 

goals associated within each area of the award (physical, skills, volunteering, 

expedition). To ensure consistency in programme delivery across all delivery sites, 

each leader attends compulsory training provided by the DofE. Further, the DofE 

employs area supervisors to ensure the fidelity of the programme across all regions. 
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The participants in this study were therefore subject to these fidelity checks by the 

DofE organisation. 

Although the level of autonomy in achieving the goals may differ according to 

individual ability, the method of recording the attendance and stages leading to these 

goals is identical across all participant groups.  

Each DofE participant is required to complete an activity log for each section of the 

award (physical, skill, volunteering and expedition), each week for the duration of the 

award. The DofE requirements stipulate that there must be evidence produced that a 

minimum time of 1 hour of activity is completed in each category per week – a total 

weekly commitment of at least 4 hours. This time commitment is identical for both 

participants with and without ID. For the physical element this might have been a visit 

to the gym or involvement in a sports club or after school sport activity. ‘Skill’ refers to 

the development of a particular skill such as learning to play a musical instrument or 

enhancing other artistic skills such as painting or drawing. Again, this must be 

evidenced by attendance of a class or private tuition. Volunteering takes the form of 

working in a voluntary capacity. For example, a charity shop or organisation or 

volunteering at a youth club or nursing home. Finally, the expedition is developed 

through the course of the programme with weekly sessions designed to teach 

participants to orienteer, develop camping skills and first aid procedures. This 

prepared the participants for their overnight expedition and the successful completion 

of the DofE programme. 

In this study each DofE group met with their leader on a weekly basis to ensure the 

required hours of commitment were achieved. This commitment was evidenced by a 

witness such as a gym instructor, a parent, a placement manager, a teacher or the 
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leader themselves providing a signature to support the time completed. On 

completion of the programme, each individual participation log was verified by a DofE 

representative to ensure the time commitment was met. 

This practice ensured there was consistency in the amount of attendance in DofE 

sessions and hours spent in working towards the award criteria across all participants. 

Any participant that did not meet the required hours, as specified by the award 

guidelines, meant that they were unable to complete the programme. Therefore any 

data provided by a participant who did not complete the programme was excluded 

from the study. This happened on one occasion within the duration of this study (a 

participant with ID). 

4.5  The DofE programme as an intervention in this study  

A further factor that makes the DofE programme as an intervention more ‘complex’ is 

the issue of fidelity between ID and non-ID participating groups. The MRC guidelines 

(2012) stipulate the importance of acknowledging the difficulties associated with 

ensuring fidelity across different sites, participants, and the causes of any differences 

between groups. The inclusion of a control group, which did not receive the 

intervention was recommended by the original MRC guidelines (2002) and informed 

the robust design of this study (see Chapter 5). It was hypothesised that including a 

control group would control for any extraneous variables as they would not 

demonstrate any changes in the outcome measures over the time line of the 

intervention (Kumar 2014). Therefore any reported changes by the intervention group 

would be the product of the DofE programme.  
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The DofE guiding principles (Appendix 1) stipulate that the programme’s aims and 

objectives are ‘Achievable by All’ which, in practice, means that all participants are 

able to achieve an award by tailoring the programme to their own specific 

circumstances regardless of ability (DofE, 2014). This approach means that 

participants with a disability can, at least in theory, achieve the goals of the award by 

setting realistic personal aims as opposed to generic targets that may favour ‘more 

able’ participants (Campbell et al. 2009). For example a participant may have agreed 

to spend one hour per week taking part in a form of physical activity such as running, 

attending the gym etc. as opposed to being asked to complete 5 miles of running per 

week. This approach, according to the DofE (2014) ensures that all participants are 

treated equally and no participants are excluded from taking part in the DofE 

programme.  

This inclusive approach adopted by the DofE was important to this study design as 

investigating a programme that considered allowances for people with ID meant that 

the specific ethical issues of beneficence, justice, fidelity and veracity were met, 

which, according to Parahoo (2014) must be considered when conducting research in 

the field of social sciences. The DofE programme promotes beneficence as the guiding 

principle (Appendix 1) stating that the programme fosters personal and social 

development. Justice, through the participant’s not receiving preferential treatment - 

in this case all participants must achieve goals through ‘persistence and commitment 

by all’ that is objectively measured. Fidelity and veracity are achieved through building 

trust between participants and leaders by a non-competitive, achievable by all 

principle (DofE 2014b).  
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Furthermore, the non-competitive principle was a key recommendation by Dwyer et 

al. (2006), Stanish and Temple (2012) and Fitzgerald and Stride (2012) when discussing 

both ID and non-ID adolescents and their attitude towards physical activity 

interventions. The common recommendations from these authors were to adopt a 

programme that promoted inclusion, achievement and non-competitive elements. In 

addition to these recommendations this study identified the DofE as a suitable 

intervention to address further flaws in the existing ID literature. The flaws that were 

identified in the review of existing literature were a reliance on cross sectional 

designs, lack of control group inclusion, intervention programmes that are unsuitable 

for people with ID and narrowly focussed interventions (see Table 4.2).   
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Table 4.2 Summary of DofE ability to address flaws in previous literature 

Limitations of existing 
research  

Recommendations  Suitability of the DofE to 
respond to limitations and 
recommendations 

1.Cross-sectional design 
studies being the most 
common form of design 
(Chow et al. 2005, Frey and 
Chow 2006, Elmahgoub et 
al. 2012, Salaun and 
Berthouze-Aranda, 2012) 

Future research 
should incorporate 
longitudinal 
intervention and 
research 

The DofE is undertaken over 
a period of 6-9 months 
depending on award level 
and individual ability 

2. Shortage of use of 
control group e.g. ID vs 
non-ID research (Frey and 
Chow, 2006, Oriel et al. 
2008, Frey and Chow 2006, 
Elmahgoub et al. 2012, 
Salaun and Berthouze-
Aranda, 2012) 

Incorporate non-ID 
group and/or non-
intervention group 
to establish effect 
of intervention 

The DofE award can be 
undertaken by all 
adolescents between the 
ages of 14-19 irrespective of 
disability thereby lending 
itself to comparison 
research 

3. Non-inclusive, meaning 
that not all interventions 
are suitable for all groups. 
(e.g., some physical 
training interventions only 
appropriate for non-
disabled people)  

Use interventions 
that can be adapted 
for individual ability 
and disability 

The DofE can be adapted for 
young people with physical 
and intellectual disability 

4. Interventions only 
concerned with one 
outcome. E.g. physical 
activity, physical fitness, 
muscle strength, well-being 
or self-esteem etc. 

(Frey and Chow, 2006, Oriel 
et al. 2008, Frey and Chow 
2006, Elmahgoub et al. 
2012, Salaun and 
Berthouze-Aranda, 2012) 

Incorporate 
interventions that 
are multi-faceted to 
address holistic 
outcomes 

DofE mission statement: 
“We provide a balanced 
programme of activities that 
develops the whole person – 
mind, body and soul – in an 
environment of social 
interaction and team 
working”. DofE, 2014 
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 4.6 Conclusion 

This chapter has provided a description of the DofE programme and how and why it 

was adopted as the intervention in this thesis.  

In order to measure the causal links of potential behaviour change it was appropriate 

to reinterpret the DofE and build in two theoretical approaches to the programme. 

The MRC (2012) guidelines were adhered to and a theoretical framework that directly 

related to the aims and objectives of the DofE was applied. The approach of utilising a 

number of theoretical concepts is a novel approach to the field of physical activity 

research in ID populations as self-efficacy, self-determination and self-esteem have 

not previously been explored together.  

This chapter has also highlighted how potential concerns regarding the fidelity of the 

DofE programme were raised and how, as far as possible, maintained.   
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4.7 Aims and Objectives of the Thesis 

 Aim: 

The aim of this thesis was to investigate the effect of the DofE programme on levels of 

physical activity, physical fitness and psychological outcomes of adolescents with and 

without ID.  

Objectives  

1. To design and test two protocols to enhance wear time compliance of 

accelerometers when measuring physical activity and adherence in measuring 

physical fitness levels of both adolescents with and without ID. 

2. To test the psychometric properties of the three psychological instruments 

(self-efficacy, self-esteem and self-determination) for both adolescents with 

and without ID and,  

3. To investigate the effect of the DofE programme on the levels of physical 

activity, physical fitness and psychological outcomes of adolescents with ID in 

comparison to adolescents without ID and a control group.  
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Chapter 5 

Methodology 
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5.1 Introduction  

There were three research stages in this thesis.  The first stage was a pilot study 

testing two protocols designed to enhance the participation and compliance of 

adolescents with ID (n = 16) and without ID (n = 16) to take part in physical activity 

and physical fitness research.  

Stage 2 tested the psychometric properties of the three instruments which measured 

self-efficacy, self-determination and self-esteem in a sample of 128 young people (74 

adolescents with ID and 54 adolescents without ID). 

Finally, stage 3 examined the effectiveness of the DofE programme using a 

longitudinal, quasi-experimental, mixed design study with three groups (1 main study 

group and 2 control groups) over three time points (3x3). At Stage 3 a sample of 47 

adolescents with ID took part in the DofE programme and a sample of 27 did not and 

thus acted as the first control group. The second control group consisted of 54 

participants without ID who also took part in the DofE programme. 

In this chapter the methods used to recruit, sample and to measure the outcome 

variables will be presented. Each of the three stages outlined above are then afforded 

their own chapter (Chapters 6, 7 and 8) where the background, procedures, data 

analysis, results and discussion points, specific to each stage, will be outlined in 

further detail. 

5.2 Research design 

The three stages that were designed and implemented to meet the aim and objectives 

of this thesis, culminated into the longitudinal, quasi-experimental, mixed design 
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study between adolescents with and without ID and a control group of adolescents 

with ID. The implementation of such a design represents the major strength of this 

thesis. 

The design of a 3 group (1 main study group and 2 control groups) x 3 time point 

longitudinal study is unique in the field of ID and unique in the examination of the 

DofE programme. The design was adopted on the recommendations of the Medical 

Research Council (MRC 2012) who stated that studies should adopt robust methods to 

test complex interventions. To do so, studies must have a control group and a 

theoretical framework should be examined (MRC 2012). This thesis has addressed 

both of these recommendations by employing two control groups and the application 

of theory onto an already established programme (Chapter 4). 

The MRC (2012) recommended that where possible a randomised controlled trial 

(RCT) should be employed to test an intervention. However, due to the limited 

number of opportunities for adolescents with ID to take part in the DofE in N. Ireland 

it was not possible to recruit enough participants to randomly assign to groups. 

Therefore a quasi-experimental design was adopted. Although, not as effective in 

preventing selection bias as an RCT, a quasi-experimental design, according to 

Mitchell and Jolley (2010) is often the researcher’s best option in conducting research 

in ‘real-life’. Gray (2009) stated that a quasi-experiment is ‘about as near one can get 

to an experimental design, so it can support causal inferences’ (p.141).   Furthermore, 

Mitchell and Jolley (2010) argued that a quasi-experiment can enhance the external 

validity of the study of specific samples as an RCT might force a researcher to use a 

non-representative group of participants. As there are limited opportunities for 

adolescents with ID to take part in the DofE programme this programme was 
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concerned with a specific sample and therefore a quasi-experiment was the most 

appropriate design option.  

In addition to identifying the most appropriate experimental method, the internal and 

external validity of this current thesis was enhanced by selection of paired-matched 

criteria of certain assets of participants between groups, and by adopting the same 

measurements over time and measuring two control groups in addition to the main 

study group.  

Gray (2009), argued that matching subjects for age, for example between groups, 

enhances the internal validity of the study. The matching of subjects for age across all 

three groups was undertaken throughout this thesis in addition to the matching of 

levels of ID between the two groups of ID participants.  

In a longitudinal designed study, external validity, according to Gray (2009) is 

improved by measuring all groups at pre-test and simultaneously at subsequent data 

collection time points. The use of identical instruments to measure the outcome 

variables between groups also strengthens the internal validity of the study (Mitchell 

and Jolley 2010). Inherent to stages 1 and 2 was the necessity to design and test 

methods that could be used to measure both ID and non-ID participants to ensure 

consistency and validity. Chapters 7 and 8 describe the methods used to achieve this 

consistency.  

The mixed design, in which the three groups are measured both between and within 

each other, is an example of a higher order study design (Huck and Cormier 1996) and 

strengthens the internal validity and power of the study (Mitchell and Jolley 2010). In 

the case of Stage 3 in this thesis, the mixed design allowed the observation of any 
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physical or psychological effect of the DofE programme. The design also meant that 

any changes could be assigned to the DofE programme by comparing the results to 

the control group as it was hypothesised that the ID control group would not improve 

their outcome variable scores over the course of the research programme. Thus, the 

design allowed conclusions to be drawn on the cause and effect of the intervention. 

Further, by comparing the participants with and without ID who both took part in the 

DofE programme this allowed the comparison of the extent of any effect the DofE 

might have had on these different samples.  

Finally, existing literature recommended that future studies adopt quantitative, 

longitudinal study designs to better understand the issues that adolescents with ID 

experience (Stanish and Temple 2012). Therefore, the longitudinal, quasi-

experimental, 3x3 mixed design, is a timely, novel approach in research involving 

adolescents with and without ID and is a new, much needed addition to current 

literature.  

 5.3 Stages of research programme 

Stage 1 (Chapter 6) was a two part pilot study that established the reliability, validity 

and usability of the two protocols designed to objectively measure the physical 

activity levels using accelerometers and physical fitness levels using an adapted fitness 

test of adolescents with and without ID (meeting thesis objective 1) before adopting 

their use in the main study. The pilot study was designed in response to the lack of 

consistency and compliance to existing physical activity and physical fitness research 

methods, as identified earlier (Stanish and Temple 2012). Following the testing of the 

protocols, two focus groups were conducted that invited volunteers to describe their 

experience of taking part in the pilot study. Ensuring the validity and reliability of the 
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instruments in addition to their applicability using both quantitative and qualitative 

elements of Stage 1 strengthened the methods of the main study in Stage 3.  

Stage 2 (Chapter 7) established the psychometric properties of the three scales (self-

efficacy, self-esteem and self-determination) that were used to test the psychological 

outcomes which derived from the theoretical framework (meeting thesis objective 2). 

A confirmatory factor analysis (CFA) of the three instruments was undertaken. The 

psychometric properties of the three scales were examined as CFA had not been 

undertaken in both ID and non-ID participants in previous research. 

The aim of the third stage (Chapter 8) was to investigate the effect of the DofE 

programme on physical activity levels, physical fitness levels, BMI, self-efficacy, self-

determination and self-esteem between adolescents with and without ID and a 

control group of adolescents with ID (meeting thesis objective 3). Stage 3 

incorporated the physical activity and fitness measurement methods and 

psychometric instruments that were tested in Stages 1 and 2. 

 

 5.4 Identification and recruitment of sample  

The method used to recruit participants at each stage of the thesis was identical. The 

same participants took part in Stages 2 and 3. At Stage 2 there was one group of 

participants with ID and one group of participants without ID. In Stage 3 the 

participants with ID were split into two groups, one which took part in the DofE 

programme and one that did not and was therefore a control group. 
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5.4.1 Recruitment of participants to Stage 1 

For the pilot study two schools identified as special educational needs (SEN) schools 

were contacted initially by invitation letter, followed by a phone call to the school 

principal and a meeting to explain the aim and procedure of the study. The same 

process was undertaken to recruit pilot study participants from two comprehensive 

schools. Participants volunteered to join the study. A short information session that 

outlined the aims of the study were provided to the participants with ID and their 

parents following delivery of a participation information sheet to parents (Appendix 

2). The information sessions were organised through the school principals with the 

aim to maximise attendance due to an invitation from the school itself. Of the 16 

adolescents that agreed to take part 13 parents attended (81.25%).  

Sixteen adolescents with mild to moderate ID (8 female, 8 male, mean age = 16.5yrs, 

SD = 0.67yrs) were recruited from 2 SEN’s within Northern Ireland. From the same 

geographical area 16 non-ID adolescents, (11 female (68.75%) and 5 male (31.25%), 

mean age = 16.2yrs, SD = 0.65 years) were recruited from two comprehensive schools.  

5.4.2 Recruitment of participants to Stage 2 and 3 

Using the statistical package G*Power (http://gpower.hhu.de/en), a projected sample 

size was determined using a repeated measures, within-between interaction for 

ANOVA calculations. The number of outcome measures (5 – physical activity, fitness, 

self-efficacy, self-determination and self-esteem) was inputted. To achieve the desired 

medium effect size (Cohens d = 0.5)  derived from a pooled analysis of physical activity 

(primary outcome variable) studies concerning non-ID adolescents (Dumith et al. 

2011) and an alpha level of 0.05 and 80% power, 39 participants per group were 



84 
 

 

required. To allow for an attrition rate of 36% (Cheung et al. 2011), this study aimed to 

recruit 50 participants per group: in total 150 young people. 

5.4.3 Identification of three groups of participants  

Three groups of young people, 2 groups with and 1 group without ID were required 

for the completion of Stage 3. The inclusion of a non-ID group was required to 

compare any effect the DofE programme had on ID and non-ID participants. 

Furthermore, the inclusion of a second control group enhances the external validity of 

the study (Mitchell and Jolley 2010). 

5.4.4 Inclusion and exclusion criteria considerations 

Inclusion and exclusion criteria were applied across all of the three groups that 

participated in the study. Table 5.1 illustrate these criteria in detail for each group (in 

terms of Stage 3 recruitment). The DofE award inclusion and exclusion criteria 

informed the recruitment of participants across the groups in this study that took part 

in the programme. The DofE award implicitly states that all individuals regardless of 

disability, race, gender and religion can take part in the Duke of Edinburgh 

programme. 
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Table 5.1: Inclusion and Exclusion Criteria of participants recruited to studies 2 and 3 

Group  Role of group Inclusion Criteria Exclusion criteria 

1 – ID-DofE DofE 

participants with 

ID  

Adolescents (15-19 years 

old) clinically diagnosed 

with a mild/moderate ID 

who attended a special 

education school and 

were due to take part in 

the DofE bronze award 

from September 2012. 

Participants of the 

DofE award who 

were unable to 

provide informed 

assent to take part 

in the study. 

2 – Non-ID DofE 

participants 

without ID 

Adolescents (15-19 years 

old) without an ID who 

were due to take part in 

the DofE bronze award 

from September 2012 

Adolescents (15-19 

years old) who 

were taking part in 

the DofE silver or 

gold award. 

3 – ID-control ID participants 

not taking part 

in DofE (Control 

group) 

Adolescents (14-19 years 

old) clinically diagnosed 

with a mild/moderate ID 

who attended a special 

education school 

Adolescents with a 

mild/moderate ID 

who attended a 

school providing 

the DofE award 
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5.4.5 Identification and recruitment of Group 1 (ID-DofE group) 

A randomised sampling method was employed to recruit Group 1 from six SEN’s in 

one urban area of N Ireland engaged in the DofE award through the Belfast Activity 

Centre (BAC). All of these schools were invited to participate in the study. Following 

these invitations four of these schools were randomly selected to participate.   

Within each of these schools an information event was provided for students, their 

parents and teachers. In total, across the four schools 74 adolescents attended the 

events. A total of 20 parents (27% of potential participants accompanied by a parent) 

attended these sessions (5 attended in each school). The information events provided 

those in attendance with a rationale behind the study, a description of the methods 

that would be used during the project and an opportunity for questions to be 

addressed.  

From 74 potential participants, 47 young people agreed (63%) to take-part in the 

study by returning the completed consent forms (Appendix 3) from parents and 

assent forms (Appendix 4) from the participants to their school following receipt of a 

participant information sheet for parents (Appendix 5) and participants (Appendix 6). 

5.4.5.1  Identification and recruitment of Group 2 (Non-ID) 

Randomised sampling methods were also used to recruit participants into group 2. To 

identify and recruit participants who did not have an ID and would be participating in 

the DofE award, letters were sent to ten school principals in rural secondary schools 

within the Western Education Library Board (WELB). This correspondence contained 
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an invitation to recruit their students onto the study if they facilitated a DofE bronze 

programme along with information about the study: seven schools expressed interest 

and four schools were randomly selected to participate in the study.  

Following an acceptance to participate in the study the researcher liaised directly with 

the DofE award facilitator in each school. An information event was arranged in the 

schools for the prospective participants and the DofE facilitator, following the delivery 

of participant information sheets to parents (Appendix 7) and participants (Appendix 

8). From a possible 80 young people without ID, 54 (67.5%) agreed to participate in 

the study by returning the completed consent forms from parents and assent forms 

from the participants to their school. 

  5.4.5.2  Identification and recruitment of Group 3 (ID control group) 

Young people with ID in Group 3 were recruited from special schools that did not 

provide the opportunity of taking part in the DofE award. This avoided any possibility 

of any confounding effects from participants from other two study groups (Hole 

2012).  

Letters were sent to six rural SEN schools across Northern Ireland inviting them to 

participate in the study. The letters informed the school principals that the 

participants that were recruited from these schools would be included in a control 

(non-intervention) group. Three schools replied accepting the invitation.  

In order to match the age and abilities of the young people with ID in Group 1 who 

were taking part in the DofE, using a stratified sampling technique, the school 

principals were asked to identify potential participants who were between the age of 

14 and 19 and had been prior diagnosed with a mild/moderate ID. Letters were sent 
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to parents of potential participants who met these criteria inviting them to attend an 

information event.  

There was a low attendance for the information events held for participants in this 

group. In one of the schools no parents attended and in the other two schools four 

parents attended in each (14% of potential participants accompanied by a parent). 

Out of 54 young people with ID who met the inclusion criterion, 27 young people 

(50%) agreed to participate in the study.   

Following the sampling and recruitment process the three groups consisted of: 

1) Group 1 (IDDofE) consisted of participants with mild to moderate ID aged 

between 15 and 19 (n = 47, mean age =16.02, SD = 1.35) who took part in the 

DofE bronze award between September 2012 and June 2013.  

2) Group 2 (Non-ID) consisted of participants without ID aged between 15 and 19 

(n = 54, mean age =15.98, SD = 0.79) who took part in the DofE bronze award 

between September 2012 and June 2013.  

3) Group 3 (ID control) consisted of participants with an ID aged between 15 and 

19 (n = 27, mean age = 16.51, SD = 0.70) who did not take part in the DofE 

award. 

5.5  Data collection tools  

There were four main outcome measures:  

1) Physical activity measurement using accelerometers  

2) Physical fitness measurement using a series of battery tests adapted from 

Presidential Fitness Test (PFT) and EUROFIT fitness tests  
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3) Body Mass Index (BMI) measurement 

4) Psychological measurement (self-efficacy, self-determination and self-

esteem questionnaires).  

5.5.1 Measuring physical activity  

Physical activity was objectively measured for each participant using an Actigraph 

accelerometer (Actigraph, GT3X California, AM 7164-2.2 by MTI Health Services, Fort 

Walton Beach, FL, USA). An accelerometer is a portable device that is worn by the 

study participant. The Actigraph accelerometer is fitted with an elasticated waistband 

and positioned above the left hip. It contains electronic sensors that record human 

movements or accelerations which are then converted into a value known as activity 

counts. The number of counts are then calculated to produce assessments of physical 

activity level. In order for the accelerometer to accurately measure the levels of 

physical activity three parameters are then established and programmed through the 

process of device initialisation and data reduction: epoch length, cut-points and wear 

time validation.  

5.5.1.1 Epoch length 

An epoch refers to the amount of time (recorded in seconds) over which the physical 

activity data (recorded as activity counts) are summed and stored. An epoch length of 

5 seconds was used throughout the research programme as it has been observed that 

younger people’s patterns of physical activity consist of shorter, spontaneous and 

frequent bouts of movement compared to adults (McClain et al. 2008, Edwardson and 

Gorely 2010). An epoch length of 5 seconds would therefore capture these patterns 

more accurately than a longer epoch length (McClain et al. 2008). 
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5.5.1.2 Cut-points 

Following the collection of accelerometry data each epoch is categorised into a 

specific physical activity level threshold of sedentary, light, moderate and vigorous. 

‘Cut-points’ refer to the cut off points between these activity levels. There are a 

number of cut-point thresholds for different ages of population and groups of people 

that have been proposed by a number of researchers in this area of study (Trost et al. 

2011). For the purpose of this current study the cut-points established by Freedson et 

al. (2005) were adopted. There were a number of motives behind the use of this set of 

cut-points.  

Firstly, within their study Freedson et al. (2005) included participants within the same 

age group as this current study. Secondly, Freedson et al. (2005) cut-points were used 

in later studies that included adolescent participants (Sirard and Slater 2009). Finally, 

Freedson et al. (2005) cut-point parameters were recommended by Trost et al. (2011) 

as they were specifically validated for older children and adolescents.  

5.5.1.3 Accelerometer wear time inclusion criteria 

To establish accurate physical activity levels across all participant groups previous 

minimum wear time criteria of four days (to include one weekend day) with at least 10 

hours of wear over the period of 8 days was used in this study (Trost et al. 2000, Sirard 

and Slater 2009). A minimum of seven day wear time of 10 hours or greater was 

originally recommended by Trost et al. (2000) following their investigation to ascertain 

the minimum number of days of wearing the accelerometer required to assess the 

‘usual’ physical activity behaviours in children. Trost et al. (2000) included 381 
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participants between the ages of 7 and 16 and found that a 7 day period was of most 

benefit as it included both weekday and weekend data.  

A review paper by Sirard and Slater (2009) found that compliance to this 7 day 

inclusion criteria was poor (32%) and established that a minimum of 4 days of 10 hour 

wear time within an eight day period that the device was worn was an acceptable 

criteria to accurately measure ‘true’ habitual physical activity levels. Although 

Mattocks et al. (2008), adopted a three day inclusion criteria, following reliability 

testing, they acknowledged that a wear time of 10 hours per day over four days, one 

of which to include a weekend day would be more reliable. In the field of ID research 

Esposito et al. (2012) and Ulrich et al. (2011) also advocate the 4 day, 10 hour criteria 

with one weekend day included. A non-wear time period was classed as 20 minutes or 

more of consecutive zero counts (Phillips and Holland 2011). Any non-wear time was 

excluded from data analysis.  

 5.5.1.4 Accelerometer data processing 

Data from the accelerometers was extracted using Actilife software (Actilife v6 USA 

California, AM 7164-2.2 by MTI Health Services). This programme allowed the 

researcher to establish which participant had met the wear time criteria and therefore 

which participant’s data was included or excluded from the physical activity analysis.  

 

5.6 Measuring Physical fitness  

Components of the Presidential Fitness Test (PFT) and EUROFIT battery tests that have 

been used previously to measure fitness in this population were adapted to be 
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included in a novel protocol that provides a new tool for measuring physical fitness in 

adolescents with ID which was tested in Stage 1. The following sections describe the 

test components that made up the fitness test protocol. 

5.6.1 Measuring cardiovascular endurance  

Shuttle run test: Cardiovascular endurance was measured using a shuttle run test. 

This test was a ‘point to point’ repetitive exercise which used a 10m track measured 

between two points identified by two white taped lines. Each participant was 

instructed to run between the 2 lines as many times as possible over the course of 60 

seconds. Each shuttle run was counted when a part of the participant’s body touched 

the white line. The shuttle runs were counted by an assistant (either a teacher or a 

fellow researcher) during the circuit training protocol. The researcher demonstrated 

an acceptable completed shuttle run to the assistants to ensure consistency at all 

schools. Only fully completed shuttle runs were included in the final count. Once 

completed the assistant recorded the number of completed shuttle runs onto the 

fitness test score sheet (Appendix 9).  

  5.6.2 Measuring muscular endurance 

Sit-up test: Muscular endurance was measured using a sit-up test. This test had been 

used in previous research in this age group of participants (Chow et al. 2005, Frey and 

Chow 2006, Oriel et al. 2008, Stanish and Temple 2012, and Salaun and Berthouze-

Aranda 2012).   

The researcher demonstrated the required method of a completing a sit-up in the 

protocol and the same method was adopted across all groups. The participants were 

instructed to bend their knees at approximately 90 degrees with the feet flat on the 
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floor and instructed to place the hands behind their head. A sit-up was completed 

when the participants elbow touched the top of the participant’s knee. To assist with 

the correct performance of the sit-up the feet were secured by the researcher. For all 

participants the researcher counted the number of sit-ups completed. During testing 

the participants were asked to complete as many sit-ups as possible in a 60 second 

period. The number of correctly completed sit-ups was then recorded onto the fitness 

test score sheet. 

 

 5.6.3 Measuring flexibility 

Sit and reach test: Hamstring flexibility was measured using a sit and reach test that 

has been previously used in measuring flexibility in investigations within this age 

group of participants (Oriel et al. 2008, Salaun and Berthouze-Aranda 2012). The sit 

and reach test measured flexibility using a sit and reach box that has a measuring 

gauge along the top of the apparatus. Sitting on the floor and with straight legs the 

participants were asked to reach as far along the top of the box as they could. The 

participants were instructed to perform this movement in a smooth fluid motion as 

opposed to an explosive ‘jerk’ along the measuring gauge. At the furthest point of the 

participants’ reach they were asked to hold their position for 2 seconds. The 

researcher then recorded the score on the fitness test sheet. Each participant 

attempted the test 3 times and the mean was carried forward as the test result. 

Following a demonstration by the researcher all participants were allowed a practice 

attempt to ensure the correct technique was adopted. 
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5.6.4 Measuring speed and coordination 

Adapted T-test: Speed and coordination was measured using a novel test that was 

designed by the researcher and adapted from a more complex ‘T-Test’ used in other 

non-ID population fitness tests (Little and Williams 2005, Sheppard et al. 2006).  

A five metre track was set up between two-points indicated by white taped lines 

(Figure 5.4). The participants were asked to sprint at full speed between the two 

points performing a total of 4 shuttle runs. Two small cones (Objects A and B in Figure 

5.4) were placed on the taped line opposite the start/finish line. The investigator 

started the test with ‘3, 2, 1, GO’ and the participant was instructed to run and pick up 

the first cone (A) and return to the start/finish line where they would PLACE down the 

cone on the white tape. They would then return to lift the second cone (B) before 

sprinting through the start/finish line where the test would end. The participants were 

instructed not to place the second cone on the white line but run straight through the 

finish line. A test would be re-run if there was a false start and/or the first cone was 

not placed exactly on the white line. 

Figure 5.4 Speed and coordination test 
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The researcher timed the completion of this test using a stopwatch and the result was 

then recorded onto the fitness test sheet. As with all other aspects of the fitness test 

the researcher demonstrated the speed and coordination test for the participants.   

 

5.7 Measuring body mass index 

Body Mass Index (BMI) was measured and has been measured in previous literature 

within this age group of people with ID (Frey et al. 2006, Oriel et al. 2008). However, 

there is some debate whether BMI is an appropriate tool of measurement in 

adolescent populations (Dietz et al. 1998, Daniels 2009, Tirosh et al. 2011). The 

cautionary use of BMI stems from the view that unlike adults, children and 

adolescents are constantly growing and BMI may not accurately assess the 

relationship between height and weight due to increasing physical frame sizes and 

muscle mass associated with growing adolescents (Dietz et al. 1998). However, when 

compared to the alternative approaches to weight and fat associated measurements 

such as sum of skinfold, dual-energy X-ray absorptiometry (DXA) scanning and water 

displacement methods, BMI measurement compares favourably (Mei et al. 2002, 

Daniels 2009). Furthermore, in a prospective study carried out by Tirosh et al. (2011) 

high adolescent BMI was significantly related to development of type 2 diabetes and 

coronary heart disease in 327 non-disabled participants, followed-up after 

approximately 15 years from their initial BMI recording at the age of 17 years old.  

BMI is calculated using a mathematical formula following the collection of height and 

weight measurements from each participant. Height was measured using a portable 

SECA 213 stadiometer measured to the nearest mm. Participants were instructed to 
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remove their shoes and socks for a true reading. Weight was measured using an 

Omron BF508 electronic scales measuring weight to the nearest 0.1 kg. BMI was then 

calculated as kg/m². The researcher recorded all measurements across all study 

groups with a female assistant as chaperone.  

 

 5.8 Psychological outcome measurement instruments 

Self-efficacy, self-determination and self-esteem were measured using the following 

scales. Adding a further contribution to current literature, Stage 2 examined the 

psychometric properties of the scales in both ID and non-ID cohorts and therefore 

chapter 7 provides further detail of their design, content and the procedure of 

administering the scales to the study participants.   

5.8.1 Measuring self-efficacy 

Self-Efficacy was measured using the Social Self-Efficacy Questionnaire for children 

(SEQ-C, Muris 2001). This questionnaire measured an individual’s perceived capability 

of building relationships and assertiveness on a 5 item scale. The participant rates how 

true each item is on a 5 point Likert scale ranging from ‘Not at all’ to ‘Very well’. The 

higher a participant scored on the scale the more self-efficacious they perceived 

themselves to be. The maximum score for this scale was 25.  

In a previous study (Lackaye et al. 2006) the SEQ-C achieved a Cronbach’s alpha score 

of 0.72. Finally, this questionnaire has been used in a comparison of groups of young 

people with ID (n = 123) and a group without ID (n=123) in a cross-sectional designed 

study (Lackaye et al. 2006). That the SEQ-C had been successfully completed by both 
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cohorts previously, was a major consideration for the inclusion of this tool in this 

thesis. 

5.8.2 Measuring self-determination 

The Arc’s Self-Determination Scale (ASDS, Wehmeyer and Kelchner 1995) has been 

used in previous studies with adolescents with ID (Wehmeyer and Schwartz 1997, 

Shogren et al. 2007, Shogren et al. 2013) and has demonstrated a Cronbach’s alpha 

score of 0.89 (Wehmeyer et al. 1997). As the ASDS has been used in the ID cohort 

previously it was identified as being suitable for use in this thesis.   

The ASDS measured the participants’ perceived self-determination level using a 32 

item scale. The participant rated how true each item was on a 4 point Likert scale 

ranging from ‘No, Not even if I have the chance’ to ‘All of the time, if I have the 

chance’. The responses were allocated scores from 1-4 with the higher score 

representing a higher level of self-determination. 

The questions within the ASDS were split into following sub-domains: 1. Looking after 

my own things, 2. How I am part of where I live, 3. Doing things I like in my spare time, 

4. Taking part in things I like in my community, 5. Preparing for my future, 6. 

Expressing myself.  

5.8.3 Measuring self-esteem 

An adapted Rosenberg Self-Esteem Scale (Paterson et al. 2011) was used to measure 

self-esteem.  The scale was adapted by Paterson et al. (2011) through the use of visual 

cues for each item. This scale measured self-esteem using ten items, five positive self-

esteem items and five negative items. The participant rates how true each item is on a 



98 
 

 

4 point Likert scale ranging from ‘Definitely Yes’ to ‘No, never’. The responses were 

allocated scores from 1-4 with the higher score representing a higher level of self-

esteem with 40 being the highest possible score. When used in a previous 

investigation Paterson et al. (2011) reported a Cronbach alpha score of 0.66.  

 5.9 Ethical considerations 

In addition to ethical considerations that have already been described in this and 

previous chapters, this study has contributed to participant autonomy through the 

inclusion of participant information sheets which were designed specifically for the 

participants with ID.  The participant information sheets for those with ID were 

annotated with pictorial representations of the activities involved in the study such as 

the fitness test protocol to ensure further clarity and understanding of the 

requirements of the study. Additionally, the information sheets outlined the 

procedure of withdrawal from the study and making a complaint if the participant felt 

this was necessary. Neither a withdrawal request nor a complaint was received 

throughout.  

To further facilitate autonomy, in addition to parental consent, participant assent was 

sought. Assent, according to Iacano and Murray (2003) is the formal indication that an 

individual agrees to take part in research where consent has been obtained from a 

third party (parent/guardian in the case of this study).  The issue of people with ID 

consenting to take part in research has been discussed at length in the literature 

(Freedman 2001, Iacano and Murray 2003, Lennox et al. 2005) and the consensus is 

that assent is an essential ethical consideration. Assent was obtained from all 

participants which further illustrates the robust ethical underpinnings of this thesis. 
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Lennox et al. (2005) also suggests that the inclusion of assent in research upholds the 

ethical principles of non-maleficence and veracity.  

Non-maleficence was further enhanced through the precautions taken to minimise 

risk or adverse outcomes. Avoiding adverse outcomes underpinned the design of the 

fitness test protocol which aimed to minimise the reported feelings of intimidation 

and embarrassment of taking part in physical activity exercises (Dwyer et al. 2006, 

Stanish and Temple 2012, Fitzgerald and Stride 2012). Also, the physical tests were 

conducted in the participants’ own school gym to ensure familiarity with the 

surroundings of where the research took place, as recommended by Gilbert (2004). 

    5.9.1 The inclusion of adolescents with ID in this research 

Hatton et al. (2011) used the term ‘reasonable adjustments’ when referring to 

alterations that are made for people with ID within health services. However, Emerson 

and Hatton (2013) surmised that reasonable adjustments are seldom made for this 

vulnerable group to access health interventions so easily accessible to the wider 

public. Although the DofE is not a health intervention per se, it is a programme that is 

accessed by over 170,000 adolescents every year which aims to improve a number of 

physical and mental health associated paradigms. Ethically therefore, this thesis 

promotes justice and beneficence through measuring the effect such a programme 

has on adolescents with ID. Emerson and Hatton (2013) identify multi-component 

interventions as the most likely to positively affect health outcomes in the ID 

population. Without novel research that has such a robust design and innovative 

design of instruments such as contained in this thesis, vulnerable groups will not 

benefit from programmes such as the DofE as their effects will not be known. 
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5.9.2 Parental Consent  

The parents and/or guardians of all participants signed consent forms to allow their 

child to take part in the study. The signed consent forms indicated that they had read 

the participation sheets and understood the contents and procedure of the study. 

Furthermore, the consent forms indicated that the participants/parents/guardians: 

Understood that participation was voluntary and participants were able to withdraw 

from the study at any time without written confirmation. The consent form also asked 

parents/guardians to confirm that they understood that all information relating to 

personal and research data was be collected securely, in confidence and all efforts 

would be made to ensure their child could not be identified as a participant in the 

study.  

Parents/guardians also signed the consent form giving permission to hold relevant 

personal data on the understanding that only the researcher would have access to the 

information. Finally, they understood that data would be stored securely and 

subsequently destroyed after ten years as per the Ulster University policy on holding 

and maintaining data.  

 5.9.3 Confidentiality 

All participants in the study were informed that their personal details would be kept 

private and confidential and the data that they generated from all aspects of the study 

phases would be kept anonymous. Before each element of data collection the 
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participants were reassured that their responses to questionnaires and their results 

from the physical data collection would be handled sensitively. To ensure anonymity 

each participant was allocated a code number and their data recorded and filed 

accordingly. The list of participants, where they attended school and the study group 

in which they were a part of was held securely by the researcher. Only the code 

number of participants was used on programmes such as SPSS to record and analyse 

data. 

5.10 Ethical approval 

Ethical approval was sought for this project by the research team in December 2011 

from the Ulster University Research Ethics Committee (UUREC). This followed advice 

and comments made by a doctoral seminar panel in November 2011 on a 

presentation of an initial design of the current project. Following this initial ethical 

approval was considered by the Ulster University Research filter committee. All 

studies were applied simultaneously as one complete project. The filter committee 

returned the first application with minimal amendments and advised the researcher 

to apply directly to UUREC. This submission was completed in January 2012 and 

returned with minor amendments in February 2012. These amendments were 

responded to by the researcher and full approval was granted in March 2012. Stage 1 

of the project commenced in April 2012.   

5.11 Conclusion 

This chapter described the design of the study and its strength and novelty in the field 

of research concerned with adolescents with ID. A longitudinal, quasi-experimental, 

mixed (3x3) design had the ability to draw cause and effect conclusions on the 
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effectiveness of the intervention. The recruitment and sampling of participants was 

outlined in this chapter, in addition to a description of the methods that were used to 

measure the outcome variables within the three stages.  

The following three chapters will describe the three stages of study that address the 

aim and objectives of the thesis that culminate with the longitudinal examination of 

the DofE programme. As each stage marks a progression in research they are each 

afforded their own chapter which contain their specific background, procedures, data 

analysis, results and discussion.   
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Chapter 6 

Stage 1 – Pilot Study 

Designing and testing the physical activity and physical fitness protocols 
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6.1 Introduction 

This chapter describes how the two protocols were designed for measuring physical 

activity and physical fitness in adolescents with and without ID. The background 

section will outline the rationale behind designing the two protocols. The methods 

section will describe the procedures for delivering the physical activity and physical 

fitness tests. The results of the compliance to the physical activity and physical fitness 

protocols will be outlined. Findings on the acceptability of the protocols will be 

explored from two focus groups that were held with the young people with and 

without ID.  The chapter will conclude with a discussion, and how the results from this 

pilot study informed the methods selected for Stage 3.  

 6.2 Background  

6.2.1 Addressing the flaws in measuring physical activity in the ID population 

In a recent systematic review focussing on field based research using accelerometers 

in children and adolescents with ID, McGarty et al. (2014) observed a requirement for 

a defined protocol that enhances compliance in collecting objective physical activity 

data. This recommendation was a response to the array of inconsistent methods 

within existing literature that McGarty et al. (2014) found in studies that aimed to 

ascertain the levels of physical activity in the ID population.   

Up until now the majority of physical activity research in the population of ID has been 

conducted using self-report questionnaires to record their physical activity levels (Frey 

et al. 2008, Lin et al. 2010, Martin et al. 2011, Matthews et al. 2011, Badia et al. 2012). 

These studies used validated physical activity questionnaires (albeit not validated for 

people with ID) such as the International Physical Activity Questionnaire (IPAQ, Booth 
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et al. 2003). Given that the questionnaires in the above studies were completed by a 

proxy informant through a family member, teacher or paid carer, their accuracy might 

be open to scientific criticism (Rotsika et al. 2011). In a study examining the 

consistencies in responses to psychological questionnaires between children with ID 

and their parents, Rotsika et al. (2011) found significant differences in parent proxy 

and child (n=132, mean age 10.67 years) self-report of emotional wellbeing and 

quality of life scores. During their discussion the authors recommended caution in the 

acceptance of the results of health associated questionnaires by proxy for young 

people with ID.  

In recent physical activity research in non-ID populations, questionnaires have been 

replaced or supplemented by objective, electromechanical measuring devices such as 

accelerometers (Healy et al. 2007, Mattocks et al. 2007, HSCIC 2008, Sirard and Slater 

2009 Finlayson et al. 2011, Breslin and Brennan 2012). Such instruments have also 

been used in a small number of studies with participants with ID participants (Shields 

et al. 2009, Phillips and Holland, 2011, Ulrich et al. 2011, Esposito et al. 2012) and all 

reported difficulty with the compliance of their participants wearing the 

accelerometer. Previous studies have employed various methods to increase 

compliance levels of accelerometer wear time. Dependant on methods used, 

compliance rates have ranged from 43% (HSCIC, 2008) to 96.2% (Sirard and Slater 

2009).  Sirard and Slater (2009), in a non-ID adolescent population tested a range of 

methods to encourage the participants (n=87) to comply with the minimum wear time 

criteria (4 out of 7 days with a minimum of 10 hours per day). Second to offering a 

financial incentive to comply with the wear time criteria (96.2% compliance rate) 

which was a costly approach, the use of prompts and reminders to the participants to 
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wear the accelerometers (75% wear time compliance) proved the most effective 

method of enhancing accelerometer wear time. Diaries detailing when and why the 

device was removed were used as reminders to the participants to wear the 

accelerometers. Therefore, the use of prompts and providing information to 

participants through information events and information sheets were methods that 

were adopted in the current pilot study. 

 6.2.2 Flaws in measuring physical fitness  

Within studies that have investigated the physical fitness of people with and without 

ID, two particular fitness test protocols are predominantly employed. Firstly, the 

Presidential Fitness Test (PFT, President’s Council on Physical Fitness and Sports, 1985) 

assesses general fitness by measuring cardiovascular fitness, muscular endurance, 

flexibility and balance. This test has been adapted to suit adolescents with ID, albeit 

with varied success (Oriel et al. 2008, Wu et al. 2010). In a study undertaken in the 

USA, Oriel et al. (2008) described how some modified PFT components were not 

appropriate for members of their study cohort (n=18) as they did not possess the 

required motor skills or practice in performing a number of its components, 

particularly the balance ‘flamingo’ test or the sit and reach flexibility test. The authors 

attributed much of the difficulties to the wide age range of the participants (5 – 20 

years old) as they argued many younger participants may not have had previous 

exposure to the components of the test and therefore biased the results. 

Secondly, the EUROFIT physical fitness battery test has also been employed in 

participants with ID. The suitability of this test for participants with ID can also be 

questioned. For example, a study conducted by Salaun and Berthouze (2012) was 

limited by similar issues as Oriel and colleagues whereby the compliance to certain 
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test elements was poor. Seventy seven percent of the participants (87 adolescent with 

ID, mean age 14.24 years) could not complete two of the fitness test components; a 

balance test and a ‘plate tapping’ test (to measure speed and coordination). 

Furthermore, Salaun and Berthouze (2012) reported difficulty with the participants’ 

compliance with the ‘bleep test’ shuttle run protocol.   

Adding to the methodological flaws, previous studies using the PFT and EUROFIT 

physical fitness test battery did not include a control group to compare the 

compliance and result of these tests with non-ID populations. Indeed, until now, no 

previous research has compared the fitness levels of ID and non-ID participants in the 

same study using identical methods of measurement. The protocol designed in this 

stage of the thesis facilitated this key contribution. 

Furthermore, in any existing paper that adopts physical fitness testing in the ID 

population it is not clear how much time was allotted to the explanation and 

justification of each element of the tests. Neither was there a protocol available 

detailing the process of measuring physical fitness in individuals with ID. Therefore, 

both the PFT and EUROFIT tests’ methods of fitness testing required adaptation to fit 

the purpose of measuring adolescents with ID. The suitability of the testing 

components needed to be addressed by adapting them to avoid the pitfalls 

experienced by Oriel et al. (2008) and Salaun and Berthouze (2012). Also, in designing 

the current protocol to enhance participation and compliance of the fitness testing 

process, the issues that are raised in following section were also considered. 
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 6.2.3 Enjoyment of physical activity and fitness research 

When taking part in fitness testing and physical activity, there are issues associated 

with adolescent participants (both ID and non-ID) being unwilling to take part for 

reasons such as feeling intimidated (Allison et al. 2005, Dwyer et al. 2012), feeling 

embarrassed (Dwyer et al. 2006, 2012) and not enjoying exercise (Dwyer et al. 2012, 

Badia et al. 2013). Therefore the new protocol not only needed to consider the all-

round physical ability of participants to carry out the tests but was required to create 

an environment that was both supportive and enjoyable to motivate participants to 

take part.  

There are clear advantages in designing a protocol to enhance compliance to fitness 

tests as it has been argued those with ID have different requirements to enable them 

to be fully participative in physical activity and fitness studies (Stanish and Temple 

2012). Tackling issues concerning the lack of participation in physical activity and 

fitness measurement would allow researchers to report on these problems more 

accurately, thereby informing health promotion practice and future research.  

6.2.4 Aims 

There were three aims. 1). Two protocols were designed, and then tested to assess 

their ability to enhance compliance and participation to the methods of measuring 

levels of physical activity and physical fitness. 2). The second aim was to establish if 

any differences existed in the levels of physical activity and physical fitness in the ID 

and non-ID participants. 3). Thirdly, two focus groups were carried out to establish 

their participant views towards physical activity and fitness research participation, 

with specific reference to the use of accelerometers and fitness tests.  
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6.3 Method  

6.3.1 Design  

A cross-sectional pilot study was employed to establish and compare the compliance 

rate of two protocols that were designed to measure the physical activity and physical 

fitness levels of ID and non-ID participants. This was followed with two qualitative, 

focus groups. 

6.3.2 Identification and recruitment of participants 

Sixteen adolescents with mild to moderate ID (8 female, 8 male, mean age = 16.5yrs, 

SD = 0.67yrs) were recruited from 2 special education schools within Northern Ireland. 

From the same geographical area 16 non-ID adolescents (11 female (68.75%) and 5 

male (31.25%), mean age = 16.2yrs, SD = 0.65 years) were recruited from 2 

comprehensive schools. Participants volunteered to join the study. Consent from 

parents and assent from participants was sought before the testing began. Ethical 

approval was granted by the Ulster University Research Ethics Committee (UUREC).        

6.3.3 Data collection measures 

Two outcome measures were investigated in this pilot study; physical activity and 

physical fitness.  

Adopting the methods described in Chapter 5.5 into a novel protocol to enhance the 

wear time compliance, physical activity was objectively measured for each participant 

using an Actigraph accelerometer (Actigraph, GT3X California, AM 7164-2.2 by MTI 

Health Services, Fort Walton Beach, FL, USA). The accelerometer was worn for 8 
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consecutive days with the first day’s data excluded from analysis (Breslin and Brennan 

2012). 

To measure physical fitness, components of the PFT and EUROFIT that have been 

previously used to measure fitness with those with ID (Chapter 5.6) were adapted to 

be included in a new fitness testing protocol: 

 A 10m shuttle-run measured cardiovascular endurance 

 A sit-up test measured muscular endurance 

 A sit and reach test to measure flexibility 

 A speed and coordination test measured the ability of the participants 

to carry out a simple motor task whilst running at speed.  

Finally, the researcher led two focus groups to explore the experiences of the 

participants with (n = 5) and without ID (n = 5) in taking part in the physical activity 

and fitness research. The first focus group involved the participants with ID, and the 

second involved the without ID participants. 

6.4 A protocol to enhance wear time compliance of accelerometers 

A series of methods were adopted in the protocol to enhance wear time compliance.   

6.4.1 Information events for accelerometer use 

Within each school the researcher facilitated an information event outlining the 

content of the study. In the case of participants with ID, a ‘Q and A’ session was held 

in school and attended by parents of the participants who had agreed to take part in 

the study. The reason for inviting the parents of these participants was to increase 

compliance to the wearing of an accelerometer through the support from parents to 
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help remind their child to wear them. Although a specific information session such as 

this has not been reported in previous literature, the use of parents to remind their 

child to wear an accelerometer has been undertaken previously in children with ID (3-

10 years) although the actual compliance rate was not reported (Whitt-Glover et al. 

2006). The information sessions were organised through the school principals with the 

aim to maximise attendance due to an invitation from the school itself. The 

information that was provided to parents and participants was: 

• A guide on how the accelerometer measured and recorded physical activity 

• The importance of wearing the accelerometer on the left side of the body 

above the hip  

• That the accelerometer should not be submerged in water (during bathing, 

showering and swimming) 

• The accelerometer device should be worn at all times between rising from bed 

in the morning and going to bed at night. 

Information sheets were also provided to the participants and their parents 

 

5.4.2 Red Box Diary 

For ease of use and understanding across the study cohorts the diary was labelled and 

referred to as the ‘Red Box Diary’ (Appendix 10). Similar diaries have been used in 

previous studies to remind participants to wear the accelerometer (Shields et al. 2009, 

Phillips and Holland, 2011, Esposito et al. 2012) but there was no report in any study 

as to the effect the diary had on accelerometer compliance or any detail was given of 
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the information participants were asked to provide. Participants in this study were 

asked to record the time the accelerometer was placed around the waist in the 

morning and then the time it was removed at night. Further details of when the 

accelerometer was removed for example, when showering, bathing or swimming was 

also recorded in the comments section of the diary. 

5.4.3 Red Box Poster 

As a further means of reminding participants to wear the accelerometer, each was 

given a ‘Red Box Poster’ (Appendix 11). Such visual prompts to wear an accelerometer 

have not been used in previous studies within the population of people with ID. 

Participants were advised to place the poster in a prominent position in the home 

where they would see the poster regularly to remind them to wear the device. 

Bedroom doors or refrigerator doors were given as examples. In addition to the 

participants receiving the poster, each school was given a number of posters to place 

in positions around their school to act as visual prompts to participating students to 

check that they were wearing their allocated accelerometer. Classroom doors, school 

entrance and exit doors were given as examples where they would be seen most 

frequently. Figure 6.1 illustrates the protocol of physical activity data collection. 
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 Figure 6.1 Protocol to measure physical activity levels using accelerometers 
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6.5 Fitness test protocol  

Components of the Presidential Fitness Test (PFT) and EUROFIT battery tests that have 

been used previously to measure fitness in this population were included in a novel 

protocol that provides a new tool for measuring physical fitness in adolescents with 

ID.  

6.5.1  Fitness test procedure 

The fitness testing took place within the gymnasium of each school that was 

participating in the study. A ‘circuit training’ layout was prepared by the doctoral 

student prior to the participants entering the school gymnasium. The circuit was split 

into 10 ‘stations’ and at each station was a different exercise activity. Participants 

were informed that they could ‘pair up’ with a friend to complete the circuit protocol. 

Each station had an A4 sheet of laminated card with a written title of the activity to be 

performed at that station along with a pictorial representation of the activity. The 

components of the circuit session that were to be included in the fitness test were 

adjacent to each other to allow the researcher to easily monitor that these tasks were 

being performed correctly (Figure 6.2).  
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Figure 6.2 Fitness test circuit protocol. * denotes a fitness test component.             

 

Following the demonstration of each station the participants were given time to 

practice at each one and ask questions. Figure 6.3 illustrates the procedure of the 

fitness protocol and the difference between ID and non-ID cohort regarding the 

preparation and practice of certain elements within the test. 
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Figure 6.3 Physical fitness test procedure 
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A five-minute warm-up session consisting of light running and active stretching was 

completed before the fitness testing began. During the fitness test protocol music was 

played and water was provided. A ten-minute ‘warm down’ exercise consisting of light 

running and stretching was led by the researcher at the end of the test. 

6.5.2 Supervision of fitness test  

At each school the researcher was supported by two classroom assistants to assist 

with the supervision of the fitness test sessions. At least one of the assistants was 

female to act as chaperone. The researcher supervised the sit-up element, one 

assistant counted the shuttle run element while the second assistant supervised the 

remaining stations and provided verbal encouragement. All participants were 

instructed to exercise for 60 seconds at each station with a 60 second recovery time. 

During the recovery time the researcher measured the sit and reach test with the 

participant who had completed the sit-up component. Following the completion of 

each station the supervisors ensured that all participants moved to the next station in 

a clockwise direction during the recovery period. The session ended when all 

participants completed all stations in the circuit. The total time for the session was 

approximately 30 minutes. Following the circuit session the participants then took 

part in the speed and coordination test.   

6.6 Procedure for collecting the quantitative data  

The procedure for collecting physical activity data was undertaken using the physical 

activity protocol (Figure 5.1). Collecting physical fitness data was undertaken using the 

physical fitness protocol (Figure 5.3). The testing took two-hours in total in each 

school. The fitness tests took place first followed by a period of recovery. The 
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accelerometers along with the various prompts for use as per the physical activity 

protocol were then distributed. The researcher demonstrated how to wear the 

accelerometer and then assisted the participants to correctly place the device above 

their left hip. A chaperone assisted the researcher during this process. 

The researcher collected the accelerometers 9 days later. During the 8 days of 

accelerometer wear the researcher visited the schools with the ID participants twice 

and telephoned the non-ID schools once to remind the participants to wear the 

devices.   

6.6.1 Procedure for collecting the qualitative data 

Two focus groups were undertaken one week following the completion of the 

quantitative data collection procedures. For both study groups the schools were 

visited for one day by the researcher. Both focus groups were led by the researcher 

who recorded the discussions, each one lasting less than 30 minutes and field notes 

were taken during the process. The researcher asked the participants a number of 

questions pertaining to the methodology used in this study and their previous 

experience of taking part in physical activity and exercise (Appendix 12).    

6.7 Quantitative data analysis 

Physical activity was measured in minutes spent in light, moderate, vigorous and 

MVPA intensity activity using the Freedson et al. (2005) standardised cut points for 

children and adolescents. Data from the accelerometers was extracted using Actilife 

software (Actilife v6 USA California, AM 7164-2.2 by MTI Health Services). Data that 

met the wear time criteria (4 days of at least 10 hours, including one weekend day) 

was included in the subsequent analysis. Data from the accelerometers was also 
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dichotomised to ascertain how many participants met the recommended daily MVPA 

guidelines. 

Following Kolmogorov-Smirnov tests to assess the normality of data distribution 

(Field, 2013), all physical activity and fitness data demonstrated significantly non-

normal distribution. Therefore, data was analysed through non-parametric Mann-

Whitney U tests using SPSS v20 (Statistical Package for the Social Sciences Inv, 

Chicago, IL.) and is reported as median minutes spent in physical activity (Field, 2013).  

 6.7.1 Qualitative data analysis 

 A range of methods were employed to ensure the accuracy of the content of the 

focus groups (Slevin and Sines 2000).  Focus groups were recorded, field notes 

completed and transcribed to provide detailed accounts of the participants’ 

experiences. Key points made by the participants were identified and gathered 

together into themes and subthemes using guidelines from Sparkes and Smith (2013). 

The themes were authenticated through peer validation by a second researcher 

attending the focus groups and verifying the themes through their own field notes 

(Sparkes and Smith 2013). 

6.8 Results 

 6.8.1   Accelerometer wear time compliance 

In both groups wear time compliance was 88%. Two participants from each cohort did 

not meet the minimum wear time criteria (4 days, 10 hours) and were excluded from 

the analysis: therefore the analysis was based upon 14 in the ID cohort and 14 in the 

non-ID group. Of those participants that did meet the minimum criteria, there was no 

significant difference in wear time between the ID and non-ID group.  This means any 
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difference in levels of physical activity was not the product of one cohort wearing the 

accelerometer for a significantly longer period of time. 

 6.8.2 Levels of physical activity 

Light physical activity: Mann Whitney U tests demonstrated that despite the ID 

cohort demonstrating slightly higher levels of daily average light physical activity ID 

(Mdn, 187.16 minutes) than non-ID (Mdn, 166.20 minutes) no significant difference 

between groups existed.   

Moderate physical activity: Also, the two groups within this study engaged in similar 

amounts of moderate intensity physical activity. There was no statistically significant 

difference in moderate physical activity between ID (Mdn, 19.04) and non-ID (Mdn 

21.20). 

Vigorous physical activity: Vigorous physical activity levels demonstrated a significant 

difference between ID (Mdn 6.37) and non-ID groups (Mdn 17.75) (U = 140, z = 1.951 

p = 0.05, r = 0.4). This result found that the non-ID cohort took part in more vigorous 

physical activity than their ID peers.  

MVPA: When the daily average of moderate and vigorous activity data was combined 

(MVPA) there was no statistically significant difference between ID (Mdn, 26.29 

minutes) and non-ID (39.12 minutes).  

Total physical activity: When light physical activity and MVPA was combined there 

was no significant difference in daily average total physical activity between the ID 

group (Mdn 212.45) and Non-ID group (Mdn 204.32), U = 103.25, z = 1.57 p = 0.65 r = 

0.3.  
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Individual MVPA levels: In regard to the WHO recommendations of an average of 60 

minutes of MVPA on a daily basis, one participant from each of the two cohorts (7%) 

achieved these criteria. 

6.8.3 Fitness test protocol results  

Compliance to protocol: All participants completed all components of the fitness test. 

No participants failed to complete the protocol in either group. There were significant 

differences found between the two groups across each component of the tests.  

Shuttle run test: Shuttle-run tests were used to measure cardiovascular endurance in 

the two groups. The number of completed shuttle-runs in the ID cohort was 

significantly lower (Mdn = 27.50) than non-ID cohort (Mdn = 36.43) (U = 24.50, z = -

3.331, p = 0.001 r = -0.63).  

Sit-ups: The number of completed sit-ups in the ID cohort (Mdn = 18.00) was 

significantly lower than non-ID cohort (Mdn = 27.00) (U = 34.50, z = -2.859, p = 0.04 r = 

-0.54) demonstrating that non-ID participants perform better in regard to muscular 

endurance.  

Sit and Reach tests: Sit and reach scores across groups demonstrated a significant 

difference in hamstring flexibility with the ID cohort (Mdn = 10.5 cm) scoring 

significantly lower than their non-ID peers (Mdn = 16.0 cm) (U = 36.00, z = -2.801, p = 

0.01 r = -0.53).  

Speed and Co-ordination test: The speed and coordination test that was adapted 

from a more complex ‘T-test’ revealed that the non-ID cohort (Mdn = 7.21 seconds) 
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scored higher at the motor skill task than their ID peers (Mdn = 9.71 seconds) (U = 

176.50, z = 3.73, p = 0.01 r = -0.70).  

6.8.4 Findings from the focus groups 

6.8.4.1 Physical activity data collection 

The main theme within the focus group concerned wearing the accelerometer. There 

was a mixed response within the ID and non-ID groups. The underlying difference 

being that the group of adolescents with ID perceived wearing the device as more of a 

novel and enjoyable exercise than the far more pragmatic approach of the non-ID 

group. The reason that the members (n = 5) of the non-ID focus group who did not 

wear the accelerometer for the full study period (n = 2) stated that it was because the 

device ‘singled them out’ and their friends drew attention to it when they were 

socialising. For example, one participant commented “It felt like we were tagged!! I 

could see the idea was good but in the end I just got fed up wearing it.” Table 6.1 

provides the themes surrounding the wearing of the accelerometers. 
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Table 6.1 Themes relating to wearing an accelerometer and taking part in physical 

activity research  

Themes ID Group Non-ID group 

 

Wearing the 

Accelerometer 

 

Liked that the accelerometer 

made them “stand out” and liked 

the attention that came with it. 

Often wore accelerometer over 

clothes to let everyone see it 

Didn’t like being singled out 

with the wearing of the 

accelerometer 

Felt like “we were being 

tagged” 

 

 

Taking part in 

research 

 

 

Wanted to be part of something 

with a University 

Nice to do something different 

Liked meeting different people 

Also liked being part of 

University research; 

An interest in seeing how 

much PA they took part in; 

Interested in a Sports science 

project; 

Could be added to their 

‘Record of Achievement’ 

 

Not wearing 

accelerometer 

Often forgot to wear it  

Parent/guardian would forget to 

remind them 

 

Often forgot to wear it 

Got “fed up wearing it” 

“8 days was too long to wear 

the device” 

 

 

Visual 

prompts/diary 

 

The poster was a good idea. Was 

put up in bedroom, on the 

refrigerator or by the back door.  

Diary was mostly completed by 

parents 

Poster not generally used 

Diary was a “more useful 

reminder but didn’t like filling 

it out” 

Information pack was useful 
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6.8.4.2 Fitness test participation 

A second theme focused on the fitness test taking place within a circuit training 

session. Most of the participants that took part in the focus groups enjoyed the aspect 

of being able to partake in exercise simultaneously, with the exception of a number of 

the male participants from the non-ID group. One commented: “I didn’t see the point 

of doing the different stations. I was geared up for the fitness test…..  some of the 

stations were just silly! Since when has hula-hoop been a proper exercise?” On the 

other hand the female participants in the non-ID group were relieved to see the 

layout of the test. “I think I would have been embarrassed if everyone else watched me 

do my test”.   

Conversely, the participants in the ID group were more welcoming of the fitness test 

format and especially liked the circuit training format which allowed them to partake 

in a number of activities that they might not have necessarily tried before. Table 6.2 

details the themes from the focus-group regarding the fitness test. 
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Table 6.2 Themes relating to taking part in physical fitness research 

Themes ID group Non-ID group 

 

Fitness test 

participation 

Exercising 

 

PE / Games not taken part in very 

often 

Unsure how to do some of the 

exercises 

Preference to play on 

computer/watch TV 

 

PE/Sport plays a big role in 

school life 

Often asked to take part in 

fitness tests (bleep tests etc.) 

 

 

 

Embarrassment 

/ intimidation 

No reports of feeling 

embarrassed by taking part in 

exercise with others. 

Were not worried or concerned 

about the test following the 

explanation provided. 

“Looking forward to doing 

something different” 

  

Male participants were not 

concerned about feeling 

intimidated or embarrassed 

regarding the fitness test. 

Female participants relieved 

that they would not be “singled 

out” and “made to watch others 

do better than me!!” 

 

 

 

Circuit training 

“I enjoyed the different parts” 

All felt it was enjoyable 

“I needed help to show me how 

to do some of the exercises” 

Varied response.  

Some felt it was ‘pointless’ to 

incorporate a test into a circuit 

session 

The female participants tended 

to agree that they liked 

exercising together. 

 

6.9 Discussion 

This pilot study tested the two protocols that were designed to enhance the wear 

time compliance of accelerometers and to participate in physical fitness tests to 
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measure the physical activity levels and the fitness levels respectively, of adolescents 

with ID. The same protocols were applied to a group of adolescents without ID. As 

such this was the first study to apply identical methods of measuring and comparing 

these outcomes simultaneously in adolescents with and without ID.  

The wear time compliance of accelerometers (88%) was excellent when compared to 

previous studies of any cohort. Similarly, the 100% compliance of the fitness test 

protocol indicates that both the protocols developed here met their objective. 

Therefore, the main aim of this pilot study was fulfilled and therefore informed the 

methodology of stage 3. 

The requirement of protocols that can be replicated to ensure consistency in 

measuring physical activity and physical fitness has been recommended in previous 

research (Sirard and Slater 2009, McGarty et al. 2014). This has also been a critique of 

the existing literature and has been a major theme in this thesis. The design of 

protocols that can therefore be replicated for future studies that were described and 

tested in this pilot study are a new contribution to the literature associated with the 

ID population. In addition, the adoption of focus groups to explore the involvement in 

physical activity research and the experience of the two protocols tested here was a 

further novel contribution. 

6.9.1 Compliance to accelerometer protocol  

The 88% wear time compliance rate achieved by both cohorts in this pilot study is 

higher to previously reported studies. Compliance rates as low as 43% (HSCIC, 2008), 

63% Esposito (2012) and 59% Ulrich et al. (2011) have been reported and one existing 

study in which the compliance rate was higher than 88% (96.2%, Sirard and Slater 
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2009), used financial incentives to maximise accelerometer compliance.  One paper 

concerned with adolescents with ID that achieved 100% compliance to their criteria 

was Phillips and Holland (2011). However, Phillips and Holland (2011) gathered seven 

days of data over the course of a longer, non-specified period of time until the seven 

days’ worth of data was collected.  In line with previous criteria, the aim of the pilot 

study was to test a protocol to encourage submission of a minimum of 4 days of 10 

hour accelerometer data within the same 8 day period, as recommended by Esposito 

et al. (2012), Ulrich et al. (2011) and Mattocks et al. (2008). Achieving 88% compliance 

rate indicates that the protocol designed and tested in Stage 1 was successful in 

meeting this target. 

The strength of this protocol has been evidenced by the high compliance rate in 

comparison to previous studies concerning this age group. This was achieved through 

addressing the flaws associated with physical activity data collection in adolescents 

with ID. The adoption of methods to enhance compliance such as providing 

information to participants and parents, use of prompts and school visits all 

contributed to the high compliance rate. A number of similar methods have been used 

in previous research, however, this is the first time that they have been included in a 

specific protocol with the sole purpose to enhance participant compliance (McGarty et 

al. 2014).  In their conclusions from a systematic review of physical activity studies 

using accelerometers in children and adolescents with ID, McGarty et al. (2014) 

argued that the lack of measurement specific research is enforcing limitations on 

important research in the field of ID which raises questions on the reliability and 

validity of results. A further strength of this protocol therefore, is that it enhances the 

validity of the results reported in this thesis because for the first time, the methods 
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were specifically tested through comparison of two different samples using identical 

instruments and methods thereby increasing the reliability and validity of the study. 

The result of the pilot study enhanced the quantitative findings regarding wear time 

compliance.  Between ID and non-ID participants there was a marked difference of 

attitude to wearing the device. Whereas the ID cohort enjoyed wearing the device as a 

novel exercise, a number of the non-ID cohort reported that ‘they felt like they were 

being tagged’ and the device was not very ‘cool to wear’. According to the non-ID 

focus group participants they acknowledged these as being factors that would prevent 

them and their peers from wearing the device. In contrast, the ID participants whose 

accelerometer wear time did not meet the protocols’ criteria, assigned their lack of 

compliance to forgetting to wear the device. Therefore the addition of the red box 

diary and posters in addition to the phone calls to school as reminders to wear the 

device were valid and vital components of the protocol.  

6.9.2 Compliance to fitness test protocol  

One hundred percent of participants of both cohorts (n=32) completed all 

components of the tests. This compliance rate is significantly higher than research 

that has previously reported fitness levels in individuals with ID (Salaun and 

Berthouze-Aranda 2012, Stanish and Temple 2012, Elmahgoub et al. 2012 Oriel et al. 

2008, Frey and Chow 2006, Chow et al. 2005). The success of the fitness test protocol 

can be attributed to the design being driven by limitations of the existing methods to 

measure fitness levels. Issues such as the lack of adaptation made to a number of the 

fitness test components were addressed. Adaptations included the simplified versions 

of the shuttle run and speed and coordination tests. Furthermore, time allotted for 
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participants to practice each element of the protocol maximised familiarity with those 

components to those participants who had not completed such exercises previously.  

However, despite the 100% compliance rate and the adaptations made to the test 

components, the researcher observed a number of young people with ID had difficulty 

with performing a number of fitness test elements. This was particularly apparent in 

the speed and coordination task where instead of picking up a cone and changing 

direction in one fluid motion, three of the participants with ID stopped next to the 

cone to pick it off the ground before changing direction. The incorrect method of 

performing the speed and coordination test might have been due to either the lack of 

practice or the poor motor skills of those particular individuals. Physical fitness as 

observed by Hands and Larkin (2006) is subject to individual ability to perform the 

motor skills associated with exercise. In their study, 52 children aged between 5 and 8 

years with motor learning difficulties (MLD) were aged matched with 52 peers without 

MLD. The results found that those with MLD had lower levels of cardiorespiratory 

fitness, abdominal strength, speed and higher BMI levels. Hands and Larkin (2006) 

recommended that further research of adapted interventions that can improve 

physical fitness is required for people with disabilities. The fitness test as described in 

this study was adapted, and the amount of practice allocated to the fitness test 

components was a modification that was considered when taking the protocol 

forward to Stage 3.  

Despite the issue of the practice of the components in an ID cohort, the fitness test 

protocol was successful in promoting compliance in measuring the physical fitness of 

adolescents with and without ID. A large aspect of this successful pilot test for those 

with ID was that the identified issues of feeling intimidated during exercise (Allison et 
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al. 2006, Dwyer et al. 2012), feeling embarrassed (Dwyer et al. 2006, Dwyer et al. 

2012) and not enjoying exercise (Dwyer et al. 2012, Badia et al. 2013) were addressed 

by incorporating the fitness test into a circuit training protocol. These topics were 

addressed in both focus groups. There was an element of relief, especially within the 

non-ID female participants that there was to be an element of support from the fact 

that the fitness test would be performed by the group simultaneously. The idea of 

companionship was described by Dwyer et al. (2006, 2012) as important factors in 

adolescents partaking in exercise and sport. The participants of the focus group 

acknowledged that this was a supporting factor in the 100% compliance of the tests 

which adds to the validity of the protocol. However, some of the non-ID male focus 

group participants were not as positive towards the circuit training protocol and 

especially the ‘fun’ elements such as hula hoop and dancing stations. This was 

acknowledged by the researcher and informed the use of the protocol in Stage 3.  

The focus group of participants with ID reported to have enjoyed the protocol also 

and the 100% compliance to the fitness test is testament to that. Within this focus 

group there was some discussion around the requirement of demonstration and 

assistance in being able to understand the fitness test components – particularly the 

sit up and sit and reach tests. Again, this was acknowledged by the researcher and an 

extra period of time was factored in to the protocol for use in Stage 3. Such findings 

from the focus groups proved invaluable in driving the methodology of stage 1 

through to stage 3 as without them, arguably, some of the finer details and nuances 

might have been missed if stage one had relied on the quantitative compliance rates 

alone.  
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The successful pilot of the two protocols facilitated the first direct comparison of 

physical activity and fitness levels of adolescents with and without ID:  

  

 6.9.3 Physical activity level  

With the exception of vigorous physical activity, no statistically significant differences 

were evident in any physical activity intensity between groups of ID and non-ID 

adolescents in this pilot study. The absence of significant difference in other physical 

activity intensities might be attributed to the small number of participants and, 

therefore, any conclusion drawn must be cautious. However, following the success of 

this protocol in achieving such a high compliance rate (again, albeit with a small 

sample size) one could argue that people with ID have previously not been given as 

much assistance or explanation regarding accelerometer use as this protocol 

provided. Therefore the methods used within this protocol enhanced the generation 

of useable and more accurate data.  

Despite these methodological issues, the widely reported differences of MVPA levels 

that have in the past been attributed to factors such as accessibility to facilities, 

underlying health conditions and the lack of education regarding the importance of 

physical activity in this ID population, as described by Barr and Shields (2011) should 

not be discounted.   

6.9.4 Physical fitness levels  

In contrast to the physical activity data there was a statistically significant difference 

across all elements of the physical fitness tests. Previous literature has reported low 



132 
 

 

physical fitness levels in adolescents with ID (Salaun and Berthouze-Aranda 2012, 

Stanish and Temple 2012, Elmahgoub et al. 2012 Oriel et al. 2008, Frey and Chow 

2006) but, until now there has not been a direct comparison between ID and non-ID 

cohorts using identical methods. Chow et al. (2005) reported a comparison of ID 

versus non-ID fitness levels but their non-ID data derived from a prior study. This is 

the first study that designed methods to directly compare cohorts and the 100% 

compliance rate facilitated the confidence to use these methods as an instrument to 

measure the effect of the Duke of Edinburgh award on physical fitness in Stage 3.  

 6.10      Study limitations 

A limitation of this pilot study was the small number of participants within each group. 

However, as a pilot study informing a subsequent larger study, 16 participants per 

group is within the range of pilot study participants (n = 12 – 30) recommended by 

Johanson and Brooks (2010). Also, in testing the fitness levels of adolescents the 

number of participants is comparable to previous research, n = 16 (Oriel et al. 2008), n 

=20 (Stanish and Temple 2012).  

6.11 Conclusion 

Numerous methods have previously been employed to measure the levels of physical 

activity and fitness in adolescents with and without ID with varied success of 

compliance rates and no attempt to directly compare objective physical activity levels 

in this age group. This study achieved its primary aim of designing and testing two 

protocols that enhanced compliance of measuring physical activity and physical fitness 

levels in adolescents with and without ID. As such it was concluded that the 



133 
 

 

instruments that were designed and tested in this pilot study to measure these 

outcomes could be adopted in the intervention study (Stage 3).  

In response to the focus groups discussions, three recommendations were carried 

forward to Stage 3 concerning the protocols. The first was that a longer period of time 

be allocated for the ID cohort to practice the elements of the fitness tests. This was to 

minimise the effect of any difference in familiarity and ability to perform the tests 

between cohorts.  

Secondly, in response to the comments made in the non-ID focus group the ‘fun’ 

elements (dance, hula-hoop) of the circuit training were replaced with different 

exercises (burpees, step boxes) to enhance the credibility of the protocol in this 

cohort.  

Finally, a test-retest reliability test of the fitness protocol was recommended for the 

larger Stage 3 using a subset of participants performing the fitness test elements a 

second time without the other circuit training elements a week after initial testing. 

The purpose of this test would be to rule out any fatigue effects associated with the 

circuit training element and to show the protocol produces consistent scores across 

time.    
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Chapter 7 

Stage 2: Psychometrics of the instruments  
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7.1 Introduction 

This chapter examines the psychometrics of three instruments that were used to 

measure self-efficacy, self-determination and self-esteem of the sample of ID and 

non-ID participants. The aim of the study was to establish if the questionnaires were 

suitable for use with both ID and non-ID participants in Stage 3. This chapter explores 

the background, design and previous use of the questionnaire in adolescents with and 

without ID, the methods used to test them and the results of the confirmatory factor 

analysis (CFA).The discussion focuses upon the implications for employing these 

measures with those with and without ID. 

7.2 Background 

CFA is a theory driven process of confirming the relationship between observed 

variables and latent variables when developing a questionnaire (Schreiber et al. 2006). 

Observed variables refer to the responses of participants in a questionnaire and a 

latent variable refers to the outcome that a questionnaire is designed to measure. For 

the current thesis latent variables were self-efficacy, self-determination and self-

esteem. According to Brown (2015) the larger the positive relationship between the 

observed and latent variables, the more reliable the instrument. With a CFA that 

produces acceptable reliability estimates, researchers can accept or reject a null 

hypothesis with a higher degree of confidence (Brown 2015).   

7.3 Previous CFA assessments  

Self-efficacy, self-determination and self-esteem have been measured using a range of 

instruments in both ID and non-ID cohorts. In research that involves use of 

psychological scales in people with ID, instruments have either been designed 
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specifically for those with ID, such as the self-determination questionnaire ASDS 

(Wehmeyer and Kelchner 1995). Or questionnaires that have been developed for the 

non-disabled population have specifically been adapted by researchers to ensure that 

they are correctly understood by participants with ID such as the self-efficacy 

questionnaire (SEQ-C, Muris 2001) and the Rosenberg Self-esteem Scale (Paterson et 

al. 2011). In order to compare those with and without ID, and to ensure the measures 

were understood by all participants, instruments that had been used in the ID cohort 

or had  previously been used to compare the two cohorts were only considered for 

use. 

7.3.1 Self-efficacy instrument 

Self-efficacy was measured using the Social Self-Efficacy Questionnaire for Children 

(SEQ-C Muris 2001) (Appendix 13).  The SEQ-C was developed in the Netherlands 

(Muris 2001) and in its original form consisted of 15 items, which consisted of 3 sub-

scales that measured 1) social self-efficacy, 2) academic self-efficacy and 3) emotional 

self-efficacy.  Muris (2001) reported strong internal reliability of the three sub-scales 

(0.82, 0.84 and 0.86 respectively).  Suldo and Shaffer (2007) examined the factor 

structure of the SEQ-C in a sample of American non-disabled adolescents (n= 687) 

through exploratory factor analysis.  Their results supported the use of all sub-scales 

either simultaneously or separately in their participants.  

The SEQ-C has been used in a comparison of groups of young people (13-15 years) 

with ID (n= 123) and a group without ID (n= 123) in a cross-sectional design study 

(Lackaye et al. 2006). The authors did not adapt the questionnaire for the participants 

with ID and did not report any difficulty in their ability to understand and complete 

any of the items within it. Acceptable Cronbach’s alpha scores were reported in all 
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three subscales:  academic self-efficacy (0.85), emotional self-efficacy (0.76), and 

social self-efficacy (0.72), when data from both cohorts was combined to test the 

scale’s internal reliability.  

Suldo and Shaffer (2007) examined the factor structure of the SEQ-C in a sample of 

non-disabled adolescents (n = 317, 16.13yrs) and found a three factor model was the 

best fit compared to a one factor model. A three factor model considered each 

subscale separately as opposed to the amalgamation of all three subscales in one 

global analysis. The three factor model fit meant that each subscale could be used 

autonomously and remain a reliable measure of self-efficacy in non-disabled 

adolescents. As with the Lackaye et al. (2006) study the internal reliability of the three 

subscales were acceptable (academic self-efficacy 0.86, emotional self-efficacy 0.80 

and social self-efficacy 0.74). In their conclusions Suldo and Shaffer (2007), supported 

the use of the SEQ-C in non-disabled adolescents and recommended that the external 

validity of the questionnaire could be enhanced by conducting psychometric analysis 

of the SEQ-C in different populations of participants.   

The SEQ-C questionnaire relates to participants building relationships and maintaining 

friendships with their peers. Taking part in physical activity has been cited as a 

facilitator to building relationships (Peterson et al. 2013) and one of the DofE awards’ 

key objectives is to include people who are disengaged from society to forge and build 

relationships (Campbell et al. 2009). The difficulties faced by people with ID in 

engaging with society have been acknowledged (McConkey et al. 2013).   
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7.3.2 Self-determination instrument 

The Arc’s Self-Determination Scale (ASDS, Wehmeyer and Kelchner 1995) has been 

used in previous studies with adolescents with ID (Wehmeyer and Schwartz 1997; 

Shogren et al. 2007; Shogren et al. 2012, Seo et al. 2015) and was employed in the 

current thesis (Appendix 14).  

The ASDS was developed to measure domain scores for autonomy, self-regulation, 

empowerment and self-realisation components of self-determination theory (Deci and 

Ryan 1986). The design of the instrument was in response to what Wehmeyer and 

Schwarz (1997) described as the necessity to evaluate the beliefs and self-

determination of adolescents with ID and to assess progress of self-determination 

over time in longitudinal studies.  

Recently Seo et al. (2015) reported a CFA of ‘good fit’ (CFI = .996) in students (n= 724, 

mean age 16.12yrs) with emotional/behavioural difficulties (n=120) and/or ID (n=604) 

thereby establishing this instrument as a reliable measure of self-determination in 

adolescents with ID. In an earlier study Shogren et al. (2012) reported a Cronbach’s 

alpha score of 0.89. To date the ASDS (Wehmeyer and Kelchner 1995) has not been 

employed to measure self-determination levels in participants without ID.   

7.3.3 Self-esteem instrument 

The Rosenberg scale (Rosenberg, 1965) measures global self-esteem within a ten item 

questionnaire and has been used by researchers in a number of non-disabled 

population studies (Davis et al. 2009, Marsh et al. 2010) and has been subject to 

internal reliability and factor analysis (Shevlin et al. 1995, Ang et al. 2006, Marsh et al. 

2010, Supple et al. 2013, McKay et al. 2014). The results of these factor analyses have 
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ranged from poor (Marsh et al. 2010) to acceptable reliability (Shevlin et al. 1995, 

Marsh, 2010, McKay et al. 2014) reliability. Marsh et al. (2010) and McKay et al. (2014) 

employed a range of factor models to establish the ‘best fit’ between the data and the 

model. In the Rosenberg’s original design the scale represented a one factor model 

where all observed items loaded onto the latent variable (self-esteem, Figure 7.1). 

Figure 7.1 One factor model of Rosenberg Self-esteem scale 

 

 

 

 

 

Marsh et al. (2010) and McKay et al. (2014) both tested the one factor model in non-

ID adolescent populations and found the model to be an unacceptable fit (CFI ≤ .95, 

Schreiber et al. 2006) (CFI = .848, Marsh et al. (2010) and CFI = .894, McKay et al. 

(2014)).  Marsh et al. (2010) argued that a one factor model has inherent difficulties in 

predicting self-esteem as it does not account for the underlying issue of negatively 

and positively worded questions and their intrinsic effect on the participants’ attitude 

to their self-esteem. In other words, the way a question is phrased can affect ratings 

of self-esteem and hence create a ‘method effect’ (McKay et al. 2014).  

Both Marsh et al. (2010) and McKay et al. (2014) investigated a range of models that 

addressed the issue of positive and negative items concluding that the model that 

best fit the Rosenberg scale was a ‘bifactor model’ (see Figure 7.2).  
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Figure 7.2 Bifactor model to test CFA of Rosenberg scale  

 

  

 

 

 

 

 

 

Essentially, according to McKay et al. (2014, p656), a bifactor model considers both a 

general factor (self-esteem) and a second factor (positive and negative worded items) 

that is not correlated with the general factor). Using a bifactor model Marsh et al. 

(2010) reported a CFI of .986 (n=500) and McKay et al. (2014) reported a CFI of .971 

(n=3862). Therefore the bifactor model was shown to be the best explanation of the 

Rosenberg scale and this method was adopted in this thesis.   

In regard to samples of people with ID the original Rosenberg scale has been adapted 

for use through the use of visual cues for each item by Paterson et al. (2011) 

(Appendix 15). Paterson and colleagues’ was the first study to test the CFA of the 

Rosenberg scale in adult participants with ID (n= 43, mean age 40yrs).  They reported 

a Cronbach alpha score of 0.66 indicating moderate internal reliability. The 
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psychometric properties for the Rosenberg scale have not been tested previously in a 

sample of participants with ID. 

7.3.4 Summary of instruments used in this thesis 

Two of the three instruments used in this study have been the subject of previous CFA 

(Self-determination ASDS scale and the self-esteem Rosenberg scale). The SEQ-C has 

not been the subject of CFA but had been investigated through an exploratory factor 

analysis (Muris 2001, Suldo and Shaffer 2007). All scales involved in this study have 

been used by participants with ID and Table 7.1 summarises their use in previous 

research and indicates whether they have been used with participants without ID also. 

Where previous CFA scores have been reported, the ASDS has demonstrated a good 

fit in research conducted with adolescents with ID and the Rosenberg scale has 

demonstrated good fit in research conducted with adolescents without ID.   
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Table 7.1: Summary of previous CFA of instruments used to measure psychological 

outcomes in adolescents with and without ID 

Instrument Instrument 

design 

Previous use in 

studies involving 

adolescent 

participants with 

ID 

CFI Previous use in 

studies involving 

adolescent 

participants 

without ID 

CFI 

Self-efficacy 

SEQ-C (Muris 

2001) 

3 subscales 

of 5 item 

Likert scales 

Lackaye et al. 

(2006) 

N/A Muris (2001) 

Suldo and Shaffer 

(2007). 

Exploratory factor 

analysis was 

completed but not 

CFA. 

N/A 

N/A 

Self-

determination 

ASDS (Wehmeyer 

and Kelchner, 

1995) 

6 subscales 

of Likert 

scale with 4-

6 items in 

each scale 

Seo et al. (2015) .996 None to date N/A 

Self-esteem 

Rosenberg (1965) 

10 item 

Likert scale 

Paterson et al. 

(2011) 

N/A Marsh et al. (2010) 

McKay et al. 

(2014) 

.967* 

.986** 

*Marsh et al. (2010) adopted a number of models to find the model of best fit. A CFI 
of .967 was derived from a bifactor model (see section 7.4). **McKay et al. (2014) 
also adopted a number of models to find the model of best fit. .986 was the CFI from 
a bifactor model. 

 

Aim of Stage 2 

The aim of Stage 2 was to test the factor structure and reliability of the SEQ-C, ASDS 

and the adapted Rosenberg Scale in samples of adolescents with and without ID.   
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7.4 Methods 

Design 

Stage 2 was a cross-sectional study using data collected at baseline in Stage 3. For the 

purpose of Stage 2 all data provided by participants with ID was amalgamated in order 

to compare with the data provided by the participants without ID.  A sample of 74 

adolescents with ID was therefore compared with a sample of 54 adolescents without 

ID. 

7.4.1 Recruitment of participants 

Detailed descriptions of the methods used to recruit participants to the study were 

provided in Chapter 5.3. Seventy-four adolescents with ID (Mean age =16.33yrs, SD 

1.12yrs) and 54 adolescents without ID (Mean age =15.98yrs, SD = 0.79yrs) completed 

the three questionnaires at baseline. The ID participants were from special education 

schools in two urban areas of Northern Ireland. The non-ID participants were from 

comprehensive schools from an urban area of the same province. Consent and assent 

were provided by parents and participants respectively.  

7.4.2 Instruments 

The instruments that were tested for their psychometric properties were described in 

depth previously.    

SEQ-C: Of the three subscales that measured self-efficacy in the SEQ-C only the social 

self-efficacy sub scale was completed. The SEQ-C measured social self-efficacy through 

an individual’s perceived capability of building relationships and assertiveness on a 5-
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item scale. The participant rated how true each item was on a 5 point Likert scale 

ranging from ‘Not at all’ to ‘Very well’.   

ASDS: The ASDS (Wehmeyer and Kelchner 1995) measured the participant’s perceived 

self-determination level using a 32-item scale. These 32 items were subdivided into 6 

self-determination domains: 1) Looking after my own things; 2) Being part of where I 

live; 3) Doing things I like in my spare time; 4) Taking part in my local community; 5) 

Doing things I like in the evenings; 6) Expressing myself. The participant rated how 

true each item was on a 4 point Likert scale ranging from ‘No, Not even if I have the 

chance’ to ‘All of the time, if I have the chance’. The responses were allocated scores 

from 1-4 with the higher score representing a higher level of self-determination. 

Rosenberg Scale: The modified Rosenberg scale (Paterson et al. 2011) measured self-

esteem using ten-items, five positive self-esteem items and five negative items. The 

participant rated how true each item was on a 4 point Likert scale ranging from 

‘Definitely Yes’ to ‘No, never’. The responses were allocated scores from 1-4 with the 

higher score representing a higher level of self-esteem. 

7.4.3 Procedure 

The researcher visited each of the participating schools to administer the 

questionnaires which were combined into an A5 size booklet. Where required, 

participants with ID were supported by the researcher and a classroom assistant or 

teacher, who acted as chaperone to assist the participant with any difficulty in 

understanding the questions within each questionnaire. As the instruments had been 

used in ID cohorts previously and had been designed for use for participants with 

mild/moderate ID, only 5 participants required assistance with the questionnaire. The 
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assistance delivered was either reading the questions and/or clarifying meaning of 

words or phrases. To complete the three questionnaires the participants with ID 

required approximately 15 - 20 minutes each.  

Participants without ID required approximately 5 – 10 minutes completing the 

questionnaires. In contrast to the participants with ID, these participants answered 

their questionnaires autonomously with the researcher in attendance to answer any 

related questions.  

7.5 Statistical analysis 

All data was inputted to SPSS (version 22). Any negative worded questions were 

reversed prior to data input.  A series of Shapiro-Wilk tests, calculated for skewness 

and kurtosis, demonstrated that the data was normally distributed (Field 2013), see 

Table 7.2.  

 

 

 

 

 

 

 



146 
 

 

Table 7.2 Descriptive statistics for psychometric subscales. 

Subscale Mean SD SE Skewness Kurtosis Shapiro-
Wilk test p-
value 

Self-efficacy  ID     
                         
                        Non-
ID                            

16.52 
 
18.28 

4.19 
 
2.78 

0.49 
 
0.38 

0.19 
 
0.10 

-0.60 
 
0.62 

0.13 
 
0.23 

Self-det. 1     ID 
                         
                        Non-
ID 

16.84 
 
17.11 

3.58 
 
2.23 

0.42 
 
0.31 

-0.25 
 
0.01 

-0.87 
 
-0.73 

0.12 
 
0.13 

Self-det. 2     ID 
                         
                        Non-
ID 

10.83 
 
11.19 

2.36 
 
1.58 

0.28 
 
0.21 

0.03 
 
-0.11 

-0.52 
 
0.21 

0.10 
 
0.13 

Self-det. 3     ID 
                         
                        Non-
ID 

18.53 
 
20.10 

2.93 
 
2.94 

0.34 
 
0.40 

-0.15 
 
-0.62 

-0.35 
 
-0.43 

0.08 
 
0.01* 

Self-det. 4     ID 
                         
                        Non-
ID 

12.52 
 
13.28 

2.94 
 
3.29 

0.34 
 
0.45 

0.04 
 
0.08 

-0.31 
 
-0.56 

0.48 
 
0.64 

Self-det. 5     ID 
 
                        Non-
ID 

13.39 
 
14.05 

3.89 
 
4.42 

0.46 
 
0.61 

0.26 
 
0.17 

-0.44 
 
-0.62 

0.17 
 
0.34 

Self-det. 6     ID 
 
                        Non-
ID 

16.25 
 
17.38 

3.37 
 
2.21 

0.40 
 
0.30 

-0.77 
 
-0.85 

-0.39 
 
-0.08 

0.01* 
 
0.01* 

Self-esteem   ID 
                         
                        Non-
ID 

28.29 
 
30.42 

4.29 
 
3.74 

0.51 
 
0.51 

0.31 
 
-0.09 

0.15 
 
1.22 

0.20 
 
0.13 

*denotes significant Shapiro-Wilk score meaning the data in those subscales was not normally 
distributed.  

 

Confirmatory factor analysis was tested using the maximum likelihood method 

through AMOS (AMOS graphics version 22). Specific details are presented below. As a 

Shapiro-Wilk test found non-normally distributed data in two Self-determination 
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subscales (subscales 3 and 6), a bootstrapping calculation was conducted for the CFA 

of these two subscales. 

In two items of analysis (ASDS subscale 1 item 1: “I keep myself neat and tidy” and 

ASDS subscale 3, item 3: “I am involved in clubs and groups”) data was positively 

skewed in both ID and Non-ID samples meaning the data pertaining to these items 

was not normally distributed in both groups. This would normally mean that these 

items be excluded from the study (Brown 2015). However, the items remained in the 

study for two reasons. Firstly, it was decided that these questions asked particularly 

pertinent questions relating to the autonomy of individuals. Secondly, the removal of 

these items did not improve the model fit of each subscale.  

The test-retest reliability of the three instruments to examine the reliability of the 

measures were conducted using Intraclass correlation coefficient analysis (ICC, Field 

2013) to ensure that the instruments were a consistent in measuring psychological 

outcomes across time points. 

7.5.1 Confirmatory factor analysis 

All three instruments were tested with a single group CFA method where each 

cohort’s (ID and non-ID) data was analysed separately (Seo et al. 2015). The 

amalgamation of data was avoided in order to confirm the factor structure of each 

instrument in each participant group. This process was necessary as all but one 

questionnaire (SEQ-C) had not been tested in non-ID cohorts previously (see Table 

7.1).  
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The SEQ-C (Muris 2001) and ASDS (Wehmeyer and Schwarz 1997) instruments were 

each tested using a one factor model meaning each item was directly loaded onto the 

latent variable. Figure 7.3 illustrates this method for the self-efficacy CFA. 

 

 

Figure 7.3:  Self-efficacy CFA model 

 

 

 

 

 

 

 Latent Variable 

    Observed variable (questionnaire items) 

       Error 

                                               Factor Path 

Regarding the ASDS instrument (Wehmeyer and Kelchner 1995)  each sub-scale was 

analysed separately as opposed to an amalgamation of all sub-scales. The purpose of 

this method was to address the issue of sample size within each cohort. There is an 

ongoing debate regarding the appropriate size of samples to be able to reliably 
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conduct CFA (Schreiber et al. 2006, Marsh et al. 2010). Marsh et al. (2010) argued that 

at least 200 participants are desirable for an instrument to be reliably tested. 

However, Schreiber et al. (2006, p326) advocated that 10 participants per item within 

a scale is the ‘general consensus’. By testing each subscale of the ASDS this study 

meets the 10 participants per item criteria.  

The adapted Rosenberg scale (Paterson 2011) was tested using the bifactor model 

(Figure 7.2) as advocated by Marsh et al. (2010) and McKay et al. (2014), in addition to 

a one factor model as above to ascertain the best explanation of fit. 

The overall goodness of fit for each model was assessed using fit indices 

recommended by Schreiber et al. (2006) and Suldo and Schaffer (2007). Chi square (χ2) 

was calculated and a good fit is indicative of a non-significant score (p>0.05) as a 

significant score would indicate a significant difference between the data and the 

model. Root Mean Square Error of Approximation (RMSEA) values range from 0 to 1 

and Hu and Bentler (1999) advocated a test score of below 0.08 as being of a good fit. 

Finally, Hooper (2008) cited Comparative Fit Index (CFI) and Goodness of Fit Index 

(GFI) as important indicators of good fit. Test scores above 0.95 were deemed to be 

acceptable fit of these indices in this study (Schreiber et al. 2006, Hooper 2008). A 

Tucker Lewis Index (TLI) ‘close to 1’ either above or below was also an acceptable 

index score (Hooper 2008).   

With regard to factor loadings which refers to how well each factor (question) loads 

onto the latent variable (psychological outcome), Suldo and Shaffer (2007) stated that 

a factor loading of >.30 is ‘adequate’ and was the threshold adopted in this study. 

 7.6 Results 
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 7.6.1 CFA results from respondents with ID 

According to the thresholds quoted by Hu and Bentler (1999), Schreiber et al. (2006), 

Suldo and Schaffer (2007) and Hooper (2008), the results illustrated in Table 7.2 

demonstrate good fit for all scales in the ID cohort except self-esteem. Table 7.2 

reports the bifactor model for the CFA of the self-esteem instrument which, 

consistent with Marsh et al. (2010) and McKay et al. (2014), was a better explanation 

of fit than the one factor model (χ2  diff = 98.675, df = 35, p≤ 0.01, CFI = 0.644), 

although neither model met accepted criteria.   

7.6.2 CFA results from respondents without ID  

Regarding the non-ID cohort, the one factor model demonstrated a good fit to the 

self-efficacy instrument. Self-determination sub-scales 1 (Looking after my own 

things), 2 (How we are part of where we live), 3 (Doing things I like in my spare time) 

and 5 (Doing things that I like in the evenings) also met the accepted criteria. Sub-

scales 4 (Taking part in things I like in my own community) and 6 (Expressing myself) 

did not meet the criteria, although self-determination 4 resulted in ‘borderline’ results 

that have been accepted in previous studies (Hooper 2008). Using a bifactor model, 

the self-esteem instrument, consistent with Marsh et al. (2010) and McKay et al. 

(2014), was an acceptable fit unlike the one factor model (χ2  diff = 82.154, df = 35, p≤ 

0.01, CFI = 0.705). 

The fit indices for each model are reported in Table 7.3. Standardised factor loadings 

are presented in Table 7.4.  
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Table 7.3 Fit indices of one factor models of the psychometric scales 

SCALE Fit-indices ID Non-ID 

Self-efficacy (SEQ-C) χ2  

df(p) 
RMSEA 
CFI 
TLI 
GFI 

3.323 
5 (.650)* 
0.000* 
1.000* 
1.057* 
0.98* 

2.774 
5 (.735)* 
0.000* 
1.000* 
1.135 
0.978* 

Self-determination 1 
(ASDS) 
Looking after my own 
things 

χ2  

df(p) 
RMSEA 
CFI 
TLI 
GFI 

13.227 
9 (.153)* 
0.820 
0.938* 
0.897 
0.944* 

5.814 
9 (0.958)* 
0.000* 
1.000* 
1.704 
0.962* 

Self-determination 2 
Being part of where 
we live 

χ2  

df(p) 
RMSEA 
CFI 
TLI 
GFI 

0.731 
2 (0.694)* 
0.000* 
1.000* 
1.998 
0.995* 

0.519 
2 (0.772)* 
0.000* 
0.999* 
-1.017* 
0.995* 

Self-determination 3 
Doing things I like in 
my spare time 

χ2  

df(p) 
RMSEA 
CFI 
TLI 
GFI 

8.708 
9 (0.465)* 
0.000* 
1.000* 
1.015* 
0.961* 

8.287 
9 (0.505)* 
0.000* 
1.000* 
1.012* 
0.942 

Self-determination 4 
Taking part in things I 
like in my local 
community 

χ2  

df(p) 
RMSEA 
CFI 
TLI 
GFI 

3.375 
5 (0.642)* 
0.000* 
1.000* 
1.122* 
0.982* 

9.521 
5 (0.090)* 
0.133 
0.928 
0.856 
0.925 

Self-determination 5 
Doing things that I like 
in the evenings 

χ2  

df(p) 
RMSEA 
CFI 
TLI 
GFI 

6.351 
9 (.704)* 
0.000* 
1.000* 
1.085* 
0.971* 

12.927 
9 (.166)* 
0.930 
0.954* 
0.923 
0.925 

Self-determination 6 
Expressing myself 

χ2  

df(p) 
RMSEA 
CFI 
TLI 

1.321 
5 (.933)* 
0.000* 
1.000* 
1.127 

16.562 
5 (.005) 
0.213 
0.687 
0.375 
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GFI 0.992* 0.880 

Self-esteem 
(Adapted Rosenberg 
scale) 
(Bifactor model) 

χ2  

df(p) 
RMSEA 
CFI 
TLI 
GFI 

49.931 
25 (0.02) 
0.119 
0.861 
0.749 
0.885 

32.761 
25 (.137)* 
0.078 
0.951* 
0.913 
0.889 

*Indicates acceptable model fit (Hu and Bentler 1999, Schreiber et al. 2006, Suldo and 
Shaffer 2007, Hooper 2008)  

 

7.6.3 Factor loadings of instruments 

The standardised factor loadings for each model are presented in Table 7.4. There 

were a number of items across the three instruments that fell below the acceptable 

0.3 threshold (Suldo and Shaffer 2007).  In three items within the self-determination 

scales (item 6 in subscale 1, item 3 in subscale 3 and item 4 in subscale 6) data from 

both cohorts failed to meet this threshold.  Most items loaded adequately onto their 

intended factor. This meant these items effectively predicted the latent variable to 

which they related.  
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Table 7.4 Standardised factor loadings for self-efficacy, self-determination and self-esteem scale models (ID and Non-ID) 

Scale/Item                                                                                                                           ID / NonID Scale/Item                                                                                                                          ID / NonID 

Self-efficacy 
How well can you become friends with other children?   0.89* / 0.62* 
How well can you have chat with an unfamiliar person?   0.59* / 0.76* 
How well can you tell a funny event to a group of children?   0.48* / 0.70* 
How well do you succeed in staying friends with other children?  0.61* / 0.25 
How well do you succeed in preventing arguments with other children? 0.23 / 0.33* 
 
Self-determination 1 
I make my own meals or snacks     0.64* / 0.69 
I look after my own clothes e.g. Washing/ironing etc.   0.42* / 0.35 
I do housework       0.92* / 0.63 
I keep my own things tidy      0.33* /  0.13 
If I cut myself I know how to clean and put a plaster on it….   0.53* / 0.22 
I keep myself neat and tidy e.g. Keep my clothes clean and tidy  0.18  / 0.10 
 
Self-determination 2 
I make friends with people my own age     0.45 / 0.04 
I use the post office      0.40 / 0.40 
I keep appointments E.g. visits to doctor or dentist   0.52 / 0.34 
I talk to people who serve me at shops/restaurants e.g. asking for help 0.14 / 0.43 
 
Self-determination 3 
When I have time to myself I do things I like e.g. listening to music  0.18 / 0.40 * 
I plan things at the weekend that I like to do    0.64 / 0.76* 
I am involved in clubs and groups                     -0.13/ 0.14 
My friends and I choose what we want to do    0.72 / 0.78* 
I write letters, notes or talk on the phone to friends and family  0.60 / 0.76* 
I listen to music that I like      0.18 / 0.84* 
 

Self-determination 4 
I help out in the things that I like (e.g. planning parties)   0.31 / 0.65* 
I go to restaurants that I like      0.62* /  0.56* 
I go to movies, concerts and dances     0.65 */ 0.73* 
I go shopping or spend time at shopping centres    0.59 / 0.61* 
I take part in clubs or groups      0.08 / 0.70* 
 
Self-determination 5 
I do things in my spare time that are like things I do in my job  0.51   / 0.66*   
I do extra work that will improve my job opportunities   0.43   / 0.73* 
I think about the type of job I would like to do and make plans  0.69* / 0.77* 
I work or have worked to earn money     0.20   / 0.27 
I am in or have been in job training     0.57   / 0.41 
I have looked into the jobs that I would like to do    0.69*/ 0.83* 
 
Self-determination 6 
I pick what I want to wear every day     0.78* / 0.22 
I wear my hair the way I like it     0.38 */ 0.28 
I pick presents to give to my family and friends    0.66* / 0.59 
I decorate my own room      0.55* / 0.96 
I spend my money on the things I like     0.59* / 0.30 
 
Self-esteem 
On the whole I am happy with myself     0.73* / 0.42* 
At times I think I am no good at all     0.31* / 0.63* 
I feel there is a number of good things about me    0.57* / 0.27 
I am able to do things as well as most other people   0.50* / 0.45* 
I feel I do not have much to be happy about    0.04 / 0.92* 
I certainly feel useless at times     0.48* / 0.74* 
I feel that I’m as good as the next person    0.62* / 0.32 
I wish I could like myself more     -0.08 / 0.52* 
All in all, I am inclined to think that I am no good    0.55* / 0.73* 
I like myself       0.77* / 0.43* 

*Indicates significant factor loadings (P=≤ 0.05) 
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 7.6.4 Test-Retest reliability 

Seven days following data collection a test-retest analysis was conducted by the 

researcher who visited 15 participants with and without ID in their schools to 

complete the questionnaires a second time. Intraclass correlation coefficient (ICC) 

analyses were performed and found acceptable (ICC > 0.7) to excellent (ICC > 0.9, Field 

2013), positive correlations in all instrument scales (p≤0.05). The results confirmed 

that the instruments used to measure the psychological outcomes had test re-test 

reliability over time (Table 7.5). 

Table 7.5: Test-retest reliability of psychometric scales in participants with and 
without ID.  

Instrument ICC Significance level (p) 

Self-efficacy 
SEQ-C (Muris 2001) 

Non-ID  (n=15)     .988 
ID (n=15)               .702 

<0.01 
  0.02 

Self det. 1 
ASDS (Wehmeyer & 
Kelchner 1995) 

Non-ID                  .923 
ID                           .772 

  <0.01 
  0.02 

Self det. 2 Non-ID                  .772 
ID                           .809  

  0.02 
  0.02 

Self det. 3 Non-ID                 .927 
ID                          .924 

  <0.01 
  <0.01 

Self det. 4 Non-ID                 .831 
ID                          .897 

  0.01 
<0.01 

Self det. 5 Non-ID                 .810 
ID                          .818 

  0.01 
  0.01 

Self det. 6 Non-ID                 .758 
ID                          .939 

  0.01 
  <0.01 

Self-esteem 
(Paterson 2011) 

Non-ID                 .776 
ID.                         .717 

  0.01 
  0.02 

 



155 
 

 

7.7 Discussion 

The aim of Stage 2 was to assess the psychometrics of the SEQ-C, ASDS and the 

Rosenberg scale on a sample of adolescents with and without ID. A one factor model 

was used to test each instrument in each sample. A further bifactor model was used 

for the CFA of the adapted Rosenberg scale (Peterson 2011) based on the 

recommendations of Marsh et al. (2010) and McKay et al. (2014). For the first time 

using a sample of adolescents with and without ID a range of fit indices were used to 

test the fit between the data and the model.  

 7.7.1 Suitability of instruments for participants with ID 

Factor analysis of the self-efficacy scale (SEQ-C (Muris 2001) was conducted and the 

results from the one factor CFA model demonstrated a good fit between the data and 

the model with all fit indices meeting acceptable levels (Hu and Bentler 1999, 

Schreiber et al. 2006, Suldo and Shaffer 2007, Hooper 2008). Therefore, CFA validated 

the factor structure of SEQ-C in adolescents with ID.  

Factor analysis was completed on each of the six sub-scales of the self-determination 

scales (ASDS, Wehmeyer and Kelchner 1995) to ensure the number of participants per 

item ratio was acceptable to perform CFA (Suldo and Shaffer 2007).  The factor 

structure of the ASDS has been recently reported by Seo et al. (2015) and was 

described by the authors as a good fit using a similar one-factor model to this study. 

However, due to the large sample size (n = 724), Seo et al. (2015) were able to 

amalgamate the sub-scales to measure the ASDS sub-scales simultaneously. Despite 

using a different method to the above factor analysis, results from this study also 

found the one factor model to be a good fit with the data across all subscales thus 
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confirming the reliability and validity of the use of the ASDS in adolescents with ID in 

Northern Ireland.  

Unlike the self-efficacy and self-determination instruments, factor analysis of the 

adapted Rosenberg scale (Paterson et al. 2011) did not demonstrate a good fit of data 

to the model. This study adopted the one factor method as it was originally intended 

(Rosenberg et al. 1965, Marsh et al. 2010) and the bifactor method as recommended 

by Marsh et al. (2010) and McKay et al. (2014). McKay et al. (2014) had conducted CFA 

on a sample of adolescents without ID (n=3862) and found the bifactor model to be 

the best explanation of the instrument. In this study the bifactor model was also a 

‘better’ fit than the one factor model but did not meet the acceptable indices 

threshold (Hu and Bentler 1999, Schreiber et al. 2006, Suldo and Shaffer 2007, Hooper 

2008). Observation of the factor loadings of the instrument (Table 7.3) show two 

items (5 – ‘I feel I do not have much to be happy about’ and 8 ‘I wish I could like 

myself more’) as loading particularly poorly onto the latent variable (0.04 and -0.08 

respectively). These items are both negatively worded and therefore might have 

presented participants with a mild/moderate ID some difficulty in understanding. 

However, when these ‘problem items’ were removed the models had still not 

improved indicating that the bifactor model with all ten items was the best 

explanation of the data. Therefore, these two items remained for the duration of the 

programme of research.  

This result therefore adds to the ongoing debate (Shevlin et al. 1995, Ang et al. 2006, 

Davis et al. 2009, Marsh et al. 2010, Supple et al. 2013, McKay et al. 2014) as to the 

suitability of the Rosenberg scale to measure self-esteem across different populations. 

However, due to the lack of an alternative instrument to measure the self-esteem of 
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people with ID, and in the interest of consistency across the ID and non-ID in the 

study, this instrument was used to measure self-esteem throughout although an 

element of caution in using the instrument was still used. 

 7.7.2 Suitability of instruments for participants without ID 

Muris (2001) and Suldo and Shaffer (2007) have both reported exploratory factor 

analysis on the self-efficacy instrument (SEQ-C) but Stage 2 was the first to conduct 

CFA. Both Muris (2001) and Suldo and Shaffer (2007) had reported good factor 

structure in similar cohorts, and the factor analysis in this study confirmed the good fit 

of a one factor model. This study, therefore, validated the factor structure of SEQ-C in 

adolescents without ID. As both ID and non-ID cohorts provided data of good fit it was 

deemed that the SEQ-C was a reliable instrument to measure social self-efficacy in this 

study (Schreiber et al. 2006). 

Despite the successful CFA in the sample of participants with ID in this study and the 

larger Seo et al. (2015) study, the self-determination instrument (ASDS, Wehmeyer 

and Schwarz 1997) demonstrated inconsistent CFA findings in this sample of 

adolescents without ID. Subscales 1, 2, 3 and 5 all met the fit indices criteria but 

subscale 4 fell marginally short (CFI = .928, GFI = .925) and subscale 6 fell well below 

the accepted threshold (CFI = 0.687, GFI = 0.880).  Examination of the factor loadings 

of each item of subscale 6 (Table 7.3), showed that 3 out of 5 items (items 1 – ‘I pick 

what I want to wear every day’: 2 – ‘I wear my hair the way I like it’ and 6 - ‘I spend 

money on the things I like’) are equal to or below the 0.30 threshold for this study. A 

specification search using AMOS to ascertain if the removal of any of these items 

would provide a better explanation of data was unsuccessful as there were only 5 

items in the original subscale. Therefore this subscale remained in the study in its 
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original format, albeit, with the acknowledgment of the limitations that the 

problematic CFA result might have on Stage 3. 

Finally, for the adapted self-esteem scale (Paterson 2011), the bifactor CFA model as 

recommended by Marsh et al. (2010) and McKay et al. (2014) provided a good 

explanation of the data. This study, therefore, validated the factor structure of the 

adapted Rosenberg scale (Paterson et al. 2011) in adolescents without ID in Northern 

Ireland. These findings add support to the bifactor model for the Rosenberg scale in 

non-ID populations. 

 7.8 Conclusion  

The novelty of the current study is the testing of the psychometric properties of the 

SEQ-C, ASDS and the Rosenberg scale in a sample of adolescents with and without ID 

within the same study. The SEQ-C (Muris 2001) instrument was found to be reliable in 

both ID and non-ID samples providing a high degree of confidence in the scales use in 

subsequent intervention studies (Stage 3). However, the ASDS instrument (Wehmeyer 

and Kelchner 1995), although it met all the thresholds from data derived from 

participants with ID for which it was originally designed, subscale four, demonstrated 

a borderline fit between data and model and subscale six performed poorly under 

factor analysis in the non-ID cohort. It was recommended therefore that Stage 3 used 

all six subscales but with a level of caution relating to the comparison of participants 

with regard to subscales four and six. A similar level of caution was recommended for 

the Rosenberg scale in the ID cohort due to the poor CFA results derived from the 

data in this study. 
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Chapter 8 

  The effect of the DofE programme on physical activity, physical fitness and  

psychological outcomes  in adolescents with and without ID 
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8.1 Introduction  

The aim of this thesis was to determine the effect of the DofE programme (DofE) on 

physical activity levels, physical fitness, self-efficacy, self-determination and self-

esteem in adolescents with ID in comparison to those without ID. This chapter 

presents the background of Stage 3 and the hypotheses that were devised. Then, a 

description of the robust methods involved to investigate the DofE are provided 

followed by the results of the study. The results are presented in two sections; firstly 

the results from baseline analysis to ascertain if there were between-group 

differences prior to the intervention, and then the results of the longitudinal 

investigation of the DofE programme. Finally, a short discussion will summarise the 

findings of Stage 3. 

 

8.1.1 Background  

The Toronto Charter for Physical Activity (TCPA 2010) was the result of a two-year 

global consultation involving academic and health care experts. This consultation was 

in response to the increasing trend in sedentary lifestyles and a consensus was 

reached that a guide of best practice was required to promote health enhancing 

physical activity policies and initiatives. The TCPA (2010) includes recommendations to 

organisations and individuals on how to achieve shared goals in promoting physical 

activity for health. This current study applied the charter’s recommendations in two 

ways. Firstly, the TCPA recommended evidence-based strategies for specific 

population sub groups, particularly those facing the greatest barriers. This thesis has 

established that adolescents with ID are particularly vulnerable and face an array of 

barriers to physical activity such as social deprivation (McConkey et al. 2012), physical 
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education delivery (Coates and Vickerman 2010, Fitzpatrick et al. In press) and the lack 

of physical health interventions (Stanish and Temple 2012). Secondly, the TCPA 

recommended programmes have a range of activities that maximise participation 

regardless of the level of skill and focus on the enjoyment in taking part. The DofE was 

identified as a programme of activities aimed at facilitating a range of outcomes 

including physical activity levels and therefore meets the recommendations of the 

TCPA (2010). 

Maximising the involvement of adolescents with ID in physical activity interventions 

was one of the objectives of a study conducted by Stanish and Temple (2012). The 

authors adopted a peer support program, ‘Team up for Fitness’, to encourage 

adolescents with ID to take part in a 12-week physical fitness program in the local 

community gym. The intervention involved twice weekly visits to the gym. Twenty 

adolescents with ID (mean age = 18.11yrs) were paired with a Non-ID peer group who 

supported and encouraged them to participate in the physical activity program with 

the purpose to improve physical fitness.  Post-intervention results (12 weeks) 

demonstrated a significant improvement in some elements of physical fitness (grip 

strength, flexibility and cardiovascular endurance). Aside from the effect of the 

intervention itself, Stanish and Temple (2012) reflected that the positive changes were 

also facilitated by the Non-ID peer’s role of encouraging the participants to 

participate. This was represented by the high level of compliance throughout the 

duration of the programme (88.6%). However a limitation of the Stanish and Temple 

(2012) study was that it did not follow-up participants at a later date to determine 

whether the positive changes in physical fitness were maintained beyond 12 weeks. A 

further critique was that, unlike the DofE programme, the ‘Team up for Fitness’ 
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exclusively relied on a regular visit to the gym as opposed to a ‘range of activities’ that 

was recommended by the TCPA (2010). Adopting a range of activities encourages 

participation through diversity and therefore retains motivation and interest in 

physical activity (TCPA, 2010).  

A further limitation of the Stanish and Temple (2012) study, and one that is addressed 

in the design of Stage 3, was the absence of exploring any psychological outcomes 

that the ‘Team up For Fitness’ programme might have stimulated. The TCPA 

recognised the positive effects that physical activity can have on the psychological 

wellbeing of individuals and should be a matter of consideration in physical activity 

initiatives going forward (TCPA 2010). 

The potential effect on psychological wellbeing that physical activity interventions has 

on adolescents with ID was recognised in a study from Oriel et al. (2008). Within their 

study the authors measured the self-concept levels of a group of children and 

adolescents with ID (n=18, mean age= 11.72yrs) prior to and post an 8-week exercise 

intervention. The intervention consisted of a community based walking and gym 

based exercise program delivered once a week supported by local non-ID school aged 

students. The results from this study showed an improvement in muscular endurance 

but did not demonstrate an improvement in the reported self-concept of those 

individuals or any other fitness element. However, 8-weeks is a short intervention 

period and Oriel et al. (2008) suggested that a longer intervention may be required to 

positively affect self-concept scores.  

To date there have been no other longitudinal designed studies that have measured 

the effects of an intervention on psychological wellbeing in adolescents with ID. 

Similarly, following a systematic review in the Non-ID adolescent population, Biddle 
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and Asare (2011) cited eleven studies demonstrating short-term gains in self-esteem 

levels. They were critical of the paucity of studies in this area given the well-

established psychological effects that have been described for non-disabled adults 

participating in physical activity. Furthermore, they stated that due to the variations in 

measuring well-being in the studies they reviewed they were cautious in their 

conclusions.  Biddle and Asare (2011) recommended further intervention studies to 

investigate the effects that physical activity and exercise have on psychological 

outcomes of interventions for adolescents without ID.  

The DofE programme has reported the potential to affect the levels of physical activity 

and physical fitness and various psychological outcomes (DofE 2014c), yet no scientific 

evidence is available to support this.  Despite the absence of a theoretical framework 

underpinning the DofE programme, a theoretical framework has been applied and the 

psychological elements of the framework (Social Cognitive Theory (Bandura 1986) and 

Self-Determination Theory Deci and Ryan 1985) were identified through interpreting 

the psychological aims and objectives of the DofE programme (see Chapter 4.3.1). The 

incorporation of a theory of behaviour change was recommended by the MRC (2012) 

when designing and/or testing complex interventions. When the MRC (2012) 

recommendations are combined with those of  the TCPA (2010), which identified the 

vital role that multi-activity programmes have on promoting health related physical 

activity levels, there is a strong rationale behind the investigation of the DofE 

programme. 
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8.1.2 Aim  

The aim of this study was to determine the effect of the DofE Programme on the levels of 

physical activity, physical fitness, self-efficacy, self-determination and the self-esteem of 

adolescents with ID in comparison to adolescents without ID.  

8.1.3 Hypotheses  

1) Adolescents without ID will demonstrate higher levels of MVPA, physical fitness, 

self-efficacy, self-determination and self-esteem at baseline (pre DofE measurement) 

compared to participants with ID.  

2) The difference in MVPA will be evident at all time periods of the day (pre, during 

and post school). 

3) The DofE will facilitate an improvement in MVPA, physical fitness, self-efficacy, self-

determination and self-esteem in ID and Non-ID participants at time point 2 and retain 

the improvement at time point 3. 

8.2    Methodology 

Chapter 5.2 includes a description of the methods pertaining to design, 

participants/recruitment, outcome measures, time-points and data analysis. A 

summary of methods are presented here. 

8.2.1 Design 

A quasi-experimental 3 (group) x 3 (time) longitudinal mixed design was employed. 

The three levels of the between group variables were adolescents with ID, Non-ID and 

ID-control. The use of two control groups (Non-ID and ID-control) enhanced the ability 
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to conclude cause and effect of the DofE and was a recommendation by the MRC 

(2012).  The three levels of the within group variable were the three data collection 

time points. Having the follow-up retention test six months later allowed for 

longitudinal effects of the DofE to be assessed. 

8.3 Recruitment of participants and sampling  

Group 1 (ID-DofE): Consisted of 47 participants with mild to moderate ID (mean age 

=16.02, SD = 1.35) who participated in the DofE bronze award between September 

2012 and March 2013. These participants were recruited from four special education 

schools in an urban area of Northern Ireland who were supported to complete the 

DofE programme by the staff of the Belfast Activity Centre (BAC).  

Group 2 (Non-ID): Consisted of 54 participants without ID (Mean age =15.98, SD = 

0.79) who took part in the DofE bronze award between September 2012 and March 

2013. The participants in Group 2 were recruited from four comprehensive schools in 

rural areas of Northern Ireland. 

Group 3 (ID-control):  Consisted of 27 participants with ID (Mean age = 16.51, SD = 

0.70) who did not take part in the DofE programme. The participants within this group 

were recruited from three special education schools in a rural area of Northern 

Ireland.  

Table 8.1 describes the participant numbers and attrition rates from baseline (T1), 

Post DofE (T2) and follow up (T3). 
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Table 8.1 Participant numbers and attrition rate across the timeline of Stage 3  

Time-point and 

Measurement 

Group 1 

(ID-DofE) 

n = and attrition 

from baseline (%) 

Group 2 

(Non-ID) 

n = and attrition 

from baseline 

(%) 

Group 3 

(ID-control) 

n = and attrition 

from baseline (%) 

 

Physical  

Activity* 

Baseline  40 47 17 

Post DofE 37 (-7.5%) 37 (-21.27%) 17 (N/A) 

Follow up 32 (-20%) 35 (-25.53%) 10 (-41.18%) 

 

Physical  

Fitness 

Baseline 47 54 27 

Post DofE 42 (-10.63%) 45 (-16.66%) 23 (-14.81%) 

Follow up 35 (-25.53%) 36 (-33.33%) 19 (-26.62%) 

 

Psych. 

Variables 

Baseline 47 54 27 

Post DofE 42 (-10.64%) 45 (-16.66%) 23 (-14.81%) 

Follow up 36 (-23.40%) 36 (-33.33%) 19 (-26.62%) 

*All participants received an accelerometer to wear at each time point. Physical 
Activity participant number and attrition rate refer to compliance of accelerometer 
wear time protocol 

 

8.4 Procedure 

There were three data collection time points (Figure 8.1). At each time point the 

researcher arranged to visit the special education schools to collect data from the two 

ID groups (groups 1 and 3) over a period of two days. The first day was spent 

completing the three questionnaires with each participant along with a classroom 

assistant to act as chaperone. The second day was spent collecting the physical fitness 

data and distributing the accelerometers. Physical fitness was measured using the 
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protocol described and tested in Stage 1 (Chapter 6). Following the fitness test each 

participant was given an accelerometer to wear for 8 days as per the physical activity 

protocol that was also described in Chapter 6, along with the associated information 

materials. Again, the researcher was accompanied by a classroom assistant. 

In each of the four participating comprehensive schools (Non-ID), the researcher 

collected the data in one day at each time point. The questionnaires were completed 

first. Following a 60 minute break where the participants changed into their gym 

clothing and the researcher set up the fitness test protocol, the fitness test was 

completed. The fitness test took approximately 45 minutes to complete. Finally, the 

accelerometers and associated information materials were distributed. The researcher 

was accompanied at all times by a classroom assistant or teacher. 
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Figure 8.1 Diagram illustrating timeline and participant flow through Stage 3 

 

 

 

 

 

 

 

 

 

 

 

 

8.4.1 Test re-test analysis of physical fitness instrument 

To examine the test retest reliability of the fitness test (Blomqvist et al. 2012, Field 

2013) 15 volunteers with ID and 15 without ID completed the testing seven days 

following the initial baseline testing. The testing took place in the participants’ school. 
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8.5 Outcome measures 

Four outcome measures were included in Stage 3; 1) Level of physical activity, 2) level 

of physical fitness, 3) BMI and 4) Psychological outcomes (self-efficacy, self-esteem 

and self-determination). 

 Physical activity: Levels of physical activity, measured using Actigraph accelerometers 

(Actigraph, GT3X California, AM 7164-2.2 by MTI Health Services, Fort Walton Beach, 

FL, USA), were collected in each of the participating schools at each of the 3 time 

points using the protocol described in Chapter 5.6. Following the testing of the 

protocol in Stage 1 there were no modifications in the protocol for Stage 3. Minimum 

wear time criteria for accelerometers were set at a minimum of 10 hours wear time 

per day for a minimum of 4 days. One of these days must have included a day during 

the weekend (Mattocks et al. 2008).  

Physical fitness: Physical fitness data was collected using the fitness test (circuit 

training) protocol described in Chapter 5.7.  Following the testing of the fitness test 

protocol in Stage 1, one modification was recommended. The modification involved 

the two groups with ID participants (groups 1 and 3) being given an extra 30 minutes 

before the fitness test to practice the sit and reach, sit-up and speed and coordination 

components of the test.   

Body Mass Index: At each time point height and weight were measured by the 

researcher to calculate the young persons’ BMI assisted at all times by the teacher 

and/or classroom assistant. 

Psychological outcomes: The questionnaires that measured self-efficacy, self-

determination and self-esteem were completed by participants at each time point and 
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described in Chapter 7.3. Chapter 7.4.2 describes the procedure of completing the 

questionnaires by both ID and Non-ID participants.  

8.6 The Duke of Edinburgh programme   

The aim and objectives of the DofE programme was described in Chapter 4. Group 1 

(ID) and group 2 (Non-ID) took-part in the DofE programme (Bronze award) from 

September 2012 and completed the programme in March 2013 following an 

expedition. Data was collected pre and post intervention in relation to these dates.  A 

further follow up data collection time point was completed 6 months post DofE 

completion (September/October 2013).  

8.6.1 Delivery of the DofE programme to participants with ID 

In the case of all the adolescents with ID participating in Stage 3 the facilitation and 

delivery of the DofE programme was made by the Belfast Activity Centre (BAC). This 

ensured that in this cohort the delivery of the intervention received by participants 

with ID was consistent.  

Two DofE leaders from the BAC visited schools to conduct the weekly sessions where 

progress was checked and recorded on eDofE. eDofE is an internet based register 

which records the weekly activities of the participants. Whilst in the schools the BAC 

leaders led one session per week that met the weekly requirements for the physical 

activity and expedition practice elements of the programme. The physical activity 

session took the form of, for example, an outdoor orienteering exercise, a gym based 

games session or a forest walk exercise. The role of the BAC leader and the teacher in 

the schools assigned to manage the DofE programme was to support the participants 

to complete the elements of the programme. This level of support was permissible by 
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the DofE programme, and this practice enhanced the opportunity of these 

participants to fully complete the hours required for the programme.  

8.6.2 Delivery of DofE programme to adolescents without ID 

As with an ID cohort, the DofE can be delivered to adolescents without ID in schools, 

youth clubs and activity centres. Within this study participants were recruited from 

schools that provided the DofE programme to their students. In contrast to the 

participants with ID, the non-disabled cohort arranged their programme of events 

autonomously (as opposed to the support given by the BAC in the ID cohort) although 

procedures were in place to maintain the fidelity of the programme (see Chapter 4.4).   

Each school within the Non-ID cohort had a teacher assigned to the delivery of the 

DofE programme. These teachers ensured that the commitment required to complete 

the programme was being achieved by monitoring the eDofE system. The teacher also 

facilitated a weekly meeting, specifically aimed at the expedition element of the DofE 

programme, where participants were taught orienteering skills, camping skills and first 

aid training.    

8.7 Data preparation 

The cleansing of data was manually performed and included searching for outliers. 

Outliers were identified by unusually high or low numbers for each category. For 

example, a number higher than 5 was inappropriate in the questionnaire Likert scale 

item scores. On the occasion of participant ‘drop out’ from the study or from a 

particular time point after baseline, the number ‘999’ was assigned as missing data 

and was not included in data analysis.  
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8.8 Data analysis  

All analyses were conducted using parametric tests as all data was at least interval 

scale, approximated a normal distribution, and there was homogeneity of variance 

between groups. Multivariate statistical analysis were peformed. Between group 

analysis at baseline (T1) was conducted with a multivariate analysis of variance 

(MANOVA) with group (ID-DofE, Non-ID and ID-control) as independent variables. The 

various levels of physical activity, physical fitness test components and self-efficacy, 

self-determination and self-esteem were dependent variables.  

The test-retest of fitness test to examine the reliability of the measures were 

conducted using Intraclass correlation coefficient analysis to ensure that the fitness 

test was a consistent instrument to measure fitness at across time points (Field 2013). 

A series of 3x3 repeated measures mixed design analysis of variance (ANOVA), with 

the testing time point (T1, T2 and T3) and group as independent variables were 

conducted to determine any main (within) group effect, any interaction effect of 

group and time and any between group effect for each of the dependent variables. 

The various levels of physical activity, a sub-analysis of particular periods of the school 

day, physical fitness test components and self-efficacy, self-determination and self-

esteem were dependent variables. Mauchley’s test was performed to observe if the 

data violated assumptions for sphericity (Field 2013). In such a case were sphericity 

was violated Greenhouse-Geiser adjustments were made. 

 An analysis of covariance (ANCOVA) was calculated controlling for significantly 

different between group baseline results with T1 as a covariate. Where this was 



173 
 

 

undertaken the ANCOVA confirmed the significance of between group differences on 

all but one occasion (post school MVPA level at T3).   

A significant interaction effect was further investigated using Bonferroni post-hoc 

comparisons and a one way ANOVA for each dependent variable to establish where 

the significant differences occurred. Significant effects are reported with the F score, p 

value and effect size reported through partial eta squared ( ) (Field, 2013). 

 

8.9 Results 

 8.9.1 Baseline accelerometer measured physical activity  

Table 8.4 describes the baseline physical activity levels of the 3 cohorts. Across the 

three groups the compliance rates to the wear time criteria were: ID-DofE, 85% 

(n=40), Non-ID, 88% (n=48) and ID-control, 74% (n=17). At baseline only 5% of 

adolescents in each of the ID groups participated in the WHO recommended levels of 

60 minutes of MVPA each day. In the Non-ID group, 7% of participants met these 

MVPA guidelines. 

Prior to commencing the DofE programme (baseline), there was no significant 

difference in daily total average physical activity (sum of light, moderate and vigorous 

activity) between any of the three groups. A further analysis of the various intensities 

of physical activity found no significant difference in the daily average length of time 

spent in light physical activity between all three groups. However, there was a 

significant difference in moderate intensity physical activity levels between the Non-ID 

participants and both ID participant groups: with Non-ID adolescents participating in 

significantly more moderate physical activity (F (2, 101) = 4.926, p = 0.09). No 

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCMWficC01ccCFYa6FAodeMAOCg&url=http://journal.frontiersin.org/article/10.3389/fnhum.2012.00002/full&ei=x2DlVYWgN4b1UviAu1A&psig=AFQjCNHXpANnZ3kki6_Ou-OZAgUtbEMr7g&ust=1441182275286944
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differences in vigorous intensity physical activity was present between the three 

groups. When moderate and vigorous physical activity intensity levels were combined 

(MVPA) the results from the baseline analysis showed that Non-ID adolescents (35.32 

minutes) were participating in significantly more daily average MVPA than both 

groups of participants with ID (ID-DofE 23.36 minutes; ID-control 25.20 minutes), (F (2, 

101) = 8.107, p = .001) (see Table 8.2).      

Table 8.2 Mean daily average minutes spent in light, moderate, vigorous and MVPA 
levels of physical activity for the three groups at Baseline 
 

 
Values are mean minutes spent in various levels of physical activity and Standard 
Deviation (*p≤0.05) 

 

8.9.2 Sub-analysis of school day time periods for the 3 groups at baseline  

In order to establish when physical activity was being undertaken by the participants 

during school, a subsequent analysis accounting for different periods of the school day 

was calculated by introducing time filters into the accelerometer data reduction 

process. This was achieved by only including weekday data in the sub-analysis and by 

stipulating the various time of day that was investigated. Data was split into three 

time periods; 6-9am (pre-school), 9.01am – 3pm (during school) and 3.01pm – 

midnight (after school). A MANOVA found statistically significant differences in the 

Group Total 
physical 
activity 

Light 
physical 
activity 

Moderate 
physical 
Activity 

Vigorous 
physical 
activity 

MVPA 

Group 1 
ID DofE (n = 

40) 

234.89 
(70.42) 

211.53 
(71.65) 

14.35 
(7.33) 

9.01  
(9.35) 

23.36 
(13.91) 

Group 2 
Non-ID 
(n=48) 

211.92 
(74.21) 

176.60 
(69.40) 

20.33* 
(10.81) 

14.99 
(15.39) 

35.32* 
(21.49) 

Group 3 
ID-control (n 
= 17) 

219.55 
(96.24) 

194.35 
(81.20) 

14.63 
(10.38) 

10.57 
(20.69) 

25.20 
(26.93) 
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levels of MVPA pre-school, (F (2, 101) = 10.42, p ≤ 0.01) and after school (F (2, 101) = 

5.46, p ≤ 0.01) (Table 8.3).  

Bonferroni post-hoc tests indicated that the non-ID participants took part in 

significantly more MVPA than both ID groups at the period both before school (Non-ID 

= 5.58 minutes, IDDofE = 2.12 minutes, ID-control = 0.67 minutes) and after school 

(Non-ID = 20.34 minutes, ID-DofE = 10.40 minutes, ID-control 17.30 minutes). 

 The difference in MVPA became evident through significant differences in levels of 

moderate intensity activity between the Non-ID and the two groups of participants 

with ID before school (Non-ID = 3.05 minutes, ID-DofE = 1.17 minutes, ID-control 0.5 

minutes), (F (2, 101) = 14.08, p ≤ 0.01) and after school (Non-ID = 12.97 minutes, ID-

DofE = 5.63 minutes, ID-control = 9.47), (F (2, 101) = 3.38, p ≤ 0.01).  

 

 

 

 

 

 

 

 

 



176 
 

 

Table 8.3 Number of minutes spent in light, moderate, vigorous and MVPA levels of 
physical activity for the three groups at baseline at pre, during and post school days. 

 
Time 

period 

 
Group 

number 

 
Light 

physical 
activity 

 
Moderate 
physical 
activity 

 
Vigorous 
physical 
activity 

 
MVPA 

Pre school 
6-9am 

 
Group 1 
ID-DofE 
(n=40) 

 
Group 2 
Non-ID 
(n=48) 

 
Group 3 

ID-control 
(n=17) 

 

 
22.78 (7.09) 

 
 
 
 

22.45 (5.65) 
 
 
 
 

23.90 (4.42) 
 

 
1.17 (1.04) 

 
 
 
 

3.05* (2.80) 
 
 
 
 

0.5 (0.97) 

 
0.95 (2.74) 

 
 
 
 

2.52 (4.56) 
 
 
 
 

0.17 (0.37) 
 

 
2.12 

(3.23) 
 
 
 
 

5.58*    
(5.84) 

 
 

0.67 
(1.34) 

 
During 
school 
9.01am – 
3pm 

 
ID-DofE 

 
 
 

Non-ID 
 
 

ID-control 
 

 
87.06 

(45.25) 
 
 

71.73 
(18.55) 

 
 

72.16 
(34.98) 

 

 
9.28 (7.12) 

 
 
 

9.79 (6.05) 
 
 

9.67 (5.03) 

 
3.32 (4.53) 

 
 
 

3.95 (5.76) 
 
 

5.93 
(10.79) 

 
12.01 
(8.56) 

 
 

13.86 
(10.55) 

 
15.60 

(14.02) 
 

 
After 
school 
3.31pm – 
midnight 

 
ID-DofE 

 
 

 
Non-ID 

 
 
 

ID-control 

 
94.67 

 (45.96) 
 
 

76.93 
(38.19) 

 
 
 

93.88 
(47.29) 

 

 
5.63 (4.23) 

 
 
 

12.97* 
(18.40) 

 
 

9.47 (8.15) 

 
4.76 (8.52) 

 
 
 

11.16 
(16.12) 

 
 

7.97 
(14.13) 

 
10.40 

(10.92) 
 
 

20.34* 
(14.41) 

 
 

17.30 
(19.16) 

Values are mean minutes and standard deviation (*p = ≤0.05)  
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8.9.3 Baseline physical fitness and BMI results 

Using the data collated from the physical fitness test circuit protocol, a one way 

MANOVA found that the Non-ID group performed significantly better in all 

components of the fitness tests compared to the ID-DofE and ID-control groups. 

Cardiovascular endurance (shuttle run test) (F (2, 112) = 47.15, p = 0.001); Muscular 

endurance (sit-up test) (F (2, 112) = 19.26, p = 0.001); Flexibility (sit and reach test) (F 

(2, 112) = 35.95, p = 0.001) and Speed and Coordination (F (2, 112), = 18.20, p = 0.001) 

see table 8.4 for results. 

Significant baseline differences existed between the two ID groups. The ID-DofE (18.28 

cm) group scored significantly higher than the ID-control group (12.04 cm) in the Sit 

and Reach component (F (2, 112) = 35.954, p ≤ 0.01). These results indicate that at 

baseline the ID-DofE group were more flexible than the ID-control group. There were 

no significant differences between the two ID groups in all other components of the 

fitness test (see Table 8.4).  

There were no significant differences in BMI between the 3 groups (see table 8.4).  
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Table 8.4 Baseline physical fitness and BMI results using the fitness test protocol 

Group Shuttle run 
(mean 

number 
completed 

and SD) 

Sit up 
(mean 

number 
completed 

and SD) 

Sit and 
Reach 
(mean 

centimetres 
and SD) 

Speed and 
Coordination 

(mean 
seconds and 

SD) 

BMI 
(Mean 
kg/m2) 

ID-DofE 19.90  

(2.50) 

26.59  

(10.95) 

18.28  

(8.67)* 

8.95  

(1.45) 

22.77 

(5.75) 

(n = 35) 

Non-ID  25.14*  

(3.14) 

39.08* 

 (9.29) 

26.48*  

(8.14) 

8.55* 

 (0.73) 

21.63 

(3.00) 

(n = 50) 

ID-control  20.86 

 (1.89) 

26.82  

(12.57) 

12.04  

(5.85) 

9.51  

(2.35) 

22.69 

(3.46) 

(n = 23) 

Values are mean units and (Standard Deviation) * indicates significantly superior 
score (p = ≤0.01) 

 

8.9.4 Psychological outcome levels between groups at baseline results 

An ANOVA found significant baseline differences in self-efficacy at baseline (F (2,120) 

= 5.612, p ≤ 0.01). Bonferroni post hoc tests revealed that the ID-control group (17.62) 

scored higher in self-efficacy than the ID-DofE group (15.84). The Non-ID group (18.28) 

also had significantly higher self-efficacy than the ID-DofE group but there was no 

significant difference between the Non-ID and the ID-control group. 

Using an ANOVA, baseline analysis also found significant differences in self-esteem 

scores (F (2, 120) = 4.993, p ≤0.01). Post hoc tests found that the Non-ID group (30.42) 

demonstrated higher self-esteem than the ID-DofE group (27.79) but not the ID-

control group (29.11).  
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There were six subscales in the self-determination questionnaire. A MANOVA was 

undertaken to examine the scores of the three groups within each. There was a 

significant difference within the Self-determination 3 sub scale (Doing things I like in 

my spare time) (F (2, 120) = 4.202, p = 0.02). Here, the Non-ID group scored 

significantly higher than both the ID-DofE and ID-control group. Table 8.5 summarises 

the results of the psychological comparisons at baseline.   
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Table 8.5 Baseline scores for each group in self-efficacy, self-determination and self-esteem. The maximum score for each scale is 
below the title of each column.  

Values are mean units and (Standard Deviation) * indicates significantly superior score (p = ≤0.01). ** indicates significantly lower than Non-ID group 

# indicates lower than the ID-control group

  
Self-

efficacy 
 
 
 
 

(max = 25) 

 
Self-

esteem 
 
 
 
 

(max = 
40) 

 
Self-

determination 1 
 

Looking after my 
own things 

 
(max = 24) 

 

 
Self-

determination 2 
 

Part of where we 
live 

 
(max = 16) 

 
Self-

determination 3 
 

Doing things I like 
in 

my spare time 
(max = 24) 

 
Self-

determination 4 
 

Taking part in my 
local community 

(max = 20) 

 
Self-

determination 5 
 

Doing things I like 
in the evenings 

(max = 24) 

 
Self-

determination 6 
 

Expressing myself 
 

(max = 20)  

 

Group 1 

ID DofE 

 

15.84**# 

(4.29) 

 

27.79** 

(3.81) 

 

16.95 (3.85) 

 

11.13 (2.46) 

 

18.56 (2.87) 

 

12.00 (3.82) 

 

13.90 (3.82) 

 

16.34 (3.45) 

 
 

Group 2 
Non-ID  

 

 

18.28 

(2.78) 

 

30.42 

(3.74) 

 

18.11 (2.23) 

 

11.19 (1.58) 

 

20.09* (2.94) 

 

13.28 (3.29) 

 

14.05 (4.42) 

 

18.38 (2.21) 

 
Group 3 

ID-
control 

 

 

17.62 

(3.84) 

 

29.11 

(4.95) 

 

16.66 (3.16) 

 

10.33 (2.13) 

 

18.48 (3.09) 

 

13.37 (2.78) 

 

12.55 (3.94) 

 

16.11 (3.29) 
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8.9.5 Summary of baseline results 

 8.9.5.1 ID-DofE versus ID-control 

Significant differences existed at baseline between the two ID participant groups in 

the sit and reach test measuring hamstring flexibility in the fitness test, where the ID-

DofE group scored higher than the ID-control group. A second unexpected result was 

that the ID-control group scored significantly higher than the ID-DofE group in self-

efficacy at baseline.  

All baseline significant differences were controlled for in the subsequent longitudinal 

analysis. 

 8.9.5.2 Non-ID versus ID-DofE and ID-control groups 

The Non-ID group scored significantly higher than both ID groups within several 

dependent variables at baseline: daily average moderate and MVPA physical activity 

levels, moderate and MVPA physical activity levels before and after school. Also, the 

participants without ID scored higher than the participants with ID in all physical 

fitness test components. In self-efficacy at baseline, the ID-control group scored 

significantly higher than the ID-DofE group but not the ID-control group. Non-ID 

participants also scored higher in self-determination subscale 3 (Doing things I like in 

my spare time) but not in any other self-determination subscales. Finally, the Non-ID 

group scored significantly higher in self-esteem than the ID-DofE group but not the ID-

control group.   
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 8.9.6 Test re-test reliability 

Seven days following T1 data collection a test-retest analysis was conducted by the 

researcher who visited 15 participants with and without ID in their schools to 

complete the fitness test a second time. Intraclass correlation coefficient analyses 

found excellent (Field 2013), positive correlations in all fitness test outcomes (p≤0.05). 

The results confirmed that the instruments used to measure fitness had test re-test 

reliability over time (Table 8.6). 

Table 8.6: Test-retest reliability of fitness test components in participants with and 
without ID.  

Test ICC Significance level (p) 

Shuttle Run Non-ID  (n=15)     .907 

ID (n=15)               .981 

<0.01 

 <0.01 

Sit-up Non-ID                  .858 

ID                           .998 

<0.01 

 <0.01 

Sit and reach Non-ID                  .997 

ID                          .993  

<0.01 

 <0.01 

Speed and Coordination Non-ID                 .889 

ID                          .994 

<0.01 

 <0.01 
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8.10 Longitudinal findings 

8.10.1  The effect of the DofE programme on physical activity levels at three 
time points 

Light intensity physical activity: Over the course of the DofE programme there was no 

significant main effect for time or a significant interaction effect between time and 

group in time spent in light intensity physical activity. Neither was there a significant 

between group effect indicating that the all three groups were taking part in similar 

levels of light intensity physical activity at T1 (pre-DofE), T2 (immediately post DofE) 

and T3 (follow-up). However, Figure 8.2 illustrates that the Non-ID group consistently 

took part in less light intensity physical activity than the two groups of participants 

with ID, albeit not significant. 

 

Figure 8.2: The effect of the DofE programme on levels of daily average minutes 
spent in Light physical activity in 3 groups at three time points. Data shown as mean 
± SD.  
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Moderate intensity physical activity: With regard to moderate levels of physical 

activity there was no significant main effect or significant interaction effect of time 

and group in spite of mean scores that might have suggested an increase in moderate 

intensity physical activity in all three groups (see Figure 8.3). Results did reveal 

significant between group effects (F (2, 63) = 12.45, p ≤0.01,   = 0.28). Post hoc 

comparisons confirmed that the differences were consistent across all three-time 

points with the Non-ID group taking part in more daily moderate intensity physical 

activity compared to both the ID-DofE and ID-control group. Although there was no 

significant effect from the DofE programme or a significant interaction effect, both 

DofE participating groups increased the amount of moderate intensity physical activity 

between T1 and T2. The ID-DofE group increased by 31% and the Non-ID group 

increased by 22%. However the ID-control group also increased their moderate 

intensity physical activity levels by 25% between T1 and T2.   

 

Figure 8.3: The effect of the DofE programme on levels of daily average minutes 
spent in Moderate physical activity in 3 groups at three time points. Data shown as 
mean ± SD. * denotes P<0.05 for Non-ID vs ID-DofE and ID-control. 

 

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCMWficC01ccCFYa6FAodeMAOCg&url=http://journal.frontiersin.org/article/10.3389/fnhum.2012.00002/full&ei=x2DlVYWgN4b1UviAu1A&psig=AFQjCNHXpANnZ3kki6_Ou-OZAgUtbEMr7g&ust=1441182275286944
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Vigorous intensity physical activity: There was no significant main effect for group or 

significant interaction effect between time and group. There was a significant 

between group effect, (F (2, 63) = 12.53, p ≤0.01,  = 0.29). Post hoc comparisons 

demonstrated that at T2 there was a significant difference between the Non-ID group 

(19.64 mean minutes) and both the ID-DofE (8.37 minutes) and the ID-control group 

(10.18 minutes). There were no between group differences at T1 and T3 (Figure 8.4). 

 

Figure 8.4: The effect of the DofE programme on levels of daily average minutes 
spent in Vigorous physical activity in 3 groups at three time points. Data shown as 
mean ± SD.  * denotes P<0.05 for Non-ID vs ID-DofE and ID-control.  
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MVPA: The longitudinal examination of daily average time spent in MVPA found no 

significant main effect for time or group and time interaction effect. However, there 

was a significant between group effect (F (2, 63) = 295.76, p = ≤.001,  = 0.82). Post 

hoc comparisons demonstrated that the significant differences lay between the Non-

ID participants and the two ID participant groups at all 3 time points indicating that 

Non-ID participants consistently took part in higher intensity levels of physical activity 

compared to their peers with ID (see Figure 8.5).   

The number of individuals meeting the WHO (2010) guidelines of 60 minutes of MVPA 

per day did not increase from 5 participants per group of ID participants and 7 from 

the non-ID group across the time of the study. Therefore the DofE programme did not 

enhance the number of individuals meeting the recommended levels of MVPA. 

 

 

Figure 8.5: The effect of the DofE programme on levels of daily average minutes 
spent in MVPA in 3 groups at three time points. Data shown as mean ± SD. * 
denotes P<0.05 for Non-ID vs ID-DofE and ID-control. (NB. WHO (2010) guidelines 
recommend 60 mins MVPA per day). 
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Total physical activity: When the amount of time spent in light, moderate and 

vigorous physical activity intensity was combined there was no significant main effect 

for time at T1, T2 and T3 in Total amounts of physical activity. Neither was there a 

significant interaction effect of time and group. There was no significant between 

group effect, indicating that all groups were taking part in similar amounts of total 

physical activity across the timescale of the study (see Figure 8.6).  The examination of 

each level of physical activity intensity, reported above, has indicated that participants 

with ID took part in higher amounts of lower intensity physical activity than their 

peers without ID. In contrast when adolescents without ID partook in physical activity 

they did so at levels of higher intensity.  

 

Figure 8.6: The effect of the DofE programme on levels of daily average minutes 
spent in Total (sum of light, moderate and vigorous) physical activity in 3 groups at 
three time points. Data shown as mean ± SD.  
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8.10.2 The effect of the DofE programme on the level of MVPA across 3 time 

points in pre, during and post school 

MVPA before school: There was no significant main effect in MVPA before school 

(6am – 9am) across the duration of the study. However, there was a significant 

interaction effect (F (4, 126) = 3.416, p = 0.01,  = 0.09) between the DofE 

programme and pre-school levels of MVPA. Contrasts were performed comparing 

each time point of the programme to the amount of MVPA undertaken before school, 

which indicated that there was a decline in the amount of pre-school MVPA between 

T2 and T3 (F (2, 63) = 5.527, p ≤0.01,  = 0.15) by the Non-ID participants and the ID-

control group (Figure 8.7). The ID-DofE group levels of pre-school MVPA remained 

consistent. There was a significant between group effect (F (2, 63) = 9.206, p ≤ 0.01,  

= 0.53) and post hoc analysis demonstrated that there was a significant difference in 

the amount of pre-school MVPA between the Non-ID group and the two ID groups at 

T1 and T2 (Figure 8.7)  

 

Figure 8.7: The effect of the DofE programme on levels of average minutes spent in 
MVPA before school in 3 groups at three time points. Data shown as mean ± SD. * 
denotes P<0.05 for Non-ID vs ID-DofE and ID-control. 
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MVPA during school: Indicating that levels of MVPA during school (9.01 am – 3pm) 

remained consistent across the duration of the study, there were no significant main 

effects, interaction effect or between subject effects and therefore no difference was 

found in the amount of MVPA undertaken by the three study groups during school 

time. The findings from this study therefore indicate there was no influence from the 

DofE programme on the amount of MVPA undertaken in school between adolescents 

with and without ID (Figure 8.8). 

 

 

Figure 8.8: The effect of the DofE programme on levels of average minutes spent in 
MVPA during school in 3 groups at three time points. Data shown as mean ± SD.  
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MVPA after school: The results of MVPA after school (3.01pm – midnight) 

demonstrated no main effect from the DofE programme in either the ID-DofE or Non-

ID groups. There was however a significant between group effect (F (2,63) = 4.502, p = 

0.02,  = 0.12). Post hoc analysis showed that, consistent with baseline findings, the 

significant difference remained between the Non-ID group taking part in significantly 

more MVPA after school than the two groups of ID participants at T2 and T3. An 

ANCOVA was calculated controlling for significantly different baseline MVPA after 

school levels and the difference between groups at T2 remained statistically 

significant (F(2,78) = 3.01, p = 0.05,   = 0.07) but not for T3 (see Figure 8.9). The 

absence of significant difference at T3 can be observed below by the non-significant 

rise in MVPA levels after school by both ID participant groups. Also, Figure 8.9 

illustrates a clear pattern within the ID-DofE group of increasing the amount of MVPA 

after school, although this change was not statistically significant. 

 

Figure 8.9: The effect of the DofE programme on levels of average minutes spent in 
MVPA after school in 3 groups at three time points. Data shown as mean ± SD. * 
denotes P<0.05 for Non-ID vs ID-DofE and ID-control. 
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8.10.3 The effect of the DofE programme on the level of physical fitness 

across 3 time points 

Shuttle-run (measuring cardiovascular endurance): There was no main effect from 

the DofE programme on the average number of completed shuttle runs. Also, there 

was no significant interaction effect of time and group. There was a significant 

between group effect (F (2, 74) = 38.50, p ≤0.01, = 0.51) and post hoc comparisons 

indicated that the Non-ID group completed significantly more shuttle runs than the 

two ID participant groups at T1, T2 and T3 (see Figure 8.10).   

 

 

Figure 8.10: The effect of the DofE programme on levels on the number of shuttle 
runs completed in 3 groups at three time points. Data shown as mean ± SD. * 
denotes P<0.05 for Non-ID vs ID-DofE and ID-control. 
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Sit-up (measuring muscular endurance): There was no main effect on the number of 

sit-ups completed within each group or a significant interaction of time and group. 

There was a significant between group effect (F (2, 74) = 17.70, p ≤0.01,   = 0.32). 

Post hoc comparisons revealed that there was a significant difference between the 

Non-ID group and the two ID groups at all three time points with the Non-ID group 

performing significantly more sit ups (Figure 8.11). 

 

 

Figure 8.11: The effect of the DofE programme on levels on the number of sit-ups 
completed in 3 groups at three time points. Data shown as mean ± SD. * denotes 
P<0.05 for Non-ID vs ID-DofE and ID-control. 
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Sit and Reach (Measuring hamstring flexibility): There was no significant main effect 

on the sit and reach scores within groups. Neither was there a significant interaction 

effect.  A significant between group effect was found (F (2, 74) = 26.16, p ≤0.01,   = 

0.41). Post hoc comparisons revealed that there was a significant difference between 

the Non-ID group and the two ID groups at all three time points with the Non-ID group 

scoring significantly higher on the flexibility test. Furthermore, the significant 

difference between ID-DofE group and ID-control group at T1 remained at T2 and T3: 

with the ID-DofE group outscoring the ID-control group throughout the study (Figure 

8.12). 

 

 

Figure 8.12: The effect of the DofE programme on levels on the number of the sit 
and reach scores of the 3 groups at three time points. Data shown as mean ± SD. * 
denotes P<0.05 for Non-ID vs ID-DofE and ID-control. The significant difference 
between the two ID groups are indicated with #. 
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Speed and coordination: There was no significant main effect on the speed and 

coordination scores within each group. There was also no significant interaction effect 

of group and time. There was a significant between group effect (F (2, 74) = 10.30, p 

≤0.01,   = 0.22). Post hoc comparisons demonstrated that there was a significant 

difference between the Non-ID group and the two ID groups at all three time points 

with the Non-ID group being significantly faster at completing the speed and 

coordination task (Figure 8.13). 

 

 

Figure 8.13: The effect of the DofE programme on levels on the speed and 
coordination of 3 groups at three time points. Data shown as mean ± SD. * denotes 
P<0.05 for Non-ID vs ID-DofE and ID-control. 
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8.10.4 The effect of the DofE programme on BMI across 3 time points 

For BMI there was no significant main effect, interaction effect or between group 

effect of the DofE programme across the three participant groups at T1, T2 and T3. 

This finding indicates that the BMI between ID and Non-ID adolescents were similar 

and not affected by the DofE programme (Figure 8.14).  

 

 

Figure 8.14: The effect of the DofE programme on levels on the BMI of 3 groups at 
three time points. Data shown as mean ± SD.  
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8.10.5 The effect of the DofE programme on self-efficacy across 3 time points 

No significant main effect for time or interaction effect between group and time was 

found in the self-efficacy results of this study. However, there was a significant 

between group effect (F (2, 69) = 8.70, p ≤0.01,   = 0.20). Post hoc comparisons 

found that the ID-DofE group scored lower than both the ID-control group and Non-ID 

group at T1, T2 and T3 indicating that the ID-DofE participants were less self-

efficacious than the other two groups at all three time points (see Figure 8.15).  

 

 

 

Figure 8.15: The effect of the DofE programme on levels of self-efficacy in 3 groups 
at three time points. Data shown as mean ± SD. * denotes P<0.05 for ID-DofE vs 
Non-ID and ID-control. 
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8.10.6 The effect of the DofE programme on self-determination across 3 time 
points 

In self-determination subscales 1 (‘Looking after my own things’) and 2 (‘Part of where 

we live’) there were no significant main effects, interaction effects or between group 

effects from the DofE programme (Figure 8.16).    

 

 

 

Figure 8.16: The effect of the DofE programme on levels of Self-determination 
subscales 1 and 2 in 3 groups at three time points. Data shown as mean ± SD.  
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In self-determination subscale 3 (‘Doing things I like in my spare time) there was no 

significant main effect or significant interaction of group and time. However, there 

was a significant between group effect (F (2, 69) = 9.50, p ≤0.01, = 0.22). Post hoc 

comparisons found that the Non-ID group scored consistently and significantly higher 

than the two groups of ID participants at all three time points (see Figure 8.17).  All 

three groups, however, scored highly in this sub domain, as illustrated below. 

 

 

Figure 8.17: The effect of the DofE programme on levels on Self-determination 
subscale 3 groups at three time points. Data shown as mean ± SD. * denotes P<0.05 
for Non-ID vs ID-DofE and ID-Control. 
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In self-determination sub-scale 4 (SD4 ‘Taking part in my local community’), there was 

no significant main effect or significant interaction effect of group and time. There was 

a significant between group effect (F (2, 69) = 8.22, p ≤ 0.01,  = 0.20). Bonferroni 

post hoc comparisons found the difference lay between the Non-ID group and the ID-

DofE group as a result of a slight (non-significant) rise in SD4 by the Non-ID group and 

a slight (non-significant) fall in SD4 by the ID-DofE group at T3 (see Figure 8.18). 

 

 

 

Figure 8.18: The effect of the DofE programme on levels of self-determination 
subscale 4 in 3 groups at three time points. Data shown as mean ± SD. * denotes 
P<0.05 for Non-ID vs ID-DofE. 
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In self-determination sub-scale 5 (SD5, ‘Doing things I like in the evenings’), there was 

no significant main effect or significant interaction effect of group and time. However 

there was a significant between group effect (F (2, 69) = 7.11, p ≤0.01,  = 0.16). 

Bonferria post hoc comparisons found a significant difference between the Non-ID 

and the ID-control group at T3 where the Non-ID group scored higher than the ID-

control group (see Figure 8.19). 

 

 

 

Figure 8.19: The effect of the DofE programme on levels of self-determination 
subscale 5 in 3 groups at three time points. Data shown as mean ± SD. * denotes 
P<0.05 for Non-ID vs ID-control. 
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Finally, longitudinal analysis of self-determination sub-scale 6 (SD6, Expressing myself) 

found no significant main effect or interaction effect of group and time. There was a 

significant between group effect (F (2, 69) = 4.51, p = 0.01,  = 0.11) between the 

Non-ID group and the ID-DofE group at T2 (immediately post DofE) owing to a (non-

significant) fall in SD6 scores from the ID-DofE participants and a (non-significant) rise 

in the Non-ID group (see Figure 8.20). 

 

 

 

Figure 8.20: The effect of the DofE programme on levels of self-determination 
subscale 6 in 3 groups at three time points. Data shown as mean ± SD. * denotes 
P<0.05 for Non-ID vs ID-DofE. 
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8.10.7 The effect of the DoE programme on self-esteem across 3 time points 

For self-esteem there was no significant main effect, interaction effect or between 

group effect of the DofE programme across the three participant groups at T2 and T3. 

This finding indicates that although significant differences existed at T1 between Non-

ID (mean = 30.42, (SD = 3.74)) and the ID-DofE (mean = 27.80, (SD = 3.81)) group they 

were no longer significantly different at subsequent time points. This indicates that 

the ID-DofE group self-esteem levels increased in line with the Non-ID and ID-control 

groups (see Figure 8.21).  

 

 

 

Figure 8.21: The effect of the DofE programme on levels self-esteem in 3 groups at 
three time points. Data shown as mean ± SD. * denotes P<0.05 for Non-ID vs ID-
DofE. 
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8.10.8 Summary of longitudinal results 

Physical activity: There were no changes in levels of physical activity across the three 

time points except a decline in MVPA before school in the Non-ID and ID-control 

group between T2 and T3. This sole change in MVPA across the whole study is not the 

only notable finding. There is consistency shown throughout Stage 3 that adolescents 

with and without ID take part in similar amounts of total physical activity. However, 

when the intensity of the physical activity is scrutinised, the results of Stage 3 have 

demonstrated that the adolescents without ID take part in significantly more health 

benefiting MVPA than their peers with ID. The analysis of school day data provides 

evidence that the difference in MVPA takes place before and after school indicating 

that these periods of the day require particular attention for physical activity 

promotion. Although the DofE is an afterschool activity it did not cause a change in 

physical activity levelstrends.        

Physical fitness: There were no changes in physical fitness levels in any group with the 

Non-ID group performing significantly better than the ID-DofE and ID-control group 

throughout all time points. The significant difference of baseline in flexibility, 

measured by the sit and reach test, between the ID-DofE group (mean = 18.28, (SD = 

7.67)) and the ID-control (mean = 12.04, (SD = 5.85)) group was also evident at T2 and 

T3. 

Self-efficacy: The ID-DofE group scored lower in self-efficacy than the Non-ID and ID-

control group throughout the study. There were no changes in any group indicating 

the DofE programme did not enhance social self-efficacy levels. Although the ID-DofE 

received a programme that purports to enhance self-confidence, their self-efficacy 

remained significantly less than the ID-control group.  
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Self-determination:  A clear pattern emerged regarding self-determination subscales 

that suggest that the DofE caused an increase in self-determined behaviour in the 

Non-ID group. In subscale 3 (Doing things I like in my spare time) the Non-ID group 

scored significantly higher than the ID-DofE and ID-control group at all time points. 

Subscale 4 (Taking part in my local community) found a significant difference at T2 

only, where the Non-ID group scored significantly higher than then groups of 

participants with ID. The Non-ID group were, however, unable to retain this behaviour 

into T3. In subscale 5 (Doing things I like in the evening), the Non-ID scored 

significantly higher than the ID-control groups at T3.  Subscale 6 (Expressing myself) 

revealed a significant difference at T3 where the Non-ID group scored higher than the 

ID-DofE group.  

There were no differences between groups at T1, T2 and T3 in self-determination 

subscales 1 and 2. 

Self-esteem: There were significant differences at baseline between the Non-ID group 

(mean = 30.42, (SD = 3.74)) and the ID-DofE (mean = 27.80, (SD = 3.81)) group. 

However, these differences were not evident at T2 and T3. 

8.11 Discussion 

Stage 3 aimed to determine the effect of the DofE programme on the levels of 

physical activity, physical fitness and psychological outcomes of adolescents with ID in 

comparison to adolescents without ID and a control group. Hypothesis 1 stated that 

before the DofE programme began, baseline comparisons would show that 

adolescents without ID would demonstrate higher levels of MVPA, physical fitness, 

and psychological outcomes. Hypothesis 1 was supported as adolescents without ID 
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were participating in more daily average MVPA than their peers with ID as measured 

by accelerometers.  Adolescents without ID also demonstrated higher levels of 

physical fitness at baseline in all of the fitness test components within the circuit 

protocol.  

The difference in levels of MVPA between adolescents with and without ID has been 

reported in previous research (Hinkson and Curtis 2013). This is the first study that 

directly compared these levels at the same time, using identical objective methods. By 

adopting methods of Breslin et al. (2012) and unique to the field of adolescent 

physical activity research, a sub-analysis of school day physical activity data found that 

the significant differences lay in the time periods before (6am to 9am) and after 

school (3.01pm to midnight). No MVPA differences were found during school hours. 

Finding differences in MVPA during the period after school was not unexpected given 

the barriers that prevent adolescents with ID from accessing leisure facilities (Collins 

and McConkey 2007). These findings from Stage 3 contribute to the evidence that 

interventions are required to encourage physical activity outside of school hours, as 

these results indicate that adolescents with ID are as physically active during school as 

their Non-ID peers but are significantly less active outside of school.  

The difference in physical fitness between ID and Non-ID participants has been 

reported previously (Chow et al. 2005, Salaun and Berthouze-Aranda 2012) and 

therefore the significant baseline differences found in this study were expected. 

However, this study was the first study to adopt identical fitness testing methods 

simultaneously. An unexpected finding in the baseline results of the sit and reach 

(flexibility) test was that the ID-DofE group scored significantly higher than the ID-

control group.  This statistically significant finding might be due to an exposure effect 
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due to the nature of the schools where the participants were recruited from. The ID-

DofE participants came from schools that offered extracurricular opportunities such as 

the DofE programme and therefore the culture of the school might have given their 

students more opportunities to take part in PE activities and therefore exposed them 

to similar battery test such as those in the fitness test in this study. 

In regard to the psychological outcomes, hypothesis 1 was not supported.  There were 

significant differences in self-esteem and subscale 3 of self-determination (Doing 

things I like in my spare time) between the Non-ID group and the two groups of 

participants with ID. No significant differences existed between all three groups in the 

remaining five self-determination subscales at T1 although significant differences 

emerged in two subscales later in the study.  An unexpected finding was the 

significant difference in the self-efficacy of the ID-DofE group who scored lower than 

both the Non-ID group and ID-control group at baseline.      

The significantly lower level of self-efficacy in the ID-DofE group compared with Non-

ID group at baseline was consistent with previous research (Lackaye et al. 2006). 

However, the ID-DofE group also scored significantly lower than the ID-control group. 

The difference between the two groups of participants with ID was unexpected as 

each group were matched for age, gender, and level of ID (mild/moderate). However, 

the control ID group came from schools with a more rural catchment area of Northern 

Ireland compared to the ID-DofE intervention group where schools catered for a large 

urban area of the province demonstrating that perhaps, adolescents with ID are more 

self-efficacious if they live in a rural area. The relationship of self-efficacy to living or 

being educated in rural and urban areas has not been investigated in previous 
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research concerning ID populations and therefore it is difficult to draw a conclusion on 

this finding.       

In all but one sub-scale of the self-determination questionnaire (ASDS), baseline 

results did not demonstrate any significant differences between ID and Non-ID groups. 

Although the self-determination of adolescents with and without ID has not been 

investigated previously, this result was unexpected as it has been suggested that Non-

ID adolescents were more intrinsically motivated than their ID peers (Hutzler et al. 

2013). The sub-scale that resulted in Non-ID adolescents being more self-determined 

than their peers was in sub-scale 3 (‘Doing things I like in my spare time’). Given the 

barriers that exist for adolescents with ID to access services, leisure facilities etc. 

(McConkey et al. 2013) then this significant finding is not surprising. Furthermore, 

being able to ‘do things I like in my spare time’ means that adolescents without ID 

have more opportunity to take part in physical activity and therefore this might 

account for the significant differences in MVPA also.   

In contrast to previous research (Lackaye 2008), there were no baseline differences in 

self-esteem between participants in both ID groups and Non-ID participants. The 

absence of any difference in this study might be due to the questionnaire used to 

measure self-esteem (Rosenberg scale) being adapted by Paterson et al. (2011) for 

use in ID populations. Therefore, the use of this questionnaire might have enhanced 

the understanding of the questions being asked whereas in previous studies an 

adapted questionnaire was not used when making direct comparisons (Lackaye 2008, 

Nthangase et al. 2008).  

The second hypothesis was not supported as there was no positive interaction effect 

from the DofE programme on levels of physical activity, physical fitness and 



208 
 

 

psychological outcomes (self-efficacy, self-determination and self-esteem) in ID and 

Non-ID adolescents. Meaning, in this study and in these participants, the DofE 

programme did not improve the levels of these measures in the intervention in 

comparison to the control group.  

There may be several reasons for the lack of significant main effects from the DofE 

programme. As neither intervention group made any significant improvements in any 

level of physical activity (light, moderate, vigorous, MVPA or total), then it can be 

purported that within this sample the DofE programme has not facilitated such a 

change in healthy behaviour. The similar lack of significant effects on the fitness levels 

of the DofE groups indicate that, the DofE is a programme that is not geared towards 

changing physical activity and the associated health benefits, although it clearly 

promotes participation in physical activity.  The results from this study would suggest 

that a target akin to that of the WHO (2010) guidelines, would be a significantly better 

aim than the current one hour per week requirement which was set in the 1950’s 

when the DofE was developed. This was in the absence of physical activity guidelines 

and the availability of evidence of the health benefits of physical activity. 

The shortage of significant effects within the two DofE participating groups was 

perhaps more unexpected than the physical activity and fitness results as previous 

research on the DofE programme has demonstrated improvements in self-esteem, 

self-confidence and motivation (Gibbs and Bunyan 1997,Campbell et al. 2009). 

Although longitudinal results did not find significant main interaction effects in self-

efficacy, self-determination or self-esteem,  significant between group differences 

emerged  in self-determination sub-scales: 4 (Taking part in my local community), 5 

(Doing things I like in the evenings) and 6 (Expressing myself) that were not present at 
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baseline. The between group effects became apparent due to slightly lower scores in 

the ID-DofE group and the ID-control group and a slight improvement reported the 

Non-ID group. These significant between group differences portray a clear difference 

in the perceived autonomy levels of adolescents with and without ID and therefore 

further build on the evidence that adolescents with ID do not report as engaged with 

their community as their Non-ID peers. This is in spite of a group of adolescents 

completing a programme that was built on the concept of social interaction.  

It is worth noting that the results of the psychological outcomes across all groups that 

baseline mean scores for self-efficacy, self-determination and self-esteem were all 

positively scored (Table 8.5) and therefore the potential to improve on these scores 

might have been limited.   

8.12 Limitations of sample size 

In addition to acknowledging the limitation of this stage of the research through drop-

out and the initial difficulty in recruiting participants onto the ID (non-DofE) control 

group the method of calculating the sample size was unsuitable for this study. As 

described in section 5.4.2 the required sample size was calculated using an effect size 

(cohens d = 0.5) from a previous study (Dumith et al. 2011) who, following a pooled 

analysis, found a mean improvement of ten minutes total physical activity following 

interventions in non-ID adolescents. This method of using similarly designed studies 

was advocated by Field (2013). In retrospect however, this was the incorrect study use 

a sample size template for two reasons. Firstly, this thesis examined the physical 

activity levels of adolescents with ID as a priority and therefore the Dumith et al. 

(2011) article being concerned with non-ID adolescents only was arguably 
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inappropriate. However, with the absence of similarly designed analyses in the ID 

population it was adopted by the researcher during the study design process. 

Secondly, the focus on this study was on MVPA, the health benefiting level of physical 

activity. Therefore the basis of the sample size being calculated on total physical 

activity level was again, in hindsight, inaccurate as it would have arguably been (and 

as Stage 3 results indicate) highly unlikely that a 10 minute change in MVPA would 

have taken place following an intervention that does not have an objective specifically 

geared towards the improvement of MVPA.  

Therefore for these two reasons an argument can be made that the study within Stage 

3 was underpowered and it is acknowledged that if any changes over time were 

evident in the results then a level of caution would be acknowledged. In the event 

however, no significant improvements over time were observed. Equally, although no 

improvements were observed, with a larger sample size this might not have been the 

case.      

8.13 Conclusion 

The DofE programme in this sample was inconsistent in its ability to significantly 

increase levels of physical activity and physical fitness and improve psychological 

outcomes (self-efficacy, self-determination or self-esteem) in adolescents with and 

without ID.  The results did find consistent differences in levels of MVPA and fitness 

test components between the Non-ID group (higher) and the two groups of ID 

participants across the duration of the study.     

Although Stage 3 did not demonstrate many positive health results from the DofE 

programme it has contributed a number of new findings to the literature which can 
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influence future research, policy and health interventions. For the first time Stage 3 

has provided physical activity and physical fitness data between participants with and 

without ID within the same study using identical methods which have provided a 

clearer picture of the health behaviours of adolescents in Northern Ireland. 

Furthermore, the findings from the psychological measures show a complex picture 

regarding the levels of self-efficacy and self-determination that lend themselves to 

further investigation with larger sample sizes.  
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Chapter 9 

General discussion 
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9.1 Introduction   

This concluding chapter will further emphasise the strength of this study design and 

how it allowed for a robust examination of the DofE programme.  The chapter will 

build on the discussion sections of previous chapters to synthesise the main findings, 

contribution to knowledge and implications of this novel piece of research. The results 

from each stage of the study will be interwoven with pertinent points from previously-

published literature while maintaining a focus on the key contributions of this new 

study. The limitations of the thesis will be presented and recommendations for future 

education, policy and research will be discussed.  

9.2 Strengths of this thesis 

 9.2.1 Design of studies 

The major strength of this thesis was the design adopted throughout to measure the 

effectiveness of the DofE programme.  Adopting the measurement instruments tested 

in Stages 1 and 2, the design of Stage 3 was a 3 group (1 main study group and 2 

control groups) x 3 time point longitudinal study: this is unique in the field of ID and in 

the examination of the DofE. This design was informed by the MRC’s Guidelines for 

Complex Interventions (2012) which contend that studies should incorporate robust 

methods to test the efficacy of complex interventions. In particular, the MRC 

Guidelines state that studies must have a theoretical framework, longitudinal design 

and a control group to be able to draw cause and effect conclusions. Adhering to 

these guidelines has enhanced the quality of Stage 3 of this thesis.   Recently, Hagger 

and Luszczynska (2014) examined the ‘way forward’ for studying physical activity 

interventions in non-ID populations, and cited 5 priority areas that need addressed to 
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enhance the robustness of study design. This study had already addressed 4 of these 

priority areas: 1).The reporting of study protocols - which was undertaken in the 

design and implementation of the protocols to measure physical activity and fitness, 

2). An explanation of intervention fidelity checks (which were completed in the 

examination of the DofE programme). 3). Relevant comparison (control) groups which 

were embedded in the 3 x 3 design of the study and 4). Longitudinal follow up 

measures. The fifth was a recommendation of a randomised controlled trial and the 

reasons behind being unable to adopt such a design have been discussed previously. 

The inclusion of a sample of participants with ID (as well as those without ID) within its 

design is a further advance. Therefore, this study did not only address the 

shortcomings often reported in earlier studies but provides insight into the rigour that 

was undertaken to ensure a robust design: information that researchers can employ in 

future studies.  

 9.2.2 Application of theory 

As noted earlier, the MRC guidelines for complex interventions (MRC 2012) 

highlighted the requirement of an intervention being based upon a theoretical 

framework. On a similar theme, Michie et al. (2011) stated that the inclusion of theory 

should inform the basis of any intervention in physical activity research.  

 Neverthless, this key role of theory is not often demonstrated within studies 

pertaining to adolescent populations with ID. It should be noted that the present 

thesis was the first study to apply a theoretical framework to the DofE- an aspect 

overlooked previous research into the programme (Gibbs and Bunyan 1997, Campbell 

et al. 2009). The DofE programme itself may not have been based on a theoretical 
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framework but it nevertheless it had features which lent themselves to theoretical 

investigation. These features were taken directly from the aims and objectives of the 

DofE programme (enhancing self-confidence, motivation and self-esteem) and 

reinterpreted in the light of theories and methods used to measure both Social 

Cognitive Theory (Bandura 1985) and Self Determination Theory (Deci and Ryan 1986). 

  

9.2.3 Protocol to enhance accelerometer wear-time 

In two systematic reviews, Hinkson and Curtis (2013) and McGarty et al. (2014) both 

found inconsistent methods in physical activity measurement in samples of people 

with ID. To enable a reliable comparison of the participant groups in this thesis a 

protocol was designed to promote wear time compliance. Across both cohorts a 

compliance rate of 88% was achieved at Stage 1 in the successful wearing of the 

accelerometer devices which was favourable compared to other studies concerning 

adolescents with ID; 43% HSCIC (2008), 59% Ulrich et al. (2011), 63% Esposito (2012). 

The protocol was successful due to the use of diaries, posters and information 

sessions to encourage the participants to wear the devices. The compliance rates from 

Stage 1 were positive and the compliance rates in Stage 3 remaining high over the 

programme of research in the two DofE participant groups (ranging between 82% - 

88%). However, the ID-control group demonstrated mixed compliance rate results (T1 

= 73%, T2 = 82% and T3 = 52%).  The final T3 compliance rate, and a limitation of the 

Stage 3 of the thesis might have been due to the low numbers of remaining 

participants in the ID-control group (n=19) and the relatively long period of time 

between T2 and T3.  Overall however, the success of obtaining such high compliance 
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rates throughout the research means the protocol now provides a valuable template 

that can be adopted for future research in adolescents with and without ID. 

9.2.4 Novel design and testing of fitness test circuit training protocol  

Responding to previously reported difficulties of compliance and the ability of 

individuals with ID to complete elements of fitness test procedures (Oriel et al. 2008, 

Salaun and Berthouze 2012), this study developed a novel fitness test adapted from 

PFT and Eurofit battery tests. Furthermore, a measurement tool to collate this data 

through a circuit training session was introduced. Stage 1 (Chapter 6) reported a 100% 

compliance rate to the fitness test during the pilot study. Qualitative findings 

supported the validity and suitability of the fitness test in this population as 

participants from both cohorts reported that they enjoyed the camaraderie of 

completing the tests with their friends. Furthermore, adapting a number of the tests 

to cater for all abilities enabled all participants both with and without ID to be tested 

and treated equally. This 100% compliance rate was also demonstrated during Stage 3 

and at all three time points which confirmed the success of the protocol, particularly 

as the test-retest reliability was confirmed during further testing in Stage 3. This thesis 

now presents a measurement tool that can be used to measure the physical fitness of 

this vulnerable group in future research. Use of this protocol will provide vital 

information for future researchers (Fitzpatrick et al. In Press). 

9.2.5 Testing psychological measurement instruments 

As the three psychological measures (self-efficacy, self-determination and self-

esteem) had not been used simultaneously in both ID and non-ID cohorts previously, 

the second objective of this thesis was to examine the psychometrics properties of the 
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scales used to measure these outcomes to ensure their reliability and  validity. The 

SEQ-C scale (Muris 2001) was found to be a valid and reliable instrument in measuring 

self-efficacy in both cohorts. With regard to the ASDS scale (Wehmeyer and Schwarz 

1997) to measure self-determination, a more complex picture was revealed. All six 

subscales of the ASDS were shown to be a good fit in the sample of participants with 

ID confirming recent findings by Seo et al. (2015). In two subscales (Taking part in 

things I like in my local community and Expressing myself), the CFA results did not 

demonstrate an acceptable fit for the sample of participants without ID. In both of 

these subscales Stage 2 results showed positive skewedness in items which accounted 

for a poor fit of data to the CFA model in adolescents without ID. Therefore a 

limitation with the scale in this sample was acknowledged when proceeding with the 

scales in Stage 3 of the thesis. 

Similarly, the adapted Rosenberg scale (Paterson 2011) also demonstrated somewhat 

mixed findings. The CFA produced acceptable results in the non-ID cohort following 

the adoption of recommendations of Marsh et al. (2010) and McKay et al. (2014) to 

test a bifactor model. The positive CFA findings in the non-ID sample supported these 

authors’ findings and therefore confirmed the Rosenberg Scale as a reliable tool to use 

with adolescents in Northern Ireland. However, in the sample of participants with ID 

neither model tested at Stage 2 was able to yield acceptable CFA results. Therefore, 

although the Rosenberg scale was used throughout Stage 3 caution was taken in doing 

so. The difficulty with the Rosenberg scale reported here had been discussed 

previously by McKay et al. (2014) who attributed the drawbacks to the negative 

worded items within the scale. CFA in this thesis found poor factor loading scores on a 

number of the negative worded items confirming the point raised by McKay at al. 



218 
 

 

(2014). It can be concluded that the Rosenberg scale is not suitable for people with ID, 

at least from our sample of ID participants and an alternative scale to measure self-

esteem be used in future studies. The test-retest of the instruments to measure the 

psychological outcomes enhances further their reliability in this study.  

9.3 Key findings and contribution to knowledge  

9.3.1 Physical activity levels of adolescents with ID  

The WHO (2010) stated that children and adolescents must take part in 60 minutes of 

MVPA on a daily basis to avail of the health benefits of an active lifestyle. Stage 3  has 

demonstrated evidence of low physical activity of adolescents with ID throughout, in 

that only 5% of participants met the WHO (2010) guidelines. For the first time in a 

comparison study of this design, study findings have also demonstrated that 

adolescents without ID show similarly low levels of MVPA (7%). Critically, this thesis 

also provides unique longitudinal data, which up to now has been lacking. Results 

from the three groups (ID-DofE, Non-ID, ID-control) revealed that these levels did not 

improve over a 9-month period despite two of these groups taking part in an 

intervention that purported to promote an increase in physical activity levels. 

According to these findings, the problem of adolescents not meeting the 

recommended WHO guidelines is not only an issue for a disabled population, but of 

wider concern to the adolescent population and has implications for government 

health education, policy and research.  

There were no differences in daily average time spent in total (the sum of light, 

moderate and vigorous) physical activity between the participant’s with and without 

ID but those without ID partook in significantly more intensive levels (MVPA) than 
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their counterparts. The higher levels of daily average time spent in MVPA in non-ID 

adolescents have been reported previously (Hinkson and Curtis 2013) albeit not in a 

study of this design solely using accelerometers as the instrument to measure physical 

activity.  

The difficulty of people with ID in meeting the WHO (2010) guidelines has been 

reported previously. Phillips and Holland (2012) found that none of their 152 

participants (with ID) met these guidelines. Similarly, Frey et al. (2008), in a systematic 

review found that only 2 out of 19 studies produced evidence of young people with ID 

meeting the physical activity guidelines (albeit with numerous methods of collecting 

physical activity data). In a recent review conducted by Hinkson and Curtis (2013), 

they found that of the 10 cross-sectional studies that directly compared ID and non-ID 

children, the non-ID children took part in more MVPA level physical activity in all but 

one study (tested through various measurement methods). Although the results from  

Stage 3  found that 5% of participants with ID were meeting the WHO (2010) 

guidelines, that is still a low number of already vulnerable young people benefiting 

from higher intensity physical activity.   

An intriguing finding of this study relates to the time of day that physical activity takes 

place. Stage 3 baseline results indicated that compared to their non-ID peers, 

adolescents with ID took part in significantly less MVPA both before (Non-ID = 5.58 

minutes, IDDofE = 2.12 minutes, ID-control = 0.67 minutes) and after school (Non-ID = 

20.34 minutes, ID-DofE = 10.40 minutes, ID-control 17.30 minutes). There were no 

significant differences in MVPA during the school period but the differences in those 

two time periods were enough to yield significant average daily MVPA differences as a 

whole (Non-ID = 35.32 minutes, ID-DofE = 23.36 minutes, ID –control 25.20 minutes). 
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These significant differences in MVPA did not change across the period of the study 

meaning there was no effect from the DofE programme and the participants with ID 

were consistently less physically active at higher, health benefiting intensity. 

This sub-analysis from the whole day of physical activity participation has not been 

undertaken previously in the ID population, however the examination of physical 

activity during different periods of school time was undertaken by Sit et al. (2007) and 

Pitteti et al. (2009). These two studies provided conflicting results where Sit et al. 

(2007) found 17.8 minutes of average daily MVPA during school time (n = 172, mean 

age =14, ± 2) compared to 83.5 minutes of MVPA in the Pitetti et al. (2009) study (n = 

15, mean age = 9, ± 2). Neither study compared these ID participant results with a 

non-ID group nor were they adopting the same method of measurement. Whereas Sit 

et al. (2007) used direct observation techniques; Pitteti et al. (2009) used heart rate 

monitoring to assess physical activity levels. This inconsistency in methods and 

subsequent results was an example of the difficulties in drawing conclusions of 

physical activity levels in ID participants between studies. The use of three groups 

being measured in Stage 3 using identical instruments meant that an accurate 

comparison could be drawn whereas others could not due to their study limitations.  

In order to accurately assess the habitual trends of physical activity participation this 

study adopted similar methods to that of Breslin et al. (2012). Using accelerometers, 

Breslin and colleagues examined the physical activity levels of non-ID 8-9 year olds (n 

= 84) from socioeconomically deprived areas of Northern Ireland, at different times of 

day. Breslin et al. (2012) found that a 12 week school based healthy lifestyle 

programme (Sport for Life),  that actively promoted physical activity and healthy 

nutrition significantly increased levels of MVPA at the time periods between 7am – 
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9am and between 6pm and midnight. Critically, the Sport for Life programme 

promoted the WHO recommended 60 minutes of MVPA per day whereas the DofE 

programme requires only an hour per week from participants to meet their targets. 

In this thesis the difference in MVPA before and after school may be attributed to the 

method of transportation to and from school. Traditionally, as special education 

schools tend to have a larger catchment area than comprehensive schools (GOV.UK 

2015), young people with ID rely on motorised transport through their family car, taxis 

or an education provided school bus service. Children with ID are entitled to free 

school transport. Therefore, depending on their level of disability, adolescents with ID 

who are not physically disabled have less incentive to actively travel to school if there 

is a free bus service, no matter how near or far they live from school. Travel escorts 

accompany young people on school buses but there is no such provision to support or 

encourage young people with ID who want to walk or cycle to school. In contrast, non-

ID adolescents more often live nearby their schools and therefore walk or cycle to and 

from school. This can partly account for the significant difference in MVPA during the 

time periods before and after school. 

This thesis found no differences in MVPA during school time. This finding is in contrast 

to the earlier cited study from Pitteti et al. (2009) where during school time alone they 

reported a daily average of 83.5 minutes of MVPA. The methodological validity of that 

study was questioned by Hinkson and Curtis (2013) however, as Pitetti et al. (2009) 

reported a number of methodological issues when using heart rate monitors to 

measure physical activity. Pitetti et al. (2009) encountered a number of problems 

when trying to establish baseline heart rates; 1) many participants being unable or 

unwilling to ‘sit still’ when measuring resting heart rate, 2) poor compliance in wearing 
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the heart rate monitor and 3) that the heart rate of individuals can be affected by 

levels of stress or excitement levels and medication. Therefore heart rate telemetry 

might not be a suitable method for measuring physical activity in this population. 

Pitetti et al. (2009) recommended that future studies sought methods to increase 

compliance in alternative objective methods to measure physical activity- the research 

presented in this thesis did exactly that. 

A strength of the research throughout this study has been that between study groups 

the methods of objective physical activity measurement was identical. The protocol 

designed and tested in Stage 1 accurately and consistently measured physical activity 

in the participants within Stages 1 and 3 which in light of clear methodological issues 

is an important and much needed contribution to the literature and research 

methodology.  

9.3.2 Physical fitness levels of adolescents with ID 

The fitness test results remained consistent throughout the thesis where the 

participants without ID returned higher test scores in all components. The DofE 

programme did not have an effect on the levels of fitness in either DofE participants 

with or without ID. That adolescents without ID are physically fitter is not a new 

finding in the literature (Chow et al. 2005, Salaun and Berthouze-Aranda 2012). 

However, the method that was used in this thesis to measure fitness is a new 

contribution to the literature. And because the fitness protocol was the subject of a 

pilot study and test-retest reliability this is the first study that has reliably measured 

the fitness levels of adolescents with and without ID simultaneously. As such, the 

fitness test results are of concern to those associated with the health of people with 

ID and it is recommended that further interventions are required to improve their 
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physical fitness given its positive relationship to health (Hoeger and Hoeger 2014, 

Sawada 2014, Merrill 2015). 

 9.3.3 Psychological outcomes of adolescents with ID. 

There were significant differences in self-efficacy between the IDDofE group (lower) 

and both the NonID and IDcontrol groups. This significant difference was evident for 

the whole period of Stage 3. This difference in self-efficacy between people with and 

without ID has been reported previously (Lackaye et al. 2006). However, the 

unexpected finding in this thesis was the difference between the two groups of ID 

participants. The difference is difficult to account for but might be due to the 

participants in the IDDofE group coming from schools that offered more extra-

curricular opportunities (such as the DofE programme). Although it might be expected 

that being offered such opportunities might be beneficial, it might also provide a 

realisation of the barriers that exist for young people with ID have to face and as such 

become aware of opportunities that their peers without ID can access more easily.    

With regard  to self-determination, longitudinal investigation revealed that the Non-ID 

group were  more self-determined in subscale 3, (Doing things I like in my spare time) 

across the whole study; subscale 4, (Taking part in my local community) at T2 only; 

subscale 5 (Doing things I like in the evenings) at T3 only, and subscale 6 (Expressing 

myself) at T2 only. Although none of these differences were a consequence of the 

DofE programme (owing to a lack of significant within group or interaction effects), 

the findings are the first simultaneous examination of self-determination between 

adolescents with and without ID - a significant contribution to knowledge. The findings 

reveal differences in the self-determination subscales that can be related to the 

barriers to community participation that had been discussed in this thesis and 
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previous literature such as social isolation (McConkey et al. 2013) and a shortage of 

facilities (Nicholson and Cooper 2013).  Therefore the results of this research 

contribute tangible evidence by the participants with ID reporting lower levels of self-

determination with regard to taking an active part in society compared to their peers 

without ID. Finally, the self-esteem results revealed a significant difference between 

the non-ID group (higher) and the ID-DofE group at T1. This difference was not evident 

at T2 and T3. The DofE programme, in its mission statement declares that the 

programme “…develops practical and social skills and personal interests.  This helps 

young people to realise their unique potential and gain greater self-esteem” (DofE 

programme mission statement 2014). The findings from this study do not support this 

claim in contrast to the Campbell et al. (2009) study who also measured self-esteem 

through the Rosenberg (1965) scale but found that self-esteem improved following the 

DofE programme. However, caution should be drawn with regard to the use of the 

Rosenberg scale from the findings of Stage 2 of this study. 

      9.4 Key issues raised by this thesis  

The new contribution to literature that this thesis has generated has raised a number 

of key issues that will be discussed here; 1). The role of education and physical 

activity: 2). Policy and physical activity and 3). The reasonable adjustments of the DofE 

programme. 

 9.4.1 The role of education in enhancing physical activity participation   

The findings from this study did not demonstrate a significant positive change in levels 

of MVPA during school hours following participation in the DofE award. However, the 

role of education in promotion of physical activity through either the influence of 
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physical education (PE) or school based interventions is vital in the ID population 

(Fitzpatrick et al. In Press). Consistently the findings from this study have shown that 

adolescents with ID take part in significantly less MVPA than adolescents without ID. 

That means that there is a requirement for an effective educational strategy to 

enhance the opportunities to take part in physical activity for this vulnerable group. 

Clearly for the participants in this thesis, the DofE has not facilitated this requirement. 

Indeed, Stage 3 results also revealed that although non-ID adolescents are taking part 

in more average daily MVPA than ID adolescents, only 5 participants out of a possible 

54 demonstrated they were meeting the 60 minutes per day target. It seems 

therefore that this need for intervention is required across all groups in this age 

group.  

The school environment is a place where there is an opportunity to enhance the 

physical activity levels of young people with ID. In a recent case study Fitzpatrick et al. 

(In Press), interviewed PE teachers in a special education school who reported there 

was not enough time devoted to PE in spite of it being timetabled into the school 

curriculum. One teacher in particular reported that this was also true for mainstream 

comprehensive schools but that the young people in his school suffered more from a 

lack of PE than their non-ID peers. Teachers cited extra-curricular barriers to 

opportunities for them to take part in physical activity outside of school. The findings 

from this thesis confirm these fears expressed by the teacher involved, as when there 

is the opportunity for an intervention to potentially enhance the physical activity 

levels of adolescents with ID, there was no evidence to suggest that the DofE 

programme can help achieve this. Perhaps, therefore, an intervention that is solely 

designed around the benefits of physical activity and health that encompasses guided 
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physical activity participation is what is required for the ID population and they should 

be encouraged to pursue such an intervention as it is more targeted that the DofE 

programme. 

Educating young people about the importance of physical activity for health should 

not be the sole responsibility for PE teachers.  Education can be integrated into 

interventions that are delivered to young people with ID, particularly physical activity.  

However, other than encourage participants to partake in physical activity through the 

requirement of a set number of hours, the DofE does not offer an educational aspect 

into the importance of physical activity for health. Arguably this might be the reason 

that there was no effect from the DofE on physical activity levels. According to self-

determination theory (Deci and Ryan 1986), people become motivated if there is the 

belief that if a specific behaviour is performed it will to lead to anticipated outcomes. 

Therefore if young people are educated about the benefits of healthy behaviours such 

as enhancing physical activity participation then they are more likely to engage in that 

behaviour. Therefore this study adds credence to interventions that have included an 

educational element to its delivery such as those described by Stanish and Temple 

(2012) and Breslin et al. (2012).  

The role of theory underpins the Sport for Life (SFL) programme (Breslin and Brennan 

2012), for example. The SFL programme is based on Social Cognitive Theory (SCT, 

Bandura 1986 and therefore acknowledges the recommendations of the MRC (2012) 

and the design of complex interventions that they should be based on an established 

theoretical framework. A longitudinal examination of the SFL programme facilitated 

an increase in daily average MVPA (albeit in 8-9 year old school children without ID). 

Of course the DofE was designed before the MRC guidelines and was not intended to 
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be a health promoting intervention at its inception. However, with a captive audience 

of 170,000 participants per year across the UK and claims that the programme can 

enhance physical activity participation, arguably there is a responsibility to their 

participants to modernise its content and delivery by including educational elements 

regarding physical activity and its benefits.    

9.4.2 Policy and physical activity  

The findings from this study suggest that current policy towards addressing physical 

activity in young people with ID does not appear to be working. The lack of specific, 

targeted policy is typical in the field of ID and this lack of equity is what McConkey 

(2012) describes as one of the most pressing of the world’s problems. Without the 

agenda for a more targeted approach to physical activity and health interventions 

being driven by large influential organisations such as the WHO and DoH then young 

people with ID are at risk of being further disadvantaged by being left behind their 

non-ID peers. This is not to say that the current MVPA guidelines should be changed 

for young people with ID, but a concerted movement to promote the MVPA guidelines 

in SEN’s and centres for people with ID must be adopted if the health deficits that 

previous literature and this thesis has found are to be addressed.  

Findings from this thesis add weight to the argument for the need of further provision 

and investment into services for vulnerable groups. Organisations such as the DofE 

can play a role in policy change due to its extensive captive audience. However, as it 

stands the DofE has not been found to be a health intervention based on the 

mesasures selected in Stage 3 in spite of its objectives. If the DofE made three 

reasonable adjustments (as will be discussed in a following section) it might address 

the health needs of its participants.   
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There are existing physical activity interventions such as Team up for Fitness (Stanish 

and Temple 2012) and Sport for Life (Breslin and Brennan 2012) that have facilitated 

positive changes in physical fitness and physical activity respectively.  With some 

adaptations these two programmes could potentially be successful in promoting 

similar results in the adolescent ID population. For example, if ID policy was to engage 

with the providers of programmes such as Team up for Fitness (Stanish and Temple 

2012) and/or Sport for Life (Breslin et al. 2012) which facilitated positive changes in 

physical fitness and physical activity to their participants, then there is potential for a 

vital addition in health educational programmes.  

Stanish and Temple (2012) proposed that offering community based programmes to 

children and adolescents with ID that involved peers to promote socialisation is the 

direction that future health interventions should take. In their study, Stanish and 

Temple (2012) found that a peer guided programme (Team up for Fitness), improved 

fitness components in 20 adolescents with ID (mean age 17.8 yrs) when they were 

paired with a non-ID partner. The authors argued that the programme, through the 

use of peer guides, mitigated a number of barriers associated with physical activity, 

namely; not knowing how to and not having someone to exercise with. Perhaps a 

‘peer buddy’ system such as that adopted by Stanish and Temple (2012) should 

therefore be a mode of delivery adopted by the DofE for participants with ID.  

Sport for Life (Breslin and Brennan 2012) actively encourages enhancing levels of 

MVPA through its 12 week, school delivered programme. The programme’s success in 

fostering significantly increased levels of MVPA in 8-9 year olds (non-ID) demonstrated 

that educating young people about the benefit of MVPA in addition to discussing the 

60 minute recommendations (WHO 2010) is a method that should be adopted. 
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Therefore, as opposed to the arbitrary target of one hour of physical activity per week 

that is the current requirement for the DofE participants, perhaps adopting a 

programme such as Sport for Life to become part of the DofE programme as its 

physical activity element is recommended.  

9.4.3 Implications of this study for the DofE programme 

Quantitative findings from this study have shown that the DofE award does not have a 

positive effect on the health of adolescents with ID and only marginal effects on 

adolescents without ID in this study. 

A number of factors will be discussed that will consider why a programme that is so 

popular and held in such high regard by schools, universities and thousands of 

participants does not meet its aims and objectives.  

  9.4.3.1 Design of the DofE 

The DofE award was designed in the 1950’s for adolescents without disabilities and 

has changed relatively little since (DofE 2014a). Although the DoE states that it is 

‘open to all’ no matter their background, disability etc. there are no specific 

recommendations as to how a person with ID, for example, might complete the award 

to as high an attainment standard as a typically developed peer. This is perhaps best 

illustrated on the DofE website under the ‘Why do your DofE?’ (DofE 2014c) section. 

This section is solely devoted to employment skills, job opportunities and the 

Universities and Colleges Admissions Service (UCAS) recognition, things that 

participants with ID might not have an interest in, but is clearly geared towards 

encouraging non-ID participants to take part in the DofE to further their career 

prospects.   There is a section on the website entitled ‘achievable by all’ which is 
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accessed through the ‘leaders information’ section and not as a main ‘tab’ on the DofE 

front page of its website.  

9.4.3.2  Content of the DofE 

The DofE contains the components of volunteering, skills, physical activity and 

expedition. These components are measured by the number of hours committed to 

each. This commitment is verified by a third party and then checked by the DofE lead 

in each school or delivery centre. The completion of the set number of hours means a 

‘pass’ and completion of the award following a final expedition. Throughout the 

programme there is no educational element other than the ‘skills’ element where the 

participant is required to learn a new ‘skill’ and the preparation of the expedition. The 

‘skill’ that is learned can be ‘anything you like… from podcasting to pottery’ (DofE 

2014d) but is under the scrutiny of a third party to verify that the number of hours 

commitment is completed. The expedition preparation is more structured and 

involves map reading, first aid, camping skills and emergency response. In a similar 

way to the skills section the Physical element is measured using the number of hours 

completed rather than measuring actual physical outcomes or targets.   

There is an issue with measuring the effect of an intervention that is so informal in its 

content and structure delivery – which is a potential limitation of this thesis However 

the study within Stage 3 was a justified investigation due to the popularity of the DofE 

programme and its claims made by its aims and objectives of being able to enhance 

self-confidence, motivation, self-esteem, physical activity participation and physical 

fitness. The DofE programme has not previously been the subject of such a robust 

investigation as it was in this thesis with the fidelity of the award being addressed in 

depth in Chapter 4.    
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9.4.3.3 Reasonable adjustments to the DofE  

Given the health risks that are not only faced by adolescents with ID but also without 

ID, programmes such as the DofE have a duty of care to their participants because 

they advertise strong claims to positively affect physical and psychological outcomes. 

In its current form the DofE did not facilitate positive physical and psychological 

changes in the participants who took part in studies in this thesis. This thesis had 

justified the requirement of an intervention that could offer this holistic approach but, 

as things stand, the DofE is not the answer. However, the potential of the DofE is 

substantial given its captive audience, resources, infrastructure and recognition. If the 

DofE is to truly meet their own targets then four reasonable adjustments must be 

made. The adjustments are 1). The mode of delivery through adopting a peer guide 

approach being adopted for participants with ID, 2). Educating participants about the 

benefits of physical activity through the adoption of specific physical activity 

programmes. 3). the promotion of the WHO (2010) guidelines of 60 minutes of MVPA 

across the organisation. 4). Attach a theoretical framework to the programme to 

enable quantifiable measurement of its effects as recommended by the MRC (2012) 

and Michie et al. (2011).     

9.4.3.4 Peer guides 

The use of non-disabled peer guides or ‘buddies’ to support participants with ID 

through interventions has been successful (Stanish and Temple 2012). Currently the 

DofE allows a family support worker or family member to support the young person 

with ID in the elements of the programme. However, Stanish and Temple (2012) 

recommended a named peer guide to work with participants through a programme or 

intervention to build a relationship and foster social and community connections. This 
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adjustment can be easily achieved through the identification of a ‘mainstream’ school 

to work alongside an ID school to complete the DofE. The peer guide themselves could 

potentially complete the ‘volunteering’ aspect of the award by supporting a 

participant with ID completing their programme.  

9.4.3.5 Educating participants about healthy lifestyles  

The DofE should educate participants about the health benefits associated with taking 

part in the ‘physical’ element of the award. The process of targeting a limited number 

of hours over a period of months is not conducive to health. Within the physical 

element of the award the DofE could include a process of educating participants about 

leading an active lifestyle and its associated physical and psychological benefits. For ID 

participants this could be in the form of active learning such as what is delivered in the 

Sport for Life programme as already described (Breslin and Brenan, 2012). This 

programme teaches participants about the health benefits of physical activity, how 

the muscles work in the body and the importance of healthy eating. If a programme 

such as this was adapted and incorporated into the programme as the physical 

element then, according to Breslin et al.’s (2012) previous results in a different cohort, 

it might potentially facilitate the physical and psychological benefits that are much 

needed in the ID population. 

9.4.4 Introduction of specified targets for physical activity 

The WHO (2010) recommendations of a daily average of 60 minutes of MVPA should 

be the new target for the physical element of the DofE programme. This would 

replace the somewhat ambiguous target of hours over a period of months. 

Furthermore, the WHO (2010) recommendations have been endorsed by the TCPA 
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(2010) who state that for all populations it is the responsibility of large, influential 

organisations to lead the campaign to achieve this goal. The DofE programme falls into 

this category given its size and status. 

9.4.5 Application of theoretical framework for behaviour change 

Michie et al. (2011) described that if an intervention is to be effective in promoting 

behaviour change, then a theoretical framework must be applied. Stage 3 applied a 

theoretical framework to the DofE programme by identifying the essential elements 

that Michie et al. (2011) had described as essential in quantifiable measuring the 

cause and effect of an intervention. In the sample of participants used in this thesis 

there were no changes in any psychological outcome. A limitation might be that the 

sample sizes were relatively small and therefore might have not detected a change, or 

perhaps the issues with a small number of the psychometric scales, as discovered in 

Stage 2 might have had an effect on the results of the study. 

9.5 Further Recommendations  

In addition to the recommendation to the DofE to make reasonable adjustments to its 

programme the findings from this study has enabled the formulation of the following 

recommendations for adolescents with ID specifically. 

9.5.1 Education 

1. The DofE should make reasonable adjustments to the programme to educate all 

participants about the importance of physical activity and other health promoting 

behaviours. 
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2. The Sport for Life (Breslin et al. 2012) programme is identified as a credible and 

realistic opportunity to educate young people with ID about the benefits of a healthy 

lifestyle and the adaptation and delivery to young people with ID should be pursued. 

Work is currently being conducted to modify the programme to those with ID. 

3. Parents are actively engaged in promoting physical activity to their children through 

school initiatives and education programmes. 

4. Physical education leaders in ID schools consider the emotional and psychological 

issues addressed in this thesis of promoting a sense of fun, camaraderie and inclusion 

when designing lessons and encouraging participation in physical activity. 

5. Consultation at education board level be pursued to discuss the increase in 

opportunity to take part in physical activity in ID schools, both during and after school 

9.5.2 Policy 

6. A clear statement from health organisations that the target of 60 minutes of MVPA 

applies to children and adolescents with ID no matter their severity of disability. 

7. The considerable risks to the health of adolescents with ID should be made 

explicitly clear to policy makers from all departments and the specific need of 

adolescents with ID is discussed at government level to ensure this age group is not 

getting ‘lost in the system’ between children and adult services. 

8. A broad consultation is needed to address the established barriers of transport, 

accessibility and social support of people with ID to be involved in their community, 

particularly in Northern Ireland. 
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9.5.3 Health 

9. Health educators should develop programmes that specifically address the physical 

activity needs of people with ID. This should be embedded in the curriculum of ID 

nursing students, physiotherapy students and physical activity/sports studies 

students. 

10. The psychological benefit of physical activity needs to be at the forefront of health 

education and form a part of all health education curriculums. 

9.5.4 Research 

11. To enhance the quality of research in the field of ID, future research should adopt 

studies of a similar design to this that: is longitudinal in design, uses control group 

comparisons and is based on a theoretical framework for behaviour change as per the 

MRC guidelines. 

12. The protocols that have been designed and tested in this study be adopted for 

future research to aid in the measurement of the health status of adolescents with ID.  

13. The use of qualitative research elements are used to guide and inform the 

methodological process to ensure the validity and enrich the content of future 

research. 

14. Future research is recommended to include broader health and behavioural 

effects of physical activity interventions such as cardiovascular risk factors, challenging 

behaviours and a broader measure of self-determination.  
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15. Following completion of an intervention, provision be made to ‘follow-up’ with a 

similar programme so as not to lose any long term effect that a successful intervention 

may facilitate.  

9.6 Reflection on limitations and difficulties of conducting research with 

adolescents with ID 

During the process of conducting research throughout the time line of this PhD 

programme the researcher noted factors that led to certain limitations that have been 

acknowledged throughout the thesis. The first was the difficulty encountered when 

recruiting participants for Stage 3, in particular the control group of participants with 

ID who were not taking part in the DofE programme.  These participants were 

recruited from schools that did not offer many extra-curricular activities such as the 

DofE programme and other leisure pursuits. There was a tangible difference in how 

the researcher was welcomed to these schools and how much the teachers and 

parents in the school engaged with the opportunity to take part in research. Although 

the school principals organised their visits, the majority of teachers (with one notable 

exception) seemed to be reluctant to assist the researcher whereas in the schools 

where the DofE was offered the parents and teachers of those participants appeared 

to be more acceptable of new activities and new people in their schools. Whether this 

was a consequence of the ethos of the school is difficult to ascertain.  

The difficulty in accessing some schools was perhaps best illustrated by the lower 

numbers of parents attending the information sessions and giving permission to their 

children to participate in research in the ID control group. Indeed, a lower number of 

principals invited the researcher to their school in the first instance.  No reason was 

given for the decline of the invitation to participate. 
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These recruitment issues presented limitations with being allowed to draw definitive 

conclusions on the results of Stage 3. It meant that the sample fell below the required 

number that was calculated through the sample size analysis (27 as opposed to 50, 

(section 5.4.2)). Combined with the previously discussed limitations of the sample size 

power within Stage 3 a level of caution is acknowledged following the discussion and 

implications of findings in this thesis. 

 9.7 Conclusion 

To conclude, the research presented within this thesis has met its aims and objectives 

through the design and testing of instruments to measure the effect of the DofE 

programme on adolescents with ID. This first simultaneous longitudinal examination 

of physical activity in adolescents with and without ID found significant differences in 

MVPA, which had not been examined before in a study like that designed for this 

thesis. The results have confirmed that adolescents with ID partake in less health 

benefiting MVPA than their non-ID peers.  

This thesis did not find that the DofE programme for our sample could facilitate 

positive changes in physical and psychological outcomes which it purports to do in its 

aims and objectives. However, the DofE programme has substantial participation rates 

and if the organisation made a small number of reasonable adjustments as 

recommended previously there is the potential to enhance the rate of MVPA in its 

170,000 participants each year. This could be an especially vital initiative for 

adolescents with ID who are in need of programmes that would encourage an 

increase in physical activity participation and begin to address the health disparities 

that this vulnerable group face on a daily basis. 
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Appendix 1: 

 

Guiding principles of the Duke of Edinburgh programme 
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Appendix 2 

 

Participant information sheet for Pilot Study (Stage 1) 

 

 

 

Dear Parent/Guardian 

Hello! My name is Ben Fitzpatrick and I’m a researcher in the Nursing department at the 

University of Ulster. I am conducting research into the health and fitness of teenagers with a 

learning disability. For part of my research I am carrying out a short ‘pilot’ study and would 

very much appreciate your consent to allow your son/daughter to take part in my research.  

Before you decide if your child can take part, it is important that you understand what the 

research is for and what they will be asked to do. Please read the following information and 

do not hesitate to ask any questions about anything that might not be clear to you. Make sure 

you are happy before you decide what to do. Thankyou for taking the time to consider this 

invitation. 

 

Purpose of the study:  While there has been very little research carried out in young people 

there has been especially little done in the population of young people with learning 

disabilities. It is especially important that more research is carried out with these young 

people as services are developed further and funding is allocated for future projects. Your 

child will be in something called a control group. A control group is a very important part of 

the study as it allows researchers to assess the differences that a particular intervention has 

on another group of people. In this study another group of people will be taking part in the 

Group of Edinburgh award scheme., Although your child is not taking part in the Duke of 

Edinburgh award scheme it is still very important that your child is included in our study so 

that the effectiveness of schemes such as the Duke of Edinburgh award scheme can be shown. 

We hope this will encourage services and funding providers to provide more projects for 

young people with a learning disability across Northern Ireland. 

 

Does my child have to take part? No. Participation in the study is entirely voluntary and it is 

up to you and your child to make the decision.  If you do decide to take part you will be given 

a consent form to sign and your child will be provided with an information sheet and an 

assent  form which means they can provide their own consent to take part. If you or your child 

agrees to take part and then change your mind then you can withdraw from the study without 

giving any reason. 
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What will happen if my child takes part?  There are 2 parts to this study. The first part of the 

study is concerned with the physical wellbeing of the young people within the study. Your 

child will take part in a number of simple physical measurement tests. These are height, 

weight and waist circumference. These will be carried out by the main researcher who is also 

a qualified nurse with the help of classroom assistants or teachers. The next physical 

wellbeing measurement will be a short fitness test. This is a specially adapted test so that all 

young people with and without disability can take part. This will conducted at your child’s 

school and will be a fun session element and will be led by the main researcher. Finally, your 

child will be asked to wear a device called an accelerometer which measures the level of 

physical activity your child takes part in on a weekly basis. This is a very small device – about a 

quarter of the size of a mobile phone- which is worn around the waist. There is no discomfort 

associated with wearing this device. The device is worn every day for one week at a time from 

getting up in the morning to going to bed at night. The device can be removed when 

showering, bathing etc. The second part of the study is a focus group discussion where we will 

ask for volunteers to tell me about their experience of taking part in this research. The focus 

group will be recorded so that I can accurately report what your child tells me. This recording 

will be kept confidential. These focus groups will help me adjust my future research if need 

be, but most importantly will provide important information about how they felt when 

exercising and wearing the physical activity belt. 

 

What does my child have to do: You or your child do not have to take part in any preparation 

for the study. They should follow their normal day to day activity. 

 

Risks or disadvantages:  There are few risks and disadvantages relating to this study. The main 

points are discussed in the above section. Risk will be minimised by us asking you if there is 

any reason why your child could not take part in any of the physical tests. If there are 

concerns raised by your GP about your child’s participation in the study then your child will 

not be asked to take part in this study. If at any point concerns are raised by the parents, 

teachers, or the child themselves then these will be addressed immediately and confidentially 

by the main researcher. 

 

Are there any possible benefits of taking part? The main benefit of taking part in this study is 

that it will provide information that will be important for researchers to understand the 

effects of such programmes on young people. With this information the research team 

through the University of Ulster can make recommendations to funders about how future 

funding can be delivered to young people. Your child should also find the fitness test to be a 

fun activity to take part in.  

 

What happens when the study ends?  When the study ends information will be provided 

about the results of the study. You can continue to keep in touch with the researcher 

regarding any future research or if you have any questions at any point in the future. 
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What happens if something goes wrong?  It is very unlikely that anything will go wrong within 

the research study. However, as the study is being conducted by the University of Ulster, it 

has procedures in place for reporting, investigating, recording and handling any adverse 

events. Any complaints will be taken very seriously and you will be given information and 

assistance into how and to whom you can make a complaint. 

 

Will my information be kept confidential? Yes. All information and data will be securely kept 

in a locked filing cabinet in the Coleraine campus at the University of Ulster. Under the data 

protection act any names etc. will be removed from all documentation.  

 

What will happen to the results of the study? The results of this study will give the research 

team valuable information about being able to carry out a bigger study in September which 

will take place over the next 18 months. 

Who is organising and funding the research?  The research is being organised by and 

conducted mainly by the main researcher who is a doctoral student studying toward their 

PhD. They are being supervised by a committee of experienced researchers. Funding is 

provided by the Department of Education and Learning. 

 

Who has reviewed this study? In addition to the supervision committee this project is subject 

to review by a doctoral committee in accordance to the University of Ulster procedures.  

 

Contact details:  For information regarding the study and if you have any questions you can 

contact the main researcher Ben Fitzpatrick. 

 Telephone: 07717740426 

 Email: Fitzpatrick-b1@email.ulster.ac.uk 

 Address: Room G229, School of Nursing, University of Ulster, Coleraine, BT52 1SA 

 

Thankyou for your help, 

Yours sincerely 

 

Ben Fitzpatrick   

 

 

mailto:Fitzpatrick-b1@email.ulster.ac.uk
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Appendix 3: Consent form from for parents 

 

CONSENT FORM 

 

Project title:  To assess the efficacy of an intervention on both psychological and physical 
health of young people who have an intellectual disability. 

Chief Investigator:  Ben Fitzpatrick 

 

 I confirm that I have been given and have read and understood the 

information sheet for the above study and have asked and received answers 

to any questions raised.   ( ) 

 

 I understand that my child’s participation is voluntary and that I am free to 

withdraw at any time without giving a reason and without my rights being 

affected in any way. ( ) 

 

 

 I understand that the researchers will hold all information and data collected 

securely and in confidence and that all efforts will be made to ensure that I 

cannot be identified as a participant in the study (except as might be 

required by law) and I give permission for the researchers to hold relevant 

personal data.  

( ) 

 

 

 I agree that my son/daughter can take part in the study  ( ) 

 

 

Name of subject    Signature   Date 

 

Name of person taking consent   Signature   Date

  

 

Name of researcher    Signature   Date 
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Appendix 4  

Assent forms for participants to take part in research 

 

Consent (assent) form  

 

      

I say it is OK for Ben Fitzpatrick from the University of Ulster to spend time with me for 

his study. 

 

I have seen the information sheet about the study. 

 

I understand what it says. 

 

I had a chance to ask questions about it. 

I agree to be in the study.      

 

YES   NO  

  

 

 

I say that Ben can measure my weight, height and waist size.  

YES   NO  

 

 

 

If I do not want to be in the study anymore, I do not have to.  

http://4.bp.blogspot.com/-VH8jKYdsQY0/TctHg0iaspI/AAAAAAAAARw/Ws0ap_GWGnk/s1600/Online-Measurement-Tools.jpg
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I can tell Ben if I do not want to be in the study anytime.  

I can still take part in the Duke of Edinburgh Award scheme. 

 

Ben will not let anyone know who is in this study. He may write what I say and what I 

do. But no one will know it was me. 

 

I can phone Ben if I want to know more about the study. 

Ben’s phone number is 028 70123163 

 

 

_____________________  _________________  

My signature    Date    

 

_____________________  _________________ 

Ben’s signature   Date   
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Appendix 5 

 

Participant information sheet for parents of adolescents with ID taking part in DofE 

Programme: 

 

 

 

Project Title 

To assess the efficacy of an intervention on both psycho-social and physical wellbeing and 

community connectedness in young people who have an intellectual disability. 

This project will aim to investigate if a particular social enterprise course has a positive effect 

on young people’s psychological and physical wellbeing. 

Your child is being invited to take part in a research study which is being conducted by the 

Nursing research department within the University of Ulster. This study is part of PhD project. 

Before you decide if your child can take part, it is important that you understand what the 

research is for and what they will be asked to do. Please read the following information and 

do not hesitate to ask any questions about anything that might not be clear to you. Make sure 

you are happy before you decide what to do. Thank you for taking the time to consider this 

invitation. 

Purpose of the study:   

This study aims to investigate the effect that the Duke of Edinburgh award scheme has on the 

psycho-social and physical wellbeing of young people. There has been a large amount of 

research on how different programmes can affect the physical health of young people. Some 

studies have shown an increase in physical fitness and reduced risk factors to health such as 

obesity and high blood pressure. However, there has been less research about how these 

programmes affect young people’s psycho-social wellbeing. By psycho-social we mean how 

young people feel about themselves. The small amount of research that has been done shows 

that there is some improvement in psycho-social wellbeing when young people follow 

exercise programmes and become physically fitter. In other words the more physically healthy 

young people are the better they feel about themselves. However, there are very few studies 

that have been carried out with young people with learning disabilities and therefore it is 

difficult for researchers and service providers to understand why this happens. This study is 

looking to see if the Duke of Edinburgh award can affect both psycho-social and physical 

wellbeing. We hope that our results will provide important information to the researchers so 

that we can recommend ways in which future funding for young people with and without 

disabilities is provided. 

Why has my child been chosen?: While there has been very little research carried out in 

young people there has been especially little done in the population of young people with 
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learning disabilities. As your child is taking part in the Duke of Edinburgh award scheme 

through the Belfast Activity Centre it is hoped that your child is included in our study so that 

the effectiveness of the award scheme is assessed by measuring your child’s progress 

throughout the scheme. 

Does my child have to take part? No. Participation in the study is entirely voluntary and it is 

up to you and your child to make the decision. If you decide not to take part this will not affect 

the participation of your child within the Duke of Edinburgh award scheme or any activity 

within the Belfast Activity Centre. If you do decide to take part you will be given a consent 

form to sign and your child will be provided with an information sheet and an assent  form 

which means they can provide their own consent to take part. If you or your child agrees to 

take part and then change your mind then you can withdraw from the study without giving 

any reason. 

What will happen if my child takes part?  There are 2 parts to this study. The first is assessing 

any psycho-social changes that take place over the course of the Duke of Edinburgh 

programme. In other words, are there any changes in psychological wellbeing over the course 

of the programme. This is assessed by using 3 different questionnaires. Each questionnaire 

contains a series of questions and the answers that are given are allocated a score. The score 

for each questionnaire is recorded. The questionnaires are then repeated at different time 

intervals over the course of the Duke of Edinburgh award scheme. The scores that your child 

records on the questionnaires over the different time points are then compared to each other 

to see if there are any changes in the answers that have been given. Your child will be given 

assistance to complete these questionnaires within their schools by their teachers or teaching 

assistants. More information on what exactly each questionnaire measures and asks can be 

provided if requested.  

The second part of the study is concerned with the physical wellbeing of the young people 

within the study. Your child will take part in a number of simple physical measurement tests. 

These are height, weight and waist circumference. These will be carried out by the staff at the 

Belfast Activity Centre and the main researcher who is also a qualified nurse. The next physical 

wellbeing measurement will be a short fitness test. This is a specially adapted test so that all 

young people with and without disability can take part. This will conducted at the Belfast 

Activity Centre and will be a fun element of the study which will be led by the main 

researcher. All of these physical tests will be conducted at different time points to assess any 

changes as the Duke of Edinburgh scheme progresses. 

Mile walk/run: Each participant will be asked to complete a mile walk or run. They will be 

given encouragement and support by the BAC staff/teachers in addition to the doctoral 

student. It will take place over a designated area of the BAC or school grounds and will be fully 

supervised at all times. Each participant will be timed by the doctoral student. 

Fitness test: Each participant will be asked to take part in a fitness test consisting of 3 

elements. 1). Sit and reach: This tests flexibility and each person will be asked to sit on either 

the floor, chair or wheelchair and reach forward onto a measuring board. 2). Shuttle run: 

Participants will take part in a bleep test. A short course of 5m will be laid out and they must 

walk/jog/run between the 2 markers in time with the “bleep” that sounds at steadily 
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decreasing intervals. When a participant cannot keep in time with the “bleep” they sit out and 

rest. 

 Sit-ups: Each participant will be asked to complete as many sit-ups in 1 minute as possible. 

Finally, your child will be asked to wear a device called an accelerometer which measures the 

level of physical activity your child takes part in on a weekly basis. This is a very small device – 

about a quarter of the size of a mobile phone- which is worn around the waist. There is no 

discomfort associated with wearing this device. The device is worn every day for one week 

from first thing in the morning until going to bed at night. The device must be removed when 

showering, bathing etc. As before, the accelerometer will be worn on 3 different occasions: 1 

week in September/October, 1 week in December/January and 1 week in May/June. Using 

this device on a number of occasions to will allow us to find any changes in the amount of 

physical activity that your child takes part in.  

What does my child have to do: You or your child do not have to take part in any preparation 

for the study. They should follow their normal day to day activity and take part in the Duke of 

Edinburgh award scheme as directed by the Belfast Activity Centre. 

What about side effects?:  As some of the questionnaires are concerned with psychological 

wellbeing some young people may find some of the subjects difficult to talk about. However, 

those taking part will be told that they can take a break at any point. During the physical 

fitness test those involved may become out of breath due to their body’s normal response to 

exercise. Again, those involved will be encouraged to take a break if they feel they need to. 

Risks or disadvantages:  There are few risks and disadvantages relating to this study. The main 

points are discussed in the above section. Risk will be minimised through the Belfast Activity 

Centre’s process of contacting the GP’s of those participating in the Duke of Edinburgh award. 

If there are concerns raised by the GP about your child’s participation in the award scheme 

then your child will not be asked to take part in this study. If at any point concerns are raised 

by the parents, teachers, Belfast Activity Centre staff or the child themselves then these will 

be addressed immediately and confidentially by the main researcher. 

Are there any possible benefits of taking part? The benefits of taking part in the Duke of 

Edinburgh award scheme are well known and the Belfast Activity Centre can provide you with 

a detailed timetable of the programme. The main benefit of taking part in this study is that it 

will provide information that will be important for researchers to understand the effects of 

such programmes on young people. With this information the research team through the 

University of Ulster can make recommendations to funders about how future funding can be 

delivered to young people. It is also important to the Belfast Activity Centre to show their 

funders the effects their work has on the young people that avail of their services.  

What happens when the study ends?  When the study ends information will be provided 

about the results of the study. You can continue to keep in touch with the researcher 

regarding any future research or if you have any questions at any point in the future. 

What happens if something goes wrong?  It is very unlikely that anything will go wrong within 

the research study. However, as the study is being conducted by the University of Ulster, it 

has procedures in place for reporting, investigating, recording and handling any adverse 
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events. Any complaints will be taken very seriously and you will be given information and 

assistance into how and to whom you can make a complaint. 

Will my information be kept confidential? Yes. All information and data will be securely kept 

in a locked filing cabinet in the Coleraine campus at the University of Ulster. Under the data 

protection act any names etc. will be removed from all documentation. However, if during the 

study information is given that may be deemed to be putting anyone within the study at risk 

this information will be disclosed to the relevant authorities.  

What will happen to the results of the study? It is expected that the results will be published 

in academic journals. This will happen roughly within a year of the completion of the study. It 

is hoped that the results will lead to further research in this area and perhaps lead to a greater 

understanding of where future funding should be directed.  

Who is organising and funding the research?  The research is being organised by and 

conducted mainly by the main researcher who is a doctoral student studying toward their 

PhD. They are being supervised by a committee of experienced researchers. All of these 

people work through the University of Ulster. Funding is provided by the Department of 

Education and Learning. 

Who has reviewed this study? In addition to the supervision committee this project is subject 

to review by a doctoral committee in accordance to the University of Ulster procedures.  

Contact details:  For information regarding the study and if you have any questions you can 

contact the main researcher Ben Fitzpatrick. 

 Telephone: 028 70123163  

 Email: Fitzpatrick-b1@email.ulster.ac.uk 

 Address: Room G229, School of Nursing, University of Ulster, Coleraine, BT52 1SA 

 

 

 

 

 

 

 

 

 

 

 

mailto:Fitzpatrick-b1@email.ulster.ac.uk
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Appendix 6 

Participant information sheet for adolescents with ID taking part in the DofE programme: 

 

 

 

 

 

 

 

 

 

I                                                                                                                               

 

 

I am a researcher at the University of 

Ulster and I work with young people . 

 

 

I am doing a study. 

A study is a way of finding things out. 

 

 

 

 

Do you want to be in the study? 

This information sheet tells you about the study. 

Hello, my name is Ben                                                                           

Information about the study 
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It helps you to decide if you want to be in the study or not. 

 

This is what we want to find out 

 

We are trying to find out how if doing the Duke of Edinburgh award 

makes you feel better about yourself. We want to also find out if it 

makes you feel more healthy and makes you want to do more 

exercise.                                                                                                                                         

 

 

 

 

 

 

 

 

 

 

 

 

What will you have to do? 

 

We will ask you to be in our study. 

You can say "yes" or "no". 

 

 

Why do we want to find out? 

 

Finding out about this will help us to inform 

services of how they can support you in the 

future and help you make your own 

decisions about your own life. 

 

Then we can tell others about it. 

 

http://www.bing.com/images/search?q=keeping+fit&view=detail&id=9454ADA8A4E2AEB6AF23A6DAD886BEB9352C0465&first=0&FORM=IDFRIR
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You don't have to decide yet. 

 

If you say "yes, maybe I want to be in the study", Ben will come to meet 

you. 

 

  

 

 

 

 

 

 

You can decide if you want to say "Yes, I want to be in the study". 
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If you want to be in the study, you must sign your name on a special form, 

called a consent form. 

 

If you find it difficult to write, someone else can help you. 

 

 

 

 

 

 

 

 

What happens if I say "no" 

 

If you don't want to be in the study, that's OK. 

 

You will still be able to do the Duke of Edinburgh award scheme. 
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What happens if I say "yes"? 

 

Ben will arrange to come and see you and your friends either in 

school or at the Belfast Activity Centre. You will be asked some 

questions. You will be given help to understand the questions by 

your teacher or someone at the Belfast Activity Centre or by Ben. 

You will also take part in some physical tests. These tests will 

measure how tall you are and how much you weigh. We will keep 

this information private. Another test we do is something called a 

fitness test. This will be a fun test and will see how good you are at 

exercise.  

In the last bit of the study Ben will ask you to wear a small machine 

– about the same size as a mobile phone. This tells us how much 

exercise you do in a week.  

 

 

 

 

 

 

 

 

 

 

 

 

 

http://4.bp.blogspot.com/-VH8jKYdsQY0/TctHg0iaspI/AAAAAAAAARw/Ws0ap_GWGnk/s1600/Online-Measurement-Tools.jpg
http://www.bing.com/images/search?q=question&view=detail&id=AF11BFF883B70C75150BF3F992AC3105EC02D21E&first=0&FORM=IDFRIR
http://www.bing.com/images/search?q=jogging&view=detail&id=8EFFF0E51864CE9D3B90A1F46F4ECAEC54DAAEB5&first=0&FORM=IDFRIR
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What will Ben do after the meeting? 

 

Everything you tell your teacher, Belfast 

Activity Centre Staff or Ben is private. 

 

They will not let anyone know who talked to them for this study. 

 

 

Ben will go and write down everything he found out when he met 

you.  

 

He will write down what you said in the questions and all the 

measurements and put all the numbers in a computer. 

 

 

 

 

Doing all these things down will help Ben to understand. 

 

Only the other people in his study team will know what Ben has 

written about you. 
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Only Ben and his team will read your answers to the questions and 

know your measurements. Nobody else will be able to see it. 

 

However, if you tell us that someone is hurting you or you are 

hurting somebody we will have to pass this information on.  But we 

will tell you if we are going to do this. 

 

 

When we have finished, we will tell others what we have found out 

and we will make a report.  

 

We will write down what we have found out.  

If you like, we will give you the paper so you can 

read what we found out. 

 

 

We may write what you say in a magazine or a 

report. 

 

No one will know that it was you who said it. 

We won't tell anyone your name. 

 

Can the study upset you? 
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Most people will not be upset by the study. 

 

 

But thinking about how you feel about yourself and the future might 

be sad and if you feel upset you can stop the questions at any time. 

  

Also if you don’t like the physical measurements or the exercise 

tests you can tell Ben or anybody else helping him. 

 

 

 

If you want to talk to someone about the questions or any other part 

of Ben’s study you can ask him to explain. You can also talk to your 

teacher or someone at the Belfast Activity Centre if you want to. 
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You, your carer or your parent can phone Ben if you want to know 

more about the study. 

 

Ben’s phone number is: 028 70123163 

 

 

Or you can write to Ben. 

His address is: 

 

Room G229  

School of Nursing, 

University of Ulster, 

Coleraine. 

BT52 1SA 

 

 

 

If you find it difficult to write, someone else can help you. 

 

Or you can send Ben an email. 
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His email address is: 

 

Fitzpatrick-b1@email.ulster.ac.uk   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix 7 
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Participant information sheets for parents of adolescents without ID: 

 

 

 

Project Title 

To assess the efficacy of an intervention on both psycho-social and physical wellbeing and 

community connectedness in young people who have an intellectual disability. 

This project will aim to investigate if a particular social enterprise course has a positive effect 

on young people’s psychological and physical wellbeing. 

Your child is being invited to take part in a research study which is being conducted by the 

Institute of Nursing Research within the University of Ulster. This study is part of a PhD 

project. Before you decide if your child can take part, it is important that you understand what 

the research is for and what you will be asked to do. Please read the following information 

and do not hesitate to ask any questions about anything that might not be clear to you. Make 

sure you are happy before you decide what to do. Thank you for taking the time to consider 

this invitation. 

Purpose of the study:  This study aims to investigate the effect that the Duke of Edinburgh 

award scheme has on the psycho-social and physical wellbeing of young people. There has 

been a large amount of research on how different programmes can affect the physical health 

of young people. Most of these studies have shown an increase in physical fitness and 

reduced risk factors to health such as obesity and high blood pressure. However, there has 

been less research about how these programmes affect young people’s psycho-social 

wellbeing. By psycho-social we mean how young people feel about themselves. The small 

amount of research that has been done shows that there is some improvement in psycho-

social wellbeing when young people follow exercise programmes and become physically fitter. 

In other words the more physically healthy young people are the better they feel about 

themselves. However, because there are very few studies that have been carried out with 

young people it is therefore difficult for researchers and service providers to understand why 

this happens.   This study is important because it is looking at how the Duke of Edinburgh 

award can affect both psycho-social and physical wellbeing. This is a good opportunity as 

there are very few schemes that aim to improve psycho-social and physical wellbeing at the 

same time. Therefore we hope to see improvement in both areas which will give important 

information to the researchers so that we can recommend ways in which future funding for 

young people with and without disabilities is provided. 

Why has my child been chosen: While there has been very little research carried out in young 

people there has been especially little done in the population of young people with learning 

disabilities. Although your child does not have a learning disability it is still very important that 

they take part as it will give us an understanding about how all young people react to the 

things that they learn while doing the Duke of Edinburgh award scheme. It is especially 

important that more research is carried out with young people as services are developed 
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further and funding is allocated for future projects. As your child is taking part in the Duke of 

Edinburgh award scheme through the Belfast Activity Centre it is hoped that your child is 

included in our study so that the effectiveness of the award scheme is assessed by measuring 

your child’s progress throughout the scheme. 

Does my child have to take part? No. Participation in the study is entirely voluntary and it is 

up to you and your child to make the decision. If you decide not to take part this will in not 

affect the participation of your child within the Duke of Edinburgh award scheme or any 

activity within the Belfast Activity Centre. If you do decide to take part you will be given a 

consent form to sign and your child will be provided with an information sheet and an assent  

form which means they can provide their own consent to take part. If you or your child agrees 

to take part and then change your mind then you can withdraw from the study without giving 

any reason. 

What will happen if my child takes part?  There are 2 parts to this study. The first is assessing 

any psycho-social changes that take place over the course of the Duke of Edinburgh 

programme. In other words, are there any changes in psychological wellbeing over the course 

of the programme. This is assessed by using 3 different questionnaires. Each questionnaire 

contains a series of questions and the answers that are given are allocated a score. The score 

for each questionnaire is recorded. The questionnaires are then repeated at different time 

intervals over the course of the Duke of Edinburgh award scheme. The scores that your child 

records on the questionnaires over the different time points are then compared to each other 

to see if there are any changes in the answers that have been given. Your child will be given 

assistance to complete these questionnaires within their schools by their teachers or teaching 

assistants. More information on what exactly each questionnaire measures and asks can be 

provided if requested.  

The second part of the study is concerned with the physical wellbeing of the young people 

within the study. Your child will take part in a number of simple physical measurement tests. 

These are height, weight and waist circumference. These will be carried out by the staff at the 

Belfast Activity Centre and the main researcher who is also a qualified nurse. The next physical 

wellbeing measurement will be a short fitness test. This is a specially adapted test so that all 

young people with and without disability can take part. This will conducted at the Belfast 

Activity Centre and will be a fun element of the study which will be led by the main 

researcher. All of these physical tests will be conducted at different time points to assess any 

changes as the Duke of Edinburgh scheme progresses. Finally, your child will be asked to wear 

a device called an accelerometer which measures the level of physical activity your child takes 

part in on a weekly basis. This is a very small device – about the size of a mobile phone- which 

is worn around the waist. There is no discomfort associated with wearing this device. The 

device is worn every day for one week at a time from getting up in the morning to going to 

bed at night. The device can be removed when showering, bathing etc. As before, the 

accelerometer will be worn on a number of occasions to look for any changes in the amount 

of physical activity that your child undertakes during a period of a week.  

What does my child have to do: You or your child do not have to take part in any preparation 

for the study. They should follow their normal day to day activity and take part in the Duke of 

Edinburgh award scheme as directed by the Belfast Activity Centre. 
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What about side effects?:  As some of the questionnaires are concerned with psychological 

wellbeing some young people may find some of the subjects difficult to talk about. However, 

those taking part will be told that they can take a break at any point. During the physical 

fitness test those involved may become out of breath due to their body’s normal response to 

exercise. Again, those involved will be encouraged to take a break if they feel they need to. 

Risks or disadvantages:  There are few risks and disadvantages relating to this study. The main 

points are discussed in the above section. Risk will be minimised through the Belfast Activity 

Centre’s process of contacting the GP’s of those participating in the Duke of Edinburgh award. 

If there are concerns raised by the GP about your child’s participation in the award scheme 

then your child will not be asked to take part in this study. If at any point concerns are raised 

by the parents, teachers, Belfast Activity Centre staff or the child themselves then these will 

be addressed immediately and confidentially by the main researcher. 

Are there any possible benefits of taking part? The benefits of taking part in the Duke of 

Edinburgh award scheme are well known and the Belfast Activity Centre can provide you with 

a detailed timetable of the programme. The main benefit of taking part in this study is that it 

will provide information that will be important for researchers to understand the effects of 

such programmes on young people. With this information the research team through the 

University of Ulster can make recommendations to funders about how future funding can be 

delivered to young people. It is also important to the Belfast Activity Centre to show their 

funders the effects their work has on the young people that avail of their services.  

What happens when the study ends?  When the study ends information will be provided 

about the results of the study. You can continue to keep in touch with the researcher 

regarding any future research or if you have any questions at any point in the future. 

What happens if something goes wrong?  It is very unlikely that anything will go wrong within 

the research study. However, as the study is being conducted by the University of Ulster, it 

has procedures in place for reporting, investigating, recording and handling any adverse 

events. Any complaints will be taken very seriously and you will be given information and 

assistance into how and to whom you can make a complaint. 

Will my information be kept confidential? Yes. All information and data will be securely kept 

in a locked filing cabinet in the Coleraine campus at the University of Ulster. Under the data 

protection act any names etc. will be removed from all documentation. However, if during the 

study information is given that may be deemed to putting anyone within the study at risk this 

information will be disclosed to the relevant authorities.  

What will happen to the results of the study? It is expected that the results will be published 

in academic journals. This will happen roughly within a year of the completion of the study. It 

is hoped that the results will lead to further research in this area and perhaps lead to a greater 

understanding of where future funding should be directed.  

Who is organising and funding the research?  The research is being organised by and 

conducted mainly by the main researcher who is a doctoral student studying toward their 

PhD. They are being supervised by a committee of experienced researchers. Funding is 

provided by the Department of Education and Learning. 
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Who has reviewed this study? In addition to the supervision committee this project is subject 

to review by a doctoral committee in accordance to the University of Ulster procedures.  

Contact details:  For information regarding the study and if you have any questions you can 

contact the main researcher Ben Fitzpatrick. 

 Telephone: 028 70123163 

 Email: Fitzpatrick-b1@email.ulster.ac.uk 

 Address: Room G229, School of Nursing, University of Ulster, Coleraine, BT52 1SA 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix 8: 

Participant information sheets for adolescents without ID. 

 

mailto:Fitzpatrick-b1@email.ulster.ac.uk
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Hello,  

My name is Ben Fitzpatrick and I am a researcher at the University 

of Ulster. I am carrying out a study about young people both with a 

learning disability and without a learning disability. I am 

investigating how the Duke of Edinburgh Award Scheme affects 

young people like you. 

 

This is an information sheet that tells you exactly what this study is 

about and helps you decide if you would like to take part in this 

study. It will also tell you what you will be asked to do should you 

decide that you would to be part of my study. 

 

What is this study about? This study is about young people taking 

part in the Duke of Edinburgh award scheme. It finds out if it helps 

you feel better about yourself and if you feel physically fitter and 

more active. 

 

How do we find this out? We do this in 2 ways. The first is by 

giving you some questionnaires to fill in. They will ask you about 

you, your feelings and how you make decisions. These 

questionnaires are usually simple to understand but your teachers 

or Ben can help you if you are unsure about any of them. You will 

answer the questions on 3 different occasions to see if any of your 

answers change. 

The second set of tests we want to do are some physical tests. We 

will measure your height, weight and waist size. Don’t worry – no 

one will be able to see your results. Ben will then ask you to take 

part in some fitness tests. These will be done in a fun way so that 

everyone can take part. It is not a competition but we just want to 

see how physically fit you are. In the last part of the study Ben will 

ask you to wear a small device around your waist. It will be 
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attached to a belt and it will not cause any discomfort when you are 

wearing it. It is about a quarter of the size of a mobile phone. You 

will have to wear it for a period of 1 week at a time. You will need to 

wear it from when you get up in the morning until you go to bed at 

night. You do not wear it in the bath or shower. This tells us how 

much physical activity you do in a week. We will ask you to wear 

the device on three occasions, for 1 week in September/October, 1 

week in December/January and 1 week in May/June. This will allow 

us to see if there are any differences between your physical activity 

levels over a long period of time. 

Why is all this important?  This is important because we want to 

see if things like the Duke of Edinburgh award scheme really make 

a difference to young people like you. It will allow us researchers in 

the University of Ulster to recommend to the people in our society 

who decide where money is spent where young people need extra 

funding. It will also help us to design programmes for young people 

that will make them healthier and feel better about themselves.                                                                                                                    

What’s in it for me?  Doing the Duke of Edinburgh award scheme 

is a brilliant way of enhancing your skills. And by taking part in this 

study you will be helping us prove to people that it is important that 

young people are offered things like the Duke of Edinburgh award 

scheme. 

 

Do I have to take part?  No. You don’t have to take part in the 

study and if you don’t take part in the study this will not mean you 

can’t take part in the Duke of Edinburgh award. 

 

What if I say yes? Great! Ben will come and talk to you and the 

other people who have said yes and will give as much information 

as you need. Ben will also give your parents an information sheet 

about what will happen in the study. If at any point in the study you 

want to drop out that is fine and you don’t have to give Ben a 

reason for wanting to drop out. 
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Will it be private?  Yes. All the information you provide will be kept 

confidential in a locked filing cabinet in Ben’s office.  

Are there any risks?  Not really. Some of the questions ask you 

about how you feel about yourself which may upset you a little. We 

will provide you with information of people you can talk to if this 

happens. The physical fitness test may make you short of breath 

which is your body’s normal response to exercise. 

If you want to talk to someone about the questions or any other part 

of Ben’s study you can ask him to explain. You can also talk to your 

teacher or someone at your school if you want to. 

You, your carer or your parent can phone Ben if you want to know 

more about the study. 

 

 Ben’s phone number is: 02870123163  
 

 His address is: Room G229, School of Nursing, University of 
Ulster, Coleraine, BT52 1SA 

 Email: Fitzpatrick-b1@email.ulster.ac.uk   
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Appendix 9: 

Fitness test recording sheet 

Code 

School 

Time 

Point 

Height  Weight BMI Shuttle 

Run 

Sit-Up Speed/ 

Co-ord. 

Sit and 

Reach  

1       1 2 3 Av 

2       1 2 3 Av 

3       1 2 3 Av 
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Appendix 10: 

Red box diary 
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Appendix 11 

Red box poster: 
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Appendix 12. 

Focus group topic guide: 

 

Part 1: Physical Activity  

 

Q1: Tell me about your experience/how you felt about wearing the red box 

 

Q2: What particular thing did you like about wearing it? 

 

Q3: What particular thing did you not like about it? 

 

Q4: What do you understand about why you were being asked to wear it? 

 

 

Part 2: Physical fitness 

 

Q1: Tell me about taking part in the fitness test 

 

Q2: What did you think about the circuit design (where you all took part together)? 

 

Q3: Was there any particular thing you liked? 

 

Q4: Was there any particular thing you didn’t like? 

 

Q5: If we needed to, how might we make the fitness test better? 

 

Appendix 13: 
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Self-efficacy instrument, (SEQ-C Muris 2001): 

 

1. How well can you become friends with other children? 

 

Not at all (  )       Ok (  )  Pretty Well (  )  Well (  ) Very well  (  ) 

 

 

2. How well can you have a chat with an unfamiliar person? 

 

Not at all (  )       Ok (  )  Pretty Well (  )  Well (  ) Very well  (  ) 

 

 

3. How well can you tell a funny event to a group of children? 

 

Not at all (  )       Ok (  )  Pretty Well (  )  Well (  ) Very well  (  ) 

 

 

4. How well do you succeed in staying friends with other children? 

 

Not at all (  )                  Ok (  )  Pretty Well (  )  Well (  ) Very well  (  ) 

 

 

5. How well do you succeed in preventing quarrels with other children? 

 

Not at all (  )       Ok (  )  Pretty Well (  )  Well (  ) Very well  (  ) 

 

Appendix 14: 
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Self-determination instrument (ASDS, Wehmeyer & Schwarz, 1997) 

 

Part A  Looking after my own things.  

 

1. I make my own 

meals or snacks 

 

e.g. breakfast – 

tea / toast 

sandwiches 

 

 

 

No 

 

 

Not even if 

I have the 

chance 

 

 

 

 

[   ] 

 

 

 

 

Sometimes 

 

 

When I have 

the chance 

 

 

 

 

 

[   ] 

 

Most of the 

time 

 

If I have 

the chance 

 

 

 

 

 

[   ] 

 

All of the 

time 

 

If I have 

the 

chance 

 

 

 

 

 

[   ] 
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2. I look after my 

own clothes 

e.g. washing and 

ironing 

 

 

 

No 

 

 

Not even if 

I have the 

chance 

 

 

 

[  ] 

 

 

Sometimes 

 

 

When I have 

the chance 

 

 

 

 

[  ] 

 

Most of the 

time 

 

If I have 

the chance 

 

 

 

 

[  ] 

 

All of the 

time 

 

If I have 

the 

chance 

 

 

 

 

[  ] 

 

 

 

 

 

3. I do 

housework in my 

home e.g. 

brushing the floor 

or polishing 

furniture 

 

No 

 

 

Not even if 

I have the 

chance 

 

[  ] 

 

Sometimes 

 

 

When I 

have the 

chance 

 

[  ] 

 

Most of 

the time 

 

If I have 

the 

chance 

 

[  ] 

 

All of the 

time 

 

If I have the 

chance 

 

 

[  ] 
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4. I keep my own 

things tidy e.g. 

my music, books, 

jewellery, 

clothes, etc 

 

 

 

No 

 

 

Not even if 

I have the 

chance 

 

 

 

 

[  ] 

 

 

Sometimes 

 

 

When I 

have the 

chance 

 

 

 

 

 

[  ] 

 

 

Most of 

the time 

 

If I have 

the 

chance 

 

 

 

 

 

[  ] 

 

 

All of the 

time 

 

 

If I have the 

chance 

 

 

 

 

[  ] 

 

5. If I cut myself I 

know how to 

clean it and put 

on a plaster or if I 

burn myself I 

know what to do. 

 

 

 

No 

 

 

Not even if 

I have the 

chance 

 

 

[  ] 

 

Sometimes 

 

 

When I 

have the 

chance 

 

 

 

[  ] 

 

Most of 

the time 

 

If I have 

the 

chance 

 

 

 

[  ] 

 

All of the 

time 

 

If I have the 

chance 

 

 

 

[  ] 

http://www.through-the-maze.org.uk/symbol.php?name=first_aid
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6. I keep myself 

neat and tidy e.g. 

clean my teeth 

regularly, keep 

my clothes clean 

and tidy 

 

 

 

No 

 

 

Not even if 

I have the 

chance 

 

 

[  ] 

 

Sometimes 

 

 

When I 

have the 

chance 

 

 

 

[  ] 

 

Most of 

the time 

 

If I have 

the 

chance 

 

 

 

[  ] 

 

All of the 

time 

 

If I have the 

chance 

 

 

 

[  ] 

 

 

 

 

    A.Subtotal-------- 
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Part B      

 

How we are part of where we live.  

 

 

 

 

7. I make 

friends with  

people of my 

own age 

 

 

 

No 

 

 

Not even if I 

have the 

chance 

[  ] 

 

Sometimes 

 

 

When I have 

the chance 

 

[  ] 

 

Most of the 

time 

 

If I have the 

chance 

 

[  ] 

 

All of the 

time 

 

If  I have the 

chance 

 

[  ] 

 

 

8. I use the 

post office 

 

 

 

No 

 

 

Not even if I 

have the 

chance 

 

 

[  ] 

 

Sometimes 

 

 

When I have 

the chance 

 

 

 

[  ] 

 

Most of the 

time 

 

If I have the 

chance 

 

 

 

[  ] 

 

All of the 

time 

 

If I  have the 

chance 

 

 

 

[  ] 

http://www.through-the-maze.org.uk/symbol.php?name=friends
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9. I keep 

appointments 

e.g. visits  to 

the doctor or 

dentist 

 

 

 

 

No 

 

 

Not even if I 

have the 

chance 

 

[  ] 

 

 

Sometimes 

 

 

When I have 

the chance 

 

 

[  ] 

 

 

Most of the 

time 

 

If I have the 

chance 

 

 

[  ] 

 

 

All of the 

time 

 

If I have the 

chance 

 

 

[   ] 

 

10. I talk to 

people who 

serve me at 

shops/restaur

ants e.g. 

asking for the 

bill for a meal 

or pay for 

clothes or 

asking for 

help 

 

No 

 

 

Not even if I 

have the 

chance 

 

[  ] 

 

Sometimes 

 

 

When I have 

the chance 

 

 

[  ] 

 

Most of the 

time 

 

If I have the 

chance 

 

 

[  ] 

 

 

All of the 

time 

 

If I have the 

chance 

 

 

[  ] 

 

 

B.Subtotal _____ 
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Part C  

 

Doing things I like in my spare time or in the evenings  

                                                                                                           

 

11. When I 

have time to 

myself I do 

things I like 

e.g. listening 

to music 

watching TV 

 

 

No 

 

 

Not even if I 

have the 

chance 

 

[  ] 

 

 

 

Sometimes 

 

 

When I have 

the chance 

 

 

[  ] 

 

Most of the 

time 

 

If I have the 

chance 

 

 

[  ] 

 

 

All of the 

time 

 

If  I have 

the chance 

 

 

[  ] 

 

 

12. I plan 

things at the 

weekend that 

I like to do 

e.g. 

swimming, a 

meal, pub 

 

No 

 

Not even if I 

have the 

chance 

 

 

 

 

[  ] 

 

 

Sometimes 

 

 

When I have 

the chance 

 

 

 

[  ] 

 

Most of the 

time 

 

If I have the 

chance 

 

 

 

[   ] 

 

All of the 

time 

 

If  I have 

the chance 

 

 

 

[   ] 
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13. I am 

involved in 

clubs and 

groups e.g. 

Gateway, 

other groups 

 

 

 

No 

 

 

Not even if I 

have the 

chance 

 

 

[  ] 

 

 

Sometimes 

 

 

When I have 

the chance 

 

 

 

[  ] 

 

Most of the 

time 

 

If I have the 

chance 

 

 

 

[  ] 

 

All of the 

time 

 

If I have the 

chance 

 

 

 

[  ] 

 

 

14. My friends 

and I choose 

the things we 

want to do 

e.g. shopping, 

walking 

 

No 

 

 

Not even if I 

have the 

chance 

 

[  ] 

 

Sometimes 

 

 

When I have 

the chance 

 

 

[  ] 

 

Most of the 

time 

 

If I have the 

chance 

 

 

[  ] 

 

All of the 

time 

 

If I have the 

chance 

 

 

[   ] 
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15. I write 

letters, notes 

or talk on the 

phone to 

friends and 

family 

 

 

 

No 

 

 

Not even if I 

have the 

chance 

 

 

[  ] 

 

Sometimes 

 

 

When I have 

the chance 

 

 

 

[  ] 

 

 

Most of the 

time 

 

If I have the 

chance 

 

 

 

[  ] 

 

All of the 

time 

 

If I have the 

chance 

 

 

 

[  ] 

 

 

 

 

16. I listen to 

music that like 

  

 

 

 

No 

 

Not even if I 

have the 

chance 

 

[  ] 

 

Sometimes 

 

When I have 

the chance 

 

 

[  ] 

 

Most of the 

time 

 

If I have the 

chance 

 

[  ] 

 

All of the 

time 

 

If I have the 

chance 

 

[  ] 

 

 

 

C.Subtotal ____ 

http://www.through-the-maze.org.uk/symbol.php?name=phone
http://www.through-the-maze.org.uk/symbol.php?name=music_live
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Part D  

Taking part in things I like in my local community   

 

19. I go to 

movies, 

concerts and 

dances 

 

 

No 

 

 

 

Sometimes 

 

 

 

Most of the 

time 

 

 

All of the 

time 

 

17. I help out 

in things that I 

like 

e.g. planning 

parties, 

helping out in 

church/chapel 

activities 

 

No 

 

 

Not even if 

I have the 

chance 

 

[  ] 

 

Sometimes 

 

 

When I 

have the 

chance 

 

 

[  ] 

 

Most of the 

time 

 

If I have the 

chance 

 

 

[  ] 

 

All of the 

time 

 

If I have 

the 

chance 

 

 

[  ] 

 

18. I go to 

restaurants 

that I like. 

 

 

 

No 

 

Not even if 

I have the 

chance 

 

[  ] 

 

Sometimes 

 

When I 

have the 

chance 

 

 

[  ] 

 

Most of the 

time 

 

If I have the 

chance 

 

[  ] 

 

All of the 

time 

 

I have the 

chance 

 

[  ] 

http://www.through-the-maze.org.uk/symbol.php?name=eating_out
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Not even if 

I have the 

chance 

 

[  ] 

 

When I 

have the 

chance 

 

 

[  ] 

 

If I have the 

chance 

 

 

[  ] 

 

I have 

the 

chance 

 

 

[  ] 

 

20. I go 

shopping or 

spend time at 

shopping 

centres 

 

 

 

 

No 

 

Not even if 

I have the 

chance 

 

[  ] 

 

Sometimes 

 

When I 

have the 

chance 

 

 

[  ] 

 

Most of the 

time 

 

If I have the 

chance 

 

[  ] 

 

All of the 

time 

 

I have 

the 

chance 

 

[  ] 

 

21. I talk part 

in clubs or 

groups Drama 

groups 

 

 

 

No 

 

 

Not even if 

I have the 

chance 

 

[  ] 

 

Sometimes 

 

 

When I 

have the 

chance 

 

[  ] 

 

Most of the 

time 

 

If I have the 

chance 

 

 

[  ] 

 

All of the 

time 

 

I have 

the 

chance 

 

[  ] 

                        

http://www.through-the-maze.org.uk/symbol.php?name=cinema
http://www.through-the-maze.org.uk/symbol.php?name=drama
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Part E           

                                    

Doing things that I like in the evenings, i.e. after work / school  

 

 

22. I do things in 

my spare time 

that are like the 

things I do in my 

job 

 

 

 

 

No 

 

Not even if 

I have the 

chance 

 

[  ] 

 

 

Sometimes 

 

When I 

have the 

chance 

 

 

[  ] 

 

 

Most of the 

time 

 

If I have the 

chance 

 

 

[  ] 

 

 

All of the  

time 

 

I have the 

chance 

 

 

[  ] 

 

 

23. I do extra 

work that will 

improve my job 

opportunities 

e.g. going to night 

class at local 

colleges 

 

 

No 

 

 

Not even if 

I have the 

chance 

 

[  ] 

 

Sometimes 

 

 

When I 

have the 

chance 

 

 

[  ] 

 

Most of the 

time 

 

If I have the 

chance 

 

 

[  ] 

 

All of the  

time 

 

I have the 

chance 

 

 

[  ] 

http://www.through-the-maze.org.uk/symbol.php?name=work_experience
http://www.through-the-maze.org.uk/symbol.php?name=college
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24. I think about 

the type of job I 

would like to do 

and make plans 

e.g. talking to 

people who do the 

job 

 

 

 

No 

 

Not even 

if I have 

the 

chance 

 

[  ] 

 

 

Sometimes 

 

When I have 

the chance 

 

 

[  ] 

 

Most of 

the time 

If I have 

the 

chance 

 

 

[  ] 

 

 

All of the 

time 

 

If I have the 

chance 

 

 

[  ] 

 

25. I work or have 

worked to earn 

money 

 

 

 

 

No 

 

 

Not even 

if I have 

the 

chance 

 

[  ] 

 

Sometimes 

 

 

When I have 

the chance 

 

 

[  ] 

 

Most of 

the time 

 

If I have 

the 

chance 

 

 

[  ] 

 

All of the  

time 

 

I have the 

chance 

 

 

[  ] 
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26. I am in or have 

been in   job 

training 

 

 

 

 

 

No 

 

 

Not even if I 

have the 

chance 

 

 

[  ] 

 

Sometimes 

 

 

When I 

have the 

chance 

 

 

 

[  ] 

 

Most of the 

time 

 

If I have the 

chance 

 

 

 

[  ] 

 

All of the  

time 

 

If I have 

the 

chance 

 

 

 

[ ] 

 

 

27.I have looked 

into the jobs that I 

would like to do  

e.g. visiting places 

of work 

Or talking to people 

in that job  

 

 

 

 

 

No 

 

 

Not even if I 

have the 

chance 

 

 

 

[  ] 

 

 

 

 

Sometimes 

 

 

When I 

have the 

chance 

 

 

 

 

[  ] 

 

 

Most of the 

time 

 

If I have the 

chance 

 

 

 

 

[  ] 

 

 

All of the 

time 

 

 

If I have 

the 

chance 

 

 

 

[  ] 

http://www.through-the-maze.org.uk/symbol.php?name=work_experience
http://www.through-the-maze.org.uk/symbol.php?name=interview_informal
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Part F     

 

Expressing myself 

 

28. I pick 

want I want 

to wear 

everyday 

 

 

 

No 

 

Not even if 

I have the 

chance 

 

[  ] 

 

Sometimes 

 

When I 

have the 

chance 

 

 

[  ] 

 

 

Most of the 

time 

If I have the 

chance 

 

 

[  ] 

 

All of the 

time 

I have the 

chance 

 

 

[  ] 

 

 

29. I wear my 

hair the way I 

like 

 

 

No 

 

Not even if 

I have the 

chance 

 

 

[  ] 

 

Sometimes 

 

When I 

have the 

chance 

 

 

[  ] 

 

Most of the 

time 

 

If I have the 

chance 

 

 

[  ] 

 

All of the 

time 

 

I have the 

chance 

 

 

[ ] 
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30. I pick 

presents to 

give to my 

family and 

friends 

 

 

 

 

No 

 

 

Not even if I 

have the 

chance 

 

[  ] 

 

Sometimes 

 

 

When I 

have the 

chance 

 

[  ] 

 

Most of the 

time 

 

If I have the 

chance 

 

 

[  ] 

 

All of the 

time 

 

I have the 

chance 

 

 

[  ] 

 

31.I decorate 

my own 

room 

 

 

No 

 

Not even if I 

have the 

chance 

 

[  ] 

 

 

Sometimes 

 

When I 

have the 

chance 

 

[   ] 

 

 

Most of the 

time 

 

If I have the 

chance 

 

[  ] 

 

All of the 

time 

 

I have the 

chance 

 

[  ] 

 

 

 

 

 

32. I spend 

my money 

 

No 

 

Sometimes 
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on the things 

I like  

 

Not even if I 

have the 

chance 

 

[  ] 

 

When I 

have the 

chance 

 

 

[  ] 

Most of the 

time 

 

If I have the 

chance 

 

[  ] 

All of the 

time 

 

I have the 

chance 

 

[  ] 
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Appendix 15 

 

Rosenberg self-esteem instrument (Paterson et al. 2011) 

 

 

1.On the whole, I am 

 

happy  with myself 

 

  

Definitely 

yes 

 

Yes 

 

No  

 

No never 

      

 

1. At times, I think I am no 
good at all 

 

 

  

Definitely 

yes 

 

 

Yes 

 

 

No  

 

 

No never 

 

 

 

 

 

   

Yes 

 

No  

 

No never 

file:///D:/Data/Index/F/FEELINGS/images/Feelings_9.jpg
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3. I feel that there is a 

number of good things 

about me 

 

 

 

Definitely 

yes 

 

 

4.I am able to do things 

as well as most other 

people 

 

 

 

Definitely 

yes 

 

Yes 

 

No  

 

No never 

 

 

 

 

 

 

 

 

 

 

 

5. I feel I do not have 

much to be happy about 

 

 

 

 

Definitely 

yes 

 

 

 

 

Yes 

 

 

 

 

No  

 

 

 

 

No never 
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6. I certainly feel useless 

at times. 

 

  

 

Definitely 

yes 

 

 

Yes 

 

 

No  

 

 

No never 

 

 

 

 

 

 

7. I feel that I’m a as good 

as the next person.  

  

 

Definitely 

yes 

 

 

Yes 

 

 

No  

 

 

No never 

 

 

 

 

 

 

      

file:///D:/Data/Index/F/FEELINGS/images/Feelings_3.jpg
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8. I wish I could like 

myself more. 

 

Definitely 

yes 

Yes No  No never 

 

 

 

 

 

 

 

     

     

 

9.All in all, I am inclined to 

feel that I am no good 

 

  

Definitely 

yes 

 

Yes 

 

No  

 

No never 
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10.I like myself 

 

 

 

Definitely 

yes 

 

 

Yes 

 

 

No  

 

No never 

 

 

 

 

 

 

 

     

 

 

 

 

 

 

 

 

 

 

 

Thank-you for taking the time to complete this questionnaire. 
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