1. Introduction

Diabetes is a global health concern, with 1.5 million deaths around the world attributed to the
disease annually. A worldwide majority of 90% of people with diabetes have type 2 diabetes
(WHO, 2016). Type 1 diabetes (T1D) is where insulin production is insufficient and is
associated with an autoimmune disorder. Type 2 diabetes (T2D) is the instability of blood
sugar levels due to the body’s low or ineffectively used insulin, and is associated with
lifestyle factors, for example obesity, lack of physical activity, and medication control
(Scottish Public Health Observatory, 2013). Due to the high and increasing prevalence of the

disorder, research has focussed on how T2D can be self-managed effectively.

Self-management involves various lifestyle adaptations, including diet, exercise,
monitoring of blood sugar levels, foot care, and adherence to medication regimes. Barriers to
self-management have been identified, including lack of diabetes knowledge (Davies et al.
2008, Yates et al., 2009), attitudes and expectations to exercise (Absetz et al., 2007; Jenum et
al., 2006), and socioeconomic factors (Contento, Koch, Lee, and Calabrese-Barton, 2010; Utz
et al., 2008). The importance of overcoming these barriers is emphasised through the
increasingly severe cost implications of diabetes on care services. Diabetes UK reported a
cost of £23 billion in 2010/2011, of which 8.8 billion was for T2D (Hex, Bartlett, Wright,
Taylor, and Varley, 2012). This figure is projected to almost double by 2035. Given that
lifestyle intervention programmes have been shown to reduce the risk of T2D by up to 60%

(Gillies et al., 2007), research on enabling and sustaining self-management is important.

1.1. Theory driven interventions

The importance of giving strong theoretical basis to intervention programs is well

documented (Gourland et al., 2016; Michie and Prestwich, 2010). Nutbeam and Harris



(2010) provide a framework of models used in healthcare interventions, in which there are
four major models aimed at lifestyle behavioural change: the Health Belief Model (HBM),
the theories of reasoned action and planned behaviour (TRA, TPB), the transtheoretical
(stages of change) model (TTM), and Social cognitive theory (SCT). Within the HBM model
(Becker, 1974) there are 4 factors which affect the likelihood of action being taken: perceived
susceptibility, perceived seriousness, perceived benefits, and perceived barriers. While
changes in these beliefs have resulted in behavioural change, the model has been less
successful in addressing long term, socially influenced health behaviours (Nutbeam and
Harris, 2010). The TRA and TPB models (Ajzen and Fishbein, 1980, Ajzen, 1991)
emphasises the importance of intention to act on behavioural change. These intentions are
governed by attitudes and subjective norms, as well as perceived control in relation to
situations. The TTM model (O’Hara, 1996) presents a descriptive model of readiness to
change, which includes precontemplation, contemplation, determination, action, and
maintenance. The model is useful in terms of identifying and adapting to the present needs of
individuals, however it may have limited application in the clinical setting (Nutbeam and
Harris, 2010). SCT (Bandura, 1977), is based on the relationship between an individual and
their environment, emphasising the interaction between social influence and cognition. The
model has been successful in informing education programmes aimed at behavioural change
(Nutbeam and Harris, 2010). In addition to these models, Leventhal’s Self-Regulatory
Theory (SRT) has been applied to interventions by focussing on individuals’ representations

of their illnesses, thereby providing a basis for behavioural change (Taggart et al. 2015).

The common focus across all the models is the individual, with a focus on beliefs,
attitudes and responses to social influences. While there is a large body of evidence
regarding the efficacy of the models within the general population, little is known about their

suitability for people with intellectual disabilities.



1.2. Diabetes and people with intellectual disabilities

The self-management of T2D can present significant challenges for people with intellectual
disabilities (ID), including socio-economic inequalities (Emerson, 2005), limited support
worker knowledge (Cardol, Rijken, and van Schrojenstein Lantman-de Valk, 2012b),
restricted access to services (Dysch, Chung, and Fox, 2012), and poor living arrangements
which contribute to sedentary lifestyles and poor diet (Melville et al., 2008). Health services
further contribute to the situation by failing to make reasonable adjustments to care and
support that takes account of and responds to the cognitive and communication impairments
experienced by many of this population. When coupled with low health literacy in people
with ID, there are significant consequences in relation to making healthy lifestyle choices
(Emerson and Baines 2010). Further research is therefore required to more fully understand
how T2D interventions can be developed to improve health and facilitate self-management

for people with ID.

McVilly et al. (2014) undertook a systematic review of the research literature
regarding the prevalence, incidence and impact of T1D and T2D in people with ID. The
findings reflected a paucity of research in the area, with 13 studies focusing on prevalence
and suggesting a mean prevalence of 8.6%. The diversity in methodological approaches with
these studies made incidence unclear. Three studies reported on self-management of diabetes
(Cardol et al., 2012a; Hale, Trip, Whitehead, Conder, and Jenny, 2011). All were qualitative,
and contained small sample sizes with unclear evidence of data saturation, making it difficult
to draw conclusions regarding options and ways forward. The studies highlighted people

with 1D’s poor understanding of the severity of their condition, frustration around dietary



changes, confusion around what constitutes physical activity and wider psychosocial issues

surrounding social support from carers.

A second review was conducted by Macrae et al. (2015). As with McVilly et al.
(2014), variability was reported in the quality of prevalence studies. The paper also
highlighted that many studies failed to report important demographic information, including
the level of ID. This would have better explained variation in factors like carer support, and
highlights the importance of balancing and recording baseline demographics in order to
effectively highlight differences in subgroups. Macrae et al. (2015) concluded that in order to
develop effective self-management strategies, research should be undertaken which explores
the feasibility of adapting mainstream T2D educational programs to the ID population. There
are currently no published studies on the effectiveness of T2D interventions for people with

ID.

The aim of this review is therefore to systematically evaluate mainstream T2D
interventions, with a view to informing the development of theoretically grounded
interventions for the ID population. Studies included in the review were evaluated in terms
of the quality of their design, with those that received a low rating discarded. Following
review, those detailing theoretical models were evaluated in terms of quality and clarity of
evidence. The models are critically analysed and discussed in the context of the current

literature regarding the self-management of T2D in PWID.

1.3. Systematic review questions

1. What are the characteristics, including successful outcomes, of theoretically informed
T2D self-management interventions, and what is the appropriateness of these characteristics

for people with ID?



2. What is the methodological quality of these studies?

3. What is the quality of the evidence regarding the utilisation of theoretical models and

their translation and application to intervention techniques?

2. Method
This systematic review is reported following the Preferred Reporting Items for Systematic

Reviews and Meta-Analyses statement (Liberati et al., 2009).

2.1. Search Strategy

A systematic, comprehensive approach was taken using the following electronic data bases:
PsychINFO, Psychology and Behavioural Sciences Collection, CINAHL, MEDLINE and
PubMed. Search strategies were unique to each database according to suggested search
terms, for example through MESH or Thesaurus. Systematic reviews of public health
interventions present challenges due to database indexing issues (Tacconelli, 2010). With
this in consideration, search terms, sub-headings and filters were designed to be as broadly
inclusive as possible. These included “Type 2 Diabetes” OR “Diabetes Mellitus” OR “Non-
insulin dependent diabetes” AND *“self-management” OR “self-care”, with sub-headings
protection and control and filters set to quantitative only, and clinical queries set to Therapy:
high sensitivity. An additional search was conducted with the preceding terms AND

“Intellectual Disabilities” OR “Learning Disabilities” OR “Mental Retardation”.

2.2. Inclusion and exclusion criteria

This review employed the following inclusion search criteria:



1) Type of paper: original, peer-reviewed research articles, excluding thesis,

dissertations, books, reviews and government reports
2) Study Design: Quantitative studies employing randomized controlled trials (RCTSs),

3) Theoretical model: only studies which included and make explicitly referenced to a

theoretical model were included.

The following were excluded:

1) Qualitative studies

2) Pseudo-experimental designs
3) Feasibility studies

4) Cross-sectional surveys

5) Follow-up studies,

6) Studies not published in English

7) Secondary analyses of previously trialled interventions

2.3. Synthesis of program components and outcomes

A logic model was developed to synthesise the components and outcomes of the
interventions. Logic models are increasingly valued as a tool for evaluating complex
interventions within a systematic review (Anderson et al, 2011). Elements of the Kneale,
Thomas, and Harris (2015) guidelines were adopted for this iterative process, which

comprised of the following:

1) Identifying the intervention programme core components and theoretical models



2) ldentifying outputs: the mechanisms by which theoretical models and core components

were operationalised

3) Identifying proximal significant outcomes: those which directly resulted in improved self-

management or reduction of risk factors

4) Identifying intermediate significant outcomes: lifestyle modifications which could

potentially lead to proximal outcomes

5) Identifying distal significant outcomes: social and psychological factors which could

potentially support proximal outcomes

6) Linking proximal, intermediate, and distal outcomes to the needs of people with 1D
diagnosed or at risk of T2D. A meta-aggregation of the literature (Maine, Dickson, Brown,
and Truesdale, 2018) provides a rigorous account of the needs of people with ID self-

managing T2D, and was integrated into the logic model of the present review.

Each stage of identification was validated by the second reviewer.

2.4. Quality Assessment

This review employed the Effective Public Health Practice Project (EPHPP) Quality

Assessment Tool for Quantitative Studies (2008). The tool comprises 8 components:

A. Selection bias: Representativeness of participants to the target population

B. Study design: ranging from RCT to study not described

C. Control of confounding factors: such as demographics

D. Blinding: of outcome assessors and participants

E. Data collection methods: reliability and validity (vi)



F. Withdrawals and drop-outs: attrition rates
G. Intervention integrity
H. Intervention analyses.

The tool was developed to assess public health interventions and encompasses criteria for
cross-sectional and clinical case studies. Therefore, not all assessment components were
relevant to self-management interventions; “D”, “G” and “F” were not utilised in the current
review, in line with previous work such as Macrae et al. (2015). The remaining five criteria
comprised the “component ratings”, and were assigned the quality ratings of “Strong”,
“Moderate” or “Weak”. The “Global rating” comprised of “component rating” scores
including “Strong” (no “Weak” ratings), “Medium” (one “Weak” rating), “Weak” (two or

more “Weak” ratings).

2.5. Theoretical Model Evaluation

Theoretical models were evaluated using Michie and Prestwich’s (2010) Theory Coding
Scheme (TCS). The TCS enables evaluation of the relevant theoretical constructs targeted by
intervention techniques, such as whether they are measured, whether the intervention

facilitates behaviour change, and whether or not a single theory is adopted.



3. Results

3.1. Study Characteristics

A total of 23 research articles were identified: 1) Bradshaw et al., 2007; 2) Biddle et al.,
2015; 3) Contento, Koch, Lee, and Calabrese-Barton, 2010; 4) Davies et al., 2008; 5) Dutton,
Provost, Tan, and Smith, 2008; 6) Faro, Ingersoll, Fiore, and Ippolito, 2005; 7) Glasgow et
al., 2012; 8) Hartmann et al., 2012; 9) Heideman et al., 2015; 10) Jennings, Vandelanotte,
Caperchione, and Mummery, 2014; 11) Laatikainen et al., 2007; 12) Macedo, Cortez, dos
Santos, Reis, Torres, 2017; 13) McCurley et al., 2017; 14) Miller, Kristeller, Headings, and
Nagaraja, 2014; 15) Mohamed, Al-Lenjawi, Amuna, Zotor, and Elmahdi, 2013; 16) Ramadas
et al., 2015; 17) Sacco, Malone, Morrison, Friedman, and Wells, 2009; 18) Saksvig et al.,
2005; 19) Taggart et al., 2017; 20) Thoolen, de Ridder, Bensing, Gorter, and Rutten, 2008;
21) Wu et al., 2011; 22) Yates et al., 2009; 23) Yates et al., 2016). The PRISMA diagram
below, Figure 1, details the selection and elimination of studies at each stage of the review.

Following this, Table 1 provides an overview of included study characteristics.

Insert Figure 1, then Table 1 here

3.1.1 Study range

The included studies were published between 2005 and 2017. Although the search engines
produced earlier results, 2005 was the first year in which inclusion criteria was fulfilled.
Earlier reviews by Brown (1990) and Norris, Engelgau, and Narayan (2001) criticize the lack

of application of theoretical models in diabetes intervention programmes (Skinner, Cradock,
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Arundel and Graham, 1990), thus the selection criteria resulted in the selection of studies

from 2005, by which point theoretical models were more clearly demonstrated.

3.1.2. Geographical origins of studies

A majority of nine (39.1%) studies were conducted in the U.S. (Bradshaw et al., 2007;
Contento et al., 2010; Dutton et al., 2008; Faro et al., 2005; Glasgow et al. 2012; Jennings et
al., 2014; McCurley et al., 2017; Miller et al., 2014; Sacco et al., 2009). The remainder were
published in the U.K. (five studies, 21.7%: Biddle et al., 2015; Davies et al., 2008; Taggart et
al., 2017; Yates et al., 2009; Yates et al., 2016), the Netherlands (two studies, 8.7%:
Heideman et al., 2015; Thoolen et al., 2008), Australia (one study, 4.3%: Laatikainen et al.,
2007), China (one study, 4.3%: Wu et al., 2011), Germany (one study, 4.3%: Hartmann et al.,
2012), Qatar (one study, 4.3%: Mohamed et al., 2013), Malaysia (one study, 4.3%: Ramadas
et al., 2015), Brazil (one study, 4.3%: Macedo et al., 2017), and Canada (one study, 4.3%:
Saksvig et al., 2005). The increased prevalence of U.S. studies may reflect the search
platform (for instance, PSycINFO, indexes predominantly American Psychology Association
research articles. The five U.K. studies were developed in collaboration with the NHS at
Leicester Diabetes Centre and contain shared components of the core program (Davies et al.,

2008).

3.1.3. Sample size

Sample size ranged from N=27 (Faro et al. 2005) to N=1134 (Contento et al., 2010), mean

254.5.
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3.1.4. Participant age and diabetes status

The majority (N=19) of studies provided the mean age of the participants, and the mean age
was 53.6 years (SD 12.4). Mean age of the samples ranged from 12 years (Contento et al.,
2010), to 64 years (Sacco et al., 2009; Yates et al., 2016). Indeed, the onset of Type 2
diabetes is more prevalent in those over 40 and can reduce life expectancy by ten years

(Diabetes UK, 2017). This may account for such study characteristics.

With regard to diabetes status, the majority (N=14. 60.9%) of studies recruited were
self-management programmes and hence recruited participants diagnosed with diabetes.
(Bradshaw et al., 2007; Davies et al., 2008; Dutton et al., 2008; Glasgow et al., 2012;
Hartmann et al., 2012; Jennings et al., 2014; Macedo et al., 2017; Miller et al., 2014;
Mohamed et al., 2013; Ramadas et al., 2015; Sacco et al., 2009; Taggart et al., 2017; Thoolen
et al., 2008; Wu et al., 2011). The remaining nine (39.1%) studies were preventative and
recruited participants identified as ‘at risk’ of diabetes (Biddle et al., 2015; Contento et al.,
2010; Faro et al., 2005; Heideman et al., 2015; Laatikainen et al., 2007;  McCurley et al.,
2017; Saksvig et al., 2005), with impaired glucose tolerance (Yates et al., 2009), and pre-
diabetic status (Yates et al., 2016). The mean participant age of these studies was lower than
that of the self-management programme studies (47.4 and 57.1 respectively), reflecting a
strategy to target risk factors at a younger age. The mean age of participants with ID with or
at risk of diabetes in a review by Macrae et al. (2015) was 40.06 years, suggesting that the
onset of diabetes may be earlier in this population than in the mainstream population. This
may be indicative of health inequalities such as people with ID being less physically active
and having poorer diets. Thus, the importance of early intervention or preventative
approaches for addressing diabetes in this population is apparent. As people with ID are
likely to be at risk at an earlier age than this, preventative programmes should be aimed at

younger adults accordingly.
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3.1.5. Gender and ethnicity

All studies except Mohamed et al. (2013) reported gender demographics. There was a mean
female participant rate of 54.9% (SD 16.6), and mean male rate of 44.9% (SD 16.5). Gender
demographics were balanced at baseline in all studies, as described further below. The
current literature does not highlight the necessity of a gender focussed diabetes intervention

programme for people with ID at this time.

3.1.6. Programme delivery and structure

Programme duration was diverse, ranging from a single three-hour session (Yates et al.,
2009) to delivery over a year within an academic curriculum (Faro et al., 2006; Saksvig et al.,
2005. Sixteen (69.6%) studies were aimed at group level (Contento et al., 2010; Biddle et al.,
2015; Bradshaw et al., 2009; Davies et al., 2008; Faro et al., 2005; Hartmann et al., 2012;
Heideman et al., 2015; Laatikainen et al., 2007; Miller et al., 2014; Macedo et al., 2017;
McCurley et al., 2017; Mohammed et al., 2013; Saksvig et al., 2005; Taggart et al., 2017;
Yates et al., 2009; Yates et al., 2016); five (21.7%) aimed at individual level (Dutton et al.,
2008; Jennings et al., 2014; Ramadas et al. 2015; Sacco et al., 2009; Wu et al., 2011), and
two (8.7%) comprised both group and individual components (Glasgow et al., 2012; Thoolen
et al., 2008). Group level interventions were typically structured education programmes,
while those aimed at an individual level were delivered through 1-1 counselling sessions.
Group based interventions may provide social support through shared learning. Further
research into the psychosocial experiences of people with ID self-managing diabetes could
elucidate whether or not the influence of social setting is important. A group, individual, or

mixed setting could be selected on this basis.
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3.2. Impact and effectiveness: significant outcomes

A logic model is presented below (Figure 2), which illustrates the relationship between the
programme components and theoretical models, intervention techniques, significant
outcomes, and the needs of people with ID. Studies are presented hierarchically in order of

frequency. Numbering corresponds to the list at the start of the results section (3.1.).

Insert Figure 2 here

3.2.1 Proximal outcomes

Proximal outcomes were those which had a direct impact upon T2D progression risk factors,
and included improvements in diet, physical activity, blood glucose levels and weight/waist

circumference.

3.2.1.1 Improved diet

Improved diet was a significant outcome in five (21.7 %) studies. Two of these were T2D
self-management programs (Bradshaw et al., 2007; Miller et al., 2014) and three were
prevention programs (McCurley et al., 2017; Contento et al., 2010; Saksvig et al., 2005).
Contento et al. 2010 and Saksvig et al. (2005) were aimed at adolescents in a secondary
education setting, and the remaining studies were aimed at adults. Outcomes were achieved

through an educational curriculum which taught dietary knowledge and skills, with support



14

from primary care/specialist support, and additionally social support. The interventions were
theoretically informed by SCT; SDT; Mindfulness; Ecological model; Theory of meaningful
learning. Intervention techniques included using group sessions; goal setting; self-
assessment/reflection; elicited learning; cultural tailoring; story-telling; mediation; social
support through correspondence; environmental factors such as a tailored school meal and

reduced access to unhealthy snacks and drinks; use of a CD ROM.

3.2.1.2 Improved physical activity

Improved physical activity was a significant outcome in three (13%) T2D self-management
studies (Bradshaw et al., 2007; Glasgow et al., 2012; Jennings et al., 2014) and two (8.7%)
preventative studies, (Yates et al. 2009; Yates et al., 2016). Yates et al., 2009 trialled a
structed educational programme, "PREPARE", which aimed to increase ambulatory activity.
This was delivered in a primary care setting, as was "Walking Away from Diabetes" by Yates
et al. (2016). Both programs were developed from a wider diabetes educational programme
called DESMOND (Davies et al., 2008), and hence shared core components, theoretical basis
and outputs. Other programs had core components which reflected those of "Improved diet"”
above. Theoretical basis was driven by SCT; SLT; SRT; Dual process theory; Ecological
model; the Theory of planned behaviour. Core components and theoretical models were
operationalised using group sessions; resiliency promotion; goal setting; self-
assessment/reflection; role play; internet delivered sessions; utilising pedometers; elicited

learning; identifying risk factors.
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3.2.1.3. Improved Glucose levels

Improving levels of blood glucose was significant in three (13%) T2D self-management
programmes (Macedo et al., 2017; Mohamed et al., 2013; Taggart et al., 2017) and one
preventative (Yates et al., 2009). Taggart et al. (2017) conducted a feasibility trial adapting
DESMOND (Davies et al., 2008) for people with ID. All programmes were group based
educational curriculum with support from primary care/specialist support. Interventions were
informed by SCT; SLT; CST; DPT; the HBM. Intervention techniques which may have led
to these outcomes were diet, diabetes, and physical activity knowledge and skills; group
learning; resiliency promotion; goal setting; role play; utilising pedometers; elicited learning;

identifying risk factors.

3.2.1.4. Reduced weight/waist circumference

Three (13%) studies achieved significant reductions in weight or waist circumference
(Contento et al., 2010; Heideman et al., 2015; Laatikainen et al., 2007), of which all were
preventative. These studies also involved educational curriculum with primary care/specialist
support, and were theoretically informed by SCT; SLT; CST; DPT; SRT. Relevant
intervention techniques included diet and physical activity knowledge; group learning;
resiliency promotion; goal setting; self-assessment/reflection; role play; elicited learning;

identifying risk factors.

3.2.2. Intermediate outcomes

Intermediate outcomes are those which impact upon healthy knowledge and behaviours, and

subsequently have the potential to lead to or enhance the proximal outcomes described above.
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These included improved knowledge around diet and physical activity, and smoking

cessation.

3.2.2.1. Improved dietary knowledge

Five (21.7%) studies yielded significant improvements in dietary knowledge (Macedo et al.,
2017; Miller et al., 2014; Mohamed et al., 2013; Saksvig et al., 2005; Taggart et al., 2017).
These outcomes unsurprisingly related to the programme components reported above in
dietary improvements. However, the interventions were additionally informed by the Health
belief model, Health action process approach and Behaviour change protocol. Intervention
techniques also included goal setting and role play, which were not described in the

interventions with proximal dietary improvements.

3.2.2.2. Improved Physical activity knowledge

A significant outcome in physical activity knowledge was reported in one (4.3%) study
(Taggart et al., 2017). This was not matched with a proximal outcome of increased physical
activity, which was not a measured outcome. Despite this, there were shared components,
theoretical models, and intervention techniques with the studies which reported significant

improvements in physical activity.

3.2.2.3. Smoking cessation

Smoking cessation was reported as a significant outcome in one Davies et al. (2008), which is

described above in "Improved physical activity”. Other programmes with shared
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programmes and theoretical models, such as Taggart et al. 2017 and Yates et al. 2016 may

also have yielded a significant result for smoking cessation, were this a measured outcome.

3.2.3. Distal outcomes

Distal outcomes included those which could potentially enhance intermediate outcomes, thus
leading to behavioural change and improvements in health. These were primarily
psychosocial, and reflected the theoretical models adopted. Overall Self-efficacy was
significant in five (21.7%) studies (Bradshaw et al., 2007; Contento et al., 2010; Miller et al.,
2014; Thoolen et al., 2008; Wu et al., 2011). These studies were commonly informed by
SCT, in which Self-efficacy is a key construct (Nutbeam and Harris, 2010). Intervention
techniques which may have led to these outcomes included resiliency training, goal setting,

and self-assessment/reflection,

Related distal outcomes were dietary Self-efficacy (Saksvig et al., 2005; Taggart et
al., 2017), walking Self-efficacy (Yates et al., 2009), outcome expectations (Miller et al.,
2014; Wu et al., 2011), Locus of control (Brashaw et al., 2007). Iliness belief score reflected
the use of Leventhal's CST in Davies et al. (2008), and lower depression the use of

Mindfulness in Hartman et al. (2012), and Miller et al. (2014).

3.3. Quality Assessment

An overview of the quality assessment process is provided in Table 2, below. The EPHPP
quality assessment tool (2008) was utilised to assess the quality of the studies. The
researcher’s ratings were later verified by the second and third authors to ensure inter-rater

reliability. In terms of the global ratings, seven (30.4%) studies were given a “Strong” rating
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(Biddle et al., 2015; Contento et al., 2010; Davies et al., 2008; Hartmann et al., 2012;
Heideman et al., 2015; Macedo et al., 2017; Sacco et al., 2009). The remaining majority had
one or more “Weak” component ratings. Of these, 11 (47.8%) received a “Moderate” global
rating (Faro et al., 2005; Glasgow et al., 2012; Laatikainen et al., 2007; Miller et al., 2014;
Mohammed et al., 2013; Ramadas et al., 2015; Taggart et al., 2017; Thoolen et al., 2008; Wu
etal., 2011; Yates et al., 2009; Yates et al., 2016), and five (21.7%) received a “Weak” global
rating, with two or more “Weak” component ratings (Bradshaw et al., 2007; Dutton et al.,

2008; Jennings et al., 2014; McCurley et al., 2017; Saksvig et al., 2005).

The “local” category which contained the most “weak” scores was
“Representativeness” (12 studies, 52.2%). This was due to an absence of the description of
the number of invited participants who continued to participate in the studies, or to the low
number of participation after invitation. However, it should be noted that where powered
samples required a high number of participants (such as Davies et al., 2008, Yates et al.,
2009, and Yates et al., 2016), these sample targets were achieved, despite the low invited
participant percentage (example for 20.7% in Yates et al., 2016). Nine (39.1%) studies used
a powered sample calculation. In these studies, it is apparent that the recruitment drive
required a very large, multiple-site approach, therefore the “Representativeness” category

limited as an indicator of quality in these examples.

Insert Table 2 here
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3.4. Theoretical Model Evaluation

Details of the Michie and Prestwich (2010) Theory Coding Scheme (TCS) evaluations are
provided in Table 3. There were two studies (8.7%) which met all of the TSC criteria (Miller
etal., 2014; Wu et al., 2011). Five studies (21.8%) were rated 5/6 (Contento et al., 2010;
Hartmann et al., 2012; Heideman et al., 2015; Sacco et al., 2009; Thoolen et al., 2008). The

remaining studies met 4/6 of the criteria or less.

All of the studies explicitly specified use of a theoretical model in the introduction or
abstract, with the exception of Bradshaw et al. (2007), who described Self-efficacy constructs
but did not provide the wider theoretical model. The majority of the studies (N=17, 73.9%)

provided evidence for the efficacy of theoretical constructs.

Fewer studies used a single theoretical model to inform an intervention (N=6, 26%).
Michie and Prestwich (2010), suggest the efficacy of multiple model-based interventions can
be unclear as it is not possible to tell which construct has affected an outcome. Therefore,
theoretical comparisons cannot be made. Systematic reviews and meta-analyses (such as
Gourlan et al., 2016) comparing the efficacy of single versus multiple theory-based
interventions, have reported a higher impact on physical activity from single-theory
interventions. However, the trend of multi-component interventions in the studies selected in
the present review suggests that single model-based interventions may not be appropriate for
addressing behavioural change in type 2 diabetes self-management, despite the difficulty of

evaluating the efficacy of multiple-theoretical approaches.

In terms of the frequency of models, whether as standalone or alongside others, there
were models which were use more recurrently than others. SCT was used in 15 (65.2%)
multi-model studies and one single-model. The five U.K. studies were based on a core

programme (Davies et al., 2008) and shared SCT, SLT, Leventhal's CSM, and DPT.
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The construct most explicitly described as informing intervention technique was Self-
efficacy, which was used to inform intervention techniques in 10 (43.5%) studies. These
techniques were associated with a range of successful outcomes, including physical activity
(Yates et al., 2009), diet (Miller et al., 2014), and diabetes knowledge (Sacco et al. 2009).
The prevalence of Self-efficacy reflects on its practical applicability as a construct within

SCT and also the Transtheoretical model (Nutbeam and Harris, 2010).

The majority of the studies did not meet the criteria “Evaluation of theory and
constructs in discussion”, with exception of six (26%), (Bradshaw et al., 2007; Miller et al.
2014; Sacco et al. 2009; Saksvig et al., 2005; Thoolen et al., 2008; Wu et al., 2011). These
evaluations related to the promotion of Self-efficacy for self-directed care (Bradshaw et al.,
2007; Wu et al., 2011), the usefulness of Mindfulness as a measure for regulating eating
behaviours alongside diabetes self-management education (Miller et al. 2014), the potential
for lower depression when correlated with higher Self-efficacy (Sacco et al., 2009), and the
application of proactive coping to self-management. These did not discuss whether or not

models required further adaptation, and were limited to advocating the models for future use.

From these findings and the logic model presented in figure 2 above, it can be
concluded that there are several consistently applied theoretical models which have led to
significant distal outcomes, thereby furthering the protentional for behavioural change.
However, application of many models is limited due to the lack of clear description of how
intervention techniques were informed by theoretical constructs, and of what the implications
for models would be following outcome. The use of multiple-theories also limited the clarity
of efficacy as single theories could not be examined in isolation. However, the frequency and
diversity of the application of the Self-efficacy construct highlight its potential for

consideration alongside the needs of people with ID self-managing T2D.
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Insert Table 3 here

4. Discussion

4.1. Study Characteristics

The primary aim of this review was to ascertain the characteristics of theory-based T2D
intervention programs and evaluate these in relation to the needs of people with ID. The
findings demonstrate that the mean age in the studies extracted for the present review (mean
57.1 years in T2D self-management studies and 47.4 | years in preventative) is higher than
that of the participants with ID in the studies highlighted in Mcrae et al. (2015), which was
40.06 years. The studies in Mcrae et al., (2015) and McVilly et al. (2014) highlighted that
people with ID experienced frustration in adjusting to self-management behaviours, therefore
there is a rationale for introducing preventative diabetes education at an earlier age in order to

reduce the need for difficult adjustment later in life.

Dabelea et al., (2014) reported that the number of youth diagnosed with T2D
increased by more than 30% from 2000 to 2009 suggesting that it is no longer primarily a
condition of older adults, and TD2 developed during childhood is more likely to result in
higher morbidity and mortality rates than in adulthood. This highlights the importance of
early intervention and preventative measures for people with and at risk of diabetes.
Furthermore, a review of pharmacological and lifestyle interventions to prevent or delay T2D
found that 80-90% of all cases of T2D could be prevented by targeting lifestyle factors using

structured education programmes (Gillies et al., 2007). There were nine (39.1%) preventative
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studies identified in the present review (Biddle et al., 2015; Contento et al., 2010; Faro et al.,
2005; Heideman et al., 2015; McCurley et al., 2017; Laatikainen et al., 2007; Saksvig et al.,
2005; Yates et al., 2009; Yates et al., 2016). The characteristics of these studies may be of
particular relevance for the development of interventions aimed at people with ID. The
potential to reduce diabetes related costs through lifestyle interventions is estimated at 40-
60% (Gillies et al., 2007). However, given that the additional support requirements of T2D
self-management for PWID are likely to be higher than that of the general population,
preventative approaches through risk factor reduction may come to be seen as more cost-
effective. The 3-hour structured educational programs used in Biddle et al. (2015) and Yates
et al (2009 and 2016) have been identified as low cost (National Institute for Heath and Care

Excellence), and are therefore resource-efficient.

As illustrated by the logic model in Figure 2, the significant proximal, intermediate,
and distal outcomes align to the needs of people with ID, as identified by a meta-aggregation
of the needs of people with ID self-managing T2D (Maine et al., 2018). The meta-
aggregation identified that the people with ID's understanding of T2D was limited. It was
highlighted in Cardol et al. (2012a) for example, that whilst some people with 1D worried
about the consequences of T2D, others did not “feel ill", and only perceived diabetes as
serious when insulin injections were involved. In terms of improving this understanding,
programmes which utilized Self-regulation theory (SRT) may be suitable, as these
encouraged participants to reflect on and re-evaluate their current understanding within
educational sessions. Additional techniques such as elicited learning, role play and
storytelling, may also have aided learning and could potentially be used for people with ID.
Studies which employed the DESMOND curriculum (Biddle et al., 2015; Davies et al., 2008;
Taggart et al., 2017; Yates et al., 2009; Yates et al., 2016) utilised this model and intervention

techniques, and this may have contributed to the success of Taggart et al.'s (2017) adaptation



23

of DESMOND for people with ID. Participants in the process evaluation focus groups within
this study described being able to understand the content, which therefore suggests that the
program sufficiently addressed this need. In addition to SRT, the Dual process theory (DPT)
may aid people with ID's understanding through elicited, non-didactic learning, which was

also successfully employed by Taggart et al. (2017).

It has been highlighted that existing T2D resources for people with ID are not
appropriate. For example, caregivers in Hale et al. (2011) reported that any available
resources were not in an accessible format. Detailed information on the format of resources
in the studies identified in the present review was not included in the research papers.
However, it is likely that further modifications may be required, such as pictorial support and
accessible language. The DESMOND-ID adaptation by Taggart et al. (2017) used modified
resources, and furthermore delivery was provided with support from ID nurses, who may

have been able to tailor materials and contents accordingly.

Another need identified by the meta-aggregation (Maine et al., 2018) was in
emotional support regarding lifestyle adjustments. Participants with ID reported
experiencing frustration around dietary and medication routines, and struggled with
adherence (Dysch et al., 2012, Hale et al., 2005; Rey-Conde et al., 2005). Hartmann et al.
(2012), and Miller et al. (2014) targeted diabetes related distress using Mindfulness-based
meditation. A systematic review by Chapman et al. (2013) found evidence for the efficacy of
Mindfulness for people with ID in the areas of aggression and sexual arousal, though the
evidence base was limited due to methodological inconsistencies. However, Mindfulness

may be a supportive tool for people with 1D self-managing T2D.

A common approach across the studies identified in the present review was improving

participants' beliefs in their ability to self-manage or reduce risks of developing T2D. The
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theoretical basis for this was SCT, utilising self-efficacy enhancing techniques such as goal
setting, positive feedback, self-assessment/reflection, resiliency promotion, and social
support. With regard to people with ID, these techniques may lead to a reduction in
struggling to adhere to healthy lifestyle changes, and coping with barriers such as living with
others who do not have dietary restrictions. The Self-efficacy enhancing mechanism,
"Vicarious experiences” (Bandura, 1977), advocates learning from the successful experiences
of peers. The majority of the programs were delivered in a group setting (18/23, 78.3%),
offering opportunities for social modelling. Additionally, the environment may have played a
role in enhancing Self-efficacy. Saksvig et al. (2005) and Faro et al. (2005) delivered
programmes in a school setting over an academic term, and additionally involved parents and
carers of students through correspondence. This may have contributed to a significant
improvement in dietary habits and dietary self-efficacy through environmental and social
opportunities for reinforcement of key-messages. With regard to people with 1D, Maine et al.
(2017) reported that the Self-efficacy construct may be appropriate for people with ID self-
managing T2D, but that social support is required for meaningful self-reflection. An

environment which provides this support may therefore be of paramount importance.

Pedometers were used to measure ambulatory in three studies (Bradshaw et al., 2007,
Biddle et al., 2015, Yates et al., 2009). As well as a measure, wearing pedometers may have
led to increases in physical activity; indeed Yates et al. (2009) yielded significant changes in
ambulatory activity in the pedometer group only, which was attributed to the pedometers
providing ongoing feedback and achieving goals, thus enhancing Self-efficacy. Pedometers
have been used successfully to measure ambulatory activity in people with ID (Temple and
Stanish, 2009), and this may therefore be an important component in programmes for people

with 1D which aim to increase physical activity and reduce sedentary behaviour.
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Limited training and knowledge in staff was identified as a theme in the meta-
aggregation carried out by Maine et al. (2018), which further highlights the need for the
inclusion of social support components in potential interventions and prevention programs.
Whilst social support was a common approach across the studies in the present review, the
support network of participants was not always clearly delineated. By virtue of having a
disability, people with ID who are approached to participate in research are more likely to
have access to support, which could potentially be incorporated into intervention or
prevention programmes. Taggart et al. (2017) invited carers/family members to attend
alongside people with ID, and also to an additional three-hour session on their own, which
was met by a 94% attendance rate. The trial protocol of a second T2D self-management
programme (Walwyn et al., 2015), also invites caregivers/family members to attend sessions.
The development report of a third programme, STOP Diabetes, also involved carers in the
pilot stages (Dunkley et al., 2017). A programme of one carer session followed by seven 2.5-
h sessions over 7 weeks was reported as acceptable to participants. These studies therefore
address the social support needs identified in the literature. As described above, the delivery
environment may also be an important factor, and an educational setting, as utilised by
Saksvig et al. (2005) and Faro et al. (2005), may provide a support and reinforcement so the
key messages can be sustained over time. Recruitment of people with ID in further
educational colleges or special schools for people with ID is worth further exploration. The

discussion now turns to the quality evaluation of the studies selected in this review.

4.2. Quality Assessment

The second aim of this review was to systematically appraise the quality of T2D intervention

studies using the EPHPP (2008) guidelines. There was not a consistently high quality across
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the studies, mainly due to the lack of representativeness of the studies. This reflected on the
purposeful sampling of the studies, where participants were selected from existing groups for
convenience. The low percentage of invited participants who agreed to participate also led to
there being few “strong” ratings under this criterion. Representativeness is also likely to be
an issue a study for recruitment of people with ID diagnosed or at risk of T2D, and this

criterion may therefore not be a useful quality indicator.

4.3. Theoretical Application

The final aim of this review was to evaluate the theoretical models used in mainstream T2D
interventions in terms of clarity of application. As with the EPHPP evaluation, quality was
not consistently high, and whilst this could also arguably be due to the suitability of criteria
such as the advocacy of single models, the application of model constructs to intervention

techniques remains unclear.

Social Cognitive Theory (SCT) was found to be the most clearly evidenced model,
and the SCT construct, Self-efficacy (Bandura, 1977), was associated with diabetes
knowledge, physical activity, and dietary behaviours and thus provided several significant
outcomes, as described above. SCT is based on the learning relationship between the
individual and their social context (Bandura 1977), emphasising the importance of the
learning environment. Behavioural change can come about through reciprocal determinism,
a process in which the individual and environment influence each other. Social norms, the
behaviour of peers (termed “vicarious experiences”) and the persuasive influence of others
(termed “verbal persuasion”) shape the cognition of an individual (Nutbeam and Harris,
2010). For people with ID, whose learning environment is often restricted to home, day and

residential care settings, socially-produced behavioural change may be a greater challenge
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than for the general population. In terms of “verbal persuasion”, the values, attitudes and
care approaches of family members and support workers often determine the level of
autonomy people with ID have in self-managing their T2D and thus determine their level of
opportunity for learning (Trip et al., 2015 and Whitehead et al., 2016). “Vicarious” learning
experiences may be similarly restricted as PWID often live together in shared care settings on
the basis of their disability rather than their diabetes status. Hale et al. (2011) reported a
sense of ‘unfairness’ by those with T2D who compare themselves to the non-disabled with
T2D regarding issues such as dietary restrictions and medication regimes. SCT-based
interventions aimed at people with ID self-managing T2D should therefore take into account
the complexities of peer comparisons and social support in relation to the learning

environment.

The second component of SCT is Outcome Expectations, which focuses on the
perceived consequences of behaviours, such as reducing the risk of cardiovascular
complications because of poor diet and lack of physical activity (Nutbeam and Harris, 2010).
Short term outcomes can be more straight-forward to understand than long term to those with
ID, necessitating small, manageable goals and steps. Hale et al. (2011) and Dysch et al.
(2012) highlighted that people with ID can struggle to understand the long-term
consequences of poor diabetes control such as blindness, renal failure and amputation. Goal
setting which emphasises short-term health benefits may be of key importance to sustaining
self-management behaviours over time, thereby reducing the possibility of long term and

avoidable complications.

The final component of SCT is Self-efficacy, the belief in the ability to successfully
perform a behaviour (Bandura, 1977). This component of the model reflects the level of
effort put into a task to effect change and is viewed as the most important SCT component

(Nutbeam and Harris, 2010). Bandura proposed four sources of efficacy enhancing
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experiences; “Mastery of Experiences”, which describes the importance of successful past
experiences, “Vicarious Experiences and Verbal Persuasion” (discussed above) and
“Physical/Emotional Arousal”, which describes the importance of physiological feedback.
The model was clearly delineated and successfully used in the study by Wu et al., (2011),
who alongside Miller et al. (2014) received the highest TCS ratings in the present review.
The Four Sources model has not been applied to PWID self-managing T2D, and further
exploration of its appropriateness should be the focus of future intervention studies aimed at

this population.

5. Strengths and Limitations

This review has taken a rigorous approach to identifying and evaluating theoretically driven
T2D prevention and intervention programmes, with a view to identifying potential areas for
adaptation to the ID population. A rigorous search strategy was used which identified studies
ranging in outcomes, methodology, and design quality. The use of the EPHPP quality
assessment tool (2008) enabled a systematic and contemporary critique which can be used to

inform subsequent studies.

A limitation was apparent in the search criteria around diabetes. Searching
specifically for T2D excluded many physical activity studies, which may have provided
further insight into application of theoretical models. However, as the majority of the studies
in this paper were aimed at lifestyle change through increased physical activity or improving
health literacy, it is likely that the models would have been similar. Therefore, by focussing

on T2D studies, those relevant to the review questions were identified and analysed.

The inclusion criteria of explicitly described theoretical models may also have limited

the scope of the review, as there may have been studies which successfully targeted a range
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of outcomes without explicit recourse to models. However, it was important to establish the
dominant and successfully applied models, so that these could be evaluated alongside the
needs of people with ID who are diagnosed with or at risk of T2D as such models have not

been applied to this population.

6. Conclusions

Over the 12-year period focussed upon in this review, an internationally diverse range of
prevention and self-management programmes were identified. These were critically analysed
in the context of stringent criteria. The educational needs of people with ID at risk of or self-
managing T2D may be met through existing programmes, although further modifications
may be required for print-based resources to ensure accessibility. Facilitated self-reflection
and elicited learning, underpinned by self-regulation theory and dual processing theory, may
enable people with ID to reflect on and modify their current understanding of T2D risk
factors and consequences. Further support for diabetes-related emotional distress in people
with 1D could potentially be provided using mindfulness. Goal setting and resiliency
training, underpinned by SCT and delivered in a peer-shared environment, may enhance self-

efficacy.

This review provides support for further randomized controlled trials of programmes
for people with 1D under development or having undergone feasibility studies. Rationale is
also provided for the development/adaptation of a preventative programme based on similar
components and theoretical models. This may achieve greater impact if delivered to younger
adults or adolescents with 1D, and an educational setting may provide an enhanced level of

social support and reinforcement, thus leading to sustained behavioural change.
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