
! ! 1!

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Acceptance and Commitment Therapy with 

Older Adults and Psychosocial Adjustment to 

Mild Cognitive Impairment 
 
 
 
 
 

Kerry Ross 

Doctorate in Clinical Psychology 

The University of Edinburgh 

May 2018 



! 2!

DCLINPSYCHOL DECLARATION OF OWN WORK 
 

Name:   Kerry Ross 

Title:  Acceptance and commitment therapy with older adults and 
psychosocial adjustment to mild cognitive impairment 

 

I confirm that this work is my own except where indicated, and that I have: 

• Read and understood the Plagiarism Rules and Regulations   
  

• Composed and undertaken the work myself       
  

• Clearly referenced/listed all sources as appropriate     
  

• Referenced and put in inverted commas any quoted text of more than three 
words (from books, web, etc.)       

• Given the sources of all pictures, data etc. that are not my own  
  

• Not made undue use of essay(s) of any other student(s), either past or present 
(or where used, this has been referenced appropriately)   
   

• Not sought or used the help of any external professional agencies for the work (or 
where used, this has been referenced appropriately)    
  

• Not submitted the work for any other degree or professional qualification except 
as specified  

• Acknowledged in appropriate places any help that I have received from others 
(e.g. fellow students, technicians, statisticians, external sources)   

• Complied with other plagiarism criteria specified in the Programme Handbook
  

• I understand that any false claim for this work will be penalised in accordance 
with the University regulations       
   

• Received ethical approval from the School of Health in Social Science, University 
of Edinburgh  

OR  

• Received ethical approval from an approved external body and registered this 
application and confirmation of approval with the School of Health in Social 
Science’s Ethical Committee       
  

 

Signature:        Date: 25th April 2018 



! 3!

DEDICATION 
 

I dedicate this thesis to my Mum and her mastery in keeping me company 

during those long journeys on the M8.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



! 4!

ACKNOWLEDGEMENTS 
 

 

I am very grateful to the participants who gave up their time to take part in this 

research. Thank you for being willing to share your experiences with me.  

 

I would like to thank my clinical supervisors Dr Amanda Stevenson and Dr 

Tom Weavers for their guidance and support throughout this process. Thank 

you to my colleagues in the Lothian Older People’s Psychology Service, in 

particular Sandy McAfee for his assistance with recruitment and Rachel 

Gibson for accompanying me to home visits.  

 

Thank you to my academic supervisors Dr David Gillanders and Dr Azucena 

Guzmán for your teaching and encouragement. I am grateful to Henry 

Whitfield for translation support and Laura Alexander for co-rating papers. 

 

My fellow trainees, thank you for the past two and a half years, they’ve been 

full of ‘sparkling moments’.  

 

I wouldn’t have been able to get through the highs and lows of training without 

the support of Mum, Kevin and my wonderful friends. I’m very lucky to have 

you all.  

 

Finally, biggest love and thanks to Simon - you’re my best pal.  Thank you for 

giving up the station and keeping me on my toads.  

 

 

 

 

 

 

 



! 5!

TABLE OF CONTENTS 
 

Acknowledgements .......................................................................................... 3 

Overview to thesis portfolio .............................................................................. 8 

Thesis portfolio abstract ................................................................................... 9 

Lay summary ................................................................................................. 10 

Chapter 1: Systematic review ..................................................................... 11 

Abstract .......................................................................................................... 12 

Introduction .................................................................................................... 14 

Methods ......................................................................................................... 21 

Results ........................................................................................................... 25 

Discussion ..................................................................................................... 45 

Conclusion ..................................................................................................... 49 

References .................................................................................................... 50 

Chapter 2: Empirical project ....................................................................... 65 

Abstract .......................................................................................................... 66 

Introduction .................................................................................................... 68 

Methods ......................................................................................................... 73 

Results ........................................................................................................... 83 

Discussion ..................................................................................................... 95 



! 6!

Conclusion ................................................................................................... 104 

References .................................................................................................. 105 

Thesis portfolio references ....................................................................... 120 

List of appendices ..................................................................................... 148 

Appendix A: Journal of Contextual Behavioural Science author guidelines 149 

Appendix B: Quality assessment criteria ..................................................... 164 

Appendix C: Psychology and Aging author guidelines ................................ 168 

Appendix D: Ethical approval documentation .............................................. 173 

Appendix E: Demographic questionnaire .................................................... 175 

Appendix F: Participant information sheet ................................................... 176 

Appendix G: Preliminary statistical analyses ............................................... 181 

List of figures 

Figure A1: Flow chart of screening process for systematic review ........... 25 

Figure B1: Process of recruitment ............................................................ 80 

Figure B2: Conditional process analysis – anxiety models ....................... 91 

Figure B3: Conditional process analysis – depression models ................ 92 

Figure B4: Conditional process analysis – quality of life models .............. 93 



! 7!

List of tables 

Table A1: Characteristics of included studies ....................................... 28 
 
 
Table A2: Methodological quality ratings of included studies ............... 35 
 
 
Table A3: Summary of treatment effects on distress, physical  
functioning and psychological flexibility (excluding case studies) ......... 40 
 
 
Table A4: Summary of treatment effects on distress, physical  
functioning and psychological flexibility (case studies) ......................... 43 
 
 
Table B1: Descriptive statistics for the study sample ........................... 84 
 
 
Table B2: Descriptive statistics for independent, mediator and  
outcome variables with comparative data ............................................. 85 
 
 
Table B3: Correlation matrix between independent, mediator and  
outcome variables ................................................................................. 88 
 
 
Table B4: Linear regression for predictor of depression, anxiety and  
quality of life .......................................................................................... 89 
 
 
Table C1: Variable transformations .................................................... 182 

 
 
Word count: 17,894 (excluding abstracts, references and appendices) 

 

 

 

 

 

 

 
 



! 8!

OVERVIEW TO THESIS PORTFOLIO 
 

 
This thesis was completed in part fulfilment of the Doctorate in Clinical 

Psychology. It is divided into two chapters: chapter one is a systematic review 

of the literature investigating Acceptance and Commitment Therapy with older 

adults; and chapter two is an empirical study investigating psychosocial 

adjustment to mild cognitive impairment.  

 

Both chapters are presented in journal article format.  
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THESIS PORTFOLIO ABSTRACT 
 

 

Purpose: The systematic review summarised the research investigating 

Acceptance and Commitment Therapy (ACT) with older adults. The empirical 

study explored psychosocial adjustment patterns to a diagnosis of mild 

cognitive impairment, a condition characterised by memory or thinking 

problems.  
 

Method: The review included 14 studies identified through database searches 

using predefined eligibility criteria. The empirical study employed a cross-

sectional design. Thirty-five participants completed a short cognitive 

assessment and a series of questionnaires measuring perceptions of MCI, 

cognitive fusion (i.e. how caught up someone is with their thoughts), anxiety, 

depression and quality of life.  

 

Results: The review found initial evidence to suggest that ACT is an 

acceptable and effective intervention for reducing distress in older adults. The 

empirical study found that threatening perceptions of MCI were more strongly 

related to psychosocial adjustment outcomes than objective level of cognitive 

impairment. The study also found evidence to suggest that cognitive fusion is 

associated with adjustment outcomes in an MCI population.   

 
Conclusions: The systematic review highlights the limited, but promising 

evidence-base for the application of ACT with older adults. The review 

emphasises the need for further research with improved methodological rigor. 

Findings from the empirical study need to be replicated with a larger sample, 

however the results indicate that psychological interventions such like ACT 

could have utility for MCI patients with adjustment difficulties.   
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LAY SUMMARY 
 

 

This project has two parts.  

 
Part one is a review of research studies. The studies aimed to find out 

whether Acceptance and Commitment Therapy (ACT) could help older people 

reduce feelings of distress (e.g. anxiety or low mood) or improve physical 

ability. Most of the studies found that ACT could help lower distress in older 

people. Some of the studies found that ACT helped to improve the physical 

ability of older people with long-term pain. The review uncovered only a small 

amount of research focusing on ACT for older people. The studies did show 

that ACT could be used with older people living in the community and care 

home settings. More research is needed to work out how helpful ACT is 

compared to other types of therapy for older people. 

!
Part two is a research study. It focuses on how people adjust to a diagnosis of 

mild cognitive impairment (MCI) (i.e. thinking or memory problems). The 

people who took part in the study had been diagnosed with MCI in the past 

three to nine months. The study found that people’s beliefs about MCI 

influenced their quality of life and their mood. The severity of people’s memory 

or thinking problems was found to have no influence on feelings or quality of 

life. The study also looked at a process linked to ACT called cognitive fusion, 

which is about how caught up people can get with their thoughts. The study 

found that cognitive fusion was related to distress levels in people adjusting to 

MCI. Further research is needed with more people taking part to confirm the 

study findings.     
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Chapter 1: Systematic review 
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outcomes 
!
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Abstract 
 
Background: Acceptance and Commitment Therapy (ACT) has established 

an evidence-base as an effective therapeutic intervention, with favourable 

outcomes across a range of psychological and physical health domains. There 

is growing interest in the application of ACT for older adults, however a broad 

review of the literature is lacking. The current review aims to collate the 

research investigating ACT with older people, appraise the methodological 

quality and report on the effectiveness of ACT in areas of emotional distress, 

psychological flexibility and physical functioning.  

 

Method: A systematic review of the literature was conducted. Multiple 

databases including EMBASE, PsycINFO and MEDLINE® were searched. 

Reference lists of relevant papers were hand-searched and study authors 

were contacted for unpublished works. Eligible articles were subject to 

methodological quality appraisal and a narrative synthesis of the results was 

compiled.  

 
Results: Fourteen studies were included in the review. Studies varied in their 

application of ACT (individual and group-based) across older adults with 

chronic pain, depression and anxiety, both in community and care home 

settings. Study quality was mixed and overall risk of bias was increased by 

virtue of poor study design and small sample sizes. Preliminary evidence 

suggests that ACT is an effective intervention for reducing distress in older 

adults, however the evidence for improving psychological flexibility and 

physical functioning is less conclusive.  

 

Conclusions: The evidence-base for ACT with older adults is not yet well-

established, however the reviewed studies provide valuable information 

regarding the clinical application of ACT across a range of problems in older 

adults. Preliminary evidence indicates that ACT is effective for reducing 

distress in older adults, however further randomised controlled trials (RCTs) 
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are required employing larger samples, active comparison groups and 

longitudinal designs.  

 

Keywords: Acceptance and Commitment Therapy; distress; older adults; 

psychological flexibility; physical functioning; systematic review 

!
Highlights 
 

• Evidence suggests that ACT is effective for alleviating distress in older 

adults. 

 

• Evidence is less conclusive for physical functioning or psychological 

flexibility.  

 

• ACT demonstrates acceptability amongst older adults with chronic pain, 

depression and anxiety. 

 

• Further good quality research is warranted to support the evidence-

based delivery of ACT with older adults. 

 
 
Abstract word count: 278 

 
Declarations of interest: None 
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Introduction 
 

The UK has an ageing population and by 2046, a projected one quarter of 

people living in Britain will be aged 65 or over (Office for National Statistics, 

July 2017). By 2050, the number of 60 year olds living worldwide is projected 

to double (World Health Organisation, 2015). Adapting to this demographic 

shift requires fundamental societal change in how we perceive the ageing 

process and what it means to be ‘old’. A common misperception is that poor 

mental wellbeing is an inevitable part of ageing (Law, Laidlaw & Peck, 2010), 

however research indicates otherwise. Evidence supports that old age is 

associated with increased emotional stability, resilience and improved 

interpersonal functioning (Scheibe & Carstensen, 2010; Charles & Carstensen, 

2014).  

 

The health and social challenges associated with ageing (e.g. chronic illness, 

bereavements, loneliness, frailty and cognitive impairment) can compromise 

the emotional wellbeing and quality of life of some older adults (Cole & 

Dendukuri, 2003; Luanaigh & Lawler, 2008). Prevalence of mental health 

problems in old age is difficult to determine due to large heterogeneity across 

the age range, however best estimates suggest that around 20% of 

community-dwelling older adults, and up to 40% of care home residents 

experience clinical depression (Djernes, 2006; Volkert, Schulz, Härter, 

Wlodarczyk, & Andreas, 2013). An estimated 10% to 17% of older people 

experience clinical levels of anxiety (Canuto et al., 2018; Kessler et al., 2005), 

with much higher rates amongst individuals with co-morbid physical health 

problems and cognitive impairment (Gould, O'Hara, Goldstein & Beaudreau, 

2016). Although numbers have fallen, suicide rates remain high amongst older 

adults when compared to other age groups (Conwell, Duberstein & Caine, 

2002). Research has extensively demonstrated the negative consequences 

associated with late-life anxiety and depression including increased 

admissions to acute hospital care, poorer outcomes for recovery and 

rehabilitation from physical health problems (Coventry & Gellatly, 2008), higher 
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likelihood of nursing home placement (Gibbons et al., 2002), increased suicide 

rates (Conwell, Duberstein & Caine, 2002; Turvey et al., 2002) and 

accelerated cognitive decline (Cherbuin, Kim & Anstey, 2015; Mourao, 

Mansur, Malloy‐Diniz, Castro-Costa & Diniz, 2016).  

 

Older adults and mental health care provision 

 

An ageing population presents a particular challenge to mental health services, 

which have predominantly been developed to meet the needs of working-age 

adults (Anderson, 2011). Specialist knowledge and skills are required to meet 

the often chronic and complex needs of older people, due to their experience 

of mental health problems over a longer life course, in addition to physical 

comorbidities and cognitive decline. Age discrimination, both direct and 

indirect, exists in mental health care provision and has been widely 

documented (see ‘All Things Being Equal’; Mental Health Foundation, 2009; 

‘Age Discrimination in Mental Health Services: Making Equality a Reality’; 

Royal College of Psychiatrists, 2009), with clear assertions that people aged 

65 and over are not receiving the same level or quality of care as their 

working-age counterparts. Ageist attitudes, age-restrictive services and a lack 

of specialist knowledge amongst clinicians is said to contribute to the under-

recognition and treatment of psychiatric problems in later life (Beecham et al., 

2008). The Royal College of Psychiatrists (2009) reported that an estimated 

85% of people aged 65 or over with depression in the UK receive no National 

Health Service (NHS) treatment at all.  

 

Older people are far more likely to be offered pharmacological rather than 

psychological interventions (Gum, Iser & Petkus, 2010). This is in spite of 

recommendations discouraging over-prescription of psychotropic medications 

in older people, amid concerns regarding polypharmacy and safety (Brooks & 

Hoblyn, 2007; Markota, Rummans, Bostwick & Lapid, 2016). Evidence 

suggests that psychological approaches are accepted and preferred by older 

adults (Gum et al., 2006), whilst also demonstrating effectiveness (Chaplin, 
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Farquharson, Clapp & Crawford, 2015) and offering a suitable alternative or 

adjunct to drug treatments. Nevertheless, there are currently fewer evidence-

based, psychotherapeutic treatment options recommended in national 

guidelines (e.g. The Scottish Government, 2005) for older-age compared to 

working-age adults. As response to treatment is not necessarily determined by 

age, the evidence-base pertaining to working-age adults could be applicable to 

the older-age population. Nevertheless, age specific augmentations are 

recommended and utilised in clinical practice to optimise psychotherapy 

outcomes for older people (Laidlaw & Kishita, 2015). It is therefore important to 

achieve equity in terms of evidence-based treatment options that match the 

specific needs of older people as a large, heterogeneous group, where 

complexity, co-morbidities, and cohort differences exist, but are not inevitable.  

 

Cognitive Behavioural Therapy 

 

Cognitive Behavioural Therapy (CBT) is the psychological treatment of choice 

for a range of emotional problems in older-age adults (The Scottish 

Government, 2015). Meta-analytic findings support that CBT is significantly 

more effective than treatment-as-usual or waiting list control conditions in 

treatment of late-life anxiety and depression, with comparable effect sizes to 

other active treatments, including pharmacological approaches (e.g. anti-

depressants) and other psychotherapies (e.g. interpersonal therapy and 

problem solving therapy) (Cuijpers, Andersson, Donker & van Straten, 2011; 

Gould, Coulson & Howard 2012a; 2012b). A number of studies have also 

demonstrated the effectiveness of CBT for older adults with early dementia 

(Paukert et al., 2010; Scholey & Woods, 2003), Parkinson’s disease (Dobkin et 

al., 2011) and post-stroke depression (Broomfield et al., 2011). Despite 

positive outcomes, CBT does not outperform other psychotherapeutic 

approaches and with regard to treatment of anxiety, may be less effective with 

older compared to younger-age adults (Gould, Coulson & Howard, 2012b; 

Kishita & Laidlaw, 2017). CBT may also be sub-optimal for older chronic pain 

populations. A meta-analysis of 12 outcome studies investigating CBT for 
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chronic pain in older adults found significant improvements in self-reported 

pain experience, with a medium pooled effect (z=0.47, 95% CI 0.34 to 0.60), 

however found limited effects on depression symptoms, physical functioning or 

medication use (Lunde & Nordhus, 2009). This meta-analysis may have been 

limited by few randomised control trials (RCTs), however it could highlight the 

limited reach of CBT in addressing physical and emotional health outcomes 

simultaneously during a single intervention. Maximizing the therapeutic 

benefits of psychological treatments beyond one domain or disorder seems 

optimal for older people who are more likely to present with multi-morbidities 

(Barnett et al., 2012). Given the acknowledged limitations of CBT, it is 

important to explore the applicability of other psychotherapeutic approaches 

with this population group.  

 

Acceptance and Commitment Therapy  

 

An alternative to traditional CBT is Acceptance and Commitment Therapy 

(ACT; Hayes, Strosahl & Wilson, 1999). ACT is a ‘third wave’ therapeutic 

approach emerging from research investigating the influence of language on 

behaviour. It is rooted in the philosophy of functional contextualism and is 

influenced, in part, by the ideological concepts of Relational Frame Theory 

(RFT: Hayes, Barnes-Holmes & Roche, 2001). ACT differs from CBT as it 

focuses on the function rather than the content of inner experiences (e.g. 

thoughts, memories, feelings). Whilst CBT aims to modify or eliminate distress, 

ACT utilises acceptance and mindfulness-based techniques to help individuals 

experience distress, rather than avoiding or fighting against it. It encourages 

individuals to take committed action to living a meaningful life that is in 

accordance with their values, in spite of personal challenges that are 

considered to be an inevitable part of life. Rather than targeting a specific 

symptom or problem, ACT more broadly aims to increase ‘psychological 

flexibility’, which is:  
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“The ability to contact the present moment more fully as a conscious human 
being, and to change or persist in behaviour, when doing so serves valued 
ends” (Hayes et al., 2006, p7). 
 
 
ACT has a growing evidence-base of over 170 RCTs across a range of mental 

and physical health conditions (Association for Contextual Behavioural 

Science; ACBS, https://contextualscience.org/state_of_the_act_evidence, last 

accessed February 2018). Meta-analyses of RCTs have reported moderate 

effect sizes for ACT on primary outcome measures at post-treatment and 

follow-up (Ruiz, 2012). In addition, meta-analyses report favourable outcomes 

for ACT when compared to control conditions (A-Tjak et al., 2015; Hacker, 

Stone & Macbeth, 2016) and comparable effect sizes when compared to 

traditional cognitive behavioural approaches.  ACT has strong empirical 

support in chronic pain populations (Hughes, Clark, Colclough, Dale, & 

McMillan, 2017; Veehof, Trompetter, Bohlmeijer & Schreurs, 2016) and 

modest support in treatment of psychosis (Bach & Hayes, 2002; Bach, Hayes 

& Gallop, 2012; Gaudiano & Herbert, 2006), mixed anxiety (Bluett, Homan, 

Morrison, Levin & Twohig, 2014), obsessive-compulsive disorder (Bluett et al., 

2014) and depression (Twohig & Levin, 2017). Mediation analyses support that 

processes within the ‘psychological flexibility’ model are mechanisms of 

change in producing positive outcomes in ACT interventions (Ruiz, 2012).  

 

Acceptance and Commitment Therapy with older adults 

 

Published literature has provided a strong conceptual rationale for the 

application of ACT with older adults across community and care home settings 

(Petkus & Wetherell, 2013; Gillanders & Laidlaw, 2014). Firstly, the 

transdiagnostic nature of ACT means that few adaptations are required for 

particular problems or diagnoses. Approximately 66% of people aged 65 and 

over experience two or more long term conditions at any one time (e.g. chronic 

pain, sensory impairment, psychological problems or cognitive decline) 

(Barnett et al., 2012), and as a consequence are more likely to have symptoms 

which cut across diagnostic categories. ACT can therefore offer greater 
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flexibility in breadth of application compared to traditional psychotherapies 

(e.g. CBT), which tend to be symptom or disorder-focused.   

 

Petkus and Wetherell (2013) suggest that acceptance and mindfulness 

techniques could have greater utility over traditional cognitive control strategies 

for late-life anxiety. The negative beliefs or worries older adults may hold 

regarding their physical health, cognitive functioning or developmental losses, 

although unhelpful, could be realistic. In this context, cognitive modification 

techniques that directly challenge the validity of thought content would be 

inappropriate. In contrast, ACT-based techniques would encourage older 

adults to ‘step back’ from negative cognitive content and realign focus on living 

in accordance with personally held values, in spite of health or social 

challenges. Ferssizidis et al. (2010) found significant associations between 

connection to core values and improved emotional wellbeing and quality of life 

in an older adult sample. Moreover, a systematic review of 15 mindfulness-

based intervention (MBI) studies found evidence of both acceptability and 

feasibility of techniques with older adults (Geiger et al., 2016). However, 

conclusions regarding the efficacy of MBIs were limited due to the small 

number of RCTs, variability in mindfulness protocols and poor methodological 

rigor across the studies (Geiger et al., 2016).  

 

The ACT model, in particular the focus on value-directed living, parallels with 

the well established Selective Optimisation and Compensation (SOC) Model of 

Successful Ageing (Baltes & Baltes, 1990). The SOC model endorses that 

older adults should select and optimise their strengths and intact capabilities, 

in spite of declines in functioning and/or personal losses (Baltes & Baltes, 

1990). The model encourages individuals to continue to engage with valued 

pursuits, which are achievable and realistic, much like ACT. Interestingly, 

training in the SOC approach has been combined with ACT to treat chronic 

pain in elderly care home residents and has demonstrated both applicability 

and acceptability (Alonso-Fernández, López-López, Losada, González & 

Wetherell, 2016). 
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Empirical research has demonstrated associations between the core 

processes of the ACT ‘psychological inflexibility’ model and psychiatric 

problems in old age. Experiential avoidance has been associated with 

increased suicidality in late-life depression (Cukrowicz, Ekblad, Cheavens, 

Rosenthal & Lynch, 2008), and more generally increased anxiety and reduced 

mindfulness in older people (Mahoney, Segal & Coolidge, 2015). Thought 

suppression, a form of experiential avoidance, has been associated with 

increased psychopathology and somatic symptoms in homebound older 

people with chronic illness (Petkus, Gum & Wetherell, 2012) and poorer 

treatment outcomes for late-life depression (Rosenthal, Cheavens, Compton, 

Thorp & Lynch, 2005). In addition, Butler and Ciarrochi (2007) found greater 

psychological acceptance in older people to be associated with increased 

quality of life.  

 

Rationale and aims of the current review 

 

Published literature has clearly outlined the importance of developing 

treatment options to meet the varied psychological needs of older people. In 

addition, a strong theoretical rationale has been provided to support the clinical 

application of ACT with older populations. Previous reviews have included 

studies investigating ACT with older adults (Kishita, Takei & Stewart, 2017; 

Twohig & Levin, 2017), however a systematic review exclusively examining the 

outcomes of ACT with this population is lacking.  

 

The current review aims to provide a broad overview of the literature 

investigating the application of ACT with older adults experiencing elevated 

levels of emotional distress and/or physical health problems. The 

methodological quality of the literature will be appraised and the current 

evidence-base for ACT will be evaluated. The systematic review will address 

whether ACT is an acceptable and effective intervention for: 1) reducing 
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emotional distress; 2) improving physical functioning; and 3) increasing 

psychological flexibility, in adults aged 60 years and over.    

 
 
Methods 

 

The review was conducted in accordance with PRISMA guidance (Moher et 

al., 2015) and specific recommendations set out by Shenkin, Harrison, 

Wilkinson, Dodds & Ioannidis (2017) for systematic reviews of gerontological 

research. The protocol for the review was pre-registered with PROSPERO (ID: 

CRD42017062413) to increase transparency and reduce risk of bias.   

 

Inclusion/ exclusion criteria 

 

Studies were included if they: (a) described an ACT intervention with adults 

aged 60 years or over1; (b) included at least one measure of emotional  

distress (e.g. depression), physical functioning (e.g. pain severity) or 

psychological flexibility (e.g. Acceptance and Action Questionnaire (AAQ); 

Bond et al., 2011); and (c) employed a quantitative methodology. Studies were 

excluded if they: (a) employed an ACT intervention that did not seek to 

improve psychological flexibility through at least two of the core processes 

(e.g. cognitive defusion or enhancing value-directed behaviour); or (b) 

employed an intervention that included only one component of ACT (e.g. 

mindfulness).  

 

The systematic literature review broadly included all quantitative study 

designs. Single-n case studies and case series, with pre and post outcome 

data, were included based on recommendations set out by Shenkin et al. 

(2017) to increase clinical applicability. The review did not exclude studies 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
1!An age cut off of 60 years was selected based on the United Nations 
definition of an older adult (United Nations, 2015).!
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based on comparison groups, follow-up period, sample size or publication 

status. No date or language restrictions were applied to the search.  

 

Search strategy 

 

The following electronic databases were searched between July 2017 and 

October 2017. EMBASE, PsycINFO, OVID MEDLINE® and Allied and 

Complementary Medicine (AMED) via the OVID gateway. CINAHL Plus, ERIC 

and AgeLine via EBSCO host. Applied Social Sciences Index and Abstracts 

(ASSIA), Social Services Abstracts, Sociological Abstracts and ProQuest 

Dissertations, and Theses Global via ProQuest. The ‘Science’ and ‘Social 

Sciences and Humanities’ collections of the Conference Proceedings Citation 

Index via Web of Science and SCOPUS. 

 

‘Grey literature’ was searched via OpenGrey, Google Scholar and the British 

Library Electronic Theses Online System (EThOS). The reference lists of 

relevant papers and reviews identified via the search were also hand searched 

for additional studies. Research papers listed on the Association of Contextual 

Behaviour Science (ACBS) website were also searched. The first authors of 

included studies were contacted, where possible, for any unpublished works.  

 

Search terms 

 

Search terms were developed in consultation with an expert librarian, in 

addition to, the third and fourth authors (DG & AG) who have specialist 

knowledge of ACT and gerontology. Search terms included English, Spanish 

and French terms, due to the known interest in ACT within countries with these 

native languages.    
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The following terms were used:  

 

"Acceptance and Commitment Therapy" OR "Third wave" OR "3rd wave" OR 
"Acceptance-based" OR "Acceptance based" OR "Contextual cognitive 

behavio*" OR "Terapia de aceptación y compromiso" OR “Traitement 

d'acceptation et d'engagement" AND "Old* adult*" OR "Old* people" OR 

"Elder*" OR "Late* life" OR "Old-age" OR "Old age" OR "Aged" OR "Over 60*" 

OR "Over 65*" OR "Geriatric*" OR "Gero*" OR "Adulto mayor" OR “Adulte âgé" 

 
Data extraction and management 

 

A data extraction tool was developed to extract key demographic and study 

information. The first author (KR) extracted data regarding study design, 

setting, participants, intervention, comparators, follow-up period, outcome 

measures and key findings. The second and fourth author repeated data 

extraction for the studies published in French (HW) and Spanish (AG) (n=2) to 

ensure accuracy. Any disagreements were resolved through discussion until 

full agreement was reached.   

 

Where studies did not report effect sizes, the first author (KR) calculated the 

effect sizes from the intervention scores, if available within the publication. The 

first author of an included study (Wetherell et al., 2016) was contacted for 

additional information in order to calculate effect sizes, however they were 

unable to meet this request. 

 

Quality appraisal 

 

Existing quality criteria were deemed insufficient to fully address the objectives 

set out by this review. A new quality assessment tool was developed a priori 

from several well-regarded checklists for assessment of intervention studies, 

including: Scottish Intercollegiate Guidelines Network (SIGN) Methodology 

Checklist for Systematic Reviews and Meta-analyses (SIGN, n.d.) and the 
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Downs and Black (1998) Quality Checklist for Health Care Intervention 

Studies.  

 

The final checklist (Appendix B) contained thirteen items, each with a quality 

rating of either ‘good’, ‘fair’, ‘poor’ or ‘unsatisfactory/ unclear/ not applicable’. 

The thirteen items were operationalised, as far as possible, to improve clarity 

and reduce bias. To provide an indication of overall quality, each study was 

given an overall descriptive rating of ‘high’, acceptable’ or ‘low’ based on study 

performance across the thirteen items. The studies had to achieve 75% or 

more ‘good’ category ratings to achieve ‘high’ overall quality and 50% or more 

‘good’ category ratings to achieve ‘acceptable’ overall quality. Studies with 

fewer than 50% of ‘good’ category ratings were awarded ‘low’ overall quality. 

The overall quality ratings were descriptive rather than numerical, in 

accordance with best practice guidelines (Higgins & Green, 2011).  

 

All studies (excluding case studies) (n=8) were subject to quality assessment 

by the first author (KR). To improve accuracy and validity, all studies were then 

blindly re-rated by a second doctoral-level researcher. Inter-rater agreement 

was high [K=.82 (95% CI, .72-.92, p<0.05)] (Altman, 1991). Discrepancies 

were resolved through discussion and final ratings were agreed upon.  

 

Data synthesis 

 
A narrative synthesis of the main findings from each of the identified studies 

was conducted. Meta-analysis was deemed inappropriate due to the 

heterogeneity of the included studies in terms of study design, population, 

clinical setting, intervention format and primary outcome measures.  
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Results 
 

A total of 1267 studies were identified from the initial database search. Once 

duplicates were removed (445), the title and abstract of 822 studies were 

reviewed for inclusion in the review. Of this, 134 publications were retrieved in 

full and reviewed for eligibility. No additional studies were identified via other 

sources (e.g. reference lists, ACBS website or following contact, where 

possible, with lead authors). Therefore, a total of 14 studies were eligible for 

inclusion in the current review (Figure A1). 

 

Figure A1: Flow chart of screening process for systematic review. 
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Description of included studies  
 

A descriptive overview of the included studies is presented in Table A1.  Of the 

fourteen included papers, there were four RCTs (Alonso- Fernández et al., 

2016; Davison, Eppingstall, Runci & O'Connor, 2017; Wetherell et al., 2011a; 

2016), one non-randomised controlled trial (Alonso, López, Losada & 

González, 2013), three repeated measures studies (Karlin et al., 2013; 

McCracken & Jones, 2012; Scott, Daly, Yu & McCracken, 2017), one case-

series (Ruiz Sánchez, Cangas Díaz & Barbero Rubio, 2014) and five single-n 

case studies (Coniasse-Brioude, 2016; Jourdain & Dulin, 2009; Lunde & 

Nordhus, 2009; Petkus & Wetherell, 2013; Roberts & Sedley, 2016). The case 

studies did not employ experimental research designs, however they all 

included pre, post and follow-up, or session-by-session scores on primary 

outcome measures. Of the studies utilising statistical analyses (n=8), all used 

the appropriate analysis for the study design.  In terms of comparators, two 

studies employed a waiting-list control (Alonso et al., 2013; Davison et al., 

2017) and three employed active control conditions including a ‘minimal 

support group’ (Alonso-Fernández et al., 2016), individual CBT (Wetherell et 

al., 2011a) and group CBT (Wetherell et al., 2016). Eight studies assessed 

outcomes at follow-up (Davison et al., 2017; Lunde & Nordhus, 2009; 

McCracken & Jones, 2012; Roberts & Sedley 2016, Ruiz Sánchez et al., 2014; 

Scott et al., 2017; Wetherell et al., 2011a; 2016). The average length of follow-

up period ranged from 1.5 to 12 months.  

 

Studies investigated application of ACT for a range of problems in older adults 

including chronic pain (Alonso et al., 2013; Alonso-Fernández et al., 2016; 

McCracken & Jones, 2012; Scott et al., 2017; Wetherell et al., 2016), 

depression (Karlin et al., 2013; Ruiz Sánchez et al., 2014), anxiety 

(generalised anxiety, fear of falling and health anxiety) (Coniasse-Brioude, 

2016; Jourdain & Dulin, 2009; Wetherell et al., 2011a) and mixed depression 

and anxiety (Davison et al., 2017; Petkus & Wetherell, 2013; Roberts & 

Sedley, 2016). Ten of the studies investigated community-dwelling older adults 

and four investigated older people residing in care homes. All studies were 
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carried out in clinical, rather than university settings. The weighted mean age 

across the studies (excluding data from Karlin et al. (2013) which was not 

reported) was 76.6 years (range 64-87). The mean percentage of females 

across the studies was 57.5% (range 0% - 100%). 

 

The ACT-based interventions varied in terms of delivery. Five studies 

employed group-based ACT (Alonso et al., 2013; Alonso-Fernández et al., 

2016; McCracken & Jones, 2012; Scott et al., 2017; Wetherell et al., 2016) and 

eight studies utlised individual ACT (Coniasse-Brioude, 2016; Davison et al., 

2017; Jourdain & Dulin, 2009; Karlin et al., 2013; Lunde & Nordhus, 2009; 

Roberts & Sedley, 2016; Ruiz Sánchez et al., 2014; Petkus & Wetherell, 2011; 

Wetherell et al., 2011a). 
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Quality appraisal 

 

Methodological quality ratings for the studies (excluding case studies/ case 

series) are presented in Table A2. Wetherell and colleagues’ (2016) study was 

the strongest methodologically and received a ‘high’ overall quality rating. Five 

studies were rated as having ‘acceptable’ overall quality (Alonso-Fernández et 

al., 2016; Davison et al., 2017; Karlin et al., 2013; Scott et al., 2017; Wetherell 

et al., 2011a) and two studies were rated as having ‘low’ overall quality (Alonso 

et al., 2013; McCracken & Jones, 2012). Performance across methodological 

domains was varied and will now be discussed.  

 

Study design and sample representativeness 

 

Four studies employed an RCT design and all achieved an overall ‘high’ or 

‘acceptable’ quality rating (Alonso-Fernández et al., 2016; Davison et al., 2017; 

Wetherell et al., 2011a; 2016). One study employed a non-randomised control 

trial and received the lowest overall quality rating across the studies (Alonso et 

al., 2013). The remainder of the studies were repeated measures designs and 

received a mixture of ‘low’ (McCracken & Jones, 2012), ‘adequate’ (Scott et 

al., 2017, and ‘high’ (Karlin et al., 2013) ratings.   

 

All eight of the appraised studies utilised convenience-sampling methods, 

however appropriate eligibility criteria were employed across five of the studies 

to ensure adequate sample representativeness (Alonso et al., 2013; Alonso- 

Fernández et al., 2016; Davison et al., 2017; Karlin et al., 2013; Wetherell et 

al., 2013). Two studies explicitly excluded individuals with any degree of 

cognitive impairment (Alonso et al., 2013; Scott et al., 2017), which limits 

generalisability to a clinical older adult population. One of the studies did not 

clearly report their inclusion and exclusion criteria (McCracken & Jones, 2012) 

and therefore it was difficult to assess whether the sample was representative.    
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Interventions and fidelity 

 

All of the studies included a sufficiently detailed intervention protocol within the 

published text or provided a reference for the protocol, if published elsewhere. 

This was an area of methodological strength, with all studies achieving the 

highest quality ratings. Adherence to protocol was monitored via fidelity checks 

in several studies, including use of audio/ video recordings (Karlin et al., 2013; 

Wetherell et al., 2011a; 2016) and clinical supervision with an experienced 

ACT practitioner (Davison et al., 2016; McCracken & Jones, 2012). Three 

studies did not report or were unclear regarding adherence to therapy protocol 

(Alonso et al., 2013; Alonso-Fernández et al., 2016; Scott et al., 2017). 

Therapist training was adequate in six studies (Alonso et al., 2013; Alonso-

Fernández et al., 2016; Davison et al., 2016; Karlin et al., 2012; Wetherell et 

al., 2011a; 2016) and not clearly reported in two (McCracken & Jones, 2012; 

Scott et al., 2017). There was variation between the studies in terms of the 

professionals delivering ACT including doctoral and masters level 

psychologists, occupational therapists and nurses.  

 

Five studies compared ACT to an active or waiting list control condition 

(Alonso et al., 2013; Alonso-Fernández et al., 2016; Davison et al., 2017; 

Wetherell et al., 2011a; 2016). The active control conditions (group CBT and a 

minimal support group) were adequately matched in terms of length and 

intensity, allowing for equal comparison. Allocation to groups across the two 

waiting list control studies was inadequate (poor or no randomisation and 

investigators not blinded to allocation), however random allocation was 

employed in the studies with an active control.  

 

Outcome measures 

 

All studies included at least one outcome measure to assess psychological 

distress, physical functioning or psychological flexibility following ACT. All of 

the studies utilised self-report outcome measures shown to have good 
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psychometric properties with an older adult population, except for one study 

(McCracken & Jones, 2012), which employed the British Columbia Major 

Depression Inventory (BCMDI; Iverson & Remick, 2004). To our knowledge, 

the BCMDI has not been validated with an older adult population. Furthermore, 

the measure is arguably less applicable for retired older people, as it includes 

an item to evaluate the impact of depression symptoms on school or work.  

 

Sample size and power 

 

Sample sizes were small across the included studies. There were seven 

single-n case studies and a case series with a sample size of 3. The remainder 

of the studies, which underwent quality assessment, recruited sample sizes 

ranging from 14 to 101, with a total sample size across the studies of 385. 

Post-hoc power calculations were conducted and four of the studies were 

inadequately powered to detect medium or large effects, with a power level of 

0.80 and a significance level of <0.05 (Alonso et al., 2013; Alonso-Fernández 

et al., 2016; Davison et al., 2017; Wetherell et al., 2011).  

 

Attrition and acceptability 

 

Attrition rates provide some indication of acceptability of ACT with older adults. 

Several studies reported attrition rates clearly, alongside reasons for treatment 

incompletion. Attrition was varied across the included studies from pre to post 

treatment, ranging from low (=<20%) (Davison et al., 2017; Karlin et al., 2013; 

McCracken & Jones, 2012, Scott et al., 2017, Wetherell et al., 2016), moderate 

(=<40%) (Alonso et al., 2013; Wetherell et al., 2011a) and high (>40%) 

(Alonso-Fernández et al., 2016). The average attrition rate across the eight 

experimental studies was 17% at post treatment  (range 0% to 49%) and 34% 

(range 0% to 54%) at follow-up (n=5). Attrition was slightly higher in care home 

settings (20%) than in community settings (13%), but relatively equal between 

individual ACT (18%) and group-based ACT interventions (17%). Reasons for 

treatment drop-out were clearly reported by five studies (Alonso et al., 2013, 
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Alonso-Fernández et al., 2016; Davison et al., 2017; Karlin et al., 2013; 

Wetherell et al., 2011a) and included health problems, speech and 

communication issues, questionnaire completion burden, time constraints, 

death and symptom relief.  
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Emerging evidence for ACT with older adults 

 
The included studies employed ACT-based interventions with older adults to 

foster change in emotional distress, physical functioning and psychological 

flexibility. The current evidence-base for ACT when applied to each of these 

outcomes will now be discussed. A summary of the key findings and effect 

sizes are presented in Table A3 and A4.  

 

Emotional distress  

 

All 14 studies (including case studies/ case series) measured whether ACT 

had an impact on distress in older adults. Unfortunately, effect size data was 

unavailable for the methodologically strongest paper (Wetherell et al., 2016) 

and accordingly will not be reported. Six of the studies found a significant 

reduction in measures of distress following ACT intervention, with within-group 

effect sizes ranging from small to large (d=0.32-0.97) at post-treatment, and 

from medium to large (d=0.40-1.30) across the three studies which included a 

follow-up period (Davison et al., 2017; McCracken & Jones, 2012; Scott et al., 

2017). Only one study (Alonso et al., 2013) observed no effect of ACT on any 

measure of distress, however it should be noted that the study was greatly 

underpowered (n=10) and received the lowest overall methodological quality 

rating.  

 

Two RCTs with ‘acceptable’ overall quality ratings, reported between group 

effect sizes for distress outcome measures. Alonso-Fernández et al. (2016) 

compared an ACT group with an active control condition (‘minimal support 

group’) for care home residents with chronic pain and found significantly 

greater improvements on the Pain Anxiety Symptoms Scale (PASS; 

McCracken, Zayfert & Gross, 1992) following the ACT group (d=.45, p<0.05). 

This study found no significant between group effects on the Geriatric 

Depression Scale (GDS-30; Yesavage et al., 1982), however reduction in 

depression could have been a secondary treatment outcome in this study, 
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which was primarily focused on increasing pain acceptance and functional 

autonomy (Alonso-Fernández et al., 2016). 

 

Davison et al. (2017) compared individual ACT with a waiting list control 

condition for care home residents with anxiety and depression, and found 

significant between group differences on the Geriatric Depression Scale (GDS-

15; Yesavage & Sheikh, 1986) (d=.66, p<0.05)  and the Cornell Scale for 

Depression in Dementia (CSDD; Alexopoulos, Abrams, Young & Shamoian, 

1988) (d=.59, p<0.05), both with medium effect sizes. The study found no 

significant between group differences in Geriatric Anxiety Inventory (GAI; 

Pachana et al., 2007) scores (Davison et al. 2017). 

 

All six case studies found clinically significant improvements on distress 

measures following individual ACT-based interventions for older adults with 

anxiety, depression or chronic pain, except for one study (Lunde & Nordhus, 

2009), which describes an intervention with a 70 year old, community-dwelling 

male with chronic pain. Although a small reduction on the Beck Depression 

Inventory (BDI-II; Beck, Steer & Brown, 1996) was noted (8 at pre-treatment to 

6 at post-treatment and follow-up), his pre-treatment score was sub-clinical, 

thus ruling out clinically significant reductions (Lunde & Nordhus, 2009).  

 

Psychological flexibility 

 

Three studies investigated changes in psychological flexibility, as measured by 

the AAQ-II (Bond et al., 2011). Two studies found no significant change in 

AAQ-II score following group-based ACT interventions for chronic pain (Alonso 

et al., 2013; McCracken & Jones, 2012), however these studies both received 

the lowest ratings for methodological quality. In contrast, Scott et al. (2017) did 

find a significant improvement on the AAQ-II following their ACT group for 

community-dwelling older adults with chronic pain (d=.35, p<0.01). The 

intervention protocols were similar for both McCracken & Jones (2012) and 

Scott et al. (2017) studies, however the latter study was carried out in a 
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secondary rather than tertiary care setting, meaning the overall sample had 

fewer chronic pain symptoms. Furthermore, Scott et al. (2017) study recruited 

a larger sample (n=65) and had better methodological quality.   

 

Four case studies included psychological flexibility measures including the 

AAQ-II and the Chronic Pain Acceptance Questionnaire (CPAQ; McCracken, 

Vowles & Eccleston, 2004). Three studies found improvements in AAQ-II 

scores following individual ACT for a range of difficulties, including health 

anxiety in an older veteran (Jourdain & Dulin, 2009), mixed anxiety and 

depression in an older community-dwelling male (Roberts & Sedley, 2016) and 

depression in two nursing home residents (Ruiz Sanchez et al. 2014). Lunde 

and Nordhus (2009) found improvements in pain willingness and activity 

engagement on CPAQ (from 65 to 77) in an older community-dwelling male 

with chronic pain.  

 

Physical functioning 

 
Five studies investigated ACT groups for chronic pain in older adults and 

included a measure of subjective physical functioning. Two studies 

(McCracken & Jones, 2012; Scott et al. 2017) of low and acceptable quality, 

found significant improvements in community-dwelling older adults’ scores on 

the Sickness Impact Profile (SIP; Bergner, Bobbitt, Carter & Gilson, 1981) 

subscales (d=.40-.67) and the Short Form Self-Report Health Survey (SF-36 

physical; Ware Jr & Sherbourne, 1992) (d=.50-.61), at post-treatment and 

follow-up. The methodologically strongest study by Wetherell et al. (2016) 

compared treatment responses to an ACT group and a CBT group for older 

adults (65+) with chronic pain. Treatment response was defined by a ≥30% 

decrease on the Brief Pain Inventory (BPI; Cleeland & Ryan, 1994) (as 

recommended by Farrar, Portenoy, Berlin, Kinman & Strom, 2000), and the 

study found a 38% greater treatment response for the ACT group compared to 

the CBT group at post-treatment, which increased to 42% at follow-up. Alonso-

Fernández et al. (2016) found significantly greater improvements on the BPI 

‘walking ability’ subscale for the ACT group when compared to a ‘minimal 
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support group’ for care home residents with chronic pain (d=.56, p<0.05). 

Alonso et al. (2013) also utilised the BPI, but found no significant within or 

between-group effects following an ACT group intervention, however the study 

was greatly underpowered (n=10) and received a ‘low’ overall methodological 

quality rating.  

 

Lunde & Nordhus’ (2009) case study detailed application of a hybrid ACT 

intervention with some add-on CBT components for a community-dwelling 70 

year old male with chronic pain and found a clinically significant reduction in 

pain quality on the Short-Form McGill Pain Questionnaire (SF-MPQ; Melzack, 

1987) at post-treatment and six month follow-up. However no significant 

reduction was found on the ‘pain intensity’ subscale. 
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Table A4: Summary of treatment effects on distress, physical functioning and 
psychological flexibility (case studies/ case series) 

Study 
(Year) 

Population 
 

Intervention Outcomes for distress, physical 
functioning and psychological flexibility 

Coniasse-
Brioude 
(2016) 
 

Community 
dwelling 86 
year old 
female with 
fear of 
falling 
 

10 sessions 
of individual 
ACT 

Distress 
Clinically significant reduction in anxiety (BAI) 
from ‘moderate-severe’ range to ‘normal-
minimal’ range. 
 
Reduction in depression score (BDI) at post-
treatment, however pre-treatment score 
indicated minimal/ no symptoms of 
depression. 

Jourdain 
& Dulin 
(2009) 
 

Community 
dwelling 68 
year old 
male 
veteran 
with health 
anxiety 

7 weekly 
sessions of 
individual 
ACT plus 1 
review 
session 
 
 
 
 
 
 
 

Distress 
Clinically significant improvement in health 
anxiety (HAQ) from 53 ‘clinical’ to 23 ‘sub-
clinical’ at post-treatment and 25 ‘sub-clinical’ 
at 6 week follow-up.  
 
Reduction in DASS-21 subscales from 
‘moderate to extremely severe’ to non-clinical 
levels at post-treatment and 6 week follow-up 
 
Clinically significant improvement in ‘negative 
affect’ (PANAS) from 47 ‘extremely high’ to 
within the ‘average range’ (10) at post 
treatment and 6 week follow-up. No significant 
improvement in positive affect.  
 
Psychological flexibility 
Reduction in psychological inflexibility and 
experiential avoidance:  
AAQ-II score reduced from 55 to 13 at post-
treatment and 30 at 6 week follow-up.  

Lunde & 
Nordhus 
(2009) 
 

Community 
dwelling 70 
year old 
with 
chronic 
pain 

8 weekly 
sessions of 
combined 
CBT and 
ACT 

Distress 
Reduction in depression score (BDI) from 8 
‘minimal/ no symptoms’ at pre-treatment to 6 
at post-treatment and 6 month follow-up. 
 
Physical functioning 
Clinically significant improvement in pain 
quality (SF-MPQ) from 26 ‘moderate to 
severe’ at pre-treatment to 16 at post 
treatment and 10 at 6 month follow-up, but no 
change in pain intensity. 
 
Psychological flexibility 
Improvements in pain willingness and activity 
engagement on CPAQ from 65 to 77, 
indicative of greater acceptance of pain. 
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Note: 
BAI; Beck Anxiety Inventory, BDI-II; Beck Depression Inventory – 2nd Edition, 
CPAQ; Chronic Pain Acceptance Questionnaire, DASS; Depression, Anxiety, 
Stress Scales, GDS; Geriatric Depression Scale, HADS; Hospital Anxiety and 
Depression Scale, HAM-D; Hamilton Depression Scale, HAQ; Health Anxiety 
Questionnaire, PANAS; Positive and Negative Affect Schedule, SF-MPQ; 
Short Form McGill Pain Questionnaire. 
 
 
 
 
 
 
 

Study 
(Country) 

Population 
 

Intervention Outcomes for distress, physical 
functioning and psychological flexibility 

Petkus & 
Wetherell 
(2013) 
 

Community 
dwelling 69 
year old 
with 
depression 
and anxiety 

12 sessions 
of individual 
ACT 

Distress 
Clinically significant reduction in depression 
on BDI from 31 ‘severe’ to 18 ‘mild’. 
 
 

Roberts & 
Sedley 
(2016) 
 

Community 
dwelling 89 
year old 
with 
depression 
and 
generalised 
anxiety 

8 weekly 
sessions of 
individual 
ACT 

Distress 
Clinically significant reduction in depression 
and anxiety scores: 
GDS-30 reduced from 16 ‘mild’ to 7 ‘normal’;  
HADS-depression reduced from 12 
‘moderate’ to 2 ‘normal’; and  
HADS-anxiety reduced from 8 ‘mild’ to 1 
‘normal’.  
 
Psychological flexibility 
Reduction in psychological inflexibility and 
experiential avoidance:  
AAQ-II score reduced from 19 to 10.  

Ruiz 
Sánchez 
et al. 
(2014) 
 

Care home 
residents. 
1x 65 year 
old male, 
1x 80 year 
old female 
and 
1x 83 year 
old female 
with 
depression 

6 weekly 
sessions of 
individual 
ACT 
 
 

Distress 
Clinically significant reduction in depression 
score (HAM-D) in 3/3 from pre-treatment to 
post-treatment and pre-treatment to 12 
month follow-up. 
 
Clinically significant reduction in depression 
score (GDS – Spanish version) in 1/3. 
 
Psychological flexibility 
Improvement in psychological flexibility 
(AAQ-II) in 2/3 and decrease in psychological 
flexibility in 1/3. 
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Discussion 
 
Summary of findings: the utility of ACT with older adults 
 
The current review has synthesized the research investigating ACT with older 

adults and has found the application of ACT to be wide-ranging across 

problem areas (chronic pain, depression and varied sub-types of anxiety), 

populations (care home residents, community-dwellers, veterans) and 

outcomes (psychological distress, physical functioning and psychological 

flexibility). The broad scope of applications suggests workability of the ACT 

model for clinical use with this population group. Although the research is in its 

relative infancy, the published literature reflects a growing interest amongst 

clinicians and researchers in ACT, and how it can be utilised with older people 

across clinical settings. The review highlights the preliminary nature of the 

research in this area, with studies trialing diverse protocols across pilot and 

exploratory studies.  Accordingly, it is difficult to reliably provide conclusions on 

the effectiveness or comparability of ACT to other active treatments in this 

population. Encouragingly, all but one reviewed study (Alonso et al., 2008) 

found significant improvements in outcome measures of distress following ACT 

intervention, with moderate to large effect sizes. In addition, five case studies 

found clinically significant improvements in distress measures following ACT. 

Significant improvements were also found across some measures of physical 

functioning in older chronic pain populations, however only six studies 

including a case study, measured this outcome. Findings were even less 

conclusive for psychological flexibility, with two out of three studies finding no 

significant improvements on the AAQ-II post intervention.  

 

Overall, it is difficult to draw firm conclusions regarding effectiveness, based on 

any of the three outcome areas (psychological distress, physical functioning 

and psychological flexibility) due to the paucity of studies, their heterogeneity, 

the varied methodological quality and the lack of RCTs. It is impossible to 

extrapolate reliably, given the study designs, whether findings are attributable 

to the varied ACT-based interventions or merely a consequence of placebo or 

regression to the mean. Furthermore, as many of the studies were 
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underpowered, they may have been susceptible to type II error, thus 

potentially not detecting effects even if they were present. This seems 

particularly likely in the case of Alonso and colleagues’ (2013) study, which 

detected very large, but non-significant effects.  

 
The majority of studies included within the review had low attrition rates, 

suggesting that ACT is an acceptable intervention for older adults. 

Nevertheless, there was considerable variability in the range of attrition rates, 

with one study  (Alonso-Fernández et al., 2016) reporting an attrition rate of 

almost 50%. The study investigated a 9-week, group-based ACT intervention 

for care home residents with chronic pain. The main reason for drop out was 

‘loss of interest in the study’, in addition to medical illness, problems 

understanding the between-session exercises and systemic issues involving 

other residents and staff. To increase engagement, ACT interventions 

delivered in care homes may need to be shorter in duration, or delivered on an 

individual basis to allow for specific adaptations based on residents’ individual 

physical or cognitive abilities. Indeed, Davison et al. (2017) achieved superior 

participant retention (≤20%) with a shorter ACT protocol (over 7 weeks), 

delivered on an individual basis within a care home setting. Further research is 

warranted to determine the optimal delivery method and effectiveness of ACT 

in care home settings.  

 
 
Limitations of reviewed studies  
 
Overall, the main limitations of the reviewed studies included low statistical 

power, poor study design, a lack of matched, active control groups, insufficient 

follow-up periods and poor monitoring of treatment fidelity.  

 

Some studies were also restricted in their ability to demonstrate clinically 

significant change following ACT due to floor effects on outcome measures. 

Baseline levels of distress were low prior to the intervention in these studies, 

thus leaving limited scope for improvement.   
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Implications for future research  
 
Further research should incorporate the positive aspects of the reviewed 

studies in terms of intervention protocol reporting, inclusion of clinically 

representative samples and utilisation of outcome measures with good 

psychometric properties for older adults. Inclusion of objective measures of 

behavioural activity (e.g. pedometers) would enhance the chronic pain 

literature by reducing potential bias incurred via self-report measures. Other 

areas for improvement are evidently regarding study design, where utilisation 

of RCTs, with matched active controls and longer-term follow-up is necessary. 

Furthermore, it will be essential for studies to employ larger sample sizes as 

the research area grows, in order to provide more robust data regarding 

clinical effectiveness. This will assist in providing a more stringent evidence-

base for practitioners who are already applying ACT clinically in older adult 

settings (e.g. Coniasse-Brioude, 2016; Jourdain & Dulin, 2009; Lunde & 

Nordhus, 2009; Petkus & Wetherell, 2013; Roberts & Sedley, 2016; Ruiz 

Sánchez et al., 2014). An estimated 46.8 million people are living with 

dementia worldwide and prevalence is continuing to rise (Prince et al., 2015). 

Future research could be extended to explore utilisation of ACT for people with 

mild cognitive impairment or early dementia.  

 

Future ACT case study research should focus on reporting atypical or complex 

older adult presentations. This would be invaluable for clinicians to assess the 

feasibility of ACT for older patients with psychological problems that go beyond 

the scope of the current evidence-base. Future case studies could also be 

enhanced by implementation of single case experimental design methods 

(Backman & Harris, 1999; Smith, 2012; Manolov & Moeyaert, 2017). By 

employing statistical techniques, albeit single-case, the studies would garner 

much richer data regarding the statistical significance of change in outcome 

measures across the course of an intervention.  
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Strengths and limitations of the current review 
 
The current review has several limitations, which should be acknowledged. A 

meta-analysis could not be completed due to the limited number of RCTs per 

outcome area and heterogeneity between the reviewed studies in terms of 

design, population group and clinical setting. The current review synthesizes 

study data based upon three outcome areas (emotional distress, physical 

functioning and psychological flexibility). This approach was chosen due to the 

transdiagnostic nature of ACT; however grouping results based on mode of 

intervention delivery, clinical setting or diagnostic group, arguably may have 

been clearer. A third limitation relates to study quality assessment and the use 

of descriptive ‘overall quality ratings’ based upon percentage cut-off scores. 

This method of categorisation could be viewed as arbitrary and may over-

simplify readers’ interpretation of study quality. Accordingly, readers are 

encouraged to remain cognizant of specific ratings awarded for each of the 

thirteen quality domains.  Finally, the current review was limited by the inability 

to report effect sizes for the methodologically strongest paper (Wetherell et al., 

2016). The lead author was contacted for this data, however this request was 

not met.    

 

Several strengths of the current review should also be highlighted. To the best 

of our knowledge, this is the first systematic review of solely ACT interventions 

for older adults. The review was broad-based and included English, French 

and Spanish papers, in addition to published case studies, which provide a 

useful descriptive account of the applicability of ACT for older adults within 

clinical settings. In addition, the quality appraisal process was conducted 

rigorously due to the inclusion of a second quality rater. A high level of inter-

rater reliability was achieved.   
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Clinical implications 
 
 

Although more research is required, initial evidence suggests that ACT is 

effective for reducing distress in older adults. The review did not uncover 

sufficient evidence to assess the viability of ACT as a suitable alternative to 

other therapeutic approaches, for example CBT, which has a more established 

evidence-base for late-life depression and anxiety (Gould, Coulson & Howard, 

2012a; 2012b). Only two of the included studies compared ACT with a CBT 

control condition (Wetherell et al., 2011a, 2016) and both studies did not report 

the between-group effect sizes. Further research comparing the effectiveness 

of ACT and CBT with older adults will be required to establish the optimality of 

the different therapeutic approaches to support evidence-based clinical 

practice.  

 
The current review highlights that ACT is not yet well established within care 

home settings. Further research is necessary to determine the true utility of 

ACT within this context, however initial findings are encouraging.  

 
 
Conclusion 
 
 
To the best of our knowledge, this is the first systematic review to investigate 

the effectiveness of ACT interventions for older adults in areas of emotional 

distress, physical functioning and psychological flexibility. Conclusions are 

restricted due to study heterogeneity, mixed methodological quality and the 

limited number of RCTs. The evidence-base for ACT with older adults is in its 

relative infancy, however the review uncovered promising initial findings.  

Broadly, the review suggests that ACT-based interventions are acceptable and 

effective for reducing distress in older adults in community and care home 

settings. Findings are less conclusive for physical functioning and 

psychological flexibility outcomes. This is likely to reflect the limited number of 

published studies assessing these outcomes. Further research is warranted, 

particularly with larger samples and improved methodological rigor.   
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Abstract 

 

Objective: This study analyses the relative contribution of cognitive 

impairment, illness perceptions and cognitive fusion in influencing distress and 

quality of life (QoL) in older adults with mild cognitive impairment (MCI).  

 

Method: A cross-sectional study was conducted with 35 community-dwelling 

older adults with MCI. All participants completed the Montreal Cognitive 

Assessment (MoCA) and six questionnaires measuring illness perceptions, 

cognitive fusion, depression, anxiety and QoL. Relationships between the 

variables were analysed using correlation, regression and conditional process 

analyses. 

 

Results: Regression analyses indicated that illness perceptions were a 

stronger predictor of depression and QoL, than objective cognitive impairment. 

Illness perceptions did not directly predict anxiety symptoms, however 

cognitive fusion significantly mediated this relationship. Cognitive fusion also 

significantly mediated the relationship between illness perceptions and 

depression. Illness perceptions had a direct effect on QoL, however there was 

no indirect effect via cognitive fusion.   

 

Conclusion: Illness perceptions were more strongly associated with 

depression and QoL in people with MCI, than severity of cognitive impairment. 

Greater fusion with threatening illness perceptions was significantly related to 

increased anxiety and depression.  Psychological treatments such as 

Acceptance and Commitment Therapy (ACT), which target cognitive fusion, 

could warrant further investigation in this population.  

 

 

Key words: Acceptance and Commitment Therapy; anxiety; cognitive fusion; 

depression; mild cognitive impairment; older adults; quality of life 
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Highlights:  
 
 

• Illness perceptions were found to be a stronger predictor of depression 

and QoL in people with MCI than objective cognitive impairment. 

 

• Cognitive fusion significantly mediated the relationship between illness 

perceptions and anxiety in people with MCI. 

 

• Cognitive fusion significantly mediated the relationship between illness 

perceptions and depression in people with MCI. 

 

• Psychological interventions that directly target negative illness 

perceptions and cognitive fusion may reduce distress and improve QoL 

in people adjusting to MCI. 

 

 

Abstract word count: 194 
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Introduction 
 
 

Mild cognitive impairment (MCI) is a diagnostic classification, adopted by 

health professionals and researchers, to describe the intermediary state 

between normal cognition and early dementia (Petersen, 2004). The 

diagnostic term emerged in the late eighties (Reisberg et al., 1988) and has 

become more widely utilised since the publication of Petersen and colleagues 

formal definition (Petersen et al., 1999). Although the definition has evolved 

over the past decade, it is generally accepted that MCI is characterised by: (a) 

self or informant reported cognitive complaints; (b) objective evidence of 

cognitive impairment; (c) intact functional abilities; and (d) no dementia 

(Petersen et al., 2014). Data from population studies, adopting Peterson’s 

expanded definition of MCI, indicate that approximately 18% of older adults 

have MCI, with incidence rates of 47.9 (range: 21.5-71.3) per 1000 person-

years (Peterson et al., 2014).  

 

People diagnosed with MCI are at increased risk of developing dementia, 

particularly Alzheimer’s disease. Research evidence from a large meta-

analysis of 41 studies suggests that annual progression rates are around 5% 

to 10% (Mitchell & Shiri-Feshki, 2009), however many people diagnosed with 

MCI experience no further cognitive decline and an estimated 16% revert back 

to ‘normal’ cognitive functioning (Koepsell & Monsell, 2012; Sachdev et al., 

2013). It should be noted that conversion rates vary widely between studies 

due to differences in study sampling procedures (e.g. memory clinics or 

community based studies) and variation in the operationalisation and 

implementation of diagnostic criteria across settings.  

 
Limited research has focused on individual experiences of receiving an MCI 

diagnosis. Adjusting to MCI may be challenging, particularly given the 

uncertain clinical trajectory surrounding progression to dementia. Some 

researchers argue that an MCI diagnosis merely causes undue distress for 

individuals and their carers, about what may be part of a ‘normal’ ageing 
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process (Beard & Neary, 2013; Fang et al., 2017; Whitehouse, 2007). This is 

particularly salient, given the absence of any evidence-based interventions for 

people diagnosed (Fang et al., 2017; Karakaya, Fußer, Schroder & Pantel, 

2013). Patients diagnosed with MCI are challenged with managing the 

practical, social and emotional consequences of living with cognitive 

impairment, in a context of having limited information regarding the cause or 

prognostic course of their difficulties. 

 

Emergence of the MCI diagnosis has facilitated a surge of research activity 

regarding biomarkers for dementia and pharmacological treatments 

(Fitzpatrick-Lewis, Warren, Ali, Sherifali & Raina, 2015; Karakaya et al., 2013), 

however comparatively there has been limited research investigating the 

psychological or social implications, such as how people adjust to the 

diagnosis.  Addressing this research gap is important, particularly given meta-

analytic findings, which suggest that anxiety and depression symptoms 

significantly increase risk of progression from MCI to dementia by around 18% 

and 25% respectively (Mourao, Mansur, Malloy‐Diniz, Castro-Costa & Diniz, 

2016; Li & Li, 2018). Research has also demonstrated significantly higher 

levels of anxiety and depression in MCI patients when compared to cognitively 

healthy, age-matched controls (Ismail et al., 2017; Mirza et al., 2016).  

 

Adjustment and the common sense model (CSM) 

 

Variations in how people adjust psychologically to MCI could be influenced by 

individual beliefs or perceptions about the diagnosis. The Common Sense 

Model (CSM) of Self-Regulation (Leventhal, Meyer & Nerenz, 1980; Leventhal, 

Nerenz & Steele, 1984) offers a theoretical framework to explain diversity in 

individual responses to ill health and proposes that ‘illness perceptions’ can 

have a direct effect on coping behaviour and emotional wellbeing. Illness 

perceptions are cognitions that form in response to a health threat and include 

beliefs about how long the illness will last, what the consequences will be, how 

controllable the symptoms are via self-management or formal treatment and 
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what the possible causes are. The CSM has an extensive evidence-base 

across a range of health conditions including multiple sclerosis (Dennison, 

Moss-Morris & Chalder, 2009), cancer (Gillanders, Sinclair, MacLean & 

Jardine, 2015), diabetes (Hudson, Bundy, Coventry & Dickens, 2014) and 

cardiovascular conditions (Foxwell, Morley & Frizelle, 2013). Broadly, evidence 

supports that more negative or threat-focused appraisals of health are 

associated with maladaptive coping responses (e.g. avoidance or rumination), 

poorer physical health outcomes, increased emotional distress and reduced 

quality of life (QoL) (Dempster, Howell & McCorry, 2015; Hagger & Orbell, 

2003; Hagger, Koch, Chatzisarantis & Orbell, 2017; O’Donovan, Painter, 

Lowe, Robinson & Broadbent, 2016).  Furthermore, studies in populations with 

rheumatoid arthritis, chronic pain and multiple sclerosis have found that illness 

perceptions have greater predictive value than objective disability level in 

determining adjustment outcomes (Groarke, Curtis, Coughlan & Gsel, 2004; 

Severeijins, Vlaeyen, van den Hout & Weber, 2001; Spain, Tubridy, Kilpatrick, 

Adams & Holmes, 2007).  

 

Individual perceptions of MCI have been studied outwith the framework of the 

CSM in several qualitative studies, which have identified a possible tension 

between worry and relief when diagnosed with MCI (Dean & Wilcock, 2012; 

Gomersall et al., 2015; 2017; Meilak, Partridge, Willis & Dhesi, 2016). 

Commonly identified themes across qualitative studies include: uncertainty 

about the future; ambiguity about the MCI diagnosis; fears of progression to 

dementia; and relief following memory assessment that the outcome is MCI 

and not Alzheimer’s disease (Beard & Neary, 2013; Dean & Wilcock, 2012; 

Frank et al., 2006; Gomersall et al., 2015; 2017; Meilak et al., 2016). This 

research has been extended by a small number of quantitative studies, which 

have directly explored the influence of illness perceptions on coping and 

emotional responses in an MCI population. Lin and Heidrich (2012) explored 

the relationship between illness perceptions and coping behaviour in 63 older 

adults with MCI and found significant associations between perceptions of 

MCI, self-reported symptoms and coping. Lin, Gleason and Heidrich (2012) 



! 71!

found no significant association between illness perceptions and distress in 30 

MCI patients, when utilising the same measure of illness perception, the Illness 

Perception Questionnaire – Mild Cognitive impairment (IPQ-MCI) (Lin et al., 

2012), however this study was greatly limited by their recruitment of a small 

homogeneous sample of predominantly well-educated males who had been 

diagnosed with MCI on average two years prior to taking part in the study. 

Thus, potentially not capturing the adjustment period following diagnosis.  

 

In contrast, Stevenson, Gillanders, Ferreira and Gilroy (2014) found 

perceptions regarding the consequences and emotional impact of MCI (as 

measured by the IPQ-MCI) to be associated with depression and anxiety 

symptoms in their sample of 19 older adults with the condition. However no 

association was found between perceptions of MCI and QoL in their sample 

(Stevenson et al., 2014). Stevenson and colleagues (2014) do provide some 

partial evidence to support the CSM with an MCI population, however only 

tentative conclusions could be drawn from this study, as a result of the small 

sample size. 

 
Currently, the evidence-base for the applicability of the CSM to adjustment 

processes in people with MCI is equivocal. This could be attributed to the 

limited number of studies with relatively small samples sizes, or it could be the 

case that the CSM does not provide a robust enough framework to 

conceptualise the psychological processes involved in adjustment to this 

condition.  

 
 

Acceptance and Commitment Therapy: the role of cognitive fusion 

 

Acceptance and Commitment Therapy (ACT; Hayes, Strosahl & Wilson, 1999; 

2012) offers an alternative perspective regarding the processes involved in 

adjustment to a health condition. While the CSM places emphasis on the 

content of an individual’s beliefs or perceptions about their health, the ACT 

model would propose that how one relates to internal experiences (e.g. 



! 72!

symptoms and their appraisal), independent of content or form, is more salient. 

Six inter-related processes comprise the ACT model of psychological flexibility. 

It is conceptualised as the present-moment, non-judgmental acceptance of 

unwanted internal experiences, that may otherwise by ruminated over or 

suppressed, to allow for flexible and committed behaviour, consistent with 

personal values (Hayes, Strosahl & Wilson, 2012). Adjusting to MCI may 

therefore be influenced by different processes, which are central to ACT, but 

are not considered within the CSM. The current study is interested in the ACT 

process of cognitive fusion, and the inverse cognitive defusion, which has 

conceptual overlap with meta-cognitive awareness (Teasdale et al., 2002) and 

decentering (Safran & Segal, 1990) in mindfulness literature and practice. 

Cognitive fusion describes the process of becoming excessively caught up or 

entangled with internal experiences (e.g. thoughts, bodily symptoms), to the 

extent that it can control or overly regulate behaviour (Gillanders et al., 2014). 

Studies indicate that cognitive fusion is a significant predictor of psychological 

distress and QoL in a range of health conditions including multiple sclerosis 

(Ferenbach, Gillanders & Harper, 2011), chronic pain (McCracken & Vowes, 

2014) and cancer (Gillanders et al., 2015). To date, there have been no 

studies investigating the role of cognitive fusion in adjustment to MCI. 

 
 
Study aims and hypotheses 
 
The current study aims to investigate the relative influence of illness 

perceptions and cognitive impairment on levels of distress and QoL in people 

diagnosed with MCI within the past three to nine months. The study also 

examines whether cognitive fusion has a mediating role in relationships 

between predictor (illness perceptions and cognitive impairment) and outcome 

variables (anxiety, depression and QoL).  

 

The study aims to provide information for health care professionals regarding 

the factors involved in patient adjustment to MCI. This could assist with 

development of assessment and early intervention procedures for patients with 

increased distress or reduced life satisfaction following diagnosis.    
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It was hypothesized that: 

 

(1) Increased perceptions of MCI as threatening and greater cognitive 

impairment will be significantly associated with increased distress (anxiety and 

depression) and reduced QoL. 

 

(2) Illness perceptions will significantly predict, and account for greater 

variance in psychosocial variables (depression, anxiety and QoL) than level of 

cognitive impairment.  

 

(3) Cognitive fusion will significantly mediate the relationship between threat 

appraisals and psychosocial variables (depression, anxiety and QoL). 

 

(4) Cognitive fusion will significantly mediate the relationship between cognitive 

impairment and psychosocial variables (depression anxiety and QoL). 

 

Methods 

 

Design 

 

The study was cross-sectional and adopted a questionnaire design to explore 

the possible inter-relationships between the following variables: perceptions of 

MCI, cognitive impairment, cognitive fusion, anxiety, depression and QoL. A 

group of older adults registered with the Patient and Public Advisory Service 

(ACCORD:!http://accord.scot/public-access-patient-and-public-

involvement/patient-and-public-advisory-service, last accessed on 26th April 

2018) were involved in the design of the study. 

 

Ethics 

 

Ethical approval was granted from the South of Scotland Research Ethics 

Committee (reference: 16/SS/0215), NHS Lothian and NHS Lanarkshire 
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Research and Development (R&D) (reference: 2016/0320 and L17015) and 

The University of Edinburgh, School of Health in Social Science. Ethical 

approval documentation is included in Appendix D.  

 

Statistical power and sample size  

 

Power calculations were carried out a-priori to determine the minimum sample 

size required for correlation, regression and conditional process analyses 

(Hayes, 2013).  

 

G*power (version 3.1) (Faul, Erdfelder, Buchner & Lang, 2009) was used to 

calculate sample size estimates for correlation analysis to detect medium and 

large effect sizes, with a power of 0.80 and an alpha of <0.05. Estimates were 

n=67 to detect medium effects and n=23 to detect large effects.  

 

To estimate sample size for multiple regression analysis, Green (1991) 

proposes the formula ‘50+8m’ (where m equates to the number of predictors). 

As the study employs two predictor variables (threat appraisal and cognitive 

impairment), the formula suggests a sample of at least n=66 to establish the 

overall fit of the regression model, with a power of 0.80 and an alpha of <0.05. 

In order to compare the two predictor variables, Green (1991) proposes the 

formula ‘104+m’, which suggests a sample size of at least n=106, with a power 

of 0.80 and an alpha of 0.05.  

 

For conditional process analysis (Hayes, 2013), Fritz and MacKinnon (2007) 

provide ‘rule of thumb’ sample size estimates for simple mediation analyses, 

utilising a bootstrapping approach.  Fritz and MacKinnon (2007) recommend 

that sample size should be based on the magnitude of the expected effects for 

the ‘a’ and ‘b’, indirect pathway in the mediation model. As previous research 

has found medium to large effects (Ferenbach et al., 2011; Gillanders et al., 

2015; Graham, Gouick, Ferreira & Gillanders, 2016; Scott, Daly, Yu & 

McCracken, 2017; Solé et al., 2015; Scott et al., 2017; Stevenson et al., 2014) 
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with comparable populations, Fritz and Mackinnon (2007) suggest a sample 

size of 54 to detect medium effects and 34 to detect large effects. 

 

In order to be adequately powered for the most conservative analyses, the 

study needed to recruit a sample of 106 participants.  

 

Participants 

 

Participants were eligible to take part if they had received a diagnosis of MCI 

according to ICD-10 criteria (World Health Organisation, 1992) in the last three 

to nine months, were aged sixty years or over, were fluent in English and were 

deemed to have capacity to consent to taking part. Participants were excluded 

if they resided in a care home, had a significant physical or mental health 

problems (e.g. Parkinson’s disease or schizophrenia), significant sensory 

impairment, a history of pre-morbid cognitive difficulties, stroke or brain injury, 

and past or present substance misuse. Participants were not eligible to take 

part if their score on the Montreal Cognitive Assessment (MoCA; Nasreddine 

et al., 2005) fell below the threshold for MCI (<18), suggestive of greater 

cognitive impairment (Freitas, Simões, Alves & Santana, 2013). 

 

Measures 

Participants completed the following measures: 

(1) Demographic questionnaire (see Appendix E) 

A short self-report questionnaire asking participants to provide the following 

demographic data: age; gender; marital status; educational attainment (years); 

length of time since diagnosis; onset of cognitive difficulties (months); previous 

or current occupation; and age at retirement, if applicable.  
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(2) Montreal Cognitive Assessment (MoCA; Nasreddine et al., 2005) 

The MoCA is a cognitive screening tool assessing several domains of 

cognition including: memory; language skills; visuospatial abilities; and 

executive functioning. Validation studies suggest that the MoCA has high test-

retest reliability, good internal consistency (Cronbach’s α = 0.83) and adequate 

levels of sensitivity (90%) and specificity (87%) for detecting MCI (Nasreddine 

et al., 2005). The maximum MoCA score is 30 and scores between 26 and 18 

are clinically indicative of MCI (Nasreddine et al., 2005). 

(3) Geriatric Depression Scale – 5 (Hoyl et al., 1999) 

The GDS-5 is a five item, self-report measure of depression intended for use 

with older adults (aged 60+). It has demonstrated greater sensitivity (.97) and 

specificity (.85) than the longer fifteen-item version (GDS-15; Yesavage & 

Sheikh, 1986) and has been successfully administered to MCI patients in 

previous studies (Lin, Gleason & Heidrich, 2012; Stevenson et al., 2014).  A 

score greater than 2 out of 5 is indicative of clinical levels of depression (Hoyl 

et al., 1999).  

(4) Geriatric Anxiety Inventory – Short Form (GAI-SF; Byrne & Pachana, 

2011) 

The GAI-SF is a five item, self report measure of anxiety intended for use with 

older adults (aged 60+). The measure is adapted from the original twenty-item 

GAI (Pachana et al., 2007). The GAI-SF has been shown to have adequate 

sensitivity (.75) and internal consistency (Cronbach’s α=0.71), and good 

specificity (.87) in a community-dwelling older adult sample (Byrne & Pachana, 

2011; Johnco, Knight, Tadic & Wuthrich, 2015). The GAI-SF has been 

administered successfully with an MCI population (Stevenson et al., 2014) and 

a sample of memory clinic attendees (Byrne, Pachana, Arnold, Chalk & 

Appadurai, 2008). A score greater than 3 out of 5 is indicative of clinical levels 

of anxiety (Byrne & Pachana, 2011).  
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(5) Illness Perception Questionnaires – Mild Cognitive Impairment (IPQ-

MCI; Lin et al., 2012) 

The IPQ-MCI is measure of illness perceptions intended for use with an MCI 

population. It is based on the Illness Perception Questionnaire-Revised (IPQ-

R; Moss-Morris et al., 2002), which is a broad-based measure of illness 

perceptions that can be utilised across a range of health conditions. The IPQ-

MCI has nine subscales: identity; cause; consequences; chronic timeline; 

cyclic; personal control; treatment control; coherence; and emotional 

representation. The cause subscale was omitted in this study to reduce 

respondent burden and because the qualitative interpretation did not fit with 

the planned analyses. Broadbent (2006) proposes that an overall ‘illness 

threat’ score can be computed for the brief version of the IPQ by adding the 

identity, chronic timeline, consequence and emotional representation subscale 

scores with the reverse scores for the personal control, treatment control and 

coherence scales.  Higher scores are considered to be indicative of a more 

threatening perception of illness. The IPQ-MCI has been validated with an MCI 

population and demonstrates adequate internal consistency (Cronbach’s α 

ranging from .62 to .86) (Lin et al., 2012; Lin & Heidrich, 2012).  

(6) Cognitive Fusion Questionnaire (CFQ; Gillanders et al., 2014) 

The CFQ is a seven item, self-report questionnaire measuring cognitive fusion. 

Research has shown the scale is reliable (Cronbach α =.88-.93) and has good 

concurrent validity, as demonstrated by its correlation with other established 

measures of ACT constructs (e.g. Acceptance and Action Questionnaire; AAQ-

II; Bond et al., 2011 and Valued Living Questionnaire; VLQ, Wilson, Sandoz, 

Kitchens & Roberts, 2010). The CFQ has not been validated with an MCI 

population, however research has demonstrated cognitive fusion, as measured 

by the CFQ, to be a good predictor of anxiety, depression and QoL in people 

with other health conditions including multiple sclerosis (Gillanders et al., 2014; 

Valvano et al., 2016) and cancer (Gillanders et al., 2015). The CFQ has also 
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demonstrated adequate internal consistency in an older adult population with 

chronic pain (Cronbach’s α=.74) (Scott et al., 2017)  

(7) Quality of Life in Alzheimer’s Disease (QoL-AD; Logsdon, Gibbons, 

McCurry & Teri, 2002) 

The QoL-AD is a 13 item, self-report measure designed specifically to assess 

QoL in people with Alzheimer’s disease. The QoL-AD asks respondents to rate 

on a four point Likert scale from ‘poor’ to ‘excellent’, their subjective QoL 

across broad domains such as financial situation, physical health and family. 

Although the measure was developed for individuals with Alzheimer’s disease, 

rather than MCI, it was selected for use in the current study as it incorporates a 

memory item and has a simple format deemed potentially less challenging for 

individuals with compromised cognition. In addition, the QoL-AD has 

demonstrated good concurrent validity and internal reliability (Cronbach’s 

α=.90) when administered to individuals with MCI (Tatsumi, Yamamoto, 

Nakaaki, Hadano & Narumoto, 2011).  

 

Recruitment  

 

Thirty-five participants were recruited from six National Health Service (NHS) 

Memory Clinics and a Specialist Old Age Psychology Service between March 

2017 and February 2018. Participants were either identified directly by a 

National Health Service (NHS) clinician (Consultant Psychiatrist or Clinical 

Psychologist) involved in the assessment of their memory difficulties, or 

indirectly identified following a case-note review of former memory clinic 

attendee notes, which was carried out by the first author (KR). Figure B1 

illustrates the two recruitment streams. All participants were sent a participant 

information sheet (Appendix F) in the post and were required to return an opt-

in slip in a stamped addressed envelope if they were interested in taking part. 

NHS clinicians identified 33 eligible patients and 15 returned opt-in slips, 

equating to a 45% return rate. Ninety patients were identified as eligible 
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following case-note review and 26 returned opt-in slips, equating to a lower 

return rate of 29%. The overall return rate was 34%.  

 

Postal returns were received for 41 participants. Five were excluded for the 

following reasons: significant physical health problem (n=1); no longer fulfilling 

the eligibility criteria (n=1); and administrative issues (n=3). Another participant 

decided they no longer wished to take part. Thirty-five participants took part in 

the study, however data for one participant was excluded as they received a 

below threshold score on the MoCA for MCI (<18) (Nasreddine et al., 2005). 

Henceforth, the data for 34 participants is reported. 
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Figure B1: Process of recruitment  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

33 patients 
identified by NHS 

clinicians as eligible 
and provided with 
invitation/ postal 

opt-in form. 
 

719 case-notes of 
former memory 
clinic attendees 

were reviewed for 
eligible participants. 

 
 

90 patients 
identified as eligible 

and sent a postal 
invitation/ opt-in 

form.  
 
 

629 excluded (reason/n) 
 
Dementia diagnosis           
Alzheimer’s (117) 
Unspecified (76) 
Mixed  (72) 
Vascular (44) 
Parkinson’s (8) 
Lewy body (6) 
Fronto-temporal (4) 
 
Significant health issues 
Physical  (35) 
Mental (28) 
Head injury or stroke (13) 
Sensory impairment (7) 
Learning disability (1) 
 
Other 
No cognitive decline (94) 
Substance misuse (66) 
Deceased (51) 
Care home resident (5) 
No fluent English (2) 
 

41 postal returns  
 

35 participants   
 

34 participants 
included in the 

analyses. 
 

1 participant excluded due to 
MoCA score falling below cut 

off (<18). 

15 postal returns 
 

26 postal returns  
 

6 participants excluded  
(Reasons: 3x unable to 

contact, 1x transitioned to 
care home, 1x admitted to 

hospital, 1x opted out) 

Recruitment 
stream 2 

 

Recruitment 
stream 1 
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Procedure 

 
Participants met with the first author (KR), a doctoral student in Clinical 

Psychology, to complete a cognitive assessment (MoCA), a series of six 

outcome measures and a short demographic questionnaire. All participants 

were asked to provide their informed consent prior to commencement of the 

study. All participants were administered the assessment measures in the 

same order (MoCA, GDS-5, GAI-SF, IPQ-MCI, CFQ and QoL-AD). 

Participants completed the study during a single appointment lasting 

approximately one hour at a hospital, health centre location or in their own 

homes. Home visits were made available to participants who had health issues 

compromising their ability to travel.  

 

Data analysis 

 

Preliminary analyses were carried out to screen the data and to ensure that 

statistical assumptions were met for correlation and regression analyses. 

Conditional process analysis does not require assumption testing, due to the 

robust nature of the bootstrapping method (Fritz and MacKinnon, 2007).  

 

All variables met the assumption of normality, except for GAI-SF, GDS-5 and 

IPQ-MCI subscales, chronic timeline and treatment control. Transformations 

(square root and logarithmic) were conducted and resulted in a marked 

improvement in normality (see Appendix G). There were no violations of 

linearity, homoscedasticity or multi-collinearity. Presence of outliers was 

assessed visually using histograms and statistically using the Mahalanobi’s 

distance statistic. No significant outliers were identified. Little’s missing 

completely at random (MCAR) test was employed to detect missing data. 

Results indicated that data was not missing at random. Non-random missing 

data was identified for the ‘marriage’ item on the QoL-AD measure, due to a 

proportion of participants being single or widowed (n=10). In this circumstance, 

a total adjusted QoL-AD score was calculated, omitting the ‘marriage’ item. 
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A simultaneous ‘forced entry’ method of regression was selected to analyse 

the relative contribution of the independent predictor variables (threat 

appraisals and cognitive impairment) on anxiety, depression and QoL outcome 

variables. A simultaneous regression was selected, over and above stepwise 

methods due to concerns highlighted by Field (2013), which suggest that 

stepwise methods can be sub-optimal for theoretically derived models. 

Furthermore, stepwise methods are constrained in their ability to manage 

random variation in the data, often resulting in models that are not 

generalisable to other samples (Field, 2013, p. 213). Hierarchical regression 

was also deemed unsuitable to address the study aim of comparing the unique 

explanatory power of the predictors on the outcome variables. Hierarchical 

regression would require the predictors to be entered one at a time, based 

upon evidence from prior research and theory, which is less conclusive for this 

population.   

 

The bootstrapping method of simple mediation analysis (Hayes, 2013) was 

selected for conditional process analyses, as opposed to The Sobel Test 

(Sobel, 1982) or the Baron and Kenny (1986) approach, as it is considered to 

be a robust method of analysis in circumstances where sample size is small 

and data is non-parametric (Fritz and MacKinnon, 2007; MacKinnon et al., 

2002). 

 

All statistical analyses were conducted using IBM Statistical Package for 

Social Science (SPSS) version 24. The PROCESS macro for SPSS developed 

by Hayes (2013) was used to conduct simple mediation analyses (model 4) 

using 5000 bootstrap resamples.  
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Results  
 

Sample characteristics 

 

Descriptive statistics were computed for all study variables and are presented 

in Table B1 and B2. Of the 34 participants included in the study, 47% were 

female and 53% were male. The mean age of participants was 76.4 years 

(range 62-90). Eighty-two percent of the sample was retired and the mean age 

at retirement (n=27) was 62.7 years (range 45-77). The majority of the sample 

were married (67.6%), with smaller numbers widowed (20.6%), single (8.8%) 

or divorced (2.9%). The average number of years in education across the 

sample was 14.3 years (SD=3.7). 

 

Time since onset of cognitive problems was varied across the sample: 11.8% 

reported onset within the last year; 38.3% within the last one to three years, 

32.3% within the last three to five years; and 17.6% reported onset of 

problems more than five years ago. The mean MoCA score was 21.9, which is 

in line with normative data from a comparable population (Nasreddine et al., 

2005). All participants were diagnosed with MCI in the past three to nine 

months (M=5.3, SD=2.2).  

 

Distress and quality of life 

 

Participants scored, on average, slightly higher for anxiety (M=1.8, range 0-5) 

than depression (M=1.1, range 0-5). Across the sample, 21% were 

experiencing clinical levels of anxiety and 12% were experiencing clinical 

levels of depression. Participant scores on the CFQ (M=18.8) suggest that the 

overall sample was relatively defused from thought content, however there 

was variability across the sample with scores ranging from 7 to 40, with higher 

scores indicating greater fusion. The mean QoL score (39 out of 52) indicates 

that overall, the sample perceived their QoL to be ‘good’ or ‘excellent’, 
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however individual scores ranged more widely from 24 to 50, indicative of 

greater variability in life satisfaction across the sample.  

 
 
 
Table B1: Descriptive statistics for the study sample 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Note:  MoCA: Montreal Cognitive Assessment (Nasreddine et al., 2005) 
SD= standard deviation 

Characteristic Mean (SD) 
    
Age 
 
Education (years) 
 
MoCA score 
 
Months since MCI diagnosis 
 
Age at retirement (n=28) 
 
 

76.4 (7.8) 
 

14.3 (3.7) 
 

21.9 (3.1) 
 

5.3 (2.1) 
 

62.7 (6.5) 
 
 
 
 
 
 
 
 
 
 

 N (%) 
 
Female 
 
Retired 
 
Marital status 
  
  Married 
 
  Divorced 
 
  Single 
 
  Widowed 
 
Onset of cognitive problems (years) 
 
  <1  
 
  1 - 3 
 
  3 - 5 
   
  5+ 
 

 
16 (47) 

 
28 (82) 

 
 
 

23 (67.6) 
 

1 (2.9) 
 

3 (8.8) 
 

7 (20.6) 
 
 
 

4 (11.8) 
 

13 (38.8) 
 

11 (32.3) 
 

6 (17.6) 
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Table B2: Descriptive statistics for independent, mediator and outcome 
variables with comparative normative data 

 
Note: SD= standard deviation. *IPQ-MCI scores are adjusted mean scores (sum of scale 
items divided by number of items). aFrom Nasreddine et al. (2005) MCI sample; bFrom 
Lin et al. (2012) MCI sample. cFrom Graham et al. (2016) adults with long-term 
conditions sample. dFrom Lin et al. (2011) MCI sample. eFrom Byrne & Pachana (2011) 
older adult sample. fFrom Bárrios et al. (2013) MCI sample.  

 
 

 Current sample (n=34) Comparative data 

 Max 
possible 

score 
Min Max Mean (SD) N Mean (SD) 

Independent        
 
MoCA 
 
IPQ-MCI* 
 
Identity 
 
Chronic timeline 

 
Consequences 

 
Personal control 
 
Treatment control 
 
Coherence 
 
Cyclic 
 
Emotional 
represenations 

 
30 

 
 

 
27 

 
5 
 

5 
 

5 
 

5 
 

5 
 

5 
 

5 
 

 
 
 

 
18 

 
 
 

1.0 
 

2.2 
 

1.7 
 

1.0 
 

1.2 
 

1.0 
 

1.0 
 

1.0 

 
29 

 
 
 

18 
 

5.0 
 

4.6 
 

4.2 
 

3.8 
 

4.6 
 

4.3 
 

4.4 

 
21.9 (3.1) 

 
 
 

7.0 (4.3) 
 

4.2 (0.8) 
 

3.1 (0.7) 
 

3.1 (0.8) 
 

3.0 (0.5) 
 

2.9 (1.0) 
 

2.4 (0.9) 
 

2.5 (0.9) 
 
 
 
 
 
 

 
94 

 
 
 
63 

 
63 

 
63 

 
63 

 
63 

 
63 

 
63 

 
63 

 
 
 
 

 
22 (6.1)a 

 
 
 

7.0 (4.3)b 

 
3.8 (0.7)b 

 
3.2 (0.7)b 

 
2.6 (0.7)b 

 
2.7 (0.6)b 

 
2.8 (0.9)b 

 
2.8 (0.7)b 

 
2.8 (0.7)b 

Mediator        !
 
CFQ 
 

 
49 

 
7 

 
40 

 
18.8 (9.8) 

 
 

 
191 

 
19.9 (9.6)c 

Outcome         
 
GDS-5 
 
GAI-SF 
 
QoL-AD 

 
5 
 

5 
 

52 

 
0 
 

0 
 

24 

 
5 
 

5 
 

50 

 
1.1 (1.2) 

 
1.8 (1.6) 

 
39.3 (6.4) 

 
30 

 
22 

 
50 

 
1.6 (1.4)d 

 
1.1 (2.3)e 

 
32.1(6.9)f 
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Cognitive appraisals of mild cognitive impairment (MCI) 
 

The mean number of subjective symptoms reported across the sample was 

12, and an average of 7 were attributed to MCI. Participants were more likely 

to endorse cognitive (e.g. memory and language deficits) rather than somatic 

symptoms (e.g. cardiovascular or sensory issues). Higher mean scores on the 

chronic timeline (M=4.2, SD=0.8) and consequences (M=3.1, SD=0.7) 

subscales, indicate more strongly held beliefs in the sample that MCI is a 

chronic condition with greater negative consequences. Lower mean scores on 

the cyclic subscale (M=2.4, SD=0.9), suggests that overall the sample did not 

perceived their symptoms to be cyclical in nature. Around 51% of the sample 

reported increased distress associated with MCI.  

 

In terms of controllability, higher mean scores suggest the overall sample had 

more positive beliefs about treatments for MCI (M=3.0, SD=0.5) and perceived 

themselves to have greater personal control (M=3.1, SD=0.8) over managing 

their symptoms. On average, participant understanding of MCI was varied with 

scores ranging from 1 (limited understanding) to 4.9 (high understanding) out 

of 5.  

 

Correlation analyses 

 

Pearson’s correlations were conducted to explore the relationships between 

predictor (illness perceptions and cognitive impairment), mediator (cognitive 

fusion) and outcome variables (depression, anxiety and QoL). Correlation co-

efficients for study variables are provided in Table B3. The results show a 

range of moderate correlations, in expected directions between objective 

cognitive impairment and the following three variables: chronic timeline (r=-.38, 

p<0.05); personal control (r=.39, p<0.05); and emotional representations  

(r=-.35, p<0.05). Contrary to hypothesis (1), there was no significant 

relationship found between objective cognitive impairment and depression, 

anxiety or QoL.  
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In line with hypothesis (1), moderate to strong correlations, in expected 

directions were found between several types of illness perceptions and 

psychosocial variables. Increased depression was significantly associated with 

a higher number of self-reported MCI symptoms (r=.41, p<0.05) and increased 

perceptions of MCI as a cyclic condition (r=.48, p<0.01). Increased anxiety was 

significantly associated with more negative emotional representations of MCI 

(r=.52, p<0.01). Reduced QoL was significantly associated with a higher 

number of self-reported MCI symptoms (r=-.50, p<0.01) and increased 

negative appraisals regarding the consequences (r=.53, p<0.01) and cyclic 

nature of MCI (r=-.37, p<0.05).  Greater fusion with cognitions was significantly 

associated with increased depression (r=.36, p<0.05) and anxiety (r=.67, 

p<0.01), and reduced QoL (r=-.48, p<0.01), in addition to a higher number of 

self-reported MCI symptoms (r=.41, p<0.05), more negative emotional 

representations of MCI ( r=.56, p<0.01) and negative appraisals regarding the 

consequences (r=.59, p<0.01) and cyclic nature of MCI (r=.35, p<0.05). 
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Multivariate analyses: multiple regression 

 

Simultaneous ‘forced entry’ linear regression was conducted to test the relative 

contribution of cognitive impairment and illness perceptions in predicting anxiety, 

depression and QoL. As suggested by Broadbent (2006), seven IPQ-MCI 

subscales were combined to derive an overall ‘threat appraisal’ variable, with 

higher scores denoting more negative appraisals of MCI as threatening.  The 

overall threat appraisal variable was entered into the regression model as one, as 

opposed to seven predictors, in an attempt to conserve power. The composite 

variable comprised 67 items and the Cronbach’s alpha indicated adequate 

internal consistency (.86) in the current sample. The variable was normally 

distributed and had a sample mean of 25.9 (SD=5.66, range=16-42). Results of 

the regression analyses are summarised in Table B4.  

 

 

Table B4: Linear regression for prediction of depression, anxiety and quality of 

life.  

Note:  

* =significant at <0.05 level; **=significant at <0.01 level; ***=significant at <0.001 level  
GAI-SF: Geriatric Anxiety Inventory – Short Form; GDS-5: Geriatric Depression Scale – 
five item; QoL-AD: Quality of Life in Alzheimer’s Disease. 
 

 

 

 

GAI-SF: Anxiety GDS-5: Depression  QoL-AD: Quality of 
life 

Variable  B SE B β B SE B β B SE B β 
Cognitive 
impairment 

.03 .03 .21 -.09 .02 -.15 -.19 .31 -.09 

Threat 
appraisal 

.02 .02 .21 .03 .01 .48* -.65 .17 -.58** 

R2 .09 .24 .35!
Adj. R2 .04 .19 .31!
F 1.6 4.9 8.3!
P-value p=.22 p=.01** p=.001***!
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Prediction of anxiety, depression and quality of life 

 

The two predictors accounted for 24% of the variance in depression symptoms 

(Adj R2=.19) and the equation was significant (F(2,31)=4.9,p<0.01). In line with 

hypothesis (2), degree of cognitive impairment did not significantly predict 

depression, however threat appraisals did with a moderate to large effect (β=.48, 

p<0.05). The two predictors accounted for 35% of the variance in QoL (Adj 

R2=.31,p<0.01) and the equation was significant (F(2,31)=8.3, p<0.001). In line with 

hypothesis (2), degree of cognitive impairment did not significantly predict QoL, 

however threat appraisals did with a large effect (β=-.58, p<0.01). The two 

predictors accounted for 9% of the variance in anxiety symptoms (Adj R2=.04) 

and the equation was non-significant (F(2,31)=1.6, p>0.05). Contrary to hypothesis 

(2), there was no significant individual effect of either predictor variable on 

anxiety.  

 

Conditional process analyses 

 

Linear regression analysis provided information regarding the relative strength of 

the two predictors on the three psychosocial outcome variables. In order to test 

more complex relationships between the variables, conditional process analysis 

was selected (Hayes, 2013). This method allows for detection of any indirect 

effects between the predictor and outcome variables, via a mediating variable. A 

theoretically informed simple mediation model was hypothesized a-priori, which 

proposed that threat appraisals would influence psychosocial variables 

(depression, anxiety and QoL) directly, and also indirectly via cognitive fusion. 

Secondly, it was hypothesized that degree of cognitive impairment would 

influence psychosocial variables (depression, anxiety and QoL) directly, and also 

indirectly via cognitive fusion. These theoretically derived models are illustrated in 

Figures B2-B4.  
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Figure B2: Conditional process analysis – anxiety models 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Note: Numbers on the path indicate unstandardised β coefficients. 
BCI: bootstrapped confidence interval; LL: Lower limit; UL: Upper limit 
*=significant at <0.05 level; **=significant at <0.01 level; ***=significant at <0.001 level  
 
 

 BCI 
Path – anxiety  LL UL 
Total effect  
(Threat appraisals to anxiety) 

-.02 .08 

Direct effect 
(Threat appraisals to anxiety) 

-.07 .02 

Total indirect effect 
(Threat appraisals to cognitive fusion to anxiety) 

.02 .09 

Total model R2=.46, p<.0001, 
f2=13.41 

 
Total effect 
(MoCA to anxiety) 

-.04 .14 

Direct effect 
(MoCA to anxiety) 

-.06 .09 

Total Indirect effect 
(MoCA to cognitive fusion to anxiety) 

-.03 .06 

Total model  R2=.46, p<.0001, 
f2=13.08 

Threat appraisals 

Cognitive fusion 

Anxiety 

a =.86** b =.06** 

Total:  c =.03 
Direct: c’ =.02 

MoCA 

Cognitive fusion 

Anxiety 

a =.65 b =.05** 

Total:  c =.05 
Direct:  c’ =.02 
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Figure B3: Conditional process analysis – depression models 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 

 
Note: Numbers on the path indicate unstandardised β coefficients. 
BCI: bootstrapped confidence interval; LL: Lower limit; UL: Upper limit 
*=significant at <0.05 level; **=significant at <0.01 level; ***=significant at <0.001 level  
 
 

 BCI 
Path – depression LL UL 
Total effect  
(Threat appraisals to depression) 

.01 .05 

Direct effect 
(Threat appraisals to depression) 

-.003 .05 

Total indirect effect 
(Threat appraisals to cognitive fusion to depression) 

.01 .03 

Total model R2=.25, p<.01, 
f2=6.64 

 
Total effect 
(MoCA to depression) 

-.06 .03 

Direct effect 
(MoCA to depression) 

-.07 .01 

Total Indirect effect 
(MoCA to cognitive fusion to depression) 

-.01 .05 

Total model  R2=.27, p<.01, 
f2=5.75 

Threat appraisals 

Cognitive fusion 

Depression 

a =.86** b =.01 

Total:   c =.03** 
Direct: c’ =.02 

MoCA 

Cognitive fusion 

Depression 

a =.65 b =.02** 

Total:   c =-.05 
Direct: c’ =-.03 
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Figure B4: Conditional process analysis – quality of life models 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

Note: Numbers on the path indicate unstandardised β coefficients. 
BCI: bootstrapped confidence interval; LL: Lower limit; UL: Upper limit 
*=significant at <0.05 level; **=significant at <0.01 level; ***=significant at <0.001 level  
 

 BCI 
Path – quality of life (QoL) LL UL 
Total effect  
(Threat appraisals to QoL) 

-.99 -.33 

Direct effect 
(Threat appraisals to QoL) 

-.90 -.15 

Total indirect effect 
(Threat appraisals to cognitive fusion to QoL) 

-.32 .06 

Total model R2=.39, p<.001, 
f2=9.80 

 
Total effect 
(MoCA to QoL) 

-1.1 .45 

Direct effect 
(MoCA to QoL) 

-.80 .59 

Total Indirect effect 
(MoCA to cognitive fusion to QoL) 

-.64 .15 

Total model  R2=.23, p<.05, 
f2=4.61 

Threat appraisals 

Cognitive fusion 

Quality of life 

a =.86** b =-.16 

Total:   c =-.66***  
Direct: c’ =-.52** 

MoCA 

Cognitive fusion 

Quality of life 

a =.65 b =-.31** 

Total:  c  =-.31 
Direct: c’ =-.11 
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Figure B2 outlines the two overall models predicting anxiety. The overall threat 

appraisals model explained 46% of the variance in anxiety. Threat appraisals did 

not have a significant direct effect on anxiety, however they did have a significant 

indirect effect when mediated by cognitive fusion (β=.05, bootstrapped 

confidence interval (BCI)= .02, .09). As hypothesized, greater fusion with 

negative threat appraisals is associated with increased anxiety. The overall 

cognitive impairment model explained 46% of the variance in anxiety. Cognitive 

impairment did not have a direct effect on anxiety and was not indirectly mediated 

by cognitive fusion (β=.02, BCI=-.02, .06). 

 

Figure B3 outlines the two overall models predicting depression. The overall 

threat appraisals model explained 25% of the variance in depression. Threat 

appraisals did not have a significant direct effect on depression, however they did 

have a significant indirect effect when mediated by cognitive fusion (β=.01, 

BCI=.01, .03). As hypothesized, greater fusion with threat appraisals is 

associated with increased depression. The overall cognitive impairment model 

explained 27% of the variance in depression. Cognitive impairment did not have a 

significant direct effect on depression and was not indirectly mediated by 

cognitive fusion (β=.014, BCI=-.008, .044). 

 

Figure B4 outlines the two overall models predicting QoL. The overall threat 

appraisals model explained 39% of the variance in QoL. Threat appraisals had a 

significant direct effect on QoL (β=-.52, BCI=-.900, -.149), but no significant 

indirect effect on QoL via cognitive fusion. The overall cognitive impairment 

model explained 23% of the variance in QoL. Cognitive impairment did not have a 

significant direct effect on QoL and was not indirectly mediated by cognitive 

fusion (β=-.20, BCI=-.651, .127). 

 

 

 
 
 



!
!
!

95!

Discussion 
 
The purpose of the current study was to investigate the inter-relationships 

between cognitive impairment, illness perceptions, cognitive fusion, distress and 

QoL amongst individuals diagnosed with MCI in the past three to nine months. 

The study extended findings from previous research (Lin & Heidrich, 2012; 

Stevenson et al., 2014), by providing additional support for Leventhal’s CSM in 

psychosocial adjustment patterns to MCI. Furthermore, the study provides 

evidence to suggest that cognitive fusion, a construct central to ACT, may 

contribute to adjustment processes in this population.  

 

Illness perceptions and adjustment to MCI 

 

In line with Leventhal’s CSM, results show significant associations, in expected 

directions, between several types of illness perceptions and psychosocial 

adjustment outcomes. A higher number of self-reported MCI symptoms was 

associated with increased distress and lower QoL. Furthermore, increased 

negative beliefs regarding the consequences, cyclic nature and emotional impact 

of MCI was significantly associated with increased distress or poorer QoL in this 

sample. These results are consistent with previous research demonstrating 

associations using the Illness Perception Questionnaire (Evans & Norman, 2009; 

Ferenbach et al., 2011; Kaptein et al., 2006), and correspond with findings from 

previous studies with MCI patients (Stevenson et al., 2014; Lin & Heidrich, 2012).  

 

Four types of illness perception, namely chronic timeline, control (personal and 

treatment) and coherence, were not associated with distress or QoL in this 

sample. This pattern of results is consistent with research investigating illness 

perceptions in populations with cognitive impairment (Lin et al., 2012; Lingler, et 

al., 2016; Hurt et al., 2011; 2014). This pattern may reflect the unique nature of 

adjustment to neurological conditions. Nevertheless, it is important to attempt an 

explanation for this pattern of results in the current sample. Although the majority 

of the sample considered MCI to be a chronic condition, this was not associated 

with poorer psychosocial adjustment. This could be explained by research, which 
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suggests that older adults regard cognitive impairment to be a natural part of the 

ageing process (Clare, Goater & Woods, 2009). Although, the current sample had 

slightly more positive perceptions regarding personal and treatment control 

compared to Lin et al. (2012) this was not significantly associated with reduce 

distress or improved QoL. This result could be related to the structure of the IPQ-

MCI, were participants can provide a mid-point, neutral answer (‘neither agree 

nor disagree’). Previous research indicates that participants are more likely to 

select these questionnaire options when they lack knowledge on the subject 

matter (Baka, Figgou & Triga, 2012; Nadler, Weston & Voyles, 2015). Lack of 

knowledge regarding treatments for MCI and ambiguity surrounding etiology and 

prognostic trajectory may therefore have resulted in neutral rather positive or 

negative perceptions for these items (Fang et al., 2017; Gomersall et al., 2015; 

Karakaya et al., 2013). Moreover, executive functioning difficulties observed in 

MCI patients may result in compromised decision-making capabilities, potentially 

leading to a higher number of mid-point neutral responses. Although the IPQ-MCI 

was selected for use in the current study due to its specificity for people with MCI, 

it may increase central tendency bias. Accordingly, future studies may wish to 

consider the suitability of the IPQ-MCI, in its current form, for use with this 

population.  Nevertheless, it should be acknowledged that the current study was 

only powered to detect large effects for correlation analyses. It could therefore be 

the case that small to moderate effects were present, but went undetected. 

 

Cognitive impairment and adjustment to MCI 

 

Contrary to previous research in populations with cognitive impairment (Biringer 

et al., 2005; Spitz, Schönberger & Ponsford, 2013; Stillman, Rowe, Arndt & 

Moser 2012), there was no significant association in the current sample between 

severity of memory and thinking problems (as measured by the MoCA) and 

distress. While this was unexpected, other research in populations with 

neurological conditions (Ferenbach et al., 2011; Spain et al., 2007) have also 

found no significant impact of disease severity on emotional adjustment 

outcomes. These results may be explained by the limited scope of the MoCA, as 
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a short cognitive screening tool, to accurately measure participant cognitive 

functioning. Nevertheless, the MoCA does demonstrate high sensitivity in an MCI 

population (Freitas et al., 2014) and all participants had been formally diagnosed 

with MCI following a comprehensive clinical assessment with a trained health 

professional.  

 

Interestingly, a higher number of self-reported MCI symptoms was significantly 

associated with poorer QoL. This suggests that subjective, rather than objective 

MCI symptoms have more bearing on life satisfaction following diagnosis. This 

pattern of results is consistent with findings from Lin and Heidrich (2012), and 

Stevenson et al. (2014).  

 

Illness perceptions versus cognitive impairment 

 

Our results suggest that appraisals of MCI explain significantly greater variance in 

depression and QoL than objective cognitive impairment. This is consistent with 

research in other health populations (Groarke et al., 2004; Severeijins et al., 

2001; Spain et al., 2007). The results therefore suggest that patient beliefs about 

MCI have greater bearing on mood and life satisfaction following diagnosis, than 

the severity of their memory and thinking problems. Contrary to our hypothesis, 

neither cognitive impairment nor threat appraisals significantly predicted anxiety. 

This finding was unexpected, but supported our hypotheses that an additional 

variable (i.e. cognitive fusion) may have a mediating role in determining 

adjustment outcomes in this population.  

 

The role of cognitive fusion 

 

Consistent with previous research in older adults (Thomson, Morris, Quigley and 

Gillanders, 2015) and people with cancer and multiple sclerosis (Gillanders et al., 

2014; 2015), moderate to strong associations were found between cognitive 

fusion (CFQ) and psychosocial variables (anxiety, depression and QoL) in the 

current sample.  
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The results from conditional process analyses, were consistent with the ACT 

model, and indicated that cognitive fusion significantly mediated the relationship 

between threat appraisals and anxiety. In other words, the results suggest that 

having more threatening appraisals of MCI, combined with increased levels of 

cognitive fusion, predicts anxiety. This model was also found to be significant in 

predicting depression. Therefore, the results indicate that threatening appraisals 

of MCI, together with higher levels of cognitive fusion, predicts depression in this 

population. Cognitive fusion was not found to significantly mediate the 

relationship between threatening appraisals of MCI and QoL. Although this result 

was contrary to hypotheses, it was consistent with findings from a study 

investigating the role of cognitive fusion in adjustment to cancer (Gillanders et al., 

2015). 

 

Theoretical implications 

 

The current study tests a model of adjustment, utilising constructs from two 

distinct theoretical models (ACT and the CSM). Interestingly, our results provide 

initial support for the existence of inter-relationships between ACT and CSM 

processes, namely illness perceptions and cognitive fusion. Our results further 

add to the evidence-base of studies finding significant relationships between 

CSM and ACT constructs in people with multiple sclerosis (Ferenbach et al., 

2011), cancer (Gillanders et al., 2015) and long term conditions (Graham et al., 

2016). The combination of these theoretical models could guide the development 

and application of psychological interventions. A recently published review by 

Karekla, Karademas and Gloster (2018) provides a theoretical rationale for the 

integration of CSM and ACT constructs to inform the development of 

interventions for patients with chronic illness. Future studies, specifically with an 

MCI population, may wish to investigate the relative influence of other CSM (e.g. 

coping) or ACT processes (e.g. acceptance or experiential avoidance) on 

adjustment outcomes. This may offer further information on the overlap between 

these theoretically distinct models.  
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Clinical implications 

 

To the best of our knowledge, there are currently no best practice guidelines for 

clinicians in the UK regarding assessment and management of psychological 

problems in patients with MCI. This is surprising given the published research 

suggesting there is a higher prevalence of anxiety and depression in this 

population group (Ismail et al., 2017; Mirza et al., 2016). In the current sample, 

21% of participants met clinical criteria for anxiety and 12% met clinical criteria for 

depression. Presumably, levels of distress were lower in the study sample due to 

exclusion of care home residents and participants with significant co-morbid 

physical or mental health issues. Nevertheless, undiagnosed, clinical levels of 

distress were still present.  

 

Improving assessment procedures for early detection of psychological problems 

in older adults is necessary due to reduced help-seeking in this population, 

particularly amongst those with comorbid cognitive or physical health issues 

(Byres, Arean, Yaffe, 2012; Conner et al., 2010). Our results suggest that health 

professionals could utilise the IPQ-MCI and the CFQ to identify MCI patients at   

increased risk of distress or reduced QoL following diagnosis.  

 

Our results also raise some interesting questions about the potential for 

psychological interventions to improve adjustment outcomes in an MCI 

population. Threatening appraisals of MCI significantly predicted depression and 

QoL in the current sample. Cognitive modification treatments, such as CBT, may 

therefore hold potential to improve mood and life satisfaction in MCI patients by 

attempting to directly change maladaptive beliefs about the condition. In 

particular, the current study suggests that negative beliefs about the 

consequences (e.g. ‘MCI will progress to dementia’) or cyclic nature (e.g. ‘MCI is 

very unpredictable’) of MCI should be targeted. There has only been one 

controlled study to date investigating the effectiveness of a CBT group 

intervention for MCI patients (Banningh et al., 2011). Interestingly, the study 

found significantly greater acceptance of MCI, as measured by the Illness 
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Cognition Questionnaire (ICQ; Evers et al., 2001) following the CBT group when 

compared to the waiting list control group (p<0.034), but found no significant 

differences on measures of general wellbeing or distress (Banningh et al., 2011). 

 

Treatments, such like ACT, which directly target cognitive fusion may offer 

greater potential to reduce distress in patients adjusting to MCI. ACT may be 

more fitting for MCI patients, as it would aim to change the function rather than 

the form of threatening illness perceptions. This approach may be preferable to 

direct cognitive-change techniques synonymous with CBT, as patient perceptions 

about their condition could be realistic (e.g. ‘MCI strongly affects the way others 

see or treat me). Rather than attempting to directly modify perceptions, ACT 

would attempt to reduce the regulatory effect perceptions were having on patient 

behaviour (e.g. social avoidance). Further research will be necessary to evaluate 

the utility of ACT with MCI patients, however a recent systematic review suggests 

that ACT is an effective intervention for reducing distress in older adult 

populations (Ross, Whitfield, Gillanders & Guzmán, 2018). 

 

Previous research indicates that receiving an MCI diagnosis can evoke a broad 

range of emotional responses in patients including worry, ambivalence or relief 

(Dean & Wilcock, 2012; Gomersall et al., 2015; 2017; Meilak, Partridge, Willis & 

Dhesi, 2016). This is likely to reflect the prognostic uncertainty associated with an 

MCI diagnosis, whereby cognition may improve with time, remain static or 

progress to dementia. Our results further highlight the importance of patient 

interpretations of MCI on psychosocial adjustment outcomes. Correspondingly, it 

is important for health professionals to remain mindful of the language used to 

convey an MCI diagnosis.  

 

In the current sample, there was large variability in understanding of MCI. 

Implementation of a post-diagnostic support (PDS) pathway for MCI patients, 

their family and/or carers could help increase knowledge and address any 

misperceptions about the condition. The impact of PDS warrants further 

investigation in this population, however it could serve as a potential avenue to 
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enhance feelings of personal control via promotion of self-management 

information. Future studies may wish to explore the impact of a cognitive-

modification based PDS intervention on psychosocial adjustment outcomes in 

MCI patients. Given our findings, the intervention could utilise the 

Representational Approach to Patient Education, which is an approach informed 

by the CSM and directly targets illness misperceptions through patient education 

(Donovan et al., 2007). Scotland’s National Dementia Strategy 2017-2012 (The 

Scottish Government, 2017) strongly advocates that PDS should be offered to 

patients following dementia diagnosis. Further research is warranted to determine 

whether PDS could hold utility for patients adjusting to MCI.  

 

At present, our suggestions regarding interventions for adjustment difficulties in 

MCI are largely speculative and further investigation is warranted. Nevertheless, 

our study outlines some potential avenues for future research. 

 

Strengths and limitations of the current study 

 

A number of methodological limitations must be acknowledged. The study 

employs a cross-sectional design, which prohibits inference of causality. We 

cannot determine whether higher distress symptoms and poorer QoL have 

caused greater cognitive impairment and increased threat appraisals, or vice 

versa. A longitudinal design, where outcomes are measured prior to diagnosis 

and at several time-points post-diagnosis or following psychological intervention, 

would provide richer data regarding variations in adjustment patterns. Similarly, a 

limitation of conditional process analyses, is that it only allows for investigation of 

a linear model, whereby only one predictor, mediator and outcome variable is 

entered at a time. This is somewhat restrictive, as it does not allow for analyses 

of multiple interactions between variables. In order to conduct this type of more 

complex analysis, structural equation modeling would be necessary, however this 

requires a much larger sample size (n>200) (Kim, 2009).  
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A clear limitation of the study is the low sample size and power. Although 

bootstrapping methods are robust in dealing with non-parametric data and low 

sample sizes, Fritz and MacKinnon (2007) suggest the conditional process 

analyses were only powered to detect large effects. Similarly, a priori power 

calculations suggest the correlation analyses were only powered to detect large 

effects. The regression analysis was significantly underpowered and accordingly, 

the results should be interpreted with a degree of caution. The sample size may 

not have been large enough to detect smaller effects and therefore the findings 

may be susceptible to type II error. Further, as multiple comparisons have been 

computed with a small sample this also increases the chance of type I error.  

 

Several factors contributed to low recruitment. Firstly, clinicians referred fewer 

than expected MCI patients to the study. This may reflect published literature, 

which suggests that clinicians are less likely to discuss participation in clinical 

research with older adults, in particular those with cognitive impairment (McMurdo 

et al., 2011). Several other factors may have prevented clinician referral including 

time pressures during memory clinic appointments, variation in diagnostic 

practices and lack of contact with patients in the three to nine months post 

diagnosis. There is no universally agreed guidance on follow-up appointments 

with MCI patients and therefore a large proportion of patients are discharged from 

memory clinic services directly following diagnosis.  

 

Secondly, the opt-in recruitment method may have reduced overall participation 

in the study. Although this recruitment method was a condition of ethical 

approval, it may have placed greater demand on the cognitive capabilities of the 

sample. The memory and thinking difficulties synonymous with MCI may have 

compromised participants’ ability to read, process and retain the study 

information, complete the ‘opt-in’ slip and remember to return it in the post. 

Furthermore, individuals with poorer adjustment, lower life satisfaction, and 

increased distress may have been less likely to opt-in. Previous literature has 

highlighted the challenges associated with recruiting older adults with late-life 

depression (Thompson, Heller & Rody, 1994) and anxiety (Wetherell & Gatz, 
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2001) into research studies. In order to maximise participation and increase 

sample representativeness, the sample were offered home visits and flexible 

appointment times. This did increase uptake amongst older adults with mobility 

issues (n=8) who completed the study at home.  

 

Finally, participation was reduced as a result of the study eligibility criteria. A strict 

inclusion and exclusion criteria was employed to reduce the potential for 

confounding factors; however it led to a significant proportion of MCI patients 

being excluded following case-note review due to the presence of comorbid 

problems. It seems probable that the strict eligibility criteria also discouraged 

clinicians from more readily discussing participation in the study with MCI 

patients.  

 

Demographic information regarding ethnicity or socioeconomic status was not 

collected and therefore it is difficult to provide information regarding the diversity 

of the sample. Accordingly, the results are less generalisable to the wider MCI 

population 

 

The study has a number of strengths which should be acknowledged. Few 

studies have explored adjustment to MCI using quantitative methodology. This 

study has progressed research in this area by investigating theoretically driven, 

inter-relationships using more sophisticated statistical techniques (conditional 

process analyses). The study also recruited a clinical sample with a broad age 

range (62 – 90 years) and a formal MCI diagnosis. Another strength of the study 

is that it measured adjustment variables within a specific three to nine month time 

frame post diagnosis. This time period was chosen as the study aimed to 

investigate individuals living with MCI, as opposed to those initially reacting to the 

diagnosis. Furthermore, the nine month boundary and the inclusion of a cognitive 

assessment measure (MoCA) most likely minimized the inclusion of participants 

who had experienced remittance of cognitive problems or further cognitive 

decline.  
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Conclusion 

 

The current study demonstrates additional support for the role of illness 

perceptions in psychosocial adjustment to MCI. Moreover, the study indicates 

that cognitive fusion, a construct central to ACT, may play an additional role in 

determining adjustment outcomes. The results need to be replicated in a larger 

sample, however the study provides promising evidence to suggest that ACT-

based interventions, which cultivate defusion from cognitive content (e.g. illness 

perceptions), could have utility with individuals experiencing distress in relation to 

an MCI diagnosis. Furthermore, our findings suggest that illness perceptions 

could be modified, from within a theoretically consistent ACT-model, to improve 

QoL amongst patients adjusting to MCI.   
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Manuscript Preparation 
 
Prepare manuscripts according to the Publication 
Manual of the American Psychological 
Association (6thedition). Manuscripts may be 
copyedited for bias-free language (see Chapter 3  
of the Publication Manual). 
Review APA's Checklist for Manuscript 
Submission before submitting your article. 
Double-space all copy.  
 
Other formatting instructions, as well as instructions on preparing tables, figures, 
references, metrics, and abstracts, appear in the Manual. Additional guidance on 
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Length 
Articles 
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approach that requires more extensive exposition. 
Brief Reports 
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Title Page 
The first manuscript page is a title page, which includes a title of no more than 12 
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and the author note. 
 
Abstract and Keywords 
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converted to low-resolution graphics when they enter the production process and 
must be rekeyed by the typesetter, which may introduce errors. 
To construct your equations with MathType or Equation Editor 3.0: 

• Go to the Text section of the Insert tab and select Object. 
• Select MathType or Equation Editor 3.0 in the drop-down menu. 

If you have an equation that has already been produced using Microsoft Word 
2007 or 2010 and you have access to the full version of MathType 6.5 or later, 
you can convert this equation to MathType by clicking on MathType Insert 
Equation. Copy the equation from Microsoft Word and paste it into the MathType 
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equation has now been inserted into your Word file as a MathType Equation. 
Use Equation Editor 3.0 or MathType only for equations or for formulas that 
cannot be produced as Word text using the Times or Symbol font. 
 
Computer Code 
Because altering computer code in any way (e.g., indents, line spacing, line 
breaks, page breaks) during the typesetting process could alter its meaning, we 
treat computer code differently from the rest of your article in our production 
process. To that end, we request separate files for computer code. 
In Online Supplemental Material 
We request that runnable source code be included as supplemental material to 
the article. For more information, visit Supplementing Your Article With Online 
Material. 
In the Text of the Article 
If you would like to include code in the text of your published manuscript, please 
submit a separate file with your code exactly as you want it to appear, using 
Courier New font with a type size of 8 points. We will make an image of each 
segment of code in your article that exceeds 40 characters in length. (Shorter 
snippets of code that appear in text will be typeset in Courier New and run in with 
the rest of the text.) If an appendix contains a mix of code and explanatory text, 
please submit a file that contains the entire appendix, with the code keyed in 8-
point Courier New. 
 
Tables 
Use Word's Insert Table function when you create tables. Using spaces or tabs in 
your table will create problems when the table is typeset and may result in errors. 

Academic Writing and English Language Editing Services 
Authors who feel that their manuscript may benefit from additional academic 
writing or language editing support prior to submission are encouraged to seek 
out such services at their host institutions, engage with colleagues and subject 
matter experts, and/or consider several vendors that offer discounts to APA 
authors. 
Please note that APA does not endorse or take responsibility for the service 
providers listed. It is strictly a referral service. 
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Use of such service is not mandatory for publication in an APA journal. Use of 
one or more of these services does not guarantee selection for peer review, 
manuscript acceptance, or preference for publication in any APA journal. 

Submitting Supplemental Materials 
APA can place supplemental materials online, available via the published article 
in the PsycARTICLES®database. Please see Supplementing Your Article With 
Online Material for more details. 

Permissions 
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status is unknown. 
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pharmaceutical companies for drug research). 
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interpretations of the data/research appearing in the manuscript (e.g., if some or 
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website, including academic social networks like ResearchGate, etc.). This 
information (2–4 sentences) must be provided as part of the Author Note. 
Authors of accepted manuscripts are required to transfer the copyright to APA. 
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Publication Rights (Copyright Transfer) Form (PDF, 83KB) 

• For manuscripts funded by the Wellcome Trust or the Research Councils UK  
Wellcome Trust or Research Councils UK Publication Rights Form (PDF, 34KB) 
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based from other competent professionals who seek to verify the substantive 
claims through reanalysis and who intend to use such data only for that purpose, 
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legal rights concerning proprietary data preclude their release" (Standard 8.14). 
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authors to have their data available throughout the editorial review process and 
for at least 5 years after the date of publication. 
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standards in the treatment of their sample, human or animal, or to describe the 
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• Download Certification of Compliance With APA Ethical Principles Form (PDF, 
26KB) 
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Code of Conduct electronically on its website in HTML, PDF, and Word format. 
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Appendix E: Demographic questionnaire 
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Appendix F: Participant information sheet 
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Appendix G: Preliminary analyses: meeting the assumptions of 

parametricity 

 
The following outlines the steps that were completed to ensure assumptions of 

parametric testing were met prior to conducting correlation and regression 

analyses.  

 
Linearity and homoscedasticity 
 
Standardised residual plots were visually inspected and assumptions of linearity 

were confirmed. Independence of residuals was checked using the Durbin-

Watson statistic and all were found to be close to 2, indicating no presence of 

autocorrelation in the sample (Field, 2009). Residual scatterplots were visually 

inspected for the regression analyses and confirmed the assumption of 

homoscedasticity was met as there was no clear evidence of linearity or 

funneling. 

 
Multi-collinearity 
 
Pearson’s correlations were conducted to test the assumption of multi-collinearity. 

The strongest correlation (r=.69) was below the recommended level (r≥.90) 

(Field, 2009) and therefore multi-collinearity was ruled out. The variance inflation 

factor (VIF) and tolerance statistics were also checked and were well within 

suitable limits (VIF <1.01) and (tolerance >.99) 

 
Normality 
 
As recommended by Field (2009), histograms and QQ-plots were visually 

inspected to assess the normality of the data. To ensure parametricity, 

transformations were performed on variables with a skewed distribution. A square 

root transformation resulted in the most normal distribution for GAI, GDS and 

chronic timeline variables, whilst a logarithmic 10 transformation was optimal for 

the treatment control variable. Although on visual inspection the CFQ histogram 

showed a slight positive skew, skew and kurtosis z-scores were within acceptable 
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limits (<1.96) (Ghasemi & Zahediasi, 2012), therefore no transformation was 

carried out. Details of z-scores and transformations are provided in Table C1.  

 
 
Table C1: Variable transformations  
 
 

Untransformed Transformed  

Variable 
Visual of 

histogram/ 
QQ-plot 

Z-scores 
skew/ 

kurtosis 
Method 

Z-scores 
skew/ 

kurtosis 
Conclusion 

MoCA Normal 0.33/ 0.69 N/A  Normal 

GAI-SF Postive skew 0.34/ 1.14 Sqrt 0.05/1.44 Normal 

GDS-5 Positive skew 1.21/ 1.79 Sqrt 0.63/ 0.17 Normal 

CFQ Slight positive 
skew 0.66/ 0.41   Normal 

QoL-AD Normal 0.49/ 0.10   Normal 

Identity Normal 0.41/ 0.38   Normal 

Chronicity Slight negative 
skew 0.83/ 0.13 Sqrt 0.29/ 1.06 Normal 

Consequences Normal 0.50/ 0.69   Normal 

Personal control Normal 0.88/ 0.44   Normal 

Treatment 
control Negative skew 1.57/ 3.93 Log10 0.48/ 1.14 Normal 

Coherence Normal 0.01/ 0.93   Normal 

Cyclic Normal 0.19/ 0.79   Normal 

Emotional 
representation Normal 0.01/ 0.27   Normal 

 
Note: CFQ: cognitive fusion questionnaire; GAI-SF: Geriatric anxiety inventory – short 
form; GDS-5: Geriatric depression scale – five item; Log10: Logarithmic 10; MoCA: 
Montreal cognitive assessment; Sqrt: Square root; QoL-AD: Quality of Life – Alzheimer’s 
disease 
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Outliers 
 
Mahalanobi’s distance statistic was utilised to check for the presence of 

significant outliers. Based on the number of predictors and sample size, Barnett 

and Lewis’ (2004) critical value table suggests that a Mahalanobi’s distance value 

greater than 13.82 indicates the presence of an influential outlier. Across the 

three regression analyses the Mahalanobi’s statistic did not exceed 8.99, 

therefore indicating the presence of no significant outliers.  

 


