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Are illness representations of individuals living with Chronic Kidney Disease 

predictive of levels of physical activity and associated to depression? 

 

Ryan Nah 

Thesis Abstract 

The Common Sense Model (CSM) of illness representations is a prominent 
psychological approach used to understand the motivation behind health 
behaviours. This thesis sought to understand the utility of the CSM by examining 
the relationship between facets of illness representations and health behaviours in 
individuals with Cardiovascular Disease (CVD) and Chronic Kidney Disease 
(CKD). 
 
Literature Review  

CVD confers significant costs, which is mitigated by a physically active lifestyle. 
However, many CVD patients do not undertake sufficient exercise. This prompted 
studies to examine if illness representations underpin the motivation behind such 
health behaviours. Despite a growing body of research in this area, no review has 
systematically interrogated and synthesised the corpus of research evidence. The 
current review aims to systematically review the relationship between illness 
representations and indices of physical activity in CVD. Ten studies were elicited 
with overall findings being equivocal; the majority of the studies demonstrated a 
relationship between illness representations and indices of physical activities with 
domains of timeline, control and consequences of the CSM most often revealed 
associations. Future research exploring putative causal relationships between 
illness representations and indices of physical activity is warranted. 
  
Empirical Study  

CKD is a debilitating condition, which is further exacerbated by depression.  While 
being physically active have scope to mitigate adverse impacts, many do not meet 
the recommended physical activity guideline. The current study examined the 
relationship between illness representations and levels of physical activity in CKD. 
Seventy non-dialysing patients were recruited from an outpatient renal clinic. 
Results indicated that timeline cyclical of the CSM predicted levels of physical 
activity and was not moderated or mediated by depression while timeline cyclical, 
consequences, emotional representations, personal control and illness coherence 
were significantly associated with depression. Future research regarding the 
development of psychological interventions based on an illness representations 
framework is proposed. 
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Abstract 

Background and aims: The Common Sense Model (CSM) of illness 
representations hypothesises that individuals with health problems constructs 
appraisals of their conditions, which influence their propensity to engage in health 
behaviours. Despite the growing body of research investigating the association 
between illness representations and indices of physical activity in Cardiovascular 
Disease (CVD), no review has systematically interrogated and synthesised the 
corpus of research evidence. This paper systematically reviews the association of 
illness representations and indices of physical activity in individuals with CVD. 

Method: Systematic searches of PsycINFO, PubMed, and CINAHL were 
conducted in July 2016 and again in March 2017 to identify peer-reviewed papers 
using quantitative methodology published in the last ten years. The elicited studies 
were then quality appraised, evaluated and synthesised. 

Results: Ten studies met eligibility criteria. Overall findings were equivocal, with 
the majority of the studies demonstrating a relationship between participants’ 
illness representations and various indices of physical activities. Five of the six 
studies that examined the relationship between illness representations and the levels 
of physical activity/exercise found significant associations/predictions while three 
of the five studies exploring associations/predictions between illness 
representations and adherence to exercise or cardiac rehabilitation had statistically 
significant results. All three studies that explored associations/predictions between 
illness representations and exercise self-efficacy were statistically significant. 
Overall, domains of timeline, control and consequences of the CSM most often 
revealed associations with indices of physical activity.  

Conclusions: The overall findings in the current review have demonstrated that 
components of illness representations were associated with and/or predicted indices 
of physical activity. The results have clinical implications and relevance as illness 
representations have been found to be modifiable through psychological 
intervention. Future research should explore putative causal relationships between 
illness representations and indices of physical activity which could evidence and 
inform innovative cardiac rehabilitation programmes addressing patient appraisals.  
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1 Introduction 

Cardiovascular disease (CVD), an umbrella term that encompasses heart and 

circulatory conditions usually arising from reduced blood flow to the heart or 

peripheral vessels consequent on atheroma or thrombosis (National Institute for 

Health and Care Excellence, 2010), is one of the leading causes of death globally 

(Lozano et al., 2012). It is a primary cause of morbidity and mortality in the UK 

(National Health Service, 2016), with approximately 5.6 million individuals living 

with cardiovascular pathologies (British Heart Foundation, 2016) such as coronary 

heart and peripheral arterial diseases, as well as congenital conditions, deep vein 

thrombosis and pulmonary embolism (World Health Organisation, n.d.).   

1.1 Societal and personal costs  

CVD confers significant costs to individuals and society. Fiscal estimates suggest 

£11 billion attributable to healthcare costs yearly (British Heart Foundation, 2016), 

as well as informal care-related costs and lost productivity approaching £30 billion 

(Luengo-Fernandez et al., 2006). With an annual mortality rate of 160,000 (British 

Heart Foundation, 2016), CVD accounts for almost 34 per cent of all deaths in 

England (National Institute for Health and Care Excellence, 2010), and its most 

frequent manifestation, Coronary Heart Disease (CHD) is the leading single cause 

of death in the UK, responsible for almost 70,000 deaths each year (British Heart 

Foundation, 2016). Living with CHD such as angina, myocardial infarction and 

heart failure adversely affects quality of life (Ford et al., 2008; Garster et al., 2009; 

Longmore et al., 2011; Muhammad et al., 2016) both psychologically and 

functionally. Approximately 20 per cent of individuals who suffer but recover from 

myocardial infarction meet criteria for minor and major depression (Thombs et al., 

2006) three months post event (Larsen, 2013), with major depression associated 

with increased risk of not returning to work (de Jonge et al., 2014; O’Neil et al., 

2010; Schleifer et al., 1989).  

1.2 Role and importance of physical activity  

In order to mitigate impacts and risks of CVD, both for those who have experienced 

a cardiovascular event or for those who are asymptomatic or have not yet 

experienced an acute episode, individuals are exhorted to modify their lifestyle 
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(Reges et al., 2013), notably in physical activity. A standardised case-control study 

conducted in 52 countries found that insufficient physical activity was one of the 

nine potentially modifiable risk factors for myocardial infarction (Yusuf et al., 

2004). Exercise confers benefits; specifically, preventing the onset of coronary 

artery disease, slowing its progression and reversing risk factors (Chan et al., 2006; 

Hambrecht et al., 1993; Niebauer et al., 1997; Peterson et al., 2014; Swardfager et 

al., 2012). The strength of evidence regarding exercise and physical activity has 

prompted the World Health Organisation (WHO) to agree a global strategy on 

physical activity amongst other risk factors (National Institute for Health and 

Clinical Excellence, 2010). In the UK, the National Institute for Health and Clinical 

Excellence (2016) has also recommended individuals with, or at high risk of CVD 

commit weekly to at least 150 minutes of moderate intensity aerobic activity or 75 

minutes of vigorous intensity aerobic activity and muscle-strengthening activities. 

For those individuals who have already experienced myocardial infarction, cardiac 

rehabilitation programme with an exercise component should be offered (National 

Institute for Health and Clinical Excellence, 2013).  

1.3 Barriers to physical activity 

There is a wealth of evidence reporting cardiovascular benefits of exercise 

(Agarwal, 2012; Fransson et al., 2003; Leon et al., 1997; Yu et al., 2003) and well-

publicised recommendations to enhance physical activity for those with CVD 

(National Institute for Health and Clinical Excellence, 2010, 2013, 2016; Smith et 

al., 2001). Yet many do not undertake sufficient exercise (Heart UK, n.d.; Reges et 

al., 2013), take up offers of rehabilitation (Sniehotta et al., 2009) or once in 

rehabilitation, adhere to guidelines (Reges et al., 2013). Over 60% of men and over 

70% of women in 2008 do not meet the recommended levels of physical activity 

(Heart UK, n.d.), and whilst post-MI, angioplasty and graft cardiac patients increase 

their exercise levels in the immediate period after discharge, it is not maintained 

only two months later (Reid et al., 2006). Indeed, with sub-optimal take-up of 

exercise-based rehabilitation programmes as well as difficulties maintaining long-

term exercise in the months and years after completion of cardiac rehabilitation 

programmes, individuals’ health may still be compromised (Chase, 2011). 
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Given that failure to adhere to guidance on exercise may well compromise future 

health, a significant focus of research activity has sought to understand why those 

at risk of, or living with CVD, do not undertake sufficient physical activity (Karmali 

et al., 2014). Research findings have suggested that, in addition to external 

obstacles and physical limitations, psychological factors are significant barriers 

(Rogerson et al., 2012), and are crucial to address for participation and adherence 

in cardiac rehabilitation programmes (Anderson & Emery, 2014; Beswick et al., 

2005; Millen & Bray, 2008). Research in health and clinical psychology over the 

last 20 years has sought to develop and apply theories that can explain health 

behaviours such as adherence to exercise and medication, and use these to enhance 

interventions seeking behaviour change (Booth et al., 2000; Holmes et al., 2014; 

Johnston, 2005; Nigg et al., 2002). 

1.4 Self-regulation models  

Dominant amongst psychological approaches have been self-regulation models, 

which offer socio-cognitive frameworks to understand cognitive and emotional 

responses to health challenges and diagnoses (Abraham et al., 1998; de Ridder and 

de Wit, 2008; Hagger, 2010; Teixeira, 2015). These are often iterative process 

capturing an individual’s dynamic system of response to health challenge, via 

coping mechanisms, setting goals, devising and using strategies to achieve them, 

monitoring progress and refining the goals and strategies. Core to such models are 

appraisals that individuals have of their condition and coping and these are argued 

to affect propensity to engage in health-related behaviours as well as physical and 

mental well-being. Social-cognitive models such as the Health Belief Model, 

Protection Motivation Theory and Theory of Planned Behaviour are advanced as 

self-regulation models that theorise health behaviours (de Ridder & de Wit, 2008). 

These social-cognitive models privilege mainly intention formation and future 

action via a cost-benefit analysis, but are less precise regarding goal setting and 

goal striving, which are characteristics of self-regulation. Additionally, these 

models cannot explain an individual’s current experience and intentions that 

influence immediate health behaviours and were thus criticised as rudimentary self-

regulation models (de Ridder & de Wit, 2008).  
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1.5 Value of the Common Sense Model (CSM)  

The Common Sense Model (CSM) of illness representations by Leventhal and 

Cleary (1980), on the other hand, is an advanced self-regulatory model, which 

hypothesises that an individual faced by a health challenge will appraise and 

construct illness representations of their condition. From study of multiple 

conditions, they advanced five common perceptions relating to (a) identity, (b) 

cause, (c) time-line, (d) consequences and (e) curability/controllability (Hale et al., 

2007). Leventhal and Cleary’s Illness Representations Model is considered as a 

better self-regulation model as it incorporated concepts from stress-coping theory, 

which elucidates the process of goal striving under adversity and the individual 

current experience and intentions (de Ridder & de Wit, 2008). The model also 

articulates how individuals concurrently process and regulate their belief about their 

illness and their emotional control towards it, which ultimately influences their 

health behaviours and outcomes (Hale et al., 2007). The Illness Representations 

Model is thus regarded as more predictive of actual health behaviour change than 

other social-cognitive models (Maes & Karoly, 2005) with a meta-analytic review 

of the model revealing predictable relations between illness perceptions, coping and 

outcome, which demonstrated the model’s theoretical robustness (Hagger & Orbell, 

2003). Its utility in cardiovascular disease has been advanced for cardiac 

rehabilitation (Coats et al., 1995; SIGN, 2002) to effectively address the 

psychological needs of patients.  

1.6 Rationale for review 

Despite an increasing evidence base examining the association between illness 

representations and indices of physical activity, there has been no recent 

interrogation and synthesis of the corpus of research evidence. To date there appears 

to be only one systematic review that has explored the relationship between illness 

representations and indices of physical activity, that of French et al. (2006) 

reviewing adherence to cardiac rehabilitation. However, this review included only 

individuals with coronary heart disease, did not explore the association between 

illness representations and other prominent indices of physical activity such as 

levels of physical activity or exercise self-efficacy, and warrants updating.  
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Furthermore, conducting a systematic review of the literature on the relationship 

between illness representations and indices of physical activity in individuals 

diagnosed with cardiovascular disease has high clinical applicability. Illness 

representations are potentially modifiable by cognitive behaviour therapy (Hale et 

al., 2007) and if links between illness representations and indices of physical 

activity have been established, intervention programmes targeting the modification 

of illness representations to increase physical activity or adherence to cardiac 

rehabilitation programmes could be formulated. 

1.7 Aims of review  

The current review aims to bridge the knowledge gap of French et al. (2006) review 

and elicit, evaluate and systematically review the research papers examining the 

association between illness representations and indices of physical activity, 

specifically the link between (a) illness representations and levels of physical 

activity/exercise, (b) illness representations and exercise/cardiac rehabilitation 

adherence and (c) illness representations and exercise self-efficacy.  
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2 Method 

A systematic and rigorous examination of the available literature was completed 

according to the PRISMA guideline for systematic review (Moher et al., 2009). In 

order to understand the parameters of illness representations and physical activity 

research in CVD, an initial scoping search was carried out on Google and 

PsycINFO in July 2016, enabling formulation of a question to be reviewed. 

Subsequently, searches were conducted on various databases to examine the 

quantity of research studies that utilised illness representations and physical activity 

as research variables. The searches included an examination of the literature prior 

to 2006 as a quality check. Backward reference searching was conducted on the 

final selected articles to ensure no pertinent research studies were omitted. 

2.1 Search strategy   

Literature searches were conducted in July 2016, September 2016 and March 20172 

in PsycINFO, PubMed and CINAHL databases to elicit empirical studies that met 

inclusion criteria. Additionally, grey literature was interrogated and manual 

searches of reference lists contained within included articles were undertaken. 

General search terms pertinent to interest variables, illness representations and 

physical activity were utilised to ensure that all relevant articles were included.  

Boolean search operators ‘AND’ and truncation were used to identify appropriate 

articles to optimise search effectiveness. Search terms were permutated with the 

Boolean search operator ‘AND’ to address the main focus of the current review: 

“illness representation” (“illness perception*”; “common-sense model”; “illness 

perception questionnaire”; “self-regulatory model”; “parallel process model”) and 

“physical activit*” (“exercise”; “physical fitness”; “health behaviour”; “coping 

behaviour”; “exercise training”; “aerobic fitness”). The search terms “parallel 

process model”, “health behaviour” and “coping behaviour” were removed after the 

initial database search since search terms appeared too broad and numerous 

irrelevant abstracts were returned. The number of articles retrieved for each search 

string can be found in Appendix A. 

                                                
2	Searches were conducted in March 2017 to ensure the current review does not neglect and exclude any recent research 
studies. 
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2.2 Selection criteria  

Application of search strategy generated 5, 909 records and trainee and supervisor 

screened abstracts and titles. The following inclusion criteria were applied such that 

papers were required to: 

• comprise original research 

• be in English language and peer-reviewed.  

• include illness representations as a key study variable 

• include indices of physical activity as key study variable 

• assess illness representations and indices of physical activity with 

psychometrically robust tools 

• recruit samples with diagnosed cardiovascular disease 

Studies were excluded if they were: 

• abstracts, commentaries, editorials, meta-analyses, protocols, reports and 

reviews 

• not investigating the association between illness representations and 

indices of physical activity 

• comprising samples with long term conditions without CVD, or in which 

data on CVD could not be discerned 

Through the first round of the screening process, 70 records were identified as 

meeting inclusion criteria. Duplicates were then removed with 43 records 

remaining. The final phase of the search involved full text appraisals for the 

remaining 43 records against the eligibility criteria again, which identified 10 

relevant records comprising those for review (see Appendix B, and PRISMA 

diagram, Appendix C).  

2.3 Quality appraisal and data extraction 

Those full text articles meeting inclusion criteria were independently assessed by 

the trainee and supervisor. A standardised data extraction form was constructed and 

utilised to summarise methodological parameters (study design, sample 

characteristics, statistical methods) and key findings (see Appendix D). 

Methodological quality was assessed by the Downs and Black quality assessment 

checklist (1998), a tool designed to assess quality of randomised and non-
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randomised studies of health care interventions, and given its rigour as an appraisal 

tool (Downs & Black, 1998) for systematic reviews (Deeks et al., 2003) and its fit 

for the design of most of the elicited studies. Of the 10 articles selected, seven 

articles were non-randomised cohort studies of health care interventions while one 

article was a randomised controlled trial. The remaining two articles were cross-

sectional, non-interventional studies.   

The appraisal checklist comprises 27 questions that assess the methodological 

quality in four different domains, namely, reporting, external validity, internal 

validity and power. All of the questions in the original scoring system are awarded 

1 point (‘yes’) or 0 point (‘no’/‘unable to determine’) except for Question 5, which 

was rated on a 2-point scale and Question 27, which was rated on a 5-point scale. 

For this review, scoring for this latter question was modified to a 1-point scale in 

keeping with previous systematic reviews (Hooper et al., 2008; Morton et al., 2014; 

Silverman et al., 2012). Fourteen questions were modified slightly to ensure 

applicability to cross-sectional non-interventional studies whilst retaining the 

essence of the question. Modified questions were asterisked with the modifications 

bold (see Appendix E).  Categorisation of quality was based on previous studies 

(Hooper et al., 2008; O'Connor et al., 2015; Silverman et al., 2012) with scores 

rated; excellent (26-28), good (20-25), fair (15-19) and poor (≤14). The Downs and 

Black checklist can be found at Appendix E, Table 4. 

 

 

 

 

  

 

 

  



	 11	

3 Results 

The main results of the 10 elicited studies have been separated into two elements. 

The first elucidates the study characteristics, comprising (a) sample characteristics, 

(b) study methodologies, (c) study measures and (d) assessment of study quality. 

Main findings of the studies with regard to the relationship between illness 

representations and indices of physical activity are reported in the second element.  

The overall findings were synthesised, summarised and presented in the discussion 

section. 

3.1 Study characteristics 

Ten studies, published between 2006 and 2016 were undertaken in six countries: 

Australia (Platt et al., 2013); Canada (Flora et al., 2015; Leung et al., 2007); Israel 

(Reges et al., 2013); Jordan (Mosleh & Almalik, 2014); New Zealand (Broadbent 

et al., 2009); and United Kingdom (Kidd et al., 2015; Lau-Walker, 2006; Lau-

Walker, 2007; Sniehotta et al., 2009). Tables in Appendix F summarised the main 

characteristics of the studies based on the study design. 

3.1.1 Sample characteristics 

Studies had unique samples except for Lau-Walker (2006) and Lau-Walker (2007), 

which used the same sample with the later study presenting longitudinal data and 

conducting separate analyses. As such, only one of the two studies’ sample 

characteristics was considered in the subsequent reported findings. A total of 2,134 

individuals with varying forms of diagnosed cardiovascular disease (Coronary 

Heart Disease, Myocardial Infarction, Angina, Congestive Heart Failure and Acute 

Coronary Syndrome) were included in this current review. Study sample size 

ranged from 49 (Flora et al., 2015) to 661 (Leung et al., 2007) with a mean age 

range of 52.0 (Mosleh & Almalik, 2014) to 67.98 years (Kidd et al., 2015). The 

total percentage of male participants in the studies was 76.5% with a range of 56.9% 

(Mosleh & Almalik, 2014) to 89% (Kidd et al., 2015). One study (Flora et al., 2015) 

was excluded from the aforementioned calculation as the percentages of male and 

female research participants were not documented. 
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3.1.2 Study methodologies 

Only one study employed an experimental study design in the form of a 

Randomised Controlled Trial (RCT) (Broadbent et al., 2009): the remainder utilised 

an observational study design (Flora et al., 2015; Kidd et al., 2015; Lau-Walker, 

2006; Lau-Walker, 2007; Leung et al., 2007; Mosleh & Almalik, 2014; Platt et al., 

2013; Reges et al., 2013; Sniehotta et al., 2009). Of the nine observational studies, 

seven adopted a prospective longitudinal cohort design (Flora et al., 2015; Kidd et 

al., 2015; Lau-Walker, 2006; Lau-Walker, 2007; Leung et al., 2007; Reges et al., 

2013; Sniehotta et al., 2009) and two, a cross-sectional cohort design (Mosleh & 

Almalik, 2014; Platt et al., 2013). The length of follow-up for the seven prospective 

longitudinal cohort studies ranged from two months (Sniehotta et al., 2009) to three 

years (Lau-Walker, 2007).  

All studies recruited participants through convenience sampling. Three studies 

(Broadbent et al., 2009; Kidd et al., 2015; Reges et al., 2013) recruited participants 

from a single site and five studies (Lau-Walker, 2006; Lau-Walker, 2007; Leung et 

al., 2007; Mosleh & Almalik, 2014; Platt et al., 2013) undertook recruitment at 

multiple sites. The remaining two studies (Flora et al., 2015; Sniehotta et al., 2009) 

accessed participants via regional locations, specifically, cardiac rehabilitation 

programmes provided by municipal health regions and regional health boards. In 

terms of randomisation, only the RCT (Broadbent et al., 2009) used the random 

allocation method. None of the studies adopted a blinding or masking technique for 

group assignment. 

3.1.3 Study measures 

As the variables of interest in the current review were illness representations and 

indices of physical activity, only measures used to assess the aforementioned 

variables are reported. The Brief Illness Perception Questionnaire (Brief IPQ: 

Broadbent et al., 2006), Illness Perception Questionnaire (IPQ: Weinman et al., 

1996), Illness Perception Questionnaire-Psychometrically Shortened (IPQ-PS: 

Sniehotta et al., 2009) and Illness Perception Questionnaire-Revised (IPQ-R: Moss-

Morris et al., 2002) were self-report psychometric measures used to assess illness 

representations in all of the studies. All studies used the full original version of the 

IPQ, IPQ-R or Brief IPQ with three exceptions; Sniehotta et al. (2009) utilised the 
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IPQ-PS, a psychometrically shortened version of the IPQ-R that consists of three 

items with the highest factor loading from each subscale. Broadbent et al. (2009) 

used a combination of the Brief IPQ and causal scale of the IPQ-R. Reges et al. 

(2013) used only the Personal and Treatment control components of the IPQ-R. 

Three of eight cohort studies (Leung et al., 2007; Reges et al., 2013; Sniehotta et 

al., 2009) measured illness representations only during baseline, while remaining 

studies assessed illness representations at multiple time points. 

Indices of physical activity as dependent variables were assessed with self-report 

measures, specifically; the Health Behaviours Scale (Weinman et al., 2000), 

International Physical Activity Questionnaire (IPAQ: Craig et al., 2003), Cardiac 

Exercise Self-Efficacy Instrument (CESEI: Hickey et al., 1992), exercise behaviour 

subscale of Health Promoting Lifestyle Profile (HPLP: Walker et al., 1987), 

modified Minnesota Leisure-Time Physical Activity (LTPA: Taylor  et al., 1978), 

Godin Leisure-Time Exercise questionnaire (GLTE: Godin & Shephard, 1985), 

General Adherence Scale (GAS: DiMatteo et al., 1992) and study specific questions 

on self-efficacy and cardiac rehabilitation attendance and participation. One study 

(Sniehotta et al., 2009) used only the Leisure Score Index of the Godin Leisure-

Time exercise questionnaire to measure self-reported physical exercise. 

3.1.4 Assessment of study quality 

Quality appraisal revealed a total mean score across studies of 16.4 (of a 28 point 

maximum), with a range of 13 to 21 points. Six studies were rated as ‘fair’, three as 

‘poor’ and only one study as ‘good’ (see table 1 and Appendix G). 

Table 1 Overall quality score of studies assessed by the Downs and Black 
quality assessment checklist 

Author (year) Overall quality score 

Broadbent et al. (2009) 19 (Fair) 

Flora et al. (2015) 17 (Fair) 

Kidd et al. (2015) 21 (Good) 

Lau-Walker (2006) 17 (Fair) 

Lau-Walker (2007) 18 (Fair) 

Leung et al. (2007) 14 (Poor) 
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Reges et al. (2013) 16 (Fair) 

Sniehotta et al. (2009) 15 (Fair) 

Mosleh & Almalik (2014) 13 (Poor) 

Platt et al. (2013) 14 (Poor) 

 

3.2 Relationship between illness representations and indices of 
physical activity 

All studies explicitly examined the relationship between illness representations and 

indices of physical activity. Indices of physical activity has been categorised into 

the following (a) levels of physical activity/exercise, (b) exercise/cardiac 

rehabilitation adherence and (c) exercise self-efficacy. 

3.2.1 Illness representations and levels of physical activity/exercise  

Six studies (Broadbent et al., 2009; Kidd et al., 2015; Leung et al., 2007; Mosleh 

& Almalik, 2014; Reges et al., 2013; Sniehotta et al., 2009) examined the 

relationship between illness representations and levels of physical activity/exercise 

in individuals diagnosed with CVD.  

All studies except one (Kidd et al., 2015) found a significant association between 

illness representations and levels of physical activity/exercise. Leung et al. (2007) 

revealed that timeline acute/chronic and attribution to-self component of illness 

representations significantly differentiated participants who maintained their 

exercise habits and participants who exercised irregularly or were inactive. 

Participants who were exercise maintainers were less likely to attribute the cause 

of Coronary Artery Disease (CAD) to their own behaviour and perceive their 

condition as chronic. Sniehotta et al. (2009) established that ‘cyclical timeline’ was 

predictive and negatively associated with levels of physical activity, that is 

participants who perceived their heart condition as less cyclical were more likely to 

be physically active. Mosleh and Almalik (2014) also found via the brief IPQ that 

timeline, coherence and personal control were predictors of physical activity. 

Participants who perceived their illness as less chronic, having more personal 

control and understood their condition were more likely to be physically active. 

Additionally, Mosleh and Almalik (2014) reported linear associations between 
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illness representation components (consequences, timeline, personal control, 

concern and coherence) and exercise frequency. Furthermore, Reges et al. (2013) 

found that the personal control component of illness representations was positively 

associated with active lifestyle for Arab participants six months after discharge. 

Such findings suggest personal control, coherence, attribution-to-self and timeline 

elements of illness representations are predictive of levels of physical activity. 

Additionally, perceptions of consequences and concern also appear associated with 

levels of physical activity. These findings echo Broadbent et al. (2009) who found 

participants receiving an intervention explicitly directed at such perceptions, 

reported an increased in strenuous exercise across baseline, three and six-month 

follow up as compared to a control group. All findings were reported to be 

statistically significant by all studies. By contrast, Kidd et al. (2015) found no 

significant association between the personal and treatment control of the illness 

representations and physical activity. 

3.2.2 Illness representations and exercise/cardiac rehabilitation adherence 

Five studies explored potential associations between illness representations and 

exercise/cardiac rehabilitation adherence (Flora et al., 2015; Lau-Walker, 2006; 

Platt et al., 2013; Reges et al., 2013; Sniehotta et al., 2009), with three (Flora et al., 

2015; Lau-Walker, 2006; Reges et al., 2013) demonstrating significant 

relationships.  

Lau-Walker (2006) reported that participants attending cardiac rehabilitation 

programmes as opposed to those who did not, perceived greater negative 

consequences of their condition, and thus had high scores for the ‘Consequences’ 

component of illness perception. Reges et al. (2013) found that participants who 

had higher perceived personal control, were more likely to participate in a cardiac 

prevention and rehabilitation programme. By contrast, Flora et al. (2015) found 

participants who perceived their illness conferring negative consequences, with 

many symptoms were attributable to their condition, were significantly less likely 

to adhere to cardiac rehabilitation exercise. Two papers (Platt et al., 2013; Sniehotta 

et al., 2009) found no significant relationships between illness representations and 

adherence to exercise or cardiac rehabilitation; Sniehotta et al. (2009) reporting no 

domain of the IPQ-PS subscale to be significantly correlated with cardiac 
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rehabilitation attendance, while Platt et al. (2013) found that consequences, 

timeline cyclical and emotional representations predicted exercise adherence, but 

were not maintained in regression models in which a transtheoretical model 

variable, exercise stage of change, remained as a predictor and contributed 

significantly to the overall variance of exercise adherence. 

3.2.3  Illness representations and exercise self-efficacy 

Three studies (Lau-Walker, 2006; Lau-Walker, 2007; Platt et al., 2013) explored 

the relationship between illness representations and exercise self-efficacy. Platt et 

al. (2013) concluded significant associations, with exercise self-efficacy negatively 

associated with timeline acute/chronic, consequences and emotional 

representations: participants who reported negative emotional responses generated 

by their illness and perceived their illness as being chronic and having more 

consequences were less likely to report exercise self-efficacy. Timeline and 

control/cure were found to significantly predict exercise self-efficacy during 

baseline while timeline, identity, the change in identity score predicted exercise 

self-efficacy at nine months follow-up (Lau-Walker, 2006). Components of illness 

representations, specifically, identity, timeline and control/cure also significantly 

predicted exercise self-efficacy for participants three years after hospital discharge 

(Lau-Walker, 2007).  
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4 Discussion 

4.1 Summary of main results 

This is the first review to examine systematically, relationships between illness 

representations and indices of physical activities in populations with CVD. Ten 

quantitative studies were elicited by rigorous search in which illness representations 

were revealed to show significant associations with three different indices of 

physical activity, albeit varied perception domains showed relationships. Overall, 

elements of timeline, control and consequences of the CSM most often predicted 

and correlated with the indices of physical activity. 

Regarding specific indices of physical activities, the link between illness 

representations and levels of physical activity/exercise was evidenced in five of six 

studies. In particular, perceptions of timeline and personal control most frequently 

acted as correlates and predictors. Participants who have little personal control, 

perceived CVD symptoms as unpredictable and their condition as more chronic 

were less likely to engage in physical activity. This may be because the expression 

of less personal control over CVD may reflect lack of agency over the condition, 

reducing motivation to engage in coping strategies. Furthermore, holding a belief 

that the condition is chronic and variable might provoke denial and avoidance for 

the fear of aggravating pre-existing symptoms. This hypothesis is supported by 

findings of a meta-analytic review (Hagger & Orbell, 2003) on the relationship 

between illness representations and health behaviour. They reported that personal 

control was positively associated with coping strategies while timeline dimensions 

were positively correlated to avoidance and denial (Hagger & Orbell, 2003). In 

other words, individuals who have low personal control, perceived their condition 

as chronic and variable were less likely to employ coping strategies and health 

behaviour because they tend to be more avoidant and be in denial. Such findings 

are consistent with the theoretical underpinnings of self-regulation models and 

health behaviour. According to de Ridder and de Wit (2008), self-regulation model 

such as the CSM of illness representations delineates the parallel processing of 

cognitive beliefs and management of emotional response, which influence 

individuals’ dynamic motivational system of setting goals and the subsequent 

behaviours in achieving them. That is to say, the appraisal that individuals have of 
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their illness will affect their motivation to engage in health-related behaviours. 

Hence, based on the present evidence, the hypothesis that illness representations 

are associated to levels of physical activity/exercise is supported.  

However, there are caveats to the interpretation of such findings particularly, the 

relationship between perceptions of personal control and levels of physical 

activity/exercise. The two studies (Mosleh & Almalik, 2014; Reges et al., 2013) 

that evidenced this link were methodologically assessed as ‘poor’ and ‘fair’ quality. 

On the other hand, the study (Kidd et al., 2015) that was appraised as ‘good’ did 

not find a statistically significant association between personal control and levels 

of physical activity/exercise. As such, the conclusion drawn by the current review 

should be interpreted with caution. 

Physical activity, as assessed via exercise self-efficacy (albeit an intention-based 

proxy), also showed significant relationships with dimensions of illness 

representations in all three studies included, with timeline prominently. However, 

findings were inconsistent - Platt et al. (2013) found individuals that were more 

likely to perceive their illness as long-term were less likely to hold beliefs that they 

can perform or maintain exercise, but Lau-Walker’s (2006, 2007) reported 

participants who perceived their illness as more chronic were more likely to have 

higher exercise self-efficacy. Nonetheless, these studies found that timeline 

dimension had a significant relationship with exercise self-efficacy. The association 

between illness representations and exercise self-efficacy is not surprising and can 

be understood in the context of theoretical underpinnings of self-regulation models. 

Illness representations were based on the common sense model (Leventhal & 

Diefenbach, 1991; Leventhal et al., 1980), which has been considered as a bottom-

up theory as compared to social cognitive theory (Bandura, 1986), a top-down 

theory. According to Bandura (1986), exercise self-efficacy is considered as a 

derivative of social cognitive theory. As such, the association between illness 

representations and exercise self-efficacy would be expected as both variables are 

considered as appraisal constructs, which overlaps and are not orthogonal.  

In respect of exercise/cardiac rehabilitation adherence as an index of activity, 

findings appeared more equivocal. Three of five studies found an association 

between components of illness representations and adherence to cardiac 
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rehabilitation programmes and two studies did not. The consequences dimension 

most often evidenced the relationship but with inconsistencies. Lau-Walker (2006) 

found in a comparative analysis (independent sample t-test) that participants who 

attended cardiac rehabilitation programme perceived more negative consequences 

than those who did not. On the contrary, Flora et al. (2015) found significant group 

differences (ANCOVA) where individuals who perceived their illness as having 

more negative consequences were less likely to adhere to cardiac rehabilitation 

exercise. Likewise, the previous review by French et al. (2006) also reported that 

the consequences dimension was correlated to the adherence of cardiac 

rehabilitation programmes. Similar inconsistent findings were evident in the French 

et al. (2006) review of exercise and cardiac rehabilitation where significant 

heterogeneity was found; two studies yielded opposite direction effect size 

estimates for perceptions of consequences and adherence to cardiac rehabilitation, 

which differed to other studies. Such discrepant findings may be an artefact of the 

many factors influencing exercise and cardiac rehabilitation adherence, notably 

pragmatic lack of transport, time constraints and other health priorities could be 

acting as barriers and confounding significance of illness representations. Indeed 

Savage et al. (2013) found cultural barriers to cardiac rehabilitation such as 

fatalistic attitudes and short-termism were precipitated by disadvantaged 

socioeconomic position. Furthermore, a qualitative systemic review by Clark et al. 

(2012) revealed occupational and financial constraints, long distances to services 

and the lack of family support acted as barriers to the adherence of cardiac 

rehabilitation programmes.  

There are caveats to the interpretation of the findings. The 10 studies adopted 

different designs and measures to capture physical activity. Of the six studies that 

measured the levels of physical activity/exercise, only two studies (Mosleh & 

Almalik, 2014; Sniehotta et al., 2009) utilised the same psychometric tool to 

measure levels of physical activity. Furthermore, all studies adopted study specific 

ways of measuring exercise self-efficacy and exercise and cardiac rehabilitation 

adherence. Additionally, despite attempts made to select studies using similar 

measures, (Brief IPQ, IPQ or IPQ-R to measure illness representations), there were 

still some variability as each showed different psychometric properties, and some 

studies modified questionnaires. For example, one study (Reges et al., 2013) 
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utilised only the personal and treatment control components of IPQ-R, which is not 

representative of the entire CSM of illness representations. This difference in 

methodology complicated the comparison process across studies.  

Additionally, despite the majority of findings establishing a relationship between 

illness representations and indices of physical activity, the results of the studies 

were generally inconsistent. There were no clear trends as different components of 

illness representations were associated with different indices of physical activity. 

Furthermore, associations between similar illness representations and indices of 

physical activity yielded different directions. This could be explained by the 

different methodologies employed by the studies (Mosleh & Almalik, 2014) as well 

as use of self-report measures, potential subject to recall biases (Mosleh & Almalik, 

2014). Recall biases leading to the provision of inaccurate responses reduce the 

validity of the research findings (Raphael, 1987). Lastly, the findings reported 

suggested only a correlational relationship between illness representations and 

levels of physical activity as all of the studies except for Broadbent et al. (2009) 

employed an observational study design. That is to say, causal effects cannot be 

concluded based on the results of the study except for the study by Broadbent et al. 

(2009).  

Included studies afford limited generalisability since all studies were conducted in 

developed countries. Participants from the 10 studies were predominantly male 

(with the total percentage of male participants being 76.5%), and older (with a mean 

age range of 52.0 to 67.98 years), and not easily generalised to younger adults and 

females with cardiovascular disease. The sample characteristics were however 

congruent with epidemiological data given male dominance in diagnosis of 

Coronary Heart Disease and experienced Myocardial Infarction compared to 

women (British Heart Foundation, 2016). The results of the studies also cannot be 

generalized to individuals who have dropped out of the studies or did not consent 

to participate in the studies. 

4.2 Ethical considerations and issues 

There were some ethical considerations and issues that surfaced through the 

reviewing of the studies. According to Broadbent et al. (2009), illness 

representations interventions had resulted in improved outcomes for the 
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experimental group such as faster rate of return to work, lower anxiety, increased 

likelihood of attending cardiac rehabilitation classes and higher levels of exercise. 

However, it was not reported in the study that illness representations interventions 

were provided to the control group after the RCT has ended despite efficacy of the 

intervention has been established. Besides that, researchers who have identified 

participants who did not adhere to exercise or cardiac rehabilitation were being 

placed in an ethical dilemma position knowing that the participation and adherence 

to exercise and cardiac rehabilitation is beneficial and yet unable to advocate for 

adherence as they are not clinicians. As mentioned earlier in the review, there are 

many barriers to cardiac rehabilitation and exercise adherence. A possible solution 

to circumvent this ethical issue is to offer the possibility of referring participants 

who did not adhere to exercise or cardiac rehabilitation to staff members of the 

cardiac rehabilitation programme to explore the reasons behind non-attendance.   

4.3 Strengths and limitations 

The systematic and comprehensive search (pursuing grey literature and researchers 

in the field) which underpins this review is a strength. Rigour of quality appraisal, 

with two independent raters is also a strength, albeit that with only 10 studies of fair 

quality and published in English, conclusions should be cautiously drawn. There 

are several limitations in the current review. Firstly, only studies that measured 

illness representations with psychometrically robust tools were selected, which 

inevitably excluded studies that measured illness representations in a qualitative 

approach. Secondly, the results of the current review could have possibly been 

diluted as the current review examined various factors related to physical activity 

instead of only levels of physical activity itself. Diversity and methodological 

heterogeneity of studies made comparison and synthesis across studies difficult, a 

limitation of the review. Furthermore, even though the total quality index mean 

score for the 10 studies met the cut-points for the ‘fair’ quality, methodological 

weaknesses such as the lack of randomisation and blinding were a flaw in all 

studies. Altman and Schulz (2001) reported that blinding decreases performance 

and ascertainment bias. There was a lack of methodological rigour for the studies 

as demonstrated by the quality appraisal of the 10 studies. 
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4.4 Clinical implications and directions for future research 

The present review found that components of illness representations, notably, 

elements of timeline, control and consequences of the CSM are predictive and 

associated with indices of physical activity. This finding is congruent with the 

increasing number of research evidencing the association between illness 

representations and important outcomes, including self-management behaviours in 

a broadening range of chronic illnesses (Petrie et al., 2007). Such results have 

clinical implications and relevance as illness representations have been found to be 

modifiable by cognitive behaviour therapy (Hale et al., 2007), with the potential to 

increase health-related behaviours such as adherence to exercise and cardiac 

rehabilitation programme. The RCT conducted by Broadbent et al. (2009) 

demonstrated that illness representations intervention led to a significant increase 

in levels of physical activity for participants in the experimental group but not the 

control group. Furthermore, illness representations based interventions were found 

to be efficacious in improving clinical and psychological outcomes in patients with 

diabetes (Keogh et al., 2011). Such findings lend further credence to the efficacy 

of illness representations intervention in increasing health behaviours. As such, 

resources should be invested in the development of illness representations 

intervention targeted in increasing physical activity and cardiac rehabilitation 

adherence in CVD patients. For instance, psychoeducation about CVD and its 

symptoms may increase the knowledge of patients, which could increase personal 

control and minimise cognitive distortions about the negative consequences of the 

condition.  

In terms of directions for future research, more studies appear warranted to assess 

the causal relationship between illness representations and indices of physical 

activity to provide evidence for illness representations intervention and inform and 

innovate cardiac rehabilitation programmes. Besides that, there is an increasing 

evidence base examining the joint effect of illness representations and self-efficacy 

beliefs on health behaviours in the research literature. The complementary effect of 

both theories in predicting health-related behaviour has been reported by Leventhal 

and Mora (2005). Hence, future literature reviews could investigate both illness 

representations and self-efficacy beliefs as predictor variables of physical exercise. 
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Are illness representations of individuals living with Chronic Kidney Disease 

predictive of levels of physical activity and associated to depression? 
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Abstract 

Background and aims: Chronic Kidney Disease (CKD) is a debilitating condition 
that confers significant costs. Its adverse impacts can be further exacerbated by 
depression. Whilst such adverse impacts can be mitigated by engagement in 
physical activity, many CKD patients remain physically inactive, with this physical 
inactivity potentially influenced by how CKD is appraised. Hence, the current study 
aims to understand whether illness representations are predictive of physical 
activity and associated to depression.    

Method: Non-dialysing CKD patients completed the Revised Illness Perception 
Questionnaire (IPQ-R), Beck Depression Inventory (BDI-II) and Short-Form 
International Physical Activity Questionnaire (IPAQ-SF) while demographic 
information was obtained via medical records. Correlation and regression analyses 
were conducted to determine the relationship of illness representations with levels 
of physical activity and severity of depression. Moderation and mediation analyses 
were performed to investigate the role of depression in any relationship between 
illness representations and physical activity levels. 

Results: Seventy participants with a mean age of 60 ± 16 years, the majority being 
male (60%) took part in the study. Facets of illness representations, personal control 
was positively associated with levels of physical activity (r=.288, p<.05) while 
timeline cyclical was a significant predictor (Beta=-.423, p=.008). Severity of 
depression was positively associated to timeline cyclical (r=.582, p<.01), 
consequences (r=.463, p<.01), and emotional representations (r=.654, p<.01) while 
negatively associated with personal control (r=-.354, p<.01) and illness coherence 
(r=-.277, p<.05). Severity of depression was neither a moderator (b= .023, 95% CI 
[-.015, .061], t=1.201, p=.23) nor a mediator (b=-.021, BCa CI [-.082, .008], p=.33).  

Conclusions: Facets of illness representations had significant relationships with 
levels of physical activity and severity of depression. Psychological assessment and 
intervention to assess and modify illness representations is recommended to 
increase the uptake of physical activity. Future research concerning the 
development and validation of psychological interventions based on an illness 
representations framework is proposed. 
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1 Introduction 

1.1 Chronic Kidney Disease 

Chronic Kidney Disease (CKD) is a prevalent and irreversible long-term condition 

characterised by progressive kidney function loss over time [1] due to functional 

and/or structural abnormalities [2]. Classification of the condition is staged [3], 

largely based on estimated glomerular filtration rate (eGFR) with Stage 1 defined 

as normal kidney function with some indication of structural abnormalities while 

Stage 5 delineates renal failure, which is also known as End-Stage Renal Disease 

(ESRD) [4]. Due to the lack of specific symptoms in the early stages of CKD, it is 

often undetected and undiagnosed until an advanced stage where costs can be 

significant both for the individual and society [1, 2, 5, 6]. 

1.2 Societal and personal costs 

CKD poses a major public health issue [7] and confers a significant mortality rate 

with approximately 13, 000 deaths per annum in the UK attributable to the 

condition [5]. Since the risk of developing CKD increases with age [2, 6], it has 

become a major concern as the British population ages [8] where 1 in 6 Briton is 

aged 65 and over [9]. Furthermore, individuals with moderate to severe CKD have 

an increased risk of developing other medical conditions such as cardiovascular 

disease [1-3, 6] and are more likely to experience significant adverse outcomes, for 

instance, adverse kidney injury and frailty [2, 10]. In addition to the burden imposed 

on patients and families, CKD also imposes enormous financial costs. Estimates 

suggest National Health Service (NHS) England expenditure on CKD was between 

£1.44 to £1.45 billion in 2009-10 [11], with treatments for those with ESRD alone 

comprising approximately 1-2 per cent of the NHS budget despite these patients 

comprising only 0.05 per cent of the UK population [8].  

1.3 CKD and depression 

Adverse impacts of CKD appear further exacerbated by co-morbid mental health 

problems. Depression has been reported to be prevalent in individuals with CKD 

and ESRD [8, 12] where 20 to 30 per cent of patients meet diagnostic criteria for 

depression [13] compared to the point prevalence of 2 to 4 per cent in the general 
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community and 5 to 10 per cent in primary care settings [14]. Indeed, depression 

has a higher prevalence in CKD compared to other chronic diseases [15]. Diagnosed 

depression in individuals with CKD is significantly associated with sexual 

dysfunction [16-18], marital dissatisfaction [19, 20], cognitive impairment [21], 

poor quality of life [22-24] and mortality [25]. Depression in those with CKD is 

also predictive of nonadherence such as inter-dialytic weight gain [26], poor 

medication compliance [27], poor commitment to dietary and fluid guidelines [28] 

and withdrawal from dialysis [29]. Furthermore, individuals with CKD and 

depression are 4.5 times more likely to be hospitalised than those without mood 

disorders [30].  

1.4 Role and importance of physical activity  

As both CKD and depression have adverse repercussions, and depression is a 

significant co-morbidity magnifying adverse impact, increased attention has been 

drawn to both conditions and the possible interventions that might mitigate their 

impact. Over the last decade, CKD and depression have been prioritised in UK 

Quality and Outcomes Framework for General Practice (QOF) to incentivise their 

identification and management in primary care [11, 31,32]. Studies have found that 

engagement in physical activities, such as exercise, accrues significant 

physiological benefits for individuals with CKD. These benefits include an 

improvement in eGFR, quality of life and physical functioning, a reduction in 

inflammation, and an increase in peak oxygen consumption [33, 34]. Indeed, a 

systematic review of physical activity’s impact on depression suggests significant 

benefit for those with CKD [35]. Similarly, a Cochrane review of forty-five studies 

similarly reported evidence demonstrating beneficial effects of physical activity in 

individuals with CKD and the association between activity and mood [36]. The 

positive findings on exercise and physical activity have prompted creation of 

guidelines recommending individuals with CKD commit to 90-150 minutes of 

moderate exercise weekly [37, 38].  

However, although activity and exercise have scope to mitigate the adverse impact 

of CKD and alleviate depression in CKD patients, there are barriers to engage in 

physical activities, which often limit patient participation [39, 40]. Motivation has 

been identified as one of the major barriers [33, 40]. In view of the clinical utility 
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of physical activity for depressed individuals with CKD, greater attention has been 

given to factors that underpin and direct the motivation to engage in this health 

behaviour. 

1.5 Common Sense Model of Illness Representations 

In the last 20 years, researchers in the field of health psychology have endeavoured 

to understand and explain participation in health behaviours such as engagement 

and adherence to physical activity, and have developed explanatory theories to 

inform health behavioural change interventions [41-43]. Some of the most 

influential psychological approaches have been self-regulation models. These 

models attempt to describe and explain an individual’s cognitive and emotional 

responses to health conditions using socio-cognitive frameworks [44-46], are 

founded on evidence that undertaking health-related behaviours derived from and 

were influenced by appraisal of health and illness [44]. Notable amongst these self-

regulation models is Leventhal and Cleary’s Common Sense Model (CSM) of 

illness representations [47]. The Illness Representations Model3 hypothesises that 

individuals with illnesses construct five common illness beliefs about their health 

conditions, namely, (a) identity, (b) cause, (c) time-line, (d) consequences and (e) 

curability/controllability [48]. Unlike other rudimentary self-regulation models, the 

Illness Representations Model incorporates aspects of the stress-coping theory, 

specifically, a goal striving process under adversity [44] and views the appraisal 

process as dynamic; individuals regulate their illness beliefs and emotion control 

towards it iteratively [48]. As such, it is considered as an advanced self-regulatory 

model, its explanatory power reflected in robust prediction of actual behaviour 

change [49] evidenced by a meta-analytic review [50]. 

1.6 Rationale and study aims 

The growing interest in self-regulation models has generated extensive research 

investigating how illness representations have influenced health behaviours in 

different chronic illnesses, notably chronic fatigue syndrome, rheumatoid arthritis, 

chronic obstructive pulmonary disease (COPD) and multiple sclerosis [48]. 

However, there is a paucity of research exploring the relationship between illness 

                                                
3	The term ‘Illness Representations Model’ is used interchangeably with the Common Sense Model (CSM).	
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representations of individuals with CKD and its association with health behaviour. 

No known studies have examined the roles of illness representations regarding 

engagement of physical activity for those living with CKD, particularly those not 

receiving renal replacement therapy.  

Given the importance of physical activities in mitigating the impact of depression 

in CKD and CKD itself, and that illness representations are modifiable with benefits 

to those receiving rehabilitation [48], the study aimed to:  

1. Determine the correlational relationship of illness representations with 

levels of physical activity and severity of depression in non-dialysing CKD 

patients;  

2. Investigate if components of illness representations are predictive of levels 

of physical activity; 

3. Examine the association of severity of depression with levels of physical 

activity;  

4. Investigate whether severity of depression has a moderating or mediating 

effect between illness representations and levels of physical activity.  

Facets of illness representations were assessed by the Illness Perceptions 

Questionnaire-Revised (IPQ-R), severity of depressive symptoms by the Beck 

Depression Inventory-II (BDI-II) and levels of physical activity by the International 

Physical Activity Questionnaire Short Form (IPAQ-SF). Pearson correlations were 

employed first to investigate the associations between illness representations, levels 

of physical activity and severity of depression. Subsequently, hierarchical multiple 

regression analyses were used to model the relationship between illness 

representations and levels of physical activity and control for participant 

characteristics. Lastly, mediation and moderation analyses were utilised to explore 

whether severity of depression has a moderating or mediating effect. Based on past 

research, it was hypothesised that illness representation components are associated 

and predictive of levels of physical activities, while the severity of depression is 

associated with levels of physical activity and components of illness 

representations. It was also hypothesised that severity of depression has either a 

moderating or mediating effect on the relationship between illness representations 

and levels of physical activity. 
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2 Method 

2.1 Overview and study design  

A within-group cross-sectional survey design was utilised in this study. Participants 

were recruited through convenience sampling method and a face-to-face approach 

in renal outpatient clinic waiting rooms from August 2016 to January 2017. A 

survey pack and a stamped addressed envelope were given to participants to take 

home for completion in their own time. Participants’ medical records were accessed 

after completed surveys were returned to extract relevant clinical details (medical 

co-morbidities, blood and urine test results and medications). For the primary 

analysis, the independent variables comprised the domains of illness 

representations and the severity of depressive symptoms, whilst the dependent 

variable comprised level of physical activity. Regarding the examination of the 

correlational relationship between illness representations and depression, facets of 

illness representations are the independent variables whereas severity of depressive 

symptoms constitutes the dependent variable.  

2.2 Power analysis  

Using G*Power 3.1, the sample size was determined by an a priori power analysis 

based on the main statistical method selected (multiple linear regression). Based on 

the statistical test of multiple linear regression (fixed model, R2 deviation from 

zero), Cohen’s [51] recommended effect size of 0.15 (medium effect size), an 

estimation of 8 independent predictors, 0.05 alpha level, and 0.8 power as the input 

parameters, the suggested sample size was 109 participants.  

2.3 Ethical considerations and procedure 

Ethical approval was obtained from the host NHS Trust Research and Development 

department (see Appendix J), the local Ethics Committee (see Appendix K) and 

Health Research Authority (see Appendix L). All participants recruited into the 

study provided informed consent. 

Eligible participants were approached and recruited at a renal outpatient clinic in 

the East Midlands. During clinic recruitment, a notice was placed prominently on 

the reception desk informing patients that a research survey was taking place. The 
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notice also appealed to patients to inform the clinic clerk if they preferred not to be 

approached. Patients were approached randomly and were briefly introduced to the 

nature of the survey and given the Patient Invitation Letter (see Appendix N) to 

peruse. Thereafter, patients who expressed their willingness to consider 

participation in the survey were provided with the Patient Information Sheet (see 

Appendix O). Sufficient time was given to patients to read through the Patient 

Information Sheet before it was explained verbally. To minimise coercion, patients 

were informed that participation was voluntary and their clinical care would not be 

affected irrespective of their decision to participate. Additionally, it was 

emphasised that participants had the right to withdraw at any point without 

providing a reason. Confidentiality issues were discussed and opportunities were 

given to the patients to ask questions. During this interaction, patients were not 

recruited if they were unable to communicate well enough to provide full informed 

consent, or were deemed unable to complete the study survey. Patients who were 

willing and able to participate were asked to complete and sign the Patient Consent 

Form (see Appendix P). A study survey booklet (see Appendix I) with a written 

participant code were then given to the patient to be taken away to be completed in 

their own time, with a stamped addressed envelope in which to return it to the 

research office. 

Participants who did not return the survey booklets after ten days were contacted 

once via telephone reminder to complete and return the survey booklets. This was 

done only when participants had given permission to be re-contacted in the Consent 

Form. Thereafter, participants who did not return survey booklets were withdrawn 

from the study.  

Consent was obtained during the same clinic visit as initial approach and provision 

of the Patient Information Sheet, rather than allowing the potential participant 24 

hours to consider taking part. This was justified as follow: 

1. The study was non-interventional and non-invasive, consisting of a single 

survey; 

2. Many patients only attended the outpatient clinic once every three, six or 

even 12 months and therefore to wait until the next appointment for consent 

was not feasible. Besides that, it was considered too much of a burden for 
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the participant to make separate visits to the clinic for this simple survey 

study; 

3. Although consent was obtained within a short time of being given the study 

information, participants were able to take the Patient Information Sheet and 

survey booklet away to complete and return later on in their own time. 

Participants were able to withdraw from the study by not returning the 

survey booklet if they have changed their mind about participation. This 

was explained in the Patient Information Sheet and was verbally outlined. 

Individuals with CKD are often adversely affected by their condition, and may 

experience physical sequelae notably fatigue. To minimise the burden on 

participants, the choice and form of measures were carefully selected. Participants 

were referred to their consultant if they disclosed significant psychological distress 

and risk to themselves or others in the study survey booklet.  

2.4 Participants  

Adults with a diagnosis of CKD and not receiving renal replacement therapy were 

approached and recruited for the study. Participants were recruited based on the 

study protocol’s inclusion and exclusion criteria.  

2.4.1 Inclusion criteria  

(1) Individuals with a diagnosis of CKD 

(2) Individuals who are willing and able to give informed consent for study 

participation  

(3) Male or Female aged 18 years or above 

2.4.2 Exclusion criteria  

Individuals who were medically unstable, had experienced acute medical problems 

such as myocardial infarction, in the preceding three months and had a physical 

disability were excluded from the study. The rationale to exclude patients who had 

acute medical problems and were medically unstable was to remove potential 

confounders of serious medical conditions. Additionally, individuals who were not 

confident in their grasp of the English language or were unable to understand, read, 

write and consent for any other reason were excluded from the study as an 
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understanding of the English language was required to complete the study survey 

booklet.  

2.5 Measures  

The current research comprised part of a larger study that utilised seven measures 

(see Appendix I). However, only measures relevant to this research are described. 

Three measures in the survey booklet were used to assess the current research 

interest variables, namely, facets of illness representations (Illness Perceptions 

Questionnaire-Revised), severity of depressive symptoms (Beck Depression 

Inventory-II) and levels of physical activity (International Physical Activity 

Questionnaire Short Form). The survey booklet also included a study-specific 

section used to assess participants’ demographic information (age, gender, 

ethnicity, smoking status, education level, the number of months since the onset of 

CKD, CKD stage, eGFR and presence of comorbidity). 

a) Revised Illness Perception Questionnaire (IPQ-R)  

The IPQ-R comprised an 84-item self-report quantitative questionnaire that 

measures the five components of Leventhal’s illness perception model [52]. The 

IPQ-R is divided into three sections: the first section is the identity subscale; the 

second section consists of seven subscales: consequences, timeline acute/chronic 

and cyclical, personal and treatment control/cure, illness coherence, and emotional 

representations; the causal subscale forms the third section [53]. The items in the 

first section are rated as ‘yes’ or ‘no’, where ’yes’ is given a score of 1 and ‘no’ a 

score of 0. Each item in the second and third section is rated on a five-point Likert-

style scale (strongly disagree, disagree, neither agree or disagree, agree, strongly 

agree) where strongly disagree is given a score of 1 while strongly agree is given a 

score of 5 [53]. The higher the subscale scores, the greater endorsement of the given 

construct [54]. High scores on identity, consequences, timeline acute/chronic and 

cyclical subscales represent negative illness beliefs that an illness confers many 

symptoms, has adverse impacts, is chronic and cyclical in nature respectively. 

Whereas high scores on illness coherence and personal and treatment control 

indicate positive illness beliefs where individuals understand their condition, feel 

that they have personal control over their condition and that the treatment they 

receive controls/cures the illness. Lastly, high scores in emotional representations 
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dimension suggest a negative emotional response to the illness. The test-retest 

reliability of the IPQ-R in individuals with renal disease demonstrated good 

stability with a correlation range of 0.46 to 0.88 over three weeks [52]. 

b) Beck Depression Inventory (BDI-II)  

The BDI-II is a 21-item self-report questionnaire that measures the severity of 

cognitive and somatic depressive symptoms in individuals in the past two weeks 

[55]. Each item is rated on a four-point Likert scale ranging from 0 to 3 and the 

higher the overall score, the greater the severity of depression [56]. The BDI-II total 

score is further categorised into the following depression severity categories: 

‘Minimal Depression’ (0-13), ‘Mild Depression’ (14-19), ‘Moderate Depression’ 

(20-28) and ‘Severe Depression’ (29-63) [57]. The BDI-II has high reliability with 

internal consistency found to be around 0.9 while the test-retest reliability ranged 

from 0.73 to 0.96 [58]. According to Wang & Gorenstein [58], the BDI-II 

demonstrates criterion-based validity; good sensitivity and specificity in detecting 

depression in individuals when compared to a DSM-IV depression diagnosis. The 

BDI-II clinical cut off score of ≥ 11 was established as having the best diagnostic 

accuracy for depressive disorder in non-dialysing CKD patients [59].  

c) International Physical Activity Questionnaire Short Form (IPAQ-SF)  

The IPAQ-SF is a seven-item self-report questionnaire that assesses the levels of 

physical activity in individuals in the past seven-day period [60]. The levels of 

physical activity are differentiated into four different intensity levels: vigorous-

intensity activity; moderate-intensity activity; walking and; sitting [61].  The IPAQ-

SF can be calculated as a continuous score by multiplying the aforementioned 

activities’ metabolic equivalent (MET) with the time spent (minutes) and the 

number of days engaged in those activities [62]. Individuals can also be categorised 

into three levels of physical activity based on their categorical score, specifically, 

‘Inactive’, ‘Minimally Active’ and ‘Health Enhancing Physical Activity (HEPA) 

active’ [62]. According to Brown et al. [63], the IPAQ-SF has acceptable level of 

test-retest reliability and 79 per cent agreement with three other physical activity 

measures – Active Australia Survey, Australian National Health Survey, 

Behavioural Risk Factor Surveillance System. 
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2.6 Data analysis 

Demographic data were collated both from the questionnaires’ demographic section 

and ascertained by the patients’ medical records. All data were entered into 

Microsoft Excel and the outcome measures’ total and sub-scale scores were 

calculated according to the respective measure scoring guidelines. Data were 

numerically coded and statistical analyses were performed using IBM SPSS 

(Version 24). Descriptive statistics were employed for participant characteristics. 

Continuous variables were described using mean and standard deviation while 

dichotomous variables were described using percentages.  

To ensure methodological robustness, non-normal data were transformed first to 

correct for distributional problems and to achieve normality. Subsequently, 

bootstrapping was ran in all analyses when applicable as the independent variables, 

eGFR and Timeline Acute/Chronic, did not achieve normality despite 

transformation. Bootstrapping has been established as a robust method, which is 

employed to resolve issues pertaining to the violation of assumptions. The main 

advantage of bootstrapping is that the bootstrap confidence intervals and 

significance values do not rely on the assumptions of parametric statistics such as 

assumptions of normality and homoscedasticity [64]. Hence, these outputs provide 

an accurate estimate of the value of b for each independent variable of the true 

population [64]. As such, all analyses when applicable were bootstrapped using 

1000 samples and computed based on a bias-corrected and accelerated (BCa) 

confidence interval. 

Pearson correlations were used to investigate the associations between components 

of illness representations, levels of physical activity, severity of depression and 

participant characteristics. In addition, hierarchical multiple regression analyses 

were used to model the relationships between components of illness 

representations, levels of physical activity, and participant characteristics. 

Mediation and moderation analyses were performed using the PROCESS macro for 

SPSS written by Andrew Hayes [65]. The mediation and moderation analyses were 

carried out to investigate the role of depression in the hypothesised relationship 

between dimensions of illness representations and level of physical activities.  
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According to the scoring manual of the IPQ-R, the causal subscale should not be 

interpreted as scale data and the recommended statistical method is factor analysis, 

which was not within the remit of the current study. As such, the causal subscale 

data was not utilised. The ‘Identity’ subscale of the IPQ-R was also excluded from 

data analyses to avoid the biasing of results due to a significantly low response rate. 

Additionally, ‘Treatment Control’ subscale, which measures individual’s beliefs on 

the efficacy of treatment, was not considered as a predictor variable and excluded 

from regression analyses as the sample consisted of non-dialysing participants with 

no active treatment. The subscale was considered lacking salience in predicting 

levels of physical activity, and simple correlation examined between treatment 

control and levels of physical activity yielded no significant association.  

Regarding missing data, cases were excluded from the calculation of overall BDI 

score if there were more than one missing datum, whereas the management of 

missing data for the IPQ-R was based on the measure’s recommended data cleaning 

guidelines. Expectation maximisation was used to manage the missing data for 

IPAQ-SF for correlation and regression analyses. Little’s Missing Completely at 

Random (MCAR) test was run to ensure that missing data for IPAQ-SF were 

completely random [66]. All statistical analyses adopted a pairwise exclusion 

method. 
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3 Results  

3.1 Recruitment  

Recruitment was carried out over a six-month period (from August 2016 to January 

2017). A total of 164 patients were approached with 64 declining to take part in the 

study. Of these, 100 patients consented to participate in the study but 30 of them 

did not return their study survey booklet and were withdrawn from the study. The 

final sample comprised of 70 patients with CKD (43% participation rate). 

3.2 Description of sample  

3.2.1 Demographics and clinical data 

The majority of the 70 non-dialysing participants were male (60%) and identified 

as ‘White British’ (80%). The mean age for the sample was 60 ± 16 years. Slightly 

more than half of the participants reported that they did not smoke before (52.9%) 

while 40% had a history and 7.1% were smoking currently. Forty-five per cent of 

the participants described themselves as having a tertiary education qualification 

and 33.8% as having secondary school qualification, while 20.6% reported 

qualifications that did not match the options provided. The majority of the 

participants stated that they were at stage four CKD (45.7%) and reported the 

presence of comorbidity (75.8%). The mean number of months since the onset of 

CKD for the sample was 110.6 ± 100.6. Participants had a mean eGFR of 34.5 ± 

22.3ml/min/1.73m2. Demographics and clinical data are reported in Table 2. 

Table 2 Sample characteristics 

Study sample (n=70)  

Age  
Mean age (SD) 

Median age (in years) 
Age range (%) 

18-39 years 
40-59 years 

60 years and above  

 
60.1 (15.9) 

60 
 

8 (11.4%) 
26 (37.1%) 

36 (51.4%) 
Gender (%)  
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Male  

Female  

42 (60%) 

28 (40%) 
Ethnicity (n=67) 

White British  
Indian 

White any other background 
White and Black Carribean 

White Asian 
Pakistani 

 
56 
7 

1 
1 

1 
1 

Level of Education (n=68) (%) 
Lower Secondary Qualification   

Upper Secondary Qualification   
University or College below a degree 

University or College degree 
None of these 

 
17 (25%) 

6 (8.8%) 
16 (23.5%) 

15 (22.1%) 
14 (20.6%) 

Smoking Status (%) 
Never smoked  

Current smoker 
Ex-smoker 

 
37 (52.9%) 
5 (7.1%) 
28 (40%) 

Comorbidity Reported (n=66) (%) 
Yes 

No 

 
50 (75.8%) 

16 (24.2%) 
Stage of CKD (%) 

Stage 1 
Stage 2 

Stage 3  
Stage 4 

Stage 5 

 
2 (2.9%) 
16 (22.9%) 

14 (20%) 
32 (45.7%) 

6 (8.6) 
Onset of CKD (n=69) 

Onset of CKD range (in months) 
Mean onset of CKD in months (SD) 

 
0.5 - 360 
110.6 (100.6) 

eGFR (n=68) (ml/min/1.73m2) 
eGFR range 

Mean eGFR (SD) 

 
8 - 90 

34.5 (22.3) 
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3.2.2 Depression severity  

Participants generally fell into the category of ‘Minimal Depression’ with 63.2% of 

the participants meeting the criteria for ‘Minimal Depression’, 17.6% for ‘Mild 

Depression, 11.8% for ‘Moderate Depression’ and 7.4% for ‘Severe Depression’ 

(Table 3). The mean BDI-II score for the sample was 12.0 ± 9.6 with a range of 0-

45. According to Hedayati et al. [59], the best diagnostic accuracy for depressive 

disorder in CKD patients not receiving renal replacement therapy is a BDI-II cut-

off score of ≥ 11. Half (50%) of the participants had a BDI-II cut-off score of ≥ 11. 

Two cases were excluded from the results due to having more than one missing 

datum. 

Table 3 BDI-II results summary 

Study sample (n=68)  

Depression severity category (%) 

Minimal Depression  
Mild Depression 

Moderate Depression 
Severe Depression 

 
43 (63.2%) 
12 (17.6%) 

8 (11.8%) 
5 (7.4%) 

BDI score 
Mean BDI score (SD) 

 
12.0 (9.6) 

BDI cut-off score criteria (%) 
BDI score ≥ 11 

 
34 (50%) 

3.2.3 Levels of physical activity  

A total of 54 participants completed the IPAQ-SF. Approximately a third of the 

participants (35%) were sedentary, meeting the criteria of low/inactive level of 

physical activity. Individuals in this category were considered as insufficiently 

active. Thirty-nine per cent individuals met the criteria of ‘Minimally Active’ and 

were considered as achieving the recommended minimum level of activity for 

adults based on an activity, but insufficient when considering total level of physical 

activity. Only 26% of the sample met the HEPA active category, which describes 

individuals as exceeding the minimum public health physical activity guidelines 

and leading a healthy lifestyle. The sample’s median level of physical activity 
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expended per week is 1386 MET-min, which meets the category ‘Minimally 

Active’. 

3.3 Correlation analyses  

Pearson product-moment correlation analyses (2-tailed) were used to study the 

association between participant characteristics, components of illness 

representations, reported levels of physical activity and severity of depression. 

Correlation findings were based on 1000 bootstrap samples. Findings are presented 

in Table 4. 

Results from the analyses suggested some significant positive and negative 

relationships between participant characteristics, illness representations and levels 

of physical activity. Severity of depression was associated significantly with 

components of illness representations but not with participant characteristics and 

levels of physical activity. The strength of association was determined based on 

Cohen’s guidelines for interpreting effect size (small r=.10 to .29; medium r=.30 to 

.49; large r=.50 to 1.0) [67].  

3.3.1 Participant characteristics 

There was a small negative correlation between age and eGFR levels (r=-.277, 

p<.05), suggesting that older adults have lower eGFR levels, thus a higher CKD 

stage based on the NKF KDOQI classification. This parallels prevalence model 

trends where increasing age leads to lower eGFR levels [68] and higher CKD stage 

prevalence [69]. By contrast eGFR levels had a medium negative relationship with 

the consequences component of illness representations (r=-.425, p<.01). This 

finding implies that individuals with lower levels of eGFR, consequently a more 

severe renal impairment, scored higher on the consequences subscale, perceiving 

more adverse consequences of their illness. Age was negatively correlated with 

levels of physical activity (r=-.291, p<0.05), indicating that older adults were less 

likely to undertake physical activity. A moderate negative correlation between age 

and timeline cyclical (r=-.310, p<.05) was found, reflecting that older participants 

were less likely to perceive the symptoms of their condition as variable. There was 

a medium negative relationship between age and emotional representations (r=-
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.368, p<.01) implying that older adults had fewer negative emotional responses 

such as feeling anxious or angry because of their illness.  

3.3.2 Levels of physical activity and depression severity 

Level of physical activity was negatively correlated with depression severity but 

was not statistically significant (r=-.245, p=.074). This finding indicates that there 

was no significant relationship between depression and the engagement of physical 

activity. However, a post-hoc simple correlation between the original data with no 

imputation of missing data for levels of physical activity found statistical 

significance (r=-.283, p=.049), indicating that individuals who were more 

depressed were less likely to be physically active. 

3.3.3 Levels of physical activity and illness representations 

There was a small positive correlation between personal control and level of 

physical activity (r=.288, p<.05), suggesting that individuals who perceived 

themselves as having more personal control were more likely to engage in higher 

levels of physical activity. Correlations between timeline cyclical and levels of 

physical activity approached statistical significance (r=-.242, p=.078). No other 

components of illness representations were significantly associated with levels of 

physical activity. 

3.3.4 Depression severity and illness representations 

Severity of depression was positively associated with timeline cyclical (r=.582, 

p<.01), consequences (r=.463, p<.01), and emotional representations (r=.654, 

p<.01) while negatively associated to personal control (r=-.354, p<.01) and illness 

coherence (r=-.277, p<.05). Participants who perceived their CKD condition as 

highly variable and unpredictable, having more adverse consequences and had 

negative emotional responses because of their condition were more likely to 

experience higher levels of depression. Whereas, individuals were less likely to be 

depressed if they perceived themselves as having more personal control over their 

illness and personally understood their condition. 
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3.3.5 Relationship between components of illness representations 

Time acute/chronic had a moderate positive correlation with treatment control 

(r=.489, p<.01), which evidenced that individuals who perceived their condition as 

chronic were more likely to feel that their illness was controllable by their 

treatment. Besides that, there was a medium positive relationship between timeline 

cyclical and consequences (r=.403, p<.01). This finding suggests that individuals 

who perceived their CKD as being more cyclical were more likely to hold beliefs 

that their condition has more adverse impact on their life. Similar medium positive 

relationships were observed for personal control with treatment control (r=.475, 

p<.01) and illness coherence (r=.435, p<.01). These statistically significant 

associations indicate that individuals who felt that they have personal control over 

CKD also understood their illness and believed that the treatment received was 

efficient in controlling the condition. Emotional representations had medium 

positive relationships with timeline cyclical (r=.470, p<.01) and consequences 

(r=.430, p<.01) but was negatively correlated with personal control (r=-.366, 

p<.01) and illness coherence (r=-.544, p<.01). These findings indicate that 

individuals who had negative emotional reaction to CKD were more likely to 

perceive CKD and its symptoms as cyclical, negatively impacting on their lives, 

having low personal control over their illness and poor understanding of their 

condition.
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Table 4 Correlations for participant characteristics, levels of physical activity, illness representations and severity of depression 

 
Participant 

Characteristics 
IPQ-R IPAQ-SF BDI-II 

1 2 3 4 5 6 7 8 9 10 11 

1. Age - -.277* -.042 -.310* -.096 -.132 -.134 .013 -.368** -.291* -.168 

2. eGFR  - .095 -.073 -.425** .125 -.134 .087 -.035 .227 -.010 

3. Timeline 

(Acute/Chronic) 
  - .041 -.136 .113 .489** -.268 -.067 .071 -.154 

4. Timeline Cyclical    - .403** -.073 .178 -.245 .470** -.242 .582** 

5. Consequences     - -.197 -.016 -.165 .430** -.109 .463** 

6. Personal Control      - .475** .435** -.366** .288* -.354** 

7. Treatment Control       - .079 -.153 .125 -.071 

8. Illness Coherence        - -.544** -.042 -.277* 

9. Emotional 

Representations 
        - -.003 .654** 

10. IPAQ-SF          - -.245 

11. Overall BDI-II 

Score 
          - 

 Note: *p < 0.05; **p <0.01 (2-tailed).
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3.4 Regression analyses  

Regression analyses were utilised to examine if components of illness 

representations are predictive of levels of physical activity and contributed to its 

variance after controlling for age and eGFR levels. IPAQ-SF overall score 

comprised the dependent variable while all IPQ-R subscales except for ‘Identity’ 

and ‘Treatment Control’ comprised the independent variables. The rationale for the 

exclusion of the aforementioned IPQ-R subscales were explained in the data 

analysis section. 

3.4.1 Sample size  

Based on the power analysis, 109 participants were required to achieve a medium 

effect size for multiple regression analyses. With expectation maximisation, the 

sample size for the dependent variable IPAQ-SF is 70, which is underpowered but 

close to the rule of thumb of 10 cases per predictor for multiple regression analyses 

[70]. As recommended by Pallant [71], the Adjusted R square values are reported 

in this study to account for a small sample size. Additionally, a post-hoc regression 

analysis was conducted with only the predictors that made a statistically significant 

contribution to the main regression analysis. This model was constructed to address 

the small sample size issue by utilising fewer predictors and to verify if the results 

were still significant.  

3.4.2 Preliminary data screening and analyses 

Assumptions for multiple regression analyses were ascertained through preliminary 

data screening and analyses. The assumption of normality was assessed by the 

Kolmogorov-Smirnov test (p>.05) with eGFR, Timeline Acute/Chronic, Timeline 

Cyclical, Emotional Representations, IPAQ-SF and BDI indicating non-normal 

distribution. Histograms and Q-Q plots were referred and confirmed non-normality 

for eGFR, Timeline Acute/Chronic, IPAQ-SF and BDI while Timeline Cyclical and 

Emotional Representations looked reasonably normal. To address the issue of 

normality, transformations were computed for eGFR4, IPAQ-SF5, Timeline 

                                                
4,5	Log transformation was employed.	
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Acute/Chronic6 and BDI7 and all regression analyses were bootstrapped. 

Assumption for homoscedasticity was assessed by Levene’s test with all variables 

meeting the assumption as the Levene’s test was non-significant (p>.05). There was 

no indication of multicollinearity as predictors have correlation coefficients of less 

than 0.7 (refer to Table 4). The Variance Inflation Factor (VIF) and Tolerance 

statistics for the preliminary analyses indicated no cause for concern as the highest 

VIF value is not substantially greater than 1 while the lowest Tolerance value is not 

below 0.2 (Emotional Representations, VIF=2.38, Tolerance=.42). The data 

demonstrated that the assumption of independent errors had been met (Durbin-

Watson value=1.97). Lastly, the inspection of the scatterplot suggested no extreme 

outliers since there were no standardised residuals exceeding 3.29, which was 

confirmed by the casewise diagnostics where only one case was flagged as having 

a standardised residual of -3.27. Refer to Appendix H for the results for 

Kolmogorov-Smirnov test and Levene’s test. 

3.4.3 Primary regression analysis 

The change in Adjusted R Square scores (ΔR2
Adjusted=.142, p=.027) indicated that 

illness representation components accounted for 14.2% of the variance in IPAQ-SF 

scores after the effects of age and eGFR were removed (Table 5). Amongst illness 

representation components, only timeline cyclical (Beta=-.423, p=.008) made a 

statistically significant contribution to the variance reported. Overall, Model 2 is 

significantly better at predicting the outcome with improvement greater than the 

inaccuracy within the model (F(8, 47)= 3.23, p=.005). The variables in Model 2, 

including age and eGFR, contributed to 24.5% of the variance in IPAQ-SF scores 

(R2
Adjusted=.245, p=.027). Other than time cyclical, age is the only other predictor 

that made a significant unique contribution in Model 2 (Beta=-.353, p=0.41).  

Timeline cyclical made the largest unique contribution between the two predictors.

                                                
6

 Reflect and square root transformation was employed. 
7

 Square root transformation was employed. 
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Table 5  Multiple regression analysis for levels of physical activity (IPAQ-SF), with 95% BCa confidence intervals reported in 
parentheses. Confidence intervals and standard errors based on 1000 bootstrap samples 

Note: R2=.136 and R2
Adjusted=.103 for Model 1; ΔR2=.219 and ΔR2

Adjusted=.142 for Model 2 (ps<.05).

 
Model 1 Model 2 

Variable b SE B β p (2-tailed) b SE B β p (2-tailed) 

Age -.016 
(-.035, -.001) 

.009 
 

-.277 .081 -.021  
(-.039, -.004) 

.009 -.353 .041 

eGFR .541 
(-.194, 1.323) 

.360 .171 .138 .450  
(-.399, 1.264) 

.448 .143 .358 

Timeline 
Acute/Chronic 

    -.052  
(-.246, .137) 

.114 -.057 .656 

Timeline Cyclical     -.106 
(-.181, -.029) 

.036 -.423 .008 

Consequences     .016 
(-.044, .078) 

.031 .101 .612 

Personal Control     .067 
(.005, .137) 

.036 .343 .093 

Illness Coherence     -.057 
(-.118, .009) 

.033 -.307 .106 

Emotional 
Representations 

    -.002 
(-.068, .060) 

.035 -.011 .968 
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3.4.4 Post-hoc regression analysis 

A post-hoc hierarchical multiple regression analysis was conducted with the 

significant predictors from the main analysis, age and timeline cyclical, as variables 

to address the small sample size issue and to verify if the main findings are valid 

and significant. Collinearity diagnostics from the analysis demonstrated that there 

is no cause of concern for multicollinearity (VIF=1.055, Tolerance=.948). 

Additionally, the assumption of independent errors was met (Durbin-Watson 

value=2.104). Casewise diagnostics indicated that two outliers had standardised 

residuals in excess of 3.29. However, none of the outliers has a Cook’s distance 

greater than 1 and both outliers have centred leverage values smaller than three 

times the average. Hence, both outliers did not exert undue influences over the 

model. 

Timeline cyclical accounted for 8.1% of the variance in IPAQ-SF scores after 

controlling for age (ΔR2
Adjusted=.081, p=.009) while the Model 2 as a whole explains 

21.1% of the variance (R2
Adjusted=.211, p=.009). Both timeline cyclical (Beta = -

.312, p=.005) and age (Beta=-.451, p=.011) made a statistically significant 

contribution to the variance reported. Overall, Model 2 significantly improved the 

predictability of IPAQ-SF scores compared to not fitting the model (F(2, 61)= 9.44, 

p<.001). Refer to Table 6 for the post-hoc regression analysis results.   

 
Table 6  Post-hoc regression analysis for levels of physical activity (IPAQ-SF), 
with 95% BCa confidence intervals reported in parentheses. Confidence 
intervals and standard errors based on 1000 bootstrap samples 

Note: R2=.144 and R2
Adjusted=.130 for Model 1; ΔR2=.092 and ΔR2

Adjusted=.081 for Model 2 
(ps<.01).

 b SE B β p (2-tailed) 

Model 1  

Age -.023 
(-.039, -.009) 

.008 -.380 .017 

Model 2 

Age -.028 
(-.046, -.012) 

.008 -.451 .011 

Timeline Cyclical -.085 
(-.139, -.031) 

.027 -.312 .005 
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3.5 Moderation and mediation analyses  

Moderation analysis was conducted with levels of physical activity (IPAQ-SF) as 

the dependent variable, timeline cyclical as the independent variable and severity 

of depression (BDI-II) as the moderator variable (Table 7). Findings suggest that 

the relationship between timeline cyclical and levels of physical activity is not 

moderated by severity of depression as the interaction effect is not significant (b= 

.023, 95% CI [-.015, .061], t=1.201, p=.23).   

 
Table 7  Moderation analysis for levels of physical activity (IPAQ-SF) 

Note: R2=.078 (p=0.56). 

Similarly, mediation analysis was conducted with levels of physical activity (IPAQ-

SF) as the dependent variable, timeline cyclical as the independent variable and 

severity of depression (BDI-II) as the mediator variable. Results indicated that 

severity of depression was not a mediator as there is no significant indirect effect 

of timeline cyclical on levels of physical activity through severity of depression 

(b=-.021, BCa CI [-.082, .008], p=.33). Refer to Figure 1 for mediation analysis 

results. 

 
Figure 1  Mediation analysis for levels of physical activity (IPAQ-SF) 

 

 

 

 b SE B t p 

BDI-II -.095 
(-.260, .070) 

.0825 -1.153 .254 

Timeline Cyclical -.029 
(-.093, .036) 

.032 -.888 .378 

BDI-II x 
Timeline Cyclical 

.023 
(-.015, .061) 

.0191 1.201 .23 

Severity of Depression 
b=-.091, p=.31 b=.230, p<.001 

Levels of Physical Activity Timeline Cyclical 
Direct effect, b=-.032, p=.43 
 
Indirect effect, b=-.021, p=.33 
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4 Discussion 

4.1 Overview of study aims 

Illness representations and their impact on health behaviours have been well 

researched and documented in other chronic illnesses. However, to date, no studies 

have investigated the relationship between illness representations and levels of 

physical activity in CKD patients not receiving renal replacement therapy. As such, 

the main aim of the current study was to bridge this knowledge gap by examining 

if components of illness representations associate and predict levels of physical 

activity for non-dialysing CKD patients. Furthermore, the study aimed to confirm 

the relationship of severity of depression with levels of physical activity and illness 

representations. The final study aim was to investigate if severity of depression is a 

moderator or mediator between components of illness representations that were 

significant predictors of levels of physical activity. 

4.2 Summary and interpretation of study findings   

4.2.1 Sample characteristics  

The study sample has a mean and median age of 60 years, similar to studies with a 

non-dialysing CKD sample such as Greenwood et al. [72] M=59 and Kosmadaki et 

al. [73] Mdn=58 but lower than that of Vickery et al. [74] M=68 and Hedayati et 

al. [14] M=64.5. Consistent with the stratification of patients with CKD stage 3 to 

5 from 2004 to 2010, the study sample revealed an increasing percentage of 

individuals with CKD as chronological age increased [75, 68]. In terms of gender 

proportions, there were more males (60%) in the current study, paralleling studies 

conducted by Hedayati et al. [14] (99.3%), Vickery et al. [74] (65.3%) and 

Kosmadaki et al. [73] (57.5%) but differing from Greenwood et al. [72] (47.5%). 

The CKD prevalence model offered by Public Health England [69] notes a higher 

prevalence of women than men with CKD stage 3 to 5, not reflected in the current 

study’s sample characteristics. This might be because the current study sample 

comprised only non-dialysing CKD patients (thus excluding CKD patients 

receiving renal replacement therapy or had kidney transplants). 
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Numbers of non-smokers (52.9%) exceeded current smokers (7.1%) in this sample, 

while forty per cent of the participants were former smokers. This trend is similar 

to the stratification statistics of individuals diagnosed with CKD stage 3 to 5 from 

2004 to 2010 [75]. The mean eGFR level of the sample is 34.5ml/min/1.73m2, 

considerably higher than the eGFR data reported by Hedayati et al. [14], 

Kosmadaki et al. [73] and Vickery et al. [74] (M=31.4ml/min/1.73m2, 

M=26.1ml/min/1.73m2 and M=18ml/min/1.73m2 respectively); Greenwood et al. 

[72] did not report the eGFR levels. Half of the sample in the current study had a 

BDI-II cut-off score of ≥ 11, which is indicative of a depressive presentation. This 

rate is more than twice reported by Hedayati et al. [14] and a systematic review on 

the prevalence of depression in CKD [76]. 

4.2.2 Relationship between variables 

The study yielded findings that support the research hypotheses, which proposed 

that components of illness representations are associated and predictive of levels of 

physical activity.  

Regarding associative relationship, only one component of illness representations, 

personal control, had a statistically significant positive correlation with levels of 

physical activity, suggesting that non-dialysing CKD patients in the sample who 

perceived themselves as having more personal control over their illness were more 

likely to engage in physical activity and undertake higher levels of physical activity. 

This is consistent with the findings of a meta-analytic review by Hagger and Orbell 

[50] who examined the relationship between CSM of illness representations with 

health behaviours and illness outcomes in 23 illnesses and conditions. They found 

that CSM cure/control dimension, classified as equivalent to personal control, was 

positively correlated with both generic and specific problem-focused coping 

strategies such as exercise [50]. Having the perception of personal control over 

illness was related to active coping strategies, which was reflected in our results. 

Participants in the current study with higher personal control were more likely to 

cope with their illness by being physically active. Similarly, French and colleagues’ 

[77] systematic review with meta-analysis reported cardiovascular disease (CVD) 

patients disclosing greater CSM cure/control appraisals were more likely to attend 

cardiac rehabilitation, perhaps also indicating active coping through the 
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engagement of health behaviour. The positive association between personal control 

and levels of physical activity has also been established in CVD research studies 

where individuals with beliefs of high personal control undertook more physical 

activity or exercise [78, 79].  

Timeline cyclical dimension predicted levels of physical activity and remained 

statistically significant for the post-hoc regression analysis. Non-dialysing CKD 

patients who considered their illness and symptoms as unpredictable and cyclical 

undertook lower levels of physical activity. This finding paralleled to Sniehotta et 

al. [80] who similarly concluded that timeline cyclical predicted levels of physical 

activity in CVD patients. It may be that unpredictability of symptoms deters the 

engagement in physical activity. CKD symptoms can be debilitating and hinder the 

performance of physical activity, and it might be easier and less aversive to avoid 

being physical active due to the unpredictability occurrence of symptoms. Such 

explanation is congruent with Hagger and Orbell [50] who found that timeline 

dimension, which consists of both acute/chronic and cyclical components, was 

positively associated with avoidance and denial. It is possible that non-dialysing 

CKD patients who perceived their condition as cyclical and chronic may be in 

denial and adopt an avoidant coping style by not employing health behaviours for 

the fear of aggravating their symptoms [80].  

The aforementioned significant results paralleled with the findings of other self-

regulation models. Personal control dimension in the CSM is closely related to the 

self-efficacy belief of the Social Cognition Theory. A sense of self-efficacy refers 

to a belief of personal action control or agency to do something, while personal 

control of the CSM is defined as an appraisal of having personal control over an 

illness. Self-efficacy studies have found that individuals with high self-efficacy are 

more likely to engage in physical exercise [81], which corresponds to the positive 

relationship between personal control and levels of physical activity found in the 

current study. Besides that, the ‘perceived severity’ dimension of the Health Belief 

Model (HBM) overlaps with timeline cyclical component of the CSM. Variability 

and unpredictability of symptoms can contribute to an illness perception that the 

condition is more severe. This hypothesis is ascertained by the significant positive 

correlations between timeline cyclical and consequences reported. Findings from 

HBM studies indicated a negative relationship between perceived severity and the 
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engagement of health behaviours [82], which is in line with the negative 

relationship found between timeline cyclical and the levels of physical activity.  

It should be noted that personal control, which was significantly associated with 

levels of physical activity, did not significantly predict levels of physical activity 

after controlling for participant characteristics, age and eGFR. This could possibly 

be explained by the confounder bias driven by the participant characteristics’ 

variables, which were controlled for in a multiple regression analysis [83]. On the 

other hand, timeline cyclical was not significantly associated but significantly 

predicted levels of physical activity. This phenomenon could be attributed by either 

the incidental cancellation or suppression effect [84]. That is to say, other variables 

could have cancelled out or suppressed the association relationship between 

timeline cyclical and levels of physical activity as demonstrated in the correlation 

analysis results. Multiple regression partials out such effects, thus yielding the 

unique variance contributed by each predictor variable, which was significant.  

Unexpectedly, the third hypothesis, that severity of depression would be associated 

with levels of physical activity (as evidenced by other studies), was not 

substantiated. However, the association between both variables was approaching 

statistical significance. One possible explanation for the lack of significance was 

that missing data in the IPAQ-SF, substituted by suggested values through 

expectation maximisation technique, could have influenced the statistical 

significance. This appears confirmed by a post-hoc simple correlation analysis 

using the original IPAQ-SF data with no data imputation where results indicated a 

significant negative relationship between severity of depression and levels of 

physical activity. 

Based on the study results, the predictive relationship between timeline cyclical and 

levels of physical activity were neither moderated nor mediated by the severity of 

depression. In other words, the hypothesis that severity of depression has either a 

moderating or mediating effect on the relationship between illness representations 

and levels of physical activity was not substantiated. This demonstrated that 

timeline cyclical is an important predictor and on its own has a direct effect on 

levels of physical activity. This is a crucial finding, which has important clinical 

implications. 
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It is important to note that illness representation components were also associated 

with participant characteristics, severity of depression and intercorrelated. The 

study found that individuals who are older perceived their condition to be less 

unpredictable and having lower negative emotional responses. This could be due to 

older adults being more likely to have a comorbidity, which increases the number 

and frequency of symptoms and may lead to a belief that their illness is less cyclical. 

Post-hoc point-biserial correlation between age and comorbidity (rpb= .305, p=.013) 

confirmed this hypothesis. This hypothesis is in line with the findings reported by 

Almutary and colleagues who found that older adults experience more 

comorbidities and higher CKD symptom burden and frequency [85]. Consequently, 

older adults may have fewer negative emotional responses to their illness as they 

perceive themselves as having a more stable condition because of lower variability 

of symptoms. This explanation appeared validated by findings of a positive 

correlation between timeline cyclical and emotional representations. The positive 

association between timeline acute/chronic and treatment control (suggesting that 

individuals who perceived their illness as more chronic felt that their condition was 

more controllable by their treatment) was counterintuitive but explainable. The 

treatment control subscale consists of questions with two main themes: the 

curability of illness (e.g. ‘My treatment will be effective in curing my illness’) and 

the management of illness (e.g. ‘My treatment can control my illness’). As the 

sample comprised non-dialysing CKD patients with no active treatment, they might 

perceive that the treatment they were receiving was managing rather than curing 

their chronic condition. 

Illness representations in this study were found to be associated with severity of 

depression. This relationship has also been observed in studies with sample both 

not receiving and receiving renal replacement therapy [86] and a sample who 

initiated dialysis within three months [87]. Indeed, a systematic review by Foxwell 

and colleagues [88] found that illness representations were correlated to mood in 

coronary heart disease patients. The associations found in the study between 

components of illness representations were expected as illness representation 

components have been established as a functioning group of interrelated beliefs 

with logical interrelationships [89]. This also means that targeted interventions on 

certain facets of illness representations might influence others. For instance, due to 
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the positive relationship between illness coherence and personal control, 

interventions targeted at improving the knowledge of one’s condition might 

increase a sense of personal control. 

4.3 Limitations  

There are several limitations in the current study to be acknowledged. Results 

emerged from the current study adopted a within group cross-sectional survey 

design, which precluded causal examination and comparisons across groups. Due 

to the design of the study, data of interest variables were collected at a single point 

in time and from self-report measures. Interest variables assessed, such as illness 

representations and severity of depression, are state dependent and susceptible to 

contextual factor influences. For instance, an individual may over-report an illness 

as having more negative consequences and experiencing more severe depression if 

the individual has recently been affected negatively by the symptoms of the illness. 

In addition, self-report measures like those used in the present study namely, BDI-

II and IPAQ-SF, are prone to recall bias, which threatens the validity of the data 

[90]. Furthermore, the survey pack was issued to participants to be taken away and 

completed in their own time, which potentially could have introduced several 

confounding variables that cannot be controlled for such as environment and 

influences by others, reducing standardisation across all participants.  

There are some further considerations regarding the study sample. The sample size 

is below the recommended amount based on power analysis. Despite efforts to 

recruit in excess of 100 participants, the study did not achieve the intended sample 

size within the sampling timeframe and is underpowered (n=70). As a result, 

findings should be interpreted with caution. However, attempts were made to 

address this issue. A post-hoc regression analysis with two predictor variables was 

conducted, which met the 15 cases per predictor variable requirement for social 

sciences research [91]. Another limitation was the exclusion of the identity facet of 

illness representations from analysis due to limited cases and a substantial amount 

of missing data for the identity subscale. As such, the findings may not be as 

comprehensive. With participant characteristics of the sample indicating more 

males than the prevalence model [68], and the sample reporting more depression 

compared to other studies [75, 76], results are not entirely generalisable to the CKD 
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population, and are restricted to non-dialysing CKD patients. Finally, non-dialysing 

CKD patients who declined to take part in the study or have changed their mind 

after consent might be different from those who volunteered for the study, resulting 

in non-response bias [92].  

4.4 Clinical implications 

Despite the limitations outlined, the present study offers a valuable contribution to 

the literature, being the first to examine the relationship between illness 

representations and levels of physical activity in non-dialysing CKD patients. 

Findings of this study suggest that illness representation components are associated 

and predictive of levels of physical activity in accordance with assumptions 

underpinning the CSM model, in which representations of illness influence coping 

and the utilisation of health behaviours [93]. This finding is crucial and has 

important clinical implications as many studies found that CKD patients do not 

undertake enough physical activity [94-97], with potential adverse consequences 

[94, 98]. Furthermore, research has found that exercise is beneficial for CKD 

patients [36] and associated with better outcomes [99], including those not on renal 

replacement therapy [34, 100].  

Given components of illness representations appeared to underpin and direct the 

motivation to engage in physical activity, better understanding and targeting of 

patient appraisals in this population appears warranted. Clinical resources could be 

invested for routine psychological assessment and screening for CKD patients not 

on renal replacement therapy, to assess their illness representations, and 

consideration given to development of psychological interventions specific to 

address unhelpful representations in non-dialysing CKD patients via CBT [48]. For 

instance, psychoeducation and information about CKD could be provided to 

increase patients’ understanding and knowledge of the condition, which could 

potentially empower them and increase personal control. With enhanced 

knowledge, individuals could identify early warning signs of their symptoms, 

which facilitates better management of the condition and prevent the aggravation 

of symptoms. Being more competent in identifying and managing their illness could 

potentially reduce the patients’ perception that their illness is cyclical and 

unpredictable and reduce the severity of depression. Research has established the 
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efficacy of illness representations-based interventions in increasing physical 

activity in myocardial infarction patients [101] and improving clinical and 

psychological outcomes in diabetic patients [102]. Similarly, such focused 

interventions should be timely provided for non-dialysing patients with CKD to 

enhance and sustain uptake of physical activity and mitigate the effects of 

depression.   

4.5 Directions for future research 

The current study has established the relationship of illness representations with 

levels of physical activity and severity of depression. Further research can be 

conducted to address the limitations described above. Notably, recruitment of a 

larger sample may increase the validity of the findings, while employing a 

longitudinal study allows the inferring of temporal association between illness 

representations and levels of physical activity [92]. A mixed method design, 

specifically a sequential explanatory model, utilising collection and analysis of 

qualitative data after employing quantitative methods [103], might lend further 

credence and strengthen the findings and also overcome some of the disadvantages 

of self-report measures.  

Due to the scale of the study, only age and eGFR levels were selected as participant 

characteristics to be controlled for as these variables were found to influence 

physical activity [104, 105]. Further studies could include more participant 

characteristic variables known to influence levels of physical activity, particularly 

gender, to improve the robustness of the results. Most importantly, research 

concerning the development and validation of psychological interventions specific 

to the modification of illness representations in non-dialysing CKD patients is 

encouraged. Following that, randomised controlled trials could be carried out to 

verify the efficacy of such treatments and also establish causal links between illness 

representations and levels of physical activity. 
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1 Introduction  

This section of the thesis comprised of my personal reflections and critical appraisal 

of the entire research process. I have also provided a critique of the research 

methodology and elaborated further on the research limitations and potential future 

research opportunities. Furthermore, challenges and obstacles encountered and the 

steps taken to resolve these issues were discussed. Finally, I offered how the 

research project has impacted on my personal and professional development.  

1.1 Research process 

Throughout my research endeavour, I was provided with formal and informal 

support and guidance. I had recourse to formal assistance and research expertise 

under the tutelage of my research and field supervisors. Besides that, I kept a 

research diary and attended regular research supervision meetings, which allowed 

me to review, revisit and reflect on my research journey. My research was further 

enhanced by my clinical training as I was exposed to many valuable concepts to 

which I have embraced and utilised. For instance, Praxis, the act of constant action 

and reflection (Freire, 1998), is one of the many concepts that I have subscribed to, 

which encourages me to think critically and better my research through constant 

learning, adjusting and refining. Regarding informal support, I had the opportunity 

to have insightful discussions with my fellow peers and professional colleagues 

about my research topic and experiences. I also worked alongside with other 

researchers and consulted them when the need arises.  

1.1.1 Choice of topic 

Selecting the current topic was not an easy decision as I had the opportunity to 

conduct research in another topic that I was also keen in – help-seeking behaviour 

of the Chinese community and their access to psychological therapies in the UK. I 

was interested in this topic because I had prior experience in conducting qualitative 

research on help-seeking behaviour in a predominantly Chinese country. I 

wondered if there would be any differences in the help-seeking behaviour of the 

same ethnic group but being a minority in a different country. Furthermore, I 

realised that there was a paucity of research on the Chinese ethnic group in the UK 
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after doing a literature search for a critical appraisal assignment on differential 

access to psychological therapies for BME clients.  

At the same time, I have always been very interested in the impact of exercising on 

mental health difficulties as I have consistently felt better not just physically but 

also mentally after engaging in strenuous physical activities. I wondered if there are 

also beneficial differences in the type of exercise engaged, specifically, aerobic and 

anaerobic exercises. Furthermore, having taken Health Psychology during my 

undergraduate studies, I was also curious about the psychological underpinnings 

and mechanisms behind the engagement of health behaviours, such as exercising. 

After further contemplation, I decided to embark on something different and to 

expand my breadth of knowledge instead of depth.  

With the help and suggestions from my research supervisor, I began to examine the 

literature to understand some of the theoretical models that are hypothesised to 

influence health behaviour specifically, in individuals with Chronic Kidney 

Disease, which was my field supervisor’s area of research expertise. Reading 

through the literature, I identified the locus of control and the Common-Sense 

Model (CSM) of illness representations as two possible theoretical models to utilise 

in my research. Following several research meetings with my research and field 

supervisors and other researchers, the topic and research question was further 

developed and refined. I was convinced that the CSM of illness representations was 

the most appropriate model as it theorises the psychological processes that underpin 

and direct the motivation of health behaviours for individuals with a chronic illness, 

which was directly relevant to my target sample and thus, worthy of investigation.  

1.1.2 Choice of methodology  

One of the personal development goals I have set for myself during the entire 

research journey was to commit to something new in order to widen my research 

knowledge and expertise. As I have some experience in qualitative research 

methods but no significant quantitative research experience, I was leaning towards 

and was more inclined to utilise a quantitative research design. My initial intention 

prior to the refinement of my research question was to conduct a between-group 

experimental research by having three separate groups and providing aerobic 
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exercise intervention to the first group, anaerobic exercise interventions to the 

second and the final group being the control group. However, due to the limited 

time frame given to complete the research study, it was advised that this research 

design was not feasible.  

Factoring the time constraints in the context of clinical training and the large sample 

size required for quantitative research, it was decided that a within-group cross-

sectional survey design study was the most viable option. Besides that, a 

convenience sampling method was employed as my field supervisor has links to a 

renal outpatient clinic. The research method adopted has limitations such as those 

mentioned in the main empirical report. On top of that, despite being a quicker and 

easier method, convenience sampling also results in variability and bias, which 

limits the generalisability of the findings (Acharya et al., 2013). Furthermore, the 

quantitative method employed in the current study is a nomothetic approach that 

relies on the science of general law (Gelo et al., 2008). While this approach is 

helpful to understand and explain a general phenomenon, but it does not provide an 

in-depth understanding of the psychological thought processes of an individual as 

with an idiographic/qualitative approach. As such, as suggested in the section 

‘directions for future research’, a mixed method design is desirable to capitalise on 

the benefits of both quantitative and qualitative research.   

Pertaining to the management of potential biases due to the violation of 

assumptions, I have employed two primary methods, transformation and 

bootstrapping, to ensure methodological robustness. I decided to adopt the 

traditional approach of transformation first to correct for distributional problems in 

non-normal data. However, two independent variables, eGFR and Timeline 

Acute/Chronic, did not achieve normality despite transformation. As such, the 

decision was made to run bootstrapping, a relatively new approach in the field of 

statistics, in all analyses to resolve issues regarding the violation of assumptions. 

Even though bootstrapping has been evidenced as a robust method to overcome 

issues where assumptions are violated (Field, 2013), many researchers still prefer 

to adopt traditional statistical methods. Similarly, in a methodical manner, my 

instinctual response was to utilise traditional statistics of transformation first before 

adopting new techniques such as bootstrapping to ensure optimal robustness in my 
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data. However, on hindsight, it seems like I could have just utilised the 

bootstrapping method as this approach does not assume normality and addresses 

similar issues that transformation is able to resolve (Field, 2016). 

1.2 Ethical approval and ethical considerations   

The ethical approval process proved to be challenging and time-consuming. As I 

had to conduct recruitment in a different Trust, I was informed that a Letter of 

Access (LoA) was required. It was advised that I had to complete an NHS-to-NHS 

proforma in order to obtain the LoA. However, I was subsequently notified that I 

was not recognised as an official employee because I am an honorary contract 

holder and thus, was ineligible to apply for the NHS-to-NHS proforma. As a result, 

I had to take an alternative route and applied for a Research Passport from the 

University. The whole process to obtain the LoA took around nine months, which 

was a difficult process as I was being redirected to several people who were unable 

to provide the proper guidance to obtain the LoA.  

Besides that, the whole ethical approval process was complicated by newly 

implemented processes. Specifically, research protocols had to be submitted for 

Health Research Authority (HRA) approval other than seeking the usual approvals 

from NHS Research Ethics Committee (REC) and the Research and Development 

(R&D). The entire process felt a little repetitive and confusing as the new process 

was not explained thoroughly. As it was a transitional phase for the new process, 

the R&D research representative was unable to provide comprehensive guidance 

due to an element of uncertainty. Furthermore, the HRA approval process took 

more than two months because of a delay in the processing of studies as there was 

a high volume of submissions.  

Despite the challenges encountered, I felt that the application for ethical approval 

was a learning process. Through this endeavour, I have understood the intricacies 

and requirements needed to gain ethical approval. I have also gained experience in 

utilising the different complex online systems. On hindsight, the entire experience 

made me realised the importance of allowing ample time to navigate through the 

ethics application process, so as to account for unexpected complications and 

barriers.  
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In terms of ethical considerations, study participants were considered as vulnerable 

adults as they were generally older adults with chronic kidney disease and multiple 

co-morbidities, including mental health difficulties such as depression. As 

recruitment was conducted in a clinical setting where participants received clinical 

treatments and consultations, I had to regularly hold in mind the possibility of undue 

coercion in research during recruitment. I found myself emphasising on the 

voluntary nature of the research and ensuring that potential participants understood 

that their care would be unaffected regardless of their decision to participate in the 

research. Being an international trainee, I also realised that my accent might not be 

easy to comprehend, especially for older adults who have hard of hearing. As such, 

I had to pace the rate of speech, check for participants’ understanding and allow 

participants ample time to ask any questions to ensure that participants fully 

understood what the research study entails before consenting. Prior to conducting 

the research, I would have perceived the aforementioned ethical considerations as 

seemingly trivial, but I have learned that they are actually crucial in maintaining the 

ethical standards of the research. There was another ethical concern regarding the 

research procedure and the utilisation of the BDI-II prior to submitting the research 

protocol to REC. As participants were supposed to take the survey booklet back 

home to complete and post it back to the research office, there were some concerns 

that researchers might not be able to respond quickly in the event that participants 

indicated that they have suicidal thoughts or wishes on the BDI-II. However, there 

were substantial precedents by other studies for this research procedure and the 

utilisation of the BDI-II. To exercise caution, all survey booklet returned was 

checked in the first instance for suicidal ideation to ensure that research participants 

do not present with risk issues. 

1.3 Recruitment and data collection 

There was a need to work collaboratively with other researchers, medical doctors 

and renal clinic coordinators to facilitate recruitment. I have learned that in order to 

build good working relationships, it was necessary to attend renal clinic meetings 

to increase the opportunities for communication and rapport building with other 

staff members. Furthermore, clinical renal meetings offered a platform to promote 

the current research study and also allowed staff members to be familiarised with 
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me. Besides that, attending the meetings were helpful as the medical doctors could 

provide advice on which patients to approach based on the inclusion and exclusion 

criteria of the current study.  

I was aware that for quantitative research, the process of recruitment and data 

collection would be time-consuming and challenging as the current research study 

required a relatively large number of sample. The process was also pressurising 

mainly because of two reasons; (1) there was only a small window of opportunity 

for me to speak to the patients about the research study and take their consent before 

they were seen by their medical doctors, (2) patients typically do not like to be 

approached after being seen by their medical doctors. As such, I had to balance 

between being efficient in introducing the study and ensuring that potential 

participants understood what the research entails. Most importantly, as I was under 

time constraints, I had to constantly remind myself that research participants are 

human beings rather than just research subjects. I took the time to interact with 

potential participants whom sometimes shared about the negative impact of their 

medical condition. Clinical training had provided me with the necessary skills to 

manage situations when potential participants got visibly upset while describing 

their experiences. At the same time, I was cognizant of the fact that I was 

conducting a research study and not a therapy session. While I do acknowledge 

their difficulties and demonstrate empathy, I had to remind myself to maintain the 

professionalism of a researcher and not a therapist. Several mandatory procedures 

during recruitment such as photocopying the consent forms immediately after 

consent taking, filing the copied consent form and pasting consent and research 

study stickers in the medical notes helped me to understand the importance of being 

systematic and meticulous.  

The data collection process was created with the participants in mind and were 

advantageous in various ways. Allowing participants to take and complete the study 

survey booklet at home was mainly to minimise the burden of time, reduce socially 

desirable responses due to the lesser need for impression management (Randall & 

Fernandes, 1991) and finally, provide them with more time to consider about their 

participation in the study. However, during the data collection process, it was 

realised that such a method has several disadvantages. Firstly, thirty per cent of the 
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participants who consented to participate in the research study did not send back 

their study survey booklet. The response rate might be higher if the study survey 

booklets were completed after consent as participants may be less motivated to 

complete the survey at home. Besides that, there were significant missing data, 

which could have been avoided if the survey was completed at the clinic as the 

missing fields could be pointed out to the participants. Overall, the process of 

recruiting and data collecting was a learning process, and I feel that such 

experiences will be helpful for future research endeavours.  

2 Personal and professional development  

There were a substantial number of difficulties encountered during this research 

journey. Besides those that were mentioned in the previous sections, I also often 

felt like I was not in control of my research study when compared to my peers. This 

is because my research study was subsumed by a larger study and I was unable to 

have as much autonomy as I would have preferred. However, I was fortunate to 

have the support from my research supervisor and developmental tutors who 

offered a safe space for me to reflect on some of these difficulties. Furthermore, 

maintaining a research diary provided an avenue for me to note down the challenges 

faced, which I have found to be cathartic. It was also helpful for me to reflect on 

the challenges and organise my thoughts. As cliché as it might sound, I feel that 

these challenges encountered during the research journey proved to be a character-

building experience. On top of that, my doctoral research undertaking has expanded 

my breadth of knowledge in many respects; chronic kidney disease, CSM of illness 

representations, quantitative research methods and various SPSS data analysis 

techniques just to name a few. Notably, I have learned to write research study 

protocol, complete ethical approval processes and attend meticulously to the day-

to-day running of the research study. Moreover, through reading various statistic 

books and materials, I have gained a wealth of knowledge in correlation, regression, 

bootstrapping, expectation maximisation, mediation and moderation. 

3 Dissemination  

One of the things I have come to realise during my doctorate training is that research 

is not merely an iterative process. As scientist-practitioner, our responsibility is to 
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ensure that we disseminate our research findings in the scientific community, so as 

to facilitate evidence-based practice amongst other clinicians alike. As such, I have 

authored and co-authored several abstracts from the current research study and 

submitted them to several research conferences. These abstracts have been accepted 

as poster presentations and free communication. I have further intention to put 

forward the empirical research report for publication. 

4 Final reflections  

I believe that the quest for knowledge is a never-ending endeavour. As the inspiring 

founder of the Ford Motor Company, Henry Ford once said: “Anyone who stops 

learning is old, whether at twenty or eighty”. For me, completing my DClinPsy 

research thesis is not simply a means to an end, but an opportunity to continue my 

pursuit in scientific inquiry. Research work is quintessential to the profession of 

clinical psychology. I would definitely like to continue to engage in research work 

after qualifying and further develop myself as a scientist-practitioner so as to serve 

the society in both capacities. 
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PART 4: Appendices 
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Non-Mandatory Appendices 

Appendix A: Database searches 

Database Terms Used in Search Records 
identified 
through 
database 

search 

Records screened 
and selected based 

on inclusion 
criteria 

PsycInfo* 1) ‘Illness Representation’ 
AND ‘Physical Activit*’ 19 4 

2) ‘Illness Representation’ 
AND Exercise   27 7 

3) ‘Illness Representation’ 
AND ‘Physical Fitness’ 1 0 

4) ‘Illness Representation’ 
AND ‘Health Behaviour’ 135 1 

5) ‘Illness Representation’ 
AND ‘Coping Behaviour’ 103 1 

6) ‘Illness Representation’ 
AND ‘Exercise Training’ 1 0 

7) ‘Illness Representation’ 
AND ‘Aerobic Fitness’ 1 0 

8) ‘Illness Perception*’ AND 
‘Physical Activit*’ 47 5 

9) ‘Illness Perception*’ AND 
Exercise  86 14 

10) ‘Illness Perception*’AND 
‘Physical Fitness’ 6 0 

11) ‘Illness Perception*’AND 
‘Exercise Training’ 1 0 

12) ‘Illness Perception*’AND 
‘Aerobic Fitness’ 2 0 

13) ‘Common-Sense 
Model’AND ‘Physical 
Activit* 

8 0 

14) ‘Common-Sense 
Model’AND Exercise 11 1 

15) ‘Common-Sense 
Model’AND ‘Physical 
Fitness’  

22 0 

16) ‘Common-Sense 
Model’AND ‘Exercise 
Training’ 

2 0 

17) ‘Common-Sense 
Model’AND ‘Aerobic 
Fitness’ 

0 0 

18) ‘Illness Perception 
Questionnaire’ AND 
‘Physical Activit* 

30 0 
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19) ‘Illness Perception 
Questionnaire’ AND 
Exercise 

44 0 

20) ‘Illness Perception 
Questionnaire’ AND 
‘Physical Fitness’ 

2 0 

21) ‘Illness Perception 
Questionnaire’ AND 
‘Exercise Training’ 

29 0 

22) ‘Illness Perception 
Questionnaire’ AND 
‘Aerobic Fitness’ 

11 0 

23) ‘Self-Regulatory Model’ 
AND ‘Physical Activit* 1 0 

24) ‘Self-Regulatory Model’ 
AND Exercise 2 0 

25) ‘Self-Regulatory Model’ 
AND ‘Physical Fitness’ 15 0 

26) ‘Self-Regulatory Model’ 
AND ‘Exercise Training’ 8 0 

27) ‘Self-Regulatory Model’ 
AND ‘Aerobic Fitness’ 3 0 

28) ‘Parallel Process Model’ 
AND ‘Physical Activit* 6 0 

29) ‘Parallel Process Model’ 
AND Exercise 5 0 

30) ‘Parallel Process Model’ 
AND ‘Physical Fitness’ 1 0 

31) ‘Parallel Process Model’ 
AND ‘Exercise Training’ 2 0 

32) ‘Parallel Process Model’ 
AND ‘Aerobic Fitness’ 0 0 

Total Records 631 33 
 
PubMed 33) ‘Illness Representation’ 

AND ‘Physical Activit*’ 24 1 

34) ‘Illness Representation’ 
AND Exercise 16 3 

35) ‘Illness Representation’ 
AND ‘Physical Fitness’ 1 0 

36) ‘Illness Representation’ 
AND ‘Exercise Training’ 2 0 

37) ‘Illness Representation’ 
AND ‘Aerobic Fitness’ 1 0 

38) ‘Illness Perception*’ AND 
‘Physical Activit*’ 375 6 

39) ‘Illness Perception*’ AND 
Exercise 341 4 

40) ‘Illness Perception*’AND 
‘Physical Fitness’ 33 0 

41) ‘Illness Perception*’AND 
‘Exercise Training’ 91 0 
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42) ‘Illness Perception*’AND 
‘Aerobic Fitness’ 5 0 

43) ‘Common-Sense 
Model’AND ‘Physical 
Activit* 

16 2 

44) ‘Common-Sense 
Model’AND Exercise 18 3 

45) ‘Common-Sense 
Model’AND ‘Physical 
Fitness’  

3 0 

46) ‘Common-Sense 
Model’AND ‘Exercise 
Training’ 

1 0 

47) ‘Common-Sense 
Model’AND ‘Aerobic 
Fitness’ 

0 0 

48) ‘Illness Perception 
Questionnaire’ AND 
‘Physical Activit* 

275 0 

49) ‘Illness Perception 
Questionnaire’ AND 
Exercise 

230 0 

50) ‘Illness Perception 
Questionnaire’ AND 
‘Physical Fitness’ 

22 0 

51) ‘Illness Perception 
Questionnaire’ AND 
‘Exercise Training’ 

62 0 

52) ‘Illness Perception 
Questionnaire’ AND 
‘Aerobic Fitness’ 

2 0 

53) ‘Self-Regulatory Model’ 
AND ‘Physical Activit* 35 0 

54) ‘Self-Regulatory Model’ 
AND Exercise 32 1 

55) ‘Self-Regulatory Model’ 
AND ‘Physical Fitness’ 2 0 

56) ‘Self-Regulatory Model’ 
AND ‘Exercise Training’ 5 0 

57) ‘Self-Regulatory Model’ 
AND ‘Aerobic Fitness’ 0 0 

Total Records 1592 20 
 
CINAHL 58) ‘Illness Representation’ 

AND ‘Physical Activit*’ 405 2 

59) ‘Illness Representation’ 
AND Exercise   508 4 

60) ‘Illness Representation’ 
AND ‘Physical Fitness’ 270 0 

61) ‘Illness Representation’ 
AND ‘Exercise Training’ 22 0 

62) ‘Illness Representation’ 
AND ‘Aerobic Fitness’ 4 0 
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63) ‘Illness Perception*’ AND 
‘Physical Activit*’ 210 2 

64) ‘Illness Perception*’ AND 
Exercise 330 3 

65) ‘Illness Perception*’AND 
‘Physical Fitness’ 24 0 

66) ‘Illness Perception*’AND 
‘Exercise Training’ 26 0 

67) ‘Illness Perception*’AND 
‘Aerobic Fitness’ 4 0 

68) ‘Common-Sense 
Model’AND ‘Physical 
Activit*  

342 1 

69) ‘Common-Sense 
Model’AND Exercise 403 2 

70) ‘Common-Sense 
Model’AND ‘Physical 
Fitness’  

269 0 

71) ‘Common-Sense 
Model’AND ‘Exercise 
Training’ 

14 0 

72) ‘Common-Sense 
Model’AND ‘Aerobic 
Fitness’ 

6 0 

73) ‘Illness Perception 
Questionnaire’ AND 
‘Physical Activit* 

95 1 

74) ‘Illness Perception 
Questionnaire’ AND 
Exercise 

154 2 

75) ‘Illness Perception 
Questionnaire’ AND 
‘Physical Fitness’ 

13 0 

76) ‘Illness Perception 
Questionnaire’ AND 
‘Exercise Training’ 

18 0 

77) ‘Illness Perception 
Questionnaire’ AND 
‘Aerobic Fitness’ 

3 0 

78) ‘Self-Regulatory Model’ 
AND ‘Physical Activit* 193 0 

79) ‘Self-Regulatory Model’ 
AND Exercise 208 0 

80) ‘Self-Regulatory Model’ 
AND ‘Physical Fitness’ 6 0 

81) ‘Self-Regulatory Model’ 
AND ‘Exercise Training’ 159 0 

82) ‘Self-Regulatory Model’ 
AND ‘Aerobic Fitness’ 0 0 

Total Records 3686 17 
Total records identified through all 
databases 5, 909 
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*Note: 
 

“Parallel Process Model”, “Health Behaviour” and “Coping Behaviour” were 

initially used as search terms in PsycINFO. It was noticed that the search for 

‘Parallel Process Model’ returned with articles related to another model, the 

‘Extended Parallel Processing Model’. Additionally, most of the articles that 

returned for “Health Behaviour” and “Coping Behaviour” were irrelevant and 

unsuitable as they were too broad and had no relevance to “Physical Activity”. 

Hence, the search terms were removed for PubMed and CINAHL to refine the 

search strategy. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

Total records screened on basis of title and 
abstract  70 

Records remained after the removal of 
duplicates 43 
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Appendix B: Manuscripts reviewed and application of exclusion criteria 

Rationale for exclusion Records excluded 

Editorial, abstract, protocol, commentary, report, 
review, meta-analysis 

9 

Studies not published in the past 10 years 10 

Association of illness representation and physical 
activity not explored 

9 

No physical activity measures were used 4 

Non-clinical sample 1 

Number of records 43 

Number of records excluded 33 

Number of records included 10 
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Appendix C: PRISMA flow diagram of included studies 
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Records excluded for not meeting the following inclusion 
criteria (n = 5, 839): 

• English language and peer-reviewed papers 
• Samples with diagnosed CVD 
• Illness representations as a variable 
• Physical activity as a variable 

Manuscripts review and application of inclusion criteria: 
• Editorial, abstract, protocol, commentary, report, review, 

meta-analysis (n = 9) 
• Studies not published in the past 10 years (n = 10) 
• Association of illness representations & physical activity 

not explored (n = 9) 
• Physical activity not measured (n = 4) 
• Non-clinical sample (n = 1) 

No. of records after duplicates removed (n = 43) 
 

Records included for review (n = 10) 

Records included after screening by title and abstract (n = 70) 
 

Records screened on basis of title and abstract 

Literature Search 
Databases: PsycINFO, PubMed and CINAHL 

Grey Literature: Google 
Limits: English language articles only 

 

Records identified through database searching (n = 5, 909) 
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Appendix D: Data extraction pro forma  
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Appendix E: Quality appraisal tool 
 

Modified Checklist for Measuring Quality (Downs & Black, 1998) 

Reporting Subscale 

Question Scoring 

1. Is the hypothesis/aim/objective of the study 
clearly described? Yes - 1 Point No - 0 Point 

2. Are the main outcomes to be measured clearly 
described in the Introduction or Methods 
section? 

Yes - 1 Point No - 0 Point 

3. Are the characteristics of the patients included 
in the study clearly described? Yes - 1 Point No - 0 Point 

4.* Are the interventions/observations of interest 
clearly described? Yes - 1 Point No - 0 Point 

5.* Are the distributions of principal 
confounders amongst participants or in each 
group of subjects to be compared clearly 
described? 

Yes - 2 
Points 

Partially - 1 
Point No - 0 Point 

6. Are the main findings of the study clearly 
described? Yes - 1 Point No - 0 Point 

7. Does the study provide estimates of the 
random variability in the data for the main 
outcomes? 

Yes - 1 Point No - 0 Point 

8.* Have all important adverse events that may 
be a consequence of the intervention or being in 
the study been reported? 

Yes - 1 Point No - 0 Point 

9.* Have the characteristics of patients lost to 
follow-up or did not respond been described? Yes - 1 Point No - 0 Point 

10. Have actual probability values been reported 
(e.g. 0.035 rather than <0.05) for the main 
outcomes except where the probability value is 
less than 0.001? 

Yes - 1 Point No - 0 Point 

External Validity Subscale 

Question Scoring 
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11. Were the subjects asked to participate in the 
study representative of the entire population 
from which they were recruited? 

Yes - 1 
Point No - 0 Point 

Unable to 
determine - 

0 Point 

12. Were those subjects who were prepared to 
participate representative of the entire 
population from which they were recruited? 

Yes - 1 
Point No - 0 Point 

Unable to 
determine - 

0 Point 

13.* Were the staff, places, and facilities where 
the patients were treated, representative of the 
treatment the majority of patients receive? Were 
the environment/conditions of participants 
observed representative of the entire 
population? 

Yes - 1 
Point No - 0 Point 

Unable to 
determine - 

0 Point 

Internal Validity – Bias Subscale 

Question Scoring 

14.* Was an attempt made to blind study 
subjects to the intervention they have received? 
(Score ‘no’, if it’s a non-interventional study) 

Yes - 1 
Point No - 0 Point 

Unable to 
determine - 

0 Point 

15.* Was an attempt made to blind those 
measuring the main outcomes of the 
intervention? (Score ‘no’, if it’s a non-
interventional study) 

Yes - 1 
Point No - 0 Point 

Unable to 
determine - 

0 Point 

16. If any of the results of the study were based 
on “data dredging”, was this made clear? 

Yes - 1 
Point No - 0 Point 

Unable to 
determine - 

0 Point 

17.* In trials and cohort studies, do the analyses 
adjust for different lengths of follow-up of 
patients, or in case-control studies, is the time 
period between the intervention and outcome the 
same for cases and control? (Score ‘yes’, if it’s 
a cross-sectional study) 

Yes - 1 
Point No - 0 Point 

Unable to 
determine - 

0 Point 

18. Were the statistical tests used to assess the 
main outcomes appropriate? 

Yes - 1 
Point No - 0 Point 

Unable to 
determine - 

0 Point 

19.* Was compliance with the 
intervention(s)/observation(s) reliable?  

Yes - 1 
Point No - 0 Point 

Unable to 
determine - 

0 Point 

20. Were the main outcome measures used 
accurate (valid and reliable)? 

Yes - 1 
Point No - 0 Point 

Unable to 
determine - 

0 Point 

Internal Validity - Confounding (Selection Bias) Subscale 

Question Scoring 
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21.* Were the patients in different intervention 
(trials and cohort studies)/observational groups 
or were the cases and controls (case-control 
studies) recruited from the same population? 

Yes - 1 
Point No - 0 Point 

Unable to 
determine - 

0 Point 

22.* Were study subjects in different intervention 
(trials and cohort studies)/observational groups 
or were the cases and controls (case-control 
studies) recruited over the same period of time? 

Yes - 1 
Point No - 0 Point 

Unable to 
determine - 

0 Point 

23.* Were study subjects randomised to 
intervention groups? (Score ‘no’, if it’s a non-
interventional study) 

Yes - 1 
Point No - 0 Point 

Unable to 
determine - 

0 Point 

24.* Was the randomised intervention 
assignment concealed from both patients and 
health care staff until recruitment was complete 
and irrevocable? (Score ‘no’, if it’s a non-
interventional study) 

Yes - 1 
Point No - 0 Point 

Unable to 
determine - 

0 Point 

25. Was there adequate adjustment for 
confounding in the analyses from which the main 
findings were drawn? 

Yes - 1 
Point No - 0 Point 

Unable to 
determine - 

0 Point 

26. Were losses of patients to follow-up/attrition 
from study taken into account? 

Yes - 1 
Point No - 0 Point 

Unable to 
determine - 

0 Point 

Power Subscale 

Question Scoring 

27.* Did the study have sufficient power? (Yes is 
awarded if there is significant difference or 
sample size was calculated)  

Yes - 1 
Point No - 0 Point 

Unable to 
determine - 

0 Point 

 
*Note: 
Items that were modified.  



	 98	

Appendix F: Characteristics summary tables  

I.  Randomised Controlled Trial Study 

Author 
(Country) 

Study 
Type 

Sample 
Characteristics 

Follow-up Type of 
Intervention 

Measurement 
and Tool 

Adjustment Results Results Reported 

Broadbent et 
al. 2009 
(New 
Zealand) 

RCT 103 myocardial 
infarction 
patients, Control 
Group: 51 
participants, 
mean age (SD) 
54.9 (7.8), 90% 
male; 
Intervention 
Group: 52 
participants, 
mean age (SD) 
54.6 (8.3), 87% 
male 

BL, 
Discharge, 
3 and 6-
month 
follow-up 

Illness 
perception 
based 
intervention 

Brief IPQ, 
Causal scale of 
IPQ-R, Health 
Behaviour 
Scale (questions 
on smoking, 
exercise and 
diet), Study 
specific 
questionnaire 
covering 
demographics, 
work status, 
attendance at 
CR classes 

Causal 
perceptions 
outcome: 
Admission 
scores 
 
 
 
 
 
 
 

Significant group-by-time 
interaction for amount of 
strenuous exercise 
performed: [F(2,157) = 
6.74, P<.001]; 
Intervention group – 
admission = 3.40, 3 
months = 4.32, 6 months = 
4.42; Control group – 
admission = 4.08, 3 
months = 4.02, 6 months = 
4.14 
 
Lack of exercise Causal 
Attribution for: .16 (-.16 
to .48) vs. -.39 (-.70 to -
.08), F = 5.99, P = .02 
(Intervention group vs. 
Control group) 
 
 
 

Illness perception 
intervention group 
reported increased 
amount of exercise not 
control group, 
statistically significant 
 
Lack of exercise Causal 
attribution score 
increased for participants 
in the illness perception 
intervention group not 
control group; 
statistically significant 

 
Abbreviations: BL, Baseline; Brief IPQ, Brief Illness Perception Questionnaire; CR, Cardiac Rehabilitation; IPQ-R, Illness Perception Questionnaire-Revised; RCT, Randomised 
Controlled Trial; SD, Standard Deviation; vs., versus  
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II.  Cohort Studies 

Author 
(Country) 

Study 
Type 

Sample 
Characteristics 

Follow-up Type of 
Intervention 

Measurement 
and Tool 

Adjustment Results Results Reported 

Flora et al. 
2015 
(Canada) 

PLCS 
 
 

49 cardiac 
rehabilitation 
patients 
(unspecified heart 
disease), mean 
age 61.82 ± 9.3 

BL, 2 weeks 
and 3-
month 
follow up 
 

Cardiac 
rehabilitation  
 

IPQ-R, SF-36, 
study specific 
self-regulatory 
efficacy 
measure, 
questions on 
outcome 
expectations 
and cardiac 
rehabilitation 
participation 

None F(1,39) = 4.22, P 
=.047, partial eta 
squared = .10, 
observed power = .52 
(Strong illness 
perception group vs. 
weak illness 
perception group)  
 

Identity and consequences 
were related to cardiac 
rehabilitation exercise 
adherence; statistically 
significant 

Kidd et al. 
2015 
(United 
Kingdom) 

PLCS 149 coronary 
heart disease 
patients 
undergoing 
planned 
Coronary Artery 
Bypass Graft 
surgery, mean 
age 67.98 ± 8.23, 
89% male 
 
 
 

BL, 6-8 
weeks and 
3-month 
follow up 

Coronary 
artery bypass 
graft, cardiac 
rehabilitation 

Brief IPQ, 
euroSCORE, 
SF-12, BDI, 
MoCA, IPAQ, 
study specific 
adherence to 
medication self-
report scale 

Demographics, 
clinical 
factors, 
measures of 
socio-
economic 
status, BL 
depression 

Treatment and Personal 
Control was not 
significantly associated 
with physical activity 
at 3-month follow up 
(P>0.05). (Specific 
results not reported)  

Personal Control and 
Treatment Control 
component of the Brief IPQ 
was not significantly 
associated with physical 
activity. 

(Continued) 
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II.  Cohort Studies (Cont’d) 

Author 
(Country) 

Study 
Type 

Sample 
Characteristics 

Follow-up Type of 
Intervention 

Measurement 
and Tool 

Adjustment Results Results Reported 

Lau-
Walker, 
2006 
(United 
Kingdom) 

PLCS 253 patients 
diagnosed with 
myocardial 
infarction or 
angina, mean 
(SD) age 65.3 
(10.8), 78.6% 
male 

BL and 9-
month 
follow up 

Cardiac 
rehabilitation  

IPQ, GSES, 
CDSEI, CESEI, 
study specific 
DOES, EOES 
and questions on 
CR attendance, 
demographic and 
illness 
characteristics 

BL cross-
sectional DA: 
predictor 
variables, 
demographic and 
illness 
characteristic 
Longitudinal 
follow-up DA: 
Predictor 
variables, 
attendance of CR 

BL DA: Predicting ESE - 
Timeline (B = 0.247, CI 
0.125-0.444, P = .001), 
Control/Cure (B = 0.160, CI 
0.005-0.528, P = .046) 
 
Consequence component: 
M=3.14, SD=0.65) and 
M=2.87, SD=0.66; t=2.85, 
P=.005 (Attended CR vs. 
Not attended CR) 
 
Longitudinal follow-up DA: 
Predicting ESE - Identity (B 
= -0.35, P = .0005), 
Timeline (B = -0.16, P = 
.03), Identity change score 
(B = -0.24, P = .0005) 
 
 
 
 
 
 
 

Timeline, Identity and 
Control/Cure predicted 
exercise self-efficacy; 
statistically significant 
 
Patients who attended 
CR programme had a 
higher score for 
‘Consequence’ 
component of illness 
perception than those 
who did not attend; 
statistically significant 

(Continued) 
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II.  Cohort Studies (Cont’d) 

Author 
(Country) 

Study 
Type 

Sample 
Characteristics 

Follow-up Type of 
Intervention 

Measurement 
and Tool 

Adjustment Results Results Reported 

Lau-
Walker, 
2007 
(United 
Kingdom) 

PLCS 253 patients 
diagnosed with 
myocardial 
infarction or 
angina, mean 
age (SD) 65.3 
(10.8), 78.6% 
male 

BL, 9-month 
and 3-year 
follow up 
 

Cardiac 
rehabilitation  
 

IPQ, GSES, 
CDSEI, CESEI, 
study specific 
Diet and Exercise 
outcome 
expectation scale 
and questions on 
CR attendance, 
demographic and 
illness 
characteristics 

Demographic, 
illness 
characteristic 
and attendance 
of CR 

(Predicting ESE 3 years 
after discharge) 
BL: Identity (B = -0.23, 
CI -0.80 to -0.11, P = 
.01) Timeline (B = 0.25, 
CI 0.95-0.49, P = .01), 
Control/Cure (B = 0.22, 
CI 0.05-0.70, P = .03) 
9-month: Identity (B = 
-0.33, CI -1.09 to -0.29, 
P = .00), Timeline (B = 
0.24, CI 0.07-0.48, P = 
.01) 
 

Timeline, Identity and 
Control/Cure predicted 
exercise self-efficacy 3 
years after hospital 
discharge; statistically 
significant 
 

Leung et al. 
2007 
(Canada) 

PLCS 661 patients 
with MI, UA or 
CHF or 
undergone PCI 
or ACB, mean 
(SD) age 61.22 
(11.30), 76.2% 
male 

Baseline, 9-
month and 
18-month 
follow up 

Cardiac 
rehabilitation 

IPQ-R, Exercise 
behaviour 
subscale of HPLP, 
DASI, Exercise 
Benefits and 
Barriers Scale, 
HADS and 
MOSSSS 
 
 
 

None  Acute or Chronic (χ 2 = 
5.67, P <0.05), Cause-
my own behaviour (χ 2 
= 7.47, P <0.001); EM 
vs. IP - OR, 0.505 
(95% CI, 0.343-0.742), 
EM vs. IE - OR, 1.455 
(95% CI, 1.045-2.026) 
 

Perception of illness 
timeline and illness 
attribution to-self 
differentiated between EM, 
IE and IP; statistically 
significant 

(Continued) 
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II.  Cohort Studies (Cont’d) 

Author 
(Country) 

Study 
Type 

Sample 
Characteristics 

Follow-up Type of 
Intervention 

Measurement 
and Tool 

Adjustment Results Results Reported 

Reges et 
al. 2013 
(Israel) 

PLCS 420 patients with 
acute myocardial 
infarction or 
required 
intervention for 
ACS, mean age 
59.6 ± 10.9, 
84.5% male 

Baseline and 
6-month 
follow up  

Cardiac 
prevention 
and 
rehabilitation  

Personal control 
and Treatment 
control of IPQ-R, 
Modified 
Minnesota 
leisure-time 
physical activity 
quantitative 
questionnaire, 
SEP, study 
specific health 
belief model 
questionnaire and 
question on 
CPRP attendance 

Age, gender, 
ethnicity, 
physical 
activity, socio-
demographic 
characteristic, 
medical 
variables 

Association to an active 
lifestyle 6 months after 
discharge: Higher 
perceived PC among 
Arab – average(SD): 
22.89 (3.62) vs. 21.32 
(3.35), P<0.05 
 
Participation in CPRP: 
Higher perceived PC – 
(Jews) average(SD): 
24.21 (3.87) vs. 22.22 
(4.54), P<0.001; (Arabs) 
average(SD): 23.56 
(3.46) vs. 21.80 (3.53), 
P<0.05 
 
PC and exercising 6 
months after discharge – 
OR = 1.09, 95% CI: 
1.02-1.17, P = 0.016; PC 
and participation in 
CPRP – OR = 1.08, 95% 
CI: 1.01-1.15, P = 0.017 
 

PC is associated to an 
active lifestyle for Arab 
participants. PC is also 
associated to exercising 6 
months after discharge 
and participation in 
CPRP; statistically 
significant 

 (Continued) 
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II.  Cohort Studies (Cont’d) 

Author 
(Country) 

Study 
Type 

Sample 
Characteristics 

Follow-up Type of 
Intervention 

Measurement and 
Tool 

Adjustment Results Results Reported 

Sniehotta, 
2009 
(United 
Kingdom) 

PLCS 103 patients with 
coronary heart 
disease, mean 
age (SD) 63.0 
(10.3), 72.8% 
male 

Baseline and 
2-month 
follow up 
 

Cardiac 
rehabilitation  
 

IPQ-PS, LSI of the 
Godin Leisure-Time 
Exercise 
Questionnaire, study 
specific direct 
predictors of behaviour 
measures, Theory of 
Planned Behaviour 
Questionnaire, Action 
Planning measure and 
questions on 
attendance at phase IV 
CR programme 
 
 
 
 

Past 
behaviour 

Cyclical timeline 
with physical 
activity: r = -0.26, 
P<0.05 
 
Timeline cyclical 
predicting physical 
activity controlling 
for past behaviour 
(R2 change = 0.05, 
P = .02; B = 0.31, P 
= .02) 

Cyclical timeline was 
negatively associated to 
physical activity; 
statistically significant 
 
Timeline cyclical 
predicted physical 
activity; statistically 
significant 
IPQ-PS was not 
significantly correlated 
with phase IV CR 
attendance 

 
Abbreviations: ACB, Acute Coronary Bypass; ACS, Acute Coronary Syndrome; BDI, Beck Depression Inventory; BL, Baseline; Brief IPQ, Brief Illness Perception Questionnaire; 
CDSEI, Cardiac Diet Self-Efficacy Instrument; CESEI, Cardiac Exercise Self-Efficacy Instrument; CHF, Congestive Heart Failure; CI, Confidence Interval; CPRP, Cardiac 
Prevention and Rehabilitation Programme; CR, Cardiac Rehabilitation; DA, Data Analysis; DASI, Duke Activity Status Index; DOES, Diet Outcome Expectation Scale; EM, 
Exercise Maintainers; EOES, Exercise Outcome Expectation Scale; ESE, Exercise Self-Efficacy; euroSCORE, European System for Cardiac Operative Risk Evaluation; GSES, 
Generalized Self-Efficacy Scale; HADS, Hospital Anxiety and Depression Scale; HPLP, Health Promoting Lifestyle Profile; IE, Irregular Exercisers; IP, Inactive Participants; IPAQ, 
International Physical Activity Questionnaire; IPQ, Illness Perception Questionnaire; IPQ-PS, Illness Perception Questionnaire-Psychometrically Shortened; IPQ-R, Illness 
Perception Questionnaire-Revised; LSI, Leisure Score Index; MI, Myocardial Infarction; MOSSSS, Medical Outcomes Study Social Support Survey; MoCA, Montreal Cognitive 
Assessment; PC, Personal Control; PCI, Percutaneous Coronary Intervention; PLCS, Prospective Longitudinal Cohort Study; SEP, Subjective Socioeconomic Position; SD, Standard 
Deviation; SF-12, Short Form health survey – 12 item; SF-36, Short Form 36 Health Survey; UA, Unstable Angina; vs., versus 
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III.  Cross-Sectional Studies 

Author 
(Country) 

Study 
Type 

Sample 
Characteristics 

Follow-up Type of 
Intervention 

Measurement and 
Tool 

Adjustment Results Results Reported 

Mosleh & 
Almalik 
2014 
(Jordan) 

CSCS 
 
 
 

254 patients with 
MI, angina, post 
PCI or post OHS, 
mean age (SD) 
52.0 (15.6), 
56.9% male 

None 
 

None 
 

Brief IPQ, GLTE 
questionnaire, 
MMAS, study 
specific 
questionnaire on 
demographics, 
adherence to 
exercise, diet, 
smoking cessation 
and secondary 
preventive 
medication 
 
 
 
 
 
 
 
 
 
 
 
 

None Illness perception and 
adherence to exercise 
(P<0.05): 
Consequences rs = -
0.16, Timeline rs = -
0.19, PC rs = -0.15, 
Concern rs = 0.19, 
Coherence rs = 0.23 
 
Predictors of PA: 
Timeline B = -1.855, 
P<0.001; PC B = 
2.665, P<0.001; 
Coherence B = -
1.053, P = 0.019 
 
 
 
 
 
 

Timeline, PC, Concern and 
Coherence were correlated 
to exercise adherence; 
statistically significant 
 
Timeline, PC and 
Coherence were predictors 
of PA; statistically 
significant 
 
 

(Continued) 
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III.  Cross-Sectional Studies (Cont’d) 

Author 
(Country) 

Study 
Type 

Sample 
Characteristics 

Follow-up Type of 
Intervention 

Measurement 
and Tool 

Adjustment Results Results Reported 

Platt et al. 
2013 
(Australia) 
 

CSCS 
 

142 CHD 
patients, 69.7% 
male  
Male: mean age 
(SD) 64.4 (14.1)  
Female: mean age 
(SD) 66.4 (14.1) 

None None IPQ-R, GAS, 
PANAS, study 
specific self-
efficacy measure 
and stage of 
change 
questionnaire 
 
 
 
 
 

Transtheoretical 
Model, Trait 
affect 

Exercise SE: TA r = -
0.32, P<0.001, 
Consequences r = -
0.30, P<0.001, ER r 
= -0.26, P<0.01 
 
Exercise SoC: 
Consequences r = -
0.20, P<0.05, ER r = 
-0.24, P<0.01 
 
Exercise Adherence: 
Consequences r = -
0.30, P<0.001, ER r 
= -0.30, P<0.001 
 

TA, ER and 
Consequences were 
correlated to exercise SE; 
Consequences and ER to 
SoC; and Consequences 
and ER to adherence; 
statistically significant 
 
TC, ER and 
Consequences were 
predictive of exercise 
adherence but was not 
statistically significant 
when Transtheoretical 
Model variables were 
included in analysis 
 
 
 
 

 
Abbreviations: Brief IPQ, Brief Illness Perception Questionnaire; CHD, Coronary Heart Disease; CSCS, Cross-Sectional Cohort Study; ER, Emotional Representations; GAS, 
General Adherence Scale; GLTE, Godin Leisure-Time Exercise; IPQ-R, Illness Perception Questionnaire-Revised; MI, Myocardial Infarction; MMAS, Morisky Medication 
Adherence Scale; OHS, Open-Heart Surgery; PA, Physical Activity; PANAS, Positive and Negative Affect Scale; PC, Personal Control; PCI, Percutaneous Coronary Intervention; 
SE, Self-Efficacy; SoC, Stage of Change; TA, Timeline Acute; TC, Timeline Cyclical 
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Appendix G: Quality appraisal of selected studies 
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Reporting 

1. Is the hypothesis/aim/objective of 
the study clearly described? 

 
ü 

 
ü 

 
ü 

 
ü 

 
ü 

 
ü 

 
ü 

 
ü 

 
û 

 
ü 

 2. Are the main outcomes to be 
measured clearly described in 
the Introduction or Methods 
section? 

ü ü ü ü ü ü ü ü ü ü 

 3. Are the characteristics of the 
patients included in the study 
clearly described? 

ü û ü ü û û ü û ü û 

 4. Are the interventions/observations 
of interest clearly described? ü ü ü ü ü ü ü ü ü ü 

 5. Are the distributions of 
principal confounders amongst 
participants or in each group of 
subjects to be compared clearly 
described? 

û ü ü ü ü ü ü ü û û 

 6. Are the main findings of the 
study clearly described? ü ü ü û ü û ü ü ü ü 
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 7. Does the study provide 
estimates of the random 
variability in the data for the 
main outcomes? 

ü ü ü ü ü ü ü ü ü ü 

 8. Have all important adverse 
events that may be a 
consequence of the intervention 
or being in the study been 
reported? 

û û ü û û û û û û û 

 9. Have the characteristics of 
patients lost to follow-up or did 
not respond been described? 

ü û ü ü ü û û û û ü 

 10. Have actual probability values 
been reported (e.g., 0.035 
rather than <0.05) for the main 
outcomes except where the 
probability value is less than 
0.001? 

û ü ü ü ü û û ü û û 

External 
Validity 

11. Were the participants asked to 
participate in the study 
representative of the entire 
population from which they 
were recruited? 

û ? ? ? ? ? ? ? ? ? 

 12. Were subjects who were 
prepared to participate 
representative of the entire 
population from which they 
were recruited? 

û ü û ? ? û û ? ? ? 
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 13. Were the staff, places, and 
facilities where the patients 
were treated, representative of 
the treatment the majority of 
patients receive? Were the 
environment/conditions of 
participants observed 
representative of the entire 
population? 

ü ü ü ? ? ü û ü û û 

Internal 
Validity - 
Bias 

14. Was an attempt made to blind 
study subjects to the 
intervention they have 
received? (Score ‘no’, if it’s a 
non-interventional study) 

û û û û û û û û û û 

 15. Was an attempt made to blind 
those measuring the main 
outcomes of the intervention? 
(Score ‘no’, if it’s a non-
interventional study) 

û û û û û û û û û û 

 16. If any of the results of the study 
were based on “data dredging”, 
was this made clear? 

ü ü ü ü ü ü ü û ü ü 

 17. In trials and cohort studies, do 
the analyses adjust for different 
lengths of follow-up of 
patients, or in case-control 
studies, is the time period 
between the intervention and 

ü ü ü ü ü ü ü ü ü ü 
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outcome the same for cases and 
control? (Score ‘yes’, if it’s a 
cross-sectional study) 

 18. Were the statistical tests used 
to assess the main outcomes 
appropriate? 

ü ü ü ü ü ü ü ü ü ü 

 19. Was compliance with the 
intervention(s)/observation(s) 
reliable? 

ü ü ü ü ü ü ü ü ü ü 

 20. Were the main outcome 
measures used accurate (valid 
and reliable)? 

ü ü ü ü ü ü ü ü ü ü 

Internal 
Validity – 
Confounding 
(Selection 
Bias) 

21. Were the patients in different 
intervention (trials and cohort 
studies)/observational groups 
or were the cases and controls 
(case-control studies) recruited 
from the same population? 

ü ü ü ü ü ü ü ü ü ü 

 22. Were study subjects in 
different intervention (trials 
and cohort 
studies)/observational groups 
or were the cases and controls 
(case-control studies) recruited 
over the same period of time? 

ü ü ? ? ? ü ü ü ü ? 

 23. Were study subjects 
randomised to intervention ü û û û û û û û û û 
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Note: ü = Yes; # = Partially; û = No; ? = unable to determine

groups? (Score ‘no’, if it’s a 
non-interventional study) 

 24. Was the randomised 
intervention assignment 
concealed from both patients 
and health care staff until 
recruitment was complete and 
irrevocable? (Score ‘no’, if it’s 
a non-interventional study) 

û û û û û û û û û û 

 25. Was there adequate adjustment 
for confounding in the analyses 
from which the main findings 
were drawn? 

û û ü ü ü û ü û û û 

 26. Were losses of patients to 
follow-up/attrition from study 
taken into account? 

ü ? ü ü ü û û û û ü 

Power 27. Did the study have sufficient 
power? (Yes is awarded if there is 
significant difference or sample 
size was calculated) 

ü ü ü ü ü ü ü ü ü ü 

 Total Quality Score 19 16 21 17 18 14 16 15 13 14 
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Appendix H: Kolmogorov-Smirnov test and Levene’s test 
 

 
Kolmogorov-Smirnov Testa 

Statistic df Sig. 
Age .096 70 .182 
Log eGFR .136 68 .003 
Timeline Acute/Chronic .119 60 .035 
Timeline Cyclical .168 64 .000 
Consequences .092 65 .200* 
Personal Control .098 64 .200* 
Treatment Control .103 64 .092 
Illness Coherence .108 64 .060 
Emotional Representations .125 64 .015 
Log No Missing Value IPAQ .158 70 .000 
Overall BDI .066 68 .200* 
*. This is a lower bound of the true significance. 
a. Lilliefors Significance Correction 
 

 

Levene’s Test 
Levene 
Statistic df1 df2 Sig. 

Age Based on Mean 1.416 1 68 .238 
Based on Median 1.156 1 68 .286 
Based on Median 
and with adjusted 
df 

1.156 1 63.990 .286 

Based on 
trimmed mean 

1.456 1 68 .232 

Log eGFR Based on Mean .121 1 66 .729 
Based on Median .306 1 66 .582 
Based on Median 
and with adjusted 
df 

.306 1 61.154 .582 

Based on 
trimmed mean 

.129 1 66 .721 

Timeline 
Acute/Chronic 

Based on Mean .009 1 58 .924 
Based on Median .000 1 58 .997 
Based on Median 
and with adjusted 
df 

.000 1 57.905 .997 

Based on 
trimmed mean 

.006 1 58 .941 
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Timeline Cyclical Based on Mean .010 1 62 .923 
Based on Median .072 1 62 .789 
Based on Median 
and with adjusted 
df 

.072 1 61.929 .789 

Based on 
trimmed mean 

.005 1 62 .944 

Consequences Based on Mean .489 1 63 .487 
Based on Median .530 1 63 .469 
Based on Median 
and with adjusted 
df 

.530 1 62.986 .469 

Based on 
trimmed mean 

.514 1 63 .476 

Personal Control Based on Mean 1.050 1 62 .310 
Based on Median .863 1 62 .356 
Based on Median 
and with adjusted 
df 

.863 1 60.524 .357 

Based on 
trimmed mean 

1.015 1 62 .318 

Treatment 
Control 

Based on Mean 2.459 1 62 .122 
Based on Median 1.454 1 62 .233 
Based on Median 
and with adjusted 
df 

1.454 1 60.240 .233 

Based on 
trimmed mean 

2.430 1 62 .124 

Illness 
Coherence 

Based on Mean .092 1 62 .762 
Based on Median .149 1 62 .701 
Based on Median 
and with adjusted 
df 

.149 1 60.682 .701 

Based on 
trimmed mean 

.103 1 62 .749 

Emotional 
Representations 

Based on Mean .199 1 62 .657 
Based on Median .273 1 62 .603 
Based on Median 
and with adjusted 
df 

.273 1 61.009 .603 

Based on 
trimmed mean 

.163 1 62 .687 
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Log No Missing 
Value IPAQ 

Based on Mean .605 1 68 .439 
Based on Median .578 1 68 .450 
Based on Median 
and with adjusted 
df 

.578 1 67.515 .450 

Based on 
trimmed mean 

.548 1 68 .462 

Overall BDI Based on Mean .275 1 66 .602 
Based on Median .310 1 66 .580 
Based on Median 
and with adjusted 
df 

.310 1 63.744 .580 

Based on 
trimmed mean 

.265 1 66 .609 
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Appendix I: Study survey booklet 
 
The current research is part of a larger study that incorporated seven measures. The 

study survey booklet consisted of the following questionnaires: 

1. Revised Illness Perception Questionnaire (IPQ-R)* 

2. Beck Depression Inventory (BDI-II)* 

3. International Physical Activity Questionnaire Short Form (IPAQ-SF)* 

4. Duke Activity Status Index (DASI) 

5. Kidney Symptom Questionnaire (KSQ) 

6. LKET Fatigue Scale 

7. EuroQOL 5 Dimensions (EQ5D) 

 

The questionnaires that were not utilised in the current study are not included in 

Appendix I.  

 

N.B. For copyright reasons the Beck Depression Inventory (BDI-II) is not 

included. 

  

                                                
* Questionnaires utilised in the current study. 
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Revised Illness Perception Questionnaire (IPQ-R) 
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International Physical Activity Questionnaire Short Form (IPAQ-SF) 
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Mandatory Appendices 

 
Appendix J: Research and Development approval email 
 

 



	 121	



	 122	

Appendix K: Research Ethics Committee approval letter 
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Appendix L: Health Research Authority approval letter 
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Appendix M: Research passport 
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Appendix N: Patient invitation letter  

	
  

ADAPT	CKD	Patient	Invitation	Letter	version	1	1st	February	2016	 	

 
 
 
 
 
 
 
 
Date:	
	

	
Dear	Patient	
	
Physical Activity, Depression And Illness PercepTions in Chronic Kidney 
Disease (ADAPT CKD)  
	
I	would	 like	you	 to	 consider	 taking	part	 in	 this	 research	project,	which	 is	 investigating	 the	
relationship	between	physical	activity,	depression	and	perception	of	having	Chronic	Kidney	
Disease.	 Please	 read	 the	 accompanying	 Patient	 Information	 Sheet	 (version	 1	 dated	 1st	
February	2016)	which	gives	you	details	about	the	study.	
	
If	you	decide	you	would	like	to	take	part,	please	tell	the	researcher	who	gave	you	this	letter.	
If	you	have	taken	this	letter	and	Information	Sheet	away	with	you,	please	complete	the	reply	
slip	below	and	return	it	to	us	so	we	can	contact	you	about	the	study.	
	
If	 you	have	 any	queries	 about	 this	 research	 study,	 please	 call	Dr	Alice	 Smith	or	Miss	Amy	
Clarke	on	0116	258	4346,	quoting	ADAPT-CKD.	
	
Thank	you	for	your	co-operation.	
	
Yours	faithfully,	
	
	
Alice	Smith	
Chief	Investigator	
Hon	Reader	in	Exercise	As	Medicine	
	
----------------------------------------------------------------------------------------------------- 

   
PLEASE RETURN TO : 
Dr Alice Smith, Leicester Kidney Exercise Team, Academic Unit, Leicester General Hospital, Leicester LE5 4PW 
 

v Yes, I would be willing to take part in the study  
    

       Name: ………………………………………………………………..……………………… 
       Address: ………………………………………………………………………………….… 
       ………………………………………………………………………………………………… 
       Tel:……………………………………………………. 
 
OR TELEPHONE US ON 0116 258 4346	

 

 

Leicester Kidney Exercise Team 
University	of	Leicester	Academic	Unit	

Leicester	General	Hospital	
Gwendolen	Road	
Leicester	LE5	4PW	
Tel	0116	258	4346	

Email	Kidney.exercise@uhl-tr.nhs.uk	
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Appendix O: Participant information sheet  
 

 
 
 
 
 
 
 

Physical Activity, Depression And Illness PercepTions in Chronic 
Kidney Disease (ADAPT CKD) 

Patient Information Sheet 

Version 1 dated 1st February 2016 
You are being invited to take part in a research study.  Before you decide, it is 

important for you to understand why the research is being done and what it will 

involve.  Please take time to read the following information carefully and discuss it 

with others if you wish.  Ask us if there is anything that is not clear or if you would 

like more information.  Take time to decide whether or not you wish to take part. 

 

What is the purpose of the study? 

The purpose of this study is to investigate the relationship between physical 

activity, depression and perception of having Chronic Kidney Disease. 

 

Why have I been chosen? 

You have been chosen because you have kidney disease or a kidney transplant. 

Altogether we will ask up to 44 patients to take part in the study. 

 

Do I have to take part? 

It is up to you to decide whether or not to take part.  If you do decide to take part 

you will be given this information sheet to keep and asked to sign a consent form. 

A study participant code will then be allocated to you. If you decide to take part 

 
University of Leicester Academic 

Unit 
Tel 0116 258 4346 

Email Kidney.exercise@uhl-
tr.nhs.uk 

	 LEICESTER GENERAL HOSPITAL 
Gwendolen Road 

Leicester 

LE5 4PW 

 

Leicester Kidney Exercise Team 
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you are still free to withdraw at any time and without giving a reason. A decision 

to withdraw, or a decision not to take part, will not affect the standard of care you 

receive. 

 

What will happen to me if I take part? 

We will invite you to complete a survey consisting of 8 sections, each of which is 

a separate simple questionnaire. A Survey Pack with your allocated study 

participant code written on it will be given to you to take home for completion in 

your own time. A stamped addressed envelope will be provided for the return of 

the completed survey. 

 

The survey consists of the following sections : 

Section 1: About You 
Some questions about you 

Section 2: Illness Perception Questionnaire (IPQ-R)  
A questionnaire about how you feel about Chronic Kidney Disease 

Section 3: Beck Depression Inventory (BDI-II) 
A questionnaire about your mood over the last 2 weeks 

Section 4: International Physical Activity Questionnaire Short Form 
(IPAQ-SF) 

A questionnaire about your physical activity over the last 7 days 
Section 5: Duke Activity Status Index (DASI) 

A questionnaire about your ability to carry out day-to-day activities 
Section 6: Kidney Symptom Questionnaire (KSQ) 

A questionnaire about the symptoms you experience  
Section 7 : LKET Fatigue Scale 
  A questionnaire about how tired you have felt over the last week 
Section 8: EuroQOL 5 Dimensions (EQ5D) 

A questionnaire about your quality of life 
 

When you have finished filling in the survey, all you need to do is put it in the 

stamped addressed envelope provided and return it to us. When we receive your 

completed survey, a researcher will access your medical records to extract some 

additional information about you which is relevant to the study. The information 

we take from your medical records will be your most recent blood and urine test 

results, the medications you are taking and your past medical history including any 

other health conditions you have. When we have collected this information, your 

involvement in the study is finished. 
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What happens if I forget to return my survey? 

We understand that you may forget to fill in the survey or post it back to us. 

Therefore, we would like to ask your permission to telephone you with a gentle and 

friendly reminder if we do not receive your completed survey within 10 days of 

giving it to you. We will only speak to you once, and if you still do not return the 

survey we will assume that you no longer wish to take part and we will not contact 

you again, or access your medical records for this research. 

 

If you are happy for us to telephone you, we will ask you to initial a box on the 

Consent Form and give us the best telephone number to contact you. If you would 

prefer us not to telephone you, you can indicate this on the Consent Form and you 

will not receive a reminder. 

 

What happens if I change my mind and decide not to fill the survey in? 

We also understand that you may change your mind about taking part when you 

have had a chance to think about it later. In this case, you do not need to contact us 

unless you want to. If you do not return a completed survey to us, we will assume 

that you no longer wish to take part and we will withdraw you from the study. In 

this case, your medical records will NOT be accessed and we will not store any of 

your clinical information in the study results. 

 

What are the possible disadvantages and risks of taking part? 

You will need to fill in a series of questionnaires, which takes about 30 to 45 

minutes to complete. You can do this at home in your own time. Some people may 

find a few of the questions could make them anxious, but you can miss out any that 

you prefer not to answer. If you are distress by filling the survey pack or have 

indicated on it that you have thoughts of hurting yourself, a referral will be made 

back to your own consultant 

 

What are the possible benefits of taking part? 

There are no direct benefits to you of taking part in this research. We hope that the 

results of the study will help us have a better understanding of the relationship 

amongst illness perception, depression and levels of physical activity. 
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What happens when the research study stops? 

Your usual clinical care will continue unchanged. 

 

What if something goes wrong? 

In the very unlikely event of you being harmed by taking part in this research 

project, there are no special compensation arrangements. If you are harmed due to 

someone’s negligence, then you may have grounds for legal action but you may 

have to pay for it.  Regardless of this, if you wish to complain, or have any concerns 

about any aspect of the way you have been approached or treated during the course 

of this study, the normal National Health Service complaints mechanisms would be 

available to you. 

If you wish to make a complaint about the study you can contact the UHL Patient 

Information and Liaison Service by post to PILS, The Firs, Glenfield Hospital, 

Leicester LE39QP, telephone 08081 788337 (free phone number), or email 

pils@uhl-tr.nhs.uk 

 

Will my taking part in this study be kept confidential? 

All of the information we collect from or about you will be kept strictly confidential, 

stored anonymously using a study participant code and will not be identifiable as 

belonging to you. If you give your permission on the Consent Form, your contact 

details will be made available to the researchers so that they can contact you to 

remind you to return the survey form. These details will be stored securely and 

separately from the research information above. 

 

What will happen to the results of the research study? 

We expect the results of the research to become available from 2017. The results 

will also be published in a medical journal.  All information will be anonymised so 

you will not be identified in any report or publication. 

 

Who is organising and funding the research? 

The research is being organised by Dr Alice Smith and is funded by University of 

Leicester. 

 

Who has reviewed the study?  
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All research that involves NHS patients or staff, information from NHS medical 

records or uses NHS premises or facilities must be reviewed by an NHS Research 

Ethics Committee before it goes ahead. This study has been reviewed by the 

xxxxxxxxxxxxxxxxx NHS Research Ethics Committee. A favourable opinion 

means that the committee is satisfied that your rights will be respected, that any 

risks have been reduced to a minimum and balanced against possible benefits and 

that you have been given sufficient information on which to make an informed 

decision. 

 

Contact for Further Information 

If you would like any further information about this study please contact the Chief 

Investigator Dr Alice Smith or Researcher Miss Amy Clarke on 0116 258 4346. 

 

Alternatively, if you have questions about the study and you would prefer to ask 

someone not directly involved with the research team, you can contact the 

University Hospitals of Leicester Research and Development Office, Leicester 

General Hospital, LE5 4PW, by phone on 0116 258 8351, or email RDAdmin@uhl-

tr.nhs.uk 

 

Thank you for reading this Information Sheet, 

and for considering taking part in this study. 

 

Dr Alice Smith 

Leicester Kidney Exercise Team, 

Academic Unit, 

Leicester General Hospital, LE5 4PW. 

Tel 0116 258 4346 

Email kidney.exercise@uhl-tr.nhs.uk 

 

You	will	be	given	a	copy	of	this	information	sheet	and	signed	consent	form	

to	keep	
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1	for	patient;		1	for	researcher;		1	to	be	kept	with	hospital	notes	
ADAPT	CKD	Patient	Consent	Form	 	 Version	1	:	1st	February	2016	

 
 
 
 
 
 
 

 
 
 

        PATIENT CONSENT FORM 
 

Physical Activity, Depression And Illness PercepTions in Chronic Kidney Disease (ADAPT CKD)  
 

	 				
Please	initial	each	box	

	
1. I confirm that I have read and understand the ADAPT CKD Patient Information Sheet version 1 

dated 1st February 2016 for the above study and I have had the opportunity to ask questions. 
 

2. I understand that my participation is voluntary and that I am free to withdraw at any time, without 
giving any reason, without my medical care or legal rights being affected. 

 
 
As explained in the Patient Information Sheet, the researchers would like to be able to telephone you 
a friendly reminder if you do not return the survey pack within 10 days of taking it home. If you agree 
to this, the researcher will only speak to you once and if you have changed your mind and no longer 
wish to take part in the study, we will not contact you again. If you would prefer us not to telephone 
you, please initial the “NO” box below. 

  
3. I give my permission for a researcher to telephone to remind me to return the survey pack, as explained 

above 
     YES   NO 

 
  If Yes, please give the best telephone number(s) to contact you on, 
  with your preferred time of day : 
   
 ………………………………………………………………………………………………………… 
 
 

4. After I return the survey pack, I understand that a researcher will access my clinical records to 
extract information relevant to this research study, and I give permission for the researcher to 
do so. 

 
 
5. I understand that relevant sections of my medical notes and/or data may be looked at by 

responsible individuals from the study team, the Sponsor, Research Ethics Committee, NHS 
Trust or from regulatory authorities where it is relevant to my taking part in the research. I give 
permission for these individuals to access my records. 

 
 

3. I agree to take part in the above study. 
 
 
______________________  _________ ____________ 
Name of Patient    Date Signature 
 
______________________  _________ ____________ 
Name of Researcher   Date Signature 
	

 

 

 

 

Study	Code	
ADAPT	CKD	

	
	

 

 

Leicester Kidney Exercise Team 
University	of	Leicester	Academic	Unit	

Leicester	General	Hospital	
Leicester	LE5	4PW	
Tel	0116	258	4346	

Email	Kidney.exercise@uhl-tr.nhs.uk	

 

  

Appendix P: Participant consent form  
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Appendix Q: Epistemological position  
 
The researcher adopted an objective positivist epistemological stance for the current 

research study, which makes the assumption that objective knowledge can be 

measured through reliable and valid tools. This position informed my research 

methods, where psychometric questionnaires were utilised to collect data while 

quantitative method of statistical analysis was employed to understand the objective 

truth and meaning. Holding in mind that the researcher is independent of the 

research outcome in accordance to the positivist approach, the study survey booklet 

was given to participants to be completed at their own homes to minimise 

interaction during data collection. The researcher endeavours to disseminate the 

research findings as defensible scientific knowledge.   
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Appendix R: Chronology of research process 
 

Chronology of research process 

Thesis proposal peer reviewed  12th January 2016 

Integrated Research Application 
System (IRAS) submission 

9th May 2016 

REC approval gained 6th June 2016 

Health Research Authority (HRA) 
submission 

9th May 2016 

HRA approval gained 22nd July 2016 

Research and Development 
application initiated  

7th March 2016 

Research and Development 
approval grained  

22nd July 2016 

Recruitment and data collection August 2016 - January 2017 

Systematic literature review 
database searches and write up  

July 2016 - April 2017 

Data analysis for thesis  February 2017 

Write-up and submission of thesis 
and literature review draft for 
feedback  

January - May 2017 

Thesis Submission May 2017 

Research Viva 13th July 2017 

Preparation for trainee research 
conference and dissemination 

July - September 2017 
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Appendix S: Guidelines for target journal for Literature Review  
 
Guidelines for British Journal of Health Psychology accessed 1st May 2017 from: 
 
http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)2044-
8287/homepage/ForAuthors.html 
 
Author Guidelines 
 
The aim of the British Journal of Health Psychology is to provide a forum for high 
quality research relating to health and illness. The scope of the journal includes all 
areas of health psychology as outlined in the Journal Overview. 
 
The types of paper invited are: 
 

• papers reporting original empirical investigations, using either quantitative 
or qualitative methods, including reports of interventions in clinical and 
non-clinical populations; 

 
• theoretical papers which report analyses on established theories in health 

psychology; 

 
• we particularly welcome review papers, which should aim to provide 

systematic overviews, evaluations and interpretations of research in a given 
field of health psychology; and 

 
• methodological papers dealing with methodological issues of particular 

relevance to health psychology. 

 
Authors who are interested in submitting papers that do not fit into these categories 
are advised to contact the editors who would be very happy to discuss the potential 
submission. 
 
All papers published in The British Journal of Health Psychology are eligible for 
Panel A: Psychology, Psychiatry and Neuroscience in the Research Excellence 
Framework (REF). 
 
1. Circulation 
 
The circulation of the Journal is worldwide. Papers are invited and encouraged from 
authors throughout the world. 
 
2. Length 
 
Papers describing quantitative research (including reviews with quantitative 
analyses) should be no more than 5000 words (excluding the abstract, reference list, 
tables and figures). Papers describing qualitative research (including reviews with 
qualitative analyses) should be no more than 6000 words (including quotes but 
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excluding the abstract, tables, figures and references). The Editors retain discretion 
to publish papers beyond this length in cases where the clear and concise expression 
of the scientific content requires greater length. 
 
3. Editorial policy 
 
The Journal receives a large volume of papers to review each year, and in order to 
make the process as efficient as possible for authors and editors alike, all papers are 
initially examined by the Editors to ascertain whether the article is suitable for full 
peer review. In order to qualify for full review, papers must meet the following 
criteria: 
 

• the content of the paper falls within the scope of the Journal 
 

• the methods and/or sample size are appropriate for the questions being 
addressed 

 
• research with student populations is appropriately justified 

 
• the word count is within the stated limit for the Journal (i.e. 5000 words, or 

6,000 words for qualitative papers) 
 
4. Submission and reviewing 
 
All manuscripts must be submitted via Editorial Manager. The Journal operates a 
policy of anonymous (double blind) peer review. We also operate a triage process 
in which submissions that are out of scope or otherwise inappropriate will be 
rejected by the editors without external peer review to avoid unnecessary delays. 
Before submitting, please read the terms and conditions of submission and the 
declaration of competing interests. You may also like to use the Submission 
Checklist to help your prepare your paper. 
 
5. Manuscript requirements 
 

• Contributions must be typed in double spacing with wide margins. All 
sheets must be numbered.	

 
• Manuscripts should be preceded by a title page which includes a full list of 

authors and their affiliations, as well as the corresponding author's contact 
details. You may like to use this template. When entering the author names 
into Editorial Manager, the corresponding author will be asked to provide a 
CRediT contributor role to classify the role that each author played in 
creating the manuscript. Please see the Project CRediT website for a list of 
roles. 

 
• For articles containing original scientific research, a structured abstract of 

up to 250 words should be included with the headings: Objectives, Design, 
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Methods, Results, Conclusions. Review articles should use these headings: 
Purpose, Methods, Results, Conclusions. As the abstract is often the most 
widely visible part of your paper, it is important that it conveys succinctly 
all the most important features of your study. You can save words by writing 
short, direct sentences. Helpful hints about writing the conclusions to 
abstracts can be found here. 

 
• Statement of Contribution: All authors are required to provide a clear 

summary of ‘what is already known on this subject?’ and ‘what does this 
study add?’. Authors should identify existing research knowledge relating 
to the specific research question and give a summary of the new knowledge 
added by your study. Under each of these headings, please provide 2-3 
(maximum) clear outcome statements (not process statements of what the 
paper does); the statements for 'what does this study add?' should be 
presented as bullet points of no more than 100 characters each. The 
Statement of Contribution should be a separate file. 

 
• Conflict of interest statement: We are now including a brief conflict of 

interest statement at the end of each accepted manuscript. You will be asked 
to provide information to generate this statement during the submission 
process. 

 
• The main document must be anonymous. Please do not mention the authors’ 

names or affiliations (including in the Method section) and always refer to 
any previous work in the third person. 

 
• Tables should be typed in double spacing, each on a separate page with a 

self-explanatory title. Tables should be comprehensible without reference 
to the text. They should be placed at the end of the manuscript but they must 
be mentioned in the text. 

 
• Figures can be included at the end of the document or attached as separate 

files, carefully labelled in initial capital/lower case lettering with symbols 
in a form consistent with text use. Unnecessary background patterns, lines 
and shading should be avoided. Captions should be listed on a separate 
sheet. The resolution of digital images must be at least 300 dpi. All figures 
must be mentioned in the text. 

 
• For reference citations, please use APA style. Particular care should be 

taken to ensure that references are accurate and complete. Give all journal 
titles in full and provide doi numbers where possible for journal articles. For 
example: 

 
Author, A., Author, B., & Author, C. (1995). Title of book. City, Country: 
Publisher. 
Author, A. (2013). Title of journal article. Name of journal, 1, 1-16. doi: 
10.1111/bjep.12031 
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• SI units must be used for all measurements, rounded off to practical values 

if appropriate, with the imperial equivalent in parentheses. 
 

• In normal circumstances, effect size should be incorporated. 
 

• Authors are requested to avoid the use of sexist language. 
 

• Authors are responsible for acquiring written permission to publish lengthy 
quotations, illustrations, etc. for which they do not own copyright. For 
guidelines on editorial style, please consult the APA Publication Manual 
published by the American Psychological Association. 

 
• Manuscripts describing clinical trials are encouraged to submit in 

accordance with the CONSORT statement on reporting randomised 
controlled trials. 

 
• Manuscripts reporting systematic reviews and meta-analyses are 

encouraged to submit in accordance with the PRISMA statement. 
 

• Manuscripts reporting interventions are encouraged to describe them in 
accordance with the TIDieR checklist. 

 
If you need more information about submitting your manuscript for publication, 
please email Hannah Wakley, Managing Editor (bjhp@wiley.com) or phone +44 
(0) 116 252 9504. 
 
6. Supporting information 
 
We strongly encourage submission of protocol papers or trial registration 
documents, where these are in the public domain, to allow reviewers to assess 
deviations from these protocols. This will result in reviewers being unblinded to 
author identity. 
 
Supporting Information can be a useful way for an author to include important but 
ancillary information with the online version of an article. Examples of Supporting 
Information include appendices, additional tables, data sets, figures, movie files, 
audio clips, and other related nonessential multimedia files. Supporting Information 
should be cited within the article text, and a descriptive legend should be included. 
Please indicate clearly on submission which material is for online only publication. 
It is published as supplied by the author, and a proof is not made available prior to 
publication; for these reasons, authors should provide any Supporting Information 
in the desired final format. 
 
For further information on recommended file types and requirements for 
submission, please visit the Supporting Information page on Author Services. 
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7. OnlineOpen 
 
OnlineOpen is available to authors of primary research articles who wish to make 
their article available to non-subscribers on publication, or whose funding agency 
requires grantees to archive the final version of their article. With OnlineOpen, the 
author, the author's funding agency, or the author's institution pays a fee to ensure 
that the article is made available to non-subscribers upon publication via Wiley 
Online Library, as well as deposited in the funding agency's preferred archive. A 
full list of terms and conditions is available on Wiley Online Library. 
 
Any authors wishing to send their paper OnlineOpen will be required to complete 
the payment form. 
 
Prior to acceptance there is no requirement to inform an Editorial Office that you 
intend to publish your paper OnlineOpen if you do not wish to. All OnlineOpen 
articles are treated in the same way as any other article. They go through the 
journal's standard peer-review process and will be accepted or rejected based on 
their own merit. 
 
8. Author Services 
 
Author Services enables authors to track their article – once it has been accepted – 
through the production process to publication online and in print. Authors can check 
the status of their articles online and choose to receive automated e-mails at key 
stages of production. The author will receive an e-mail with a unique link that 
enables them to register and have their article automatically added to the system. 
You can then access Kudos through Author Services, which will help you to 
increase the impact of your research. Visit Author Services for more details on 
online production tracking and for a wealth of resources including FAQs and tips 
on article preparation, submission and more. 
 
9. Copyright and licences 
 
If your paper is accepted, the author identified as the formal corresponding author 
for the paper will receive an email prompting them to login into Author Services, 
where via the Wiley Author Licensing Service (WALS) they will be able to 
complete the licence agreement on behalf of all authors on the paper. 
 
For authors signing the copyright transfer agreement 
 
If the OnlineOpen option is not selected the corresponding author will be presented 
with the copyright transfer agreement (CTA) to sign. The terms and conditions of 
the CTA can be previewed in the samples associated with the Copyright FAQs . 
 
For authors choosing OnlineOpen 
 
If the OnlineOpen option is selected the corresponding author will have a choice of 
the following Creative Commons Licence Open Access Agreements (OAA): 
 
- Creative Commons Attribution Non-Commercial Licence (CC-BY-NC) 
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- Creative Commons Attribution Non-Commercial -NoDerivs Licence (CC-BY-
NC-ND) 
 
To preview the terms and conditions of these open access agreements please visit 
the Copyright FAQs and you may also like to visit the Wiley Open Access 
Copyright and Licence page. 
 
If you select the OnlineOpen option and your research is funded by The Wellcome 
Trust and members of the Research Councils UK (RCUK) or the Austrian Science 
Fund (FWF) you will be given the opportunity to publish your article under a CC-
BY licence supporting you in complying with your Funder requirements. For more 
information on this policy and the Journal’s compliant self-archiving policy please 
visit our Funder Policy page. 
 
10. Colour illustrations 
 
Colour illustrations can be accepted for publication online. These would be 
reproduced in greyscale in the print version. If authors would like these figures to 
be reproduced in colour in print at their expense they should request this by 
completing a Colour Work Agreement form upon acceptance of the paper. 
 
11. Pre-submission English-language editing 
 
Authors for whom English is a second language may choose to have their 
manuscript professionally edited before submission to improve the English. A list 
of independent suppliers of editing services can be found in Author Services. All 
services are paid for and arranged by the author, and use of one of these services 
does not guarantee acceptance or preference for publication. 
 
12. The Later Stages 
 
The corresponding author will receive an email alert containing a link to a web site. 
The proof can be downloaded as a PDF (portable document format) file from this 
site. Acrobat Reader will be required in order to read this file. This software can be 
downloaded (free of charge) from Adobe's web site. This will enable the file to be 
opened, read on screen and annotated direct in the PDF. Corrections can also be 
supplied by hard copy if preferred. Further instructions will be sent with the proof. 
Excessive changes made by the author in the proofs, excluding typesetting errors, 
will be charged separately. 
 
13. Early View 
 
British Journal of Health Psychology is covered by the Early View service on Wiley 
Online Library. Early View articles are complete full-text articles published online 
in advance of their publication in a printed issue. Articles are therefore available as 
soon as they are ready, rather than having to wait for the next scheduled print issue. 
Early View articles are complete and final. They have been fully reviewed, revised 
and edited for publication, and the authors’ final corrections have been 
incorporated. Because they are in final form, no changes can be made after online 
publication. The nature of Early View articles means that they do not yet have 
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volume, issue or page numbers, so they cannot be cited in the traditional way. They 
are cited using their Digital Object Identifier (DOI) with no volume and issue or 
pagination information. Eg Jones, A.B. (2010). Human rights Issues. Journal of 
Human Rights. Advance online publication. doi:10.1111/j.1467-
9299.2010.00300.x 
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Appendix T: Guidelines for target journal for Research Report 
 
1 AIMS AND SCOPE 

NDT – Basic and Clinical Science is an official publication of the European Renal 
Association-European Dialysis and Transplant Association. NDT publishes 
Editorials, Reviews and original research. Rapid communications, exceptional 
cases and (only) online E-letters to the Editor commenting on papers previously 
published in the journal are also considered. The journal covers the whole 
territory of nephrology research including experimental work in animal models 
and molecular biology studies. In the Clinical Science section we consider clinical 
trials (RCT have a priority in our journal), observational studies at large and 
original works on health economy as applied to nephrology. We aim to cover the 
whole spectrum of kidney disease research, from clinical nephrology to 
haemodialysis and peritoneal dialysis as well as renal transplantation. Only single 
patient and small case-series providing novel insights – ranging from cellular or 
molecular levels to the clinical level – or papers describing novel clinical 
observations will be accepted for publication in NDT . NDT may accept high-
quality, peer-reviewed supplements. Please contactsupplements@oup.com in the 
first instance for further information. Abstracts from the annual ERA-EDTA 
congress are published as a supplement to NDT each year.  
 
NDT only accepts online submissions. Please 
visithttp://mc.manuscriptcentral.com/ndt.  
You will also find more complete submission instructions at this site. 
 
2  AUTHORS: ROLES AND RESPONSIBILITIES 

The journal takes publication ethics very seriously. If misconduct is found or 
suspected after the manuscript is published, the journal will investigate the matter 
and this may result in the article subsequently being retracted.  
 
Authors should observe high standards with respect to publication ethics as set out 
by the Commission on Publication Ethics (COPE) and International Committee of 
Medical Journal Editors (ICMJE). Falsification or fabrication of data, plagiarism, 
including duplicate publication of the author's own work without proper citation, 
and misappropriation of the work are all unacceptable practices. Any cases of 
ethical misconduct are treated very seriously and will be dealt with in accordance 
with the COPE guidelines. If misconduct is found or suspected after the 
manuscript is published, the journal will investigate the matter and this may result 
in the article subsequently being retracted. 
Each author should have participated sufficiently in the work to take public 
responsibility for the content. This participation must include: 
1. Conception or design, or analysis and interpretation of data, or both.  
2. Drafting the article or revising it.  
3. Providing intellectual content of critical importance to the work described.  
4. Final approval of the version to be published. (See Br Med J 1985; 291: 722-
723.) 
Manuscripts should bear the full name and address, with telephone, fax, and email 
of the author to whom the proofs and correspondence should be sent 
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(corresponding author). For all authors, first name and surname should be written 
in full. 
In a covering letter, the individual contribution of each co-author must be 
detailed. This letter must contain the statement: 'the results presented in this paper 
have not been published previously in whole or part, except in abstract form'. 
Should your manuscript be accepted for publication, you will be required to give 
signed consent for publication (see copyright section). 
On acceptance, the corresponding author will be advised of the approximate date 
of receipt of proofs. Proofs must be returned by the author within 48 hours of 
receipt. 
To accelerate publication, only one set of PDF proofs is sent to the corresponding 
author by email. This shows the layout of the paper as it will appear in the 
Journal. It is, therefore, essential that manuscripts are submitted in their final 
form, ready for the printer. Proof-reading must be limited to the correction of 
typographical errors. Any other changes involve time-consuming and expensive 
work and may not be permitted at this stage. If additions are necessary, these may 
be made at the end of the paper in a Note in Proof. Major changes may be subject 
to editorial approval. 
Authors are referred to the statement on uniform requirements for manuscripts 
submitted to biomedical journals prepared by an international committee of 
medical journal editors. (Br Med J 1982; 284: 1766-1770, Ann Intern Med 1982; 
96: 766-771.) 
 
Protection of Human Subjects and Animals in Research 

When reporting experiments on animals, authors should indicate whether the 
institutional and national guide for the care and use of laboratory animals was 
followed.  
In particular, NDT recommends compliance with the DIRECTIVE 2010/63/EU of 
the European Parliament for authors submitting from the European area, and 
compliance with the Guide for the Care and Use of Laboratory Animals for non-
European authors. 
 
When reporting experiments on human subjects, authors should indicate whether 
the procedures followed were in accordance with the ethical standards of the 
responsible committee on human experimentation (institutional and national) and 
with the Helsinki Declaration of 1975, as revised in 2000 (5). If doubt exists 
whether the research was conducted in accordance with the Helsinki Declaration, 
the authors must explain the rationale for their approach and demonstrate that the 
institutional review body explicitly approved the doubtful aspects of the study.  
 
Patient consent  
Authors should state in their paper that informed consent has been obtained from 
the subjects (or their guardians) as specified in the ICMJE Reccomendations 
 
3 TABLES 

All tables must be numbered consecutively and each must have a brief heading 
describing its contents. Any footnotes to tables should be indicated by superscript 
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characters. Tables must be referred to in the main text in running order. All tables 
must be simple and not duplicate information given in the text. 
 
4 FIGURE PREPARATION 

Please be aware that the requirements for online submission and for reproduction 
in the journal are different: (i) for online submission and peer review, please 
upload your figures either embedded in the word processing file or separately as 
low-resolution images (.jpg, .tif, .gif or. eps); (ii) for reproduction in the journal, 
you will be required after acceptance to supply high-resolution .tif files (1200 
d.p.i. for line drawings and 300 d.p.i. for colour and half-tone artwork) or high-
quality printouts on glossy paper. We advise that you create your high-resolution 
images first as these can be easily converted into low-resolution images for online 
submission. 
We would encourage authors to generate line figures in colour using the following 
colour palette:  
 
Blue (CMYK definition - 96/60/2/1 / RGB definition – 0/101/172)  
Orange (CMYK definition - 0/71/88/0 / RGB definition – 243/110/53)  
Pink (CMYK definition - 0/100/50/0 / RGB definition – 237/20/90)  
Yellow (CMYK definition - 1/29/94/0 / RGB definition – 249/185/40)  
Green (CMYK definition - 77/10/96/2 / RGB definition – 59/162/75)  
Magenta (CMYK definition - 65/98/28/25 / RGB definition – 97/33/94)  
 
 
In order to have consistency throughout the journal, the publishers reserve the 
right to re-draw figures, where necessary, with the appropriate colours from the 
palette. Authors will have an opportunity to correct inappropriate changes at the 
proof correction stage. 
For useful information on preparing your figures for publication, go 
tohttp://cpc.cadmus.com/da/index.jsp. Figures will not be relettered by the 
publisher. The journal reserves the right to reduce the size of illustrative material. 
Any photomicrographs, electron micrographs or radiographs must be of high 
quality. Wherever possible, photographs should fit within the print area of 169 x 
235 mm (full page) or within the column width of 82 mm. Photomicrographs 
should provide details of staining technique and a scale bar. Patients shown in 
photographs should have their identity concealed or should have given their 
written consent to publication. Normally no more than six illustrations will be 
accepted for publication in the print issue without charge. 
 
Image acquisition and analysis  
 
If primary experimental data are presented in the form of a computer-generated 
image any editing must be described in detail. A linear (rather than sigmoidal) 
relationship between signal and image intensity is assumed. Unless stated 
otherwise, it will be assumed that all images are unedited. 
Inappropriate manipulation of images to highlight desired results is not allowed. 
Please adhere to the following guidelines to accurately present data:  
• No specific feature within an image may be enhanced, obscured, moved, 
removed, or introduced.  
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• The grouping of images from different parts of the same gel, or from different 
gels, fields, or exposures (ie, the creation of a "composite image") must be made 
absolutely explicit by the arrangement of the figure (ie, using dividing lines) and 
explained in the figure legend.  
• Adjustments of brightness, contrast, or colour balance are acceptable if they are 
applied to the whole image and as long as they do not obscure, eliminate, or 
misrepresent any information present in the original, including the background.  
• Non-linear adjustments (eg, changes to gamma settings) must be disclosed in the 
figure legend.  
• Alteration of brightness or contrast that results in the disappearance of any 
features in a gel (either bands or cosmetic blemishes) or similar alterations in 
other experimental images is strictly forbidden. 
Authors should retain unprocessed images and metadata files, as the Journal may 
request them during manuscript evaluation, and/or after publication should there 
be a query relating to a specific figure. Files that have been adjusted in any way 
should be saved separately from the originals, in a non-compressed format. 
Compressed formats, such as JPG, should only be used for presentation of final 
figures, when requested, to keep file sizes small for electronic transmission. The 
Journal reserves the right to use image analysis software on any submitted image.  
 
Permissions  
 
If any tables, illustrations or photomicrographs have been published elsewhere, 
written consent for re-publication (in print and online) must be obtained by the 
author from the copyright holder and the author(s) of the original article, such 
permission being detailed in the cover letter. 
Third-Party Content in Open Access papers  
 
If you will be publishing your paper under an Open Access licence but it contains 
material for which you do not have Open Access re-use permissions, please state 
this clearly by supplying the following credit line alongside the material:  
 
Title of content  
Author, Original publication, year of original publication, by permission of 
[rights holder]  
 
This image/content is not covered by the terms of the Creative Commons licence 
of this publication. For permission to reuse, please contact the rights holder. 
 
5 ABBREVIATIONS 

Authors should not use abbreviations in headings and figure legends should be 
comprehensive without extensive repetition of the Subjects and Methods section. 
Authors are advised to refrain from excessive use of uncommon abbreviations, 
particularly to describe groups of patients or experimental animals. 
 
6 TRADE NAMES 

Non-proprietary (generic) names of products should be used. If a brand name for 
a drug is used, the British or International non-proprietary (approved) name 
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should be given. The source of any new or experimental preparation should also 
be given. 
 
7 REFERENCES 

The references should be numbered in the order in which they appear in the text. 
References to published abstracts should be mentioned in the text but not in the 
reference list. 
At the end of the article the full list of references should give the name and initials 
of all authors unless there are more than six, when only the first three should be 
given followed by et al. The authors' names should be followed by the title of the 
article, the title of the Journal abbreviated according to the style of Index 
Medicus, the year of publication, the volume number and the first and last page 
numbers. References to books should give the title of the book, which should be 
followed by the place of publication, the publisher, the year and the relevant 
pages. 
EXAMPLES  
1. Madaio MP. Renal biopsy. Kidney Int 1990; 38: 529-543 
Books:  
2. Roberts NK. The cardiac conducting system and the His bundle electrogram. 
Appleton-Century-Crofts, New York, NY: 1981; 49-56 
Chapters:  
3. Rycroft RJG, Calnan CD. Facial rashes among visual display unit (VDU) 
operators. In: Pearce BG, ed. Health hazards of VDUs. Wiley, London, UK: 1984; 
13-15 
Note: In the online version of NDT, there are automatic links from the reference 
section of each article to Medline. This is a useful feature for readers, but is only 
possible if the references are accurate. It is the responsibility of the author to 
ensure the accuracy of the references in the submitted article. Downloading 
references direct from Medline is highly recommended. 
 
8 SUPPLEMENTARY MATERIAL 

Supporting material that is not essential for inclusion in the full text of the 
manuscript, but would nevertheless benefit the reader, can be made available by 
the publisher as online-only content, linked to the online manuscript. There is no 
charge for the publication of online-only supplementary data/tables/figures. Such 
material should not be essential to understanding the conclusions of the paper, but 
should contain data that is additional or complementary and directly relevant to 
the article content. Such information might include more detailed methods, 
extended data sets/data analysis, or additional figures (including colour). 
All text and figures must be provided in suitable electronic formats (instructions 
for the preparation of Supplementary material can be viewed here). All material to 
be considered as Supplementary material must be submitted at the same time as 
the main manuscript for peer review. It cannot be altered or replaced after the 
paper has been accepted for publication. Please indicate clearly the material 
intended as Supplementary material upon submission. Also ensure that the 
Supplementary material is referred to in the main manuscript where necessary. 
 
9 COLOUR ILLUSTRATIONS 
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Colour illustrations are accepted, but the authors will be required to contribute to 
the cost of the reproduction. Colour figures will incur a printing charge of 
£350/$600/€525 each (this does not apply to invited contributions).  
 
Orders from the UK will be subject to the current UK VAT charge. For orders 
from elsewhere in the EU you or your institution should account for VAT by way 
of a reverse charge. Please provide us with your or your institution’s VAT 
number. 
Illustrations for which colour is not essential can be reproduced as black and 
white images in the printed journal and, additionally, in colour as online 
Supplementary material. This option is not subject to colour charges. Authors 
should indicate clearly that they would like to take up this option in the covering 
letter and on the figures. The availability of additional colour images as 
Supplementary material should be mentioned where relevant in the main text of 
the manuscript. Instructions on how to submit colour figures as Supplementary 
material can be viewed online. 
 
10 COPYRIGHT 

Please note that the journal now encourages authors to complete their 
copyright licence to publish form online  
 
Upon receipt of accepted manuscripts at Oxford Journals authors will be invited 
to complete an online copyright licence to publish form.  
 
Please note that by submitting an article for publication you confirm that you are 
the corresponding/submitting author and that Oxford University Press ("OUP") 
may retain your email address for the purpose of communicating with you about 
the article. You agree to notify OUP immediately if your details change. If your 
article is accepted for publication OUP will contact you using the email address 
you have used in the registration process. Please note that OUP does not retain 
copies of rejected articles. 
It is a condition of publication in the Journal that authors grant an exclusive 
licence to the Journal, published by Oxford University Press on behalf of the 
European Renal Association-European Dialysis and Transplant Association. This 
ensures that requests from third parties to reproduce articles are handled 
efficiently and consistently and will also allow the article to be as widely 
disseminated as possible. In assigning the licence, authors may use their own 
material in other publications provided that the Journal is acknowledged as the 
original place of publication and Oxford University Press is notified in writing 
and in advance. 
 
11 TRANSPARENCY DECLARATION & ETHICS 

All authors must make a formal declaration at the time of submission indicating 
any potential conflict of interest. This is a condition of publication and failure to 
do so will delay the review process. Such declarations might include, but are not 
limited to, shareholding in or receipt of a grant, travel award or consultancy fee 
from a company whose product features in the submitted manuscript or a 
company that manufactures a competing product. 
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You will be required to provide this information during the online 
submission process. 
In addition , in the interests of openness, ALL papers submitted to NDT MUST 
include a ‘Transparency declarations’ section (which should appear at the end of 
the paper, before the ‘References’ section) within the article. We suggest authors 
concentrate on transparency declarations (i.e. conflicts of interest) of a financial 
nature, although relevant non-financial disclosures can also be made. 
Authors should either include appropriate declarations or state ‘None to declare’. 
Importantly, the declarations should be kept as concise as possible, should avoid 
giving financial details (e.g. sums received, numbers of shares owned etc.), and 
should be restricted to declarations that are specific to the paper in question. 
Authors will of course need to consider whether or not the transparency 
declarations need to be amended when revisions are submitted. 
Please click here to consult the COPE guidelines on conflict of interest. The 
editors’ declarations of interest statements can also be viewed online.  
 
This Journal takes publication ethics very seriously. If misconduct is found or 
suspected after the manuscript is published, the journal will investigate the matter 
and this may result in the article subsequently being retracted. 
 
12 CROSSCHECK 

The NDT editorial team reserves the right to use CrossCheck. CrossCheck is an 
initiative started by CrossRef to help its members actively engage in efforts to 
prevent scholarly and professional plagiarism. 
By submitting your manuscript to the journal it is understood that this it is an 
original manuscript and is unpublished work and is not under consideration 
elsewhere. Plagiarism, including duplicate publication of the author’s own work, 
in whole or in part without proper citation is not tolerated by the journal. 
 
13 PREPARATION OF MANUSCRIPTS TO BE PUBLISHED IN NDT 

Language editing 

Particularly if English is not your first language, before submitting your 
manuscript you may wish to have it edited for language. This is not a mandatory 
step, but may help to ensure that the academic content of your paper is fully 
understood by journal editors and reviewers. Language editing does not guarantee 
that your manuscript will be accepted for publication. If you would like 
information about such services please click here. There are other specialist 
language editing companies that offer similar services and you can also use any of 
these. Authors are liable for all costs associated with such services. 
 

Fast Track - publication within 6 weeks 

Fast Track allows publishing high impact articles submitted to NDT to be 
prioritized for publication.  
Essential requirements for Fast Track are:  
- Paper is very likely to have a major impact on current knowledge in 
nephrology.  
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- Readership may benefit from this publication as it may represent an important 
advancement in a particular study field. 
Authors who believe their manuscript complies with the above should address 
their request in their cover letter. A dedicated manuscript category for submission 
is available in the online system:https://mc.manuscriptcentral.com/ndt  
Please note that only original articles will be considered for Fast Track. After 
evaluation by the Editor-in-Chief, the manuscripts that have been selected will 
undergo fast peer-review and will be published within 6 weeks after submission. 
Word count: 3500 words including an abstract of 250 words but excluding 
references, tables and figures 
Keywords: maximum 5  
References: maximum 50 
 

Original Article 

Word count: maximum 3500 words including an abstract of 250 words but 
excluding references, tables and figures 
Keywords: maximum 5  
References: maximum 50 
The order of original articles should be as follows: 
1. Title page including the title (please bear in mind that we prefer a title to be 
concise yet eye-catching) and details of all authors, including first or given name, 
and affiliation. 
2. On a separate page an abstract of 250 words, which should consist of four 
paragraphs labelled `Background', `Methods', `Results' and `Conclusions'. They 
should briefly describe, respectively, the problems being addressed in this study, 
how the study was performed, the salient results and their originality and what the 
authors conclude from the results.  
3. Keywords: no more than 5, characterizing the scope of the paper, the principal 
materials, and main subject of work.  
4. On a new page: Introduction, Materials and Methods, Results, Discussion, 
Acknowledgements, Conflict of Interest Statement, Authors’ Contributions, 
Funding, References, Tables, Legends to figures and Figures. All pages should be 
numbered consecutively commencing with the title page. Headings (Introduction; 
Materials and Methods, etc.) should be placed on separate lines. Any statistical 
method must be detailed in the Materials and Methods section, and any not in 
common use should be described fully or supported by references. 
 
Please note that the Editor-in-Chief will select about one article per week 
suitable for hosting a short video (three minutes with ten slides) on our 
website. The Editorial Office will contact the corresponding author and 
explain the procedure. The video will be widely promoted and published 
together with the paper. 
 

Special Report: working group papers, position statements, guidelines papers 
(on invitation only) 

E-letter to the Editor (comments) 
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NDT no longer publishes ‘Letters to the Editor’ in an issue of the journal. 
However, correspondence relating to a published article can now be submitted 
electronically through our 'Add comment' facility. This can be accessed through 
the NDT website (https://academic.oup.com/ndt). Correspondents should access 
the relevant article on this site and use the ‘Add comment' button. When an e-
letter is submitted online the author of the original article automatically receives 
notification that a comment has been submitted and is invited to respond 
promptly. Correspondents should register on the Oxford Academic Platform to be 
able to submit a comment. 
 
Editorial (on invitation only) 

Word count: maximum 2500 
An abstract is not required for Editorials  
2 figures or tables 
Keywords: maximum 5  
References: maximum 30 
 

Review (on invitation only) 

Word count: maximum 3500 
Abstract of up to 250 words 
4 figures or tables; please note that one figure will be processed by an art-designer 
Keywords: maximum 5  
References: maximum 50 
 

Pro/Con Debate (on invitation only) 

This section comprises two short invited Reviews on controversial issues written 
by two opponents, each defending their own point of view. 
Word count: 1500 words 
Abstract of up to 250 words 
2 tables or figures 
Keywords: maximum 5  
References: maximum 25 
 
NDT Digest (on invitation only) 

This educational section will summarise an important renal topic in one 
educational page for renal fellows. Articles will be chosen, invited and edited in 
collaboration with the ERA-EDTA Young Nephrologists’ Platform (YNP). 
Word count: 1000 words 
1 table or figure 
References: maximum 10 
  
For more information about Figures, Tables, References, Authors’ contributions, 
Supplementary material, Conflict of interest, Copyright, please go to: 
Figures and colour illustrations: 
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https://academic.oup.com/ndt/pages/Information_To_Authors#FIGURE 
PREPARATION 
https://academic.oup.com/ndt/pages/Information_To_Authors#COLOUR 
ILLUSTRATIONS 
Tables: 
https://academic.oup.com/ndt/pages/Information_To_Authors#TABLES 
References: 
https://academic.oup.com/ndt/pages/Information_To_Authors#REFERENCES 
Authors’ contributions: 
https://academic.oup.com/ndt/pages/Information_To_Authors#AUTHORS: 
ROLES AND RESPONSIBILITIES 
Supplementary material: 
https://academic.oup.com/ndt/pages/Information_To_Authors#SUPPLEMENTA
RY MATERIAL 
Conflict of interest: 
https://academic.oup.com/ndt/pages/Information_To_Authors#TRANSPARENC
Y DECLARATION 
Copyright: 
https://academic.oup.com/ndt/pages/Information_To_Authors#COPYRIGHT 
For editorial enquiries, please contact caroline.vinck@era-edta.org 
For production enquiries, please contact ndt@oup.com 
 
14 OPEN ACCESS OPTION FOR AUTHORS 

NDT authors have the option to publish their paper under the Oxford Open 
initiative; whereby, for a charge, their paper will be made freely available online 
immediately upon publication. After your manuscript is accepted the 
corresponding author will be required to accept a mandatory licence to publish 
agreement. As part of the licensing process you will be asked to indicate whether 
or not you wish to pay for open access. If you do not select the open access 
option, your paper will be published with standard subscription-based access and 
you will not be charged.  
 
Oxford Open articles are published under Creative Commons licences.  
 
RCUK/Wellcome Trust funded authors publishing in NDT can use the Creative 
Commons Attribution licence (CC BY) for their articles.  
 
All other authors may use the Creative Commons Attribution Non-Commercial 
licence (CC BY-NC)  
 
Please click here for more information about the Creative Commons licences.  
 
You can pay Open Access charges using our Author Services site. This will 
enable you to pay online with a credit/debit card, or request an invoice by email or 
post. The open access charges are as follows:  
 
• Regular charge: £1850/ $3000 / €2450  
• Reduced Rate Developing country charge*: £925/ $1500 / €1225  
• Free Developing country charge*: £0 /$0 / €0 
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*Visit our developing countries page (click here for a list of qualifying 
countries).  
 
Please note that these charges are in addition to any colour charges that may 
apply.  
 
Orders from the UK will be subject to the current UK VAT charge. For orders 
from the rest of the European Union, OUP will assume that the service is provided 
for business purposes. Please provide a VAT number for yourself or your 
institution, and ensure you account for your own local VAT correctly. 
 
15 PAGE CHARGES 

Authors will be charged £70/$133/€105 for every excess page. Excess page 
charges will be charged for articles that exceed: 5 pages for an Original Article, 3 
pages for a Quiz paper. 
It is the authors’ responsibility to check their proof page extent and act 
accordingly if they are do not wish to be charge for excess pages. Orders from the 
UK will be subject to the current UK VAT charge. For orders from elsewhere in 
the EU you or your institution should account for VAT by way of a reverse 
charge.  Please provide us with your or your institution’s VAT number. 
 
16 OFFPRINTS 

The authors will receive electronic access to their paper free of charge. Additional 
printed offprints may be obtained in multiples of 50. Rates are indicated on the 
Author Services site (the same site used to complete the licence to publish online). 
 
17 AUTHOR SELF-ARCHIVING/PUBLIC ACCESS POLICY 

For information about this journal's policy, please visit our Author Self-Archiving 
policy page. 
 
18 CROSSREF FUNDING DATA REGISTRY 

In order to meet your funding requirements authors are required to name their 
funding sources, or state if there are none, during the submission process. For 
further information on this process or to find out more about the CHORUS 
initiative please click here . 
 
19 DISCLAIMERS 

Drug Disclaimer 

The mention of trade names, commercial products or organizations, and the 
inclusion of advertisements in ndt do not imply endorsement by the Society, the 
editors, the editorial board, Oxford University Press or the organization to which 
the authors are affiliated. The editors and publishers have taken all reasonable 
precautions to verify drug names and doses, the results of experimental work and 
clinical findings published in ndt . The ultimate responsibility for the use and 
dosage of drugs mentioned in ndt and in the interpretation of published material 
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lies with the medical practitioner, and the editors and publishers cannot accept 
liability for damages arising from any errors or omissions in ndt . Please inform 
the editors of any errors. 
 

Material Disclaimer 

The opinions expressed in ndt those of the authors and contributors, and do not 
necessarily reflect those of the Society the editors, the editorial board, Oxford 
University Press or the organization to which the authors are affiliated. 
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