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Overview

This thesis is submitted in partial fulfilment of the requirements for the degree of

Doctorate of Clinical Psychology (Clin.Psy.D.) at the University of Birmingham. It consists

of two volumes: a research and a clinical volume.

Volume I comprises three chapters. The first chapter is a systematic literature review

investigating risk factors associated with suicidality in Huntington’s disease. The second

chapter is an empirical study of the relationship between disability, depression and suicide

ideation in Multiple Sclerosis. The third chapter is an executive summary, which is a public

domain briefing document, providing a brief overview of the literature review and the

empirical paper.

Volume II comprises five clinical practice reports (CPRs). The first report describes

the case of a 24 year old woman presenting with depression, anxiety and low self-esteem.

The case is formulated from both a cognitive behavioural and psychodynamic approach. The

second report is a single case experimental design evaluating the effectiveness of cognitive

behavioural therapy and exposure response prevention for a 42 year old woman presenting

with symptoms consistent with body dysmorphia and obsessive compulsive disorder. The

third report is a small scale service related piece of research exploring the views of

community and inpatient occupational therapy staff working in relation to a new strategy

document promoting occupational therapy in mental health services. The fourth report is a

case study of a 45 year old woman who named the problem as ‘the gremlin’ and her story is

understood from a social constructionist, narrative perspective. Finally, the fifth report is the

abstract of an oral presentation about a 17 year old male diagnosed with cancer in which the
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case is formulated utilising a systemic approach. To ensure confidentiality all identifying

information in these reports has been anonymised.
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Literature Review

What Factors are Associated with Suicidality in Huntington’s

Disease?

A Systematic Review of the Literature
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Abstract

Background: Research has consistently shown that there is a high prevalence of suicide

ideation in Huntington’s disease (“Huntington’s”). In fact, compared with the general

population, completed suicide in Huntington’s has frequently been shown to occur at a much

higher rate. The complex causes and underlying mechanisms for risk are so far poorly

understood.

Aim: The aim of this systematic review is to synthesise the findings of research studies which

have investigated risk factors associated with suicidality in Huntington’s.

Method: Using electronic databases, containing published empirical papers, a systematic

search was carried out in order to find relevant studies. Following a strict filtering process, 16

studies were selected. Before collating the main findings, the methodological quality of each

study was appraised, utilising a bespoke assessment tool.

Results: The results of this review identify strong evidence suggesting that psychiatric

symptoms and/or history are risk factors for both suicide ideation and completed suicide.

Additionally, ‘mutation’ carrier status was indicated for suicide ideation, as well as the suicide

of a family member, ‘formal’ diagnosis and the early stages of Huntington’s for completed

suicide.

Conclusion: The initial findings provide important information to be considered when

developing interventions for reducing suicide risk in Huntington’s. Recommendations for

future research are suggested in order to further understand risk factors and contribute to the

implementation of interventions.



3

1. Introduction

1.1 Overview

Huntington’s disease (“Huntington’s”) is the most common of all hereditary

neurodegenerative illnesses (Martino, Stamelou, & Bhatia, 2013). In the Western world it is

estimated that the prevalence of Huntington’s is 10-12 per 100 000 (Evans et al., 2013). In

the United Kingdom specifically, there are thought to be more than 5700 people aged over 21

with the disease (Evans et al., 2013) with many more ‘at risk’. The disease was first

described by George Huntington in his paper titled ‘On Chorea’ (Huntington, 1872) which

highlighted the association between the disease and suicide. Suicidal thoughts in

Huntington’s occur in up to 50% of people (Bloch, Fahy, Fox, Hayden, & Reynolds, 1989;

Kessler et al., 1987; Mastromauro, Myers, & Berkman, 1987; Wexler, 1996). Compared to

the general population completed suicide rates in Huntington’s have been reported to be four

to eight times higher (Farrer, Opitz, & Reynolds, 1986; Robins Wahlin et al., 2000;

Schoenfeld et al., 1984). More recently, reported prevalence of suicide ideation and suicide

attempts have ranged from 8% to 20% (Hubers et al., 2013; Hubers et al., 2012).

A high prevalence of suicide ideation in Huntington’s is indisputable (Hubers et al.,

2013). However, what is less clear are the complex causes and underlying mechanisms for

risk which are so far poorly understood (Bradley, 2004; Craufurd & Snowden, 2014). Suicide

is the leading cause of death for the worldwide population; every year approximately one

million people commit suicide, equivalent to one death every two minutes (Pompili et al.,

2012). Suicides are preventable (Mann et al., 2005) and a national suicide prevention strategy

has recently been developed by the World Health Organisation (WHO, 2014) which

highlights that several risk factors have been known to act cumulatively to increase an
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individual’s vulnerability to suicidal behaviour. The aim of this current review is to

accumulate and appraise the quality of existing research investigating risk factors associated

with suicidality1 in Huntington’s. Identifying common themes or contradictory findings will

contribute to a more thorough understanding of the causes associated with suicidality and

could provide valuable information to those designing interventions for reducing suicide risk

in Huntington’s in the future. All identified risk factors will be reported in this review;

however the main focus will be on disease-related variables which can potentially be

ameliorated with appropriate intervention, for example: psychiatric symptoms. There will

also be a focus on identifying ‘red flags’ for potential difficulties, for example: finding out

that the condition has been inherited. An awareness of these factors will mean that clinicians

working with people with Huntington’s can look out for these ‘red flags’ and interventions

can be provided as preventative measures.

1.2 Huntington’s disease

Huntington’s is a neurodegenerative condition which affects the brain due to the

progressive death of nerve cells; the disorder is characterised by: psychological and

psychiatric difficulties, cognitive decline, progressive motor impairments, muscle atrophy and

loss of body weight (Novak & Tabrizi, 2010; Quarrell, 2008; Van der Burgh, Björkqvist, &

Brundin, 2009; Walker, 2007; Wexler, 2012). The cause is a mutation in a gene known as the

huntingtin (HTT) gene which is referred to as an expanded trinucleotide (CAG) repeat (Evans

et al., 2013). It is inherited in an autosomal dominant pattern, meaning that one of the two

1 In this review the term ‘suicidality’ will refer to: suicide ideation, suicide attempts and completed suicides.
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copies of the altered HTT gene mutation is sufficient for the disorder to be passed on from

parent to child (Hewitt, 2010).

Children of those with diagnosed Huntington’s have a 50% risk of inheriting it

(Lawson et al., 1996) and are referred to as ‘at risk’. There is currently no cure (Novak &

Tabrizi, 2010) or disease modifying treatment (van Duijn et al., 2014) and the progression of

the disease occurs without remission until death (Fox, Bloch, Fahy, & Hayden, 1989). The

average survival span is approximately 20 years, with onset typically occurring between the

ages of 35 and 45 years (Paulsen et al., 2005b).

1.3 Clinical characteristics

The symptoms have been classified as a triad of clinical characteristics: motor,

cognitive and psychiatric difficulties (Björkqvist et al., 2006; Larsson, Luszcz, Bui, &

Wahlin, 2006; Paulsen, Ready, Hamilton, Mega, & Cummings, 2001) displayed in Table 1

below. They follow a long prodromal period in which cognitive or psychiatric symptoms are

evident (Paulsen et al., 2008; Tabrizi et al., 2009). Secondary metabolic symptoms besides

the triad of core symptoms and signs are characterised by a decrease in body weight, sleep

and autonomic disturbances (Roos, 2014). Currently the onset of Huntington’s is defined as

when the characteristic motor signs evolve and the gene carrier classification is escalated from

“pre-manifest” to “manifest” disease (Novak & Tabrizi, 2010).
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Table 1. Triad of clinical characteristics
Type Symptoms

Motor Roos (2014) describes the predominant motor behaviour signs as: chorea, meaning unwanted short
lasting and accelerated movements; hypokinesia or what is known as Parkinsonian (slowness in
starting and executing movements and a decrease in all motor activities); dystonia (laboured
twisting and turning movements in voluntary muscles); and rapid tics in both the face and upper
limbs.

Cognitive Slowed thought processing, a deterioration in executive functions, problems with short term
memory, concentration, multi-tasking, impulsivity, and a loss of insight (Novak & Tabrizi, 2010).
Dementia develops in later stages, although, the degree is difficult to define due to the ability to
communicate diminishing in those with the disease (Paulsen et al., 2008).

Psychiatric For ‘mutation’ carriers at some point during lifetime psychopathology is experienced (van Duijn et
al., 2014). Symptoms include depression, suicidality and non-specific behavioural symptoms such
as anxiety, social withdrawal, irritability, agitation, obsessiveness, apathy and personality change
(Higgins & Hoblyn, 2014; Naarding, Kremer, & Zitman, 2001).

1.4 Predictive testing and clinical diagnosis

Genetic testing for the disease involves measuring the CAG repeat length in the HTT

gene, and predictive testing is used for a person who has no symptoms but is considered ‘at

risk’ due to family history (Novak & Tabrizi, 2010). The results of the test show either an

‘increased’ or ‘decreased’ risk, the latter means that they were deemed unlikely to have

inherited the genetic mutation (Bloch, Adam, Wiggins, Huggins, & Hayden, 1992). If the

predictive test result is positive, this indicates that the person is carrying the expanded HTT

gene which means that they will almost certainly develop Huntington’s at some point in the

future (Robin, 2008; Spinney, 2010). Clinical diagnosis which follows is based upon

neurological examination and stage of symptomatology (Roos, 2014).
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2. Method

2.1 Initial search for previous systematic reviews

The Cochrane systematic reviews database and Centre for Reviews and Dissemination

were searched using the term “Huntington’s disease” which revealed zero reviews.

Additionally, a further five databases were independently searched with no date limits

(PsycINFO, Medline (R), EMBASE, CINAHL PLUS, and AMED). This search revealed two

reviews: one titled “To know or not to know: A review of behaviour and suicide ideation in

pre-clinical Huntington’s disease” (Robins Wahlin, 2007) and another titled: “On suicide in

Huntington’s disease: A review” (Bindler, Touzeau, Travers, & Millet, 2010) written in

French. Both reviews are narrative in nature rather than systematic. The first investigates

psychological complications related to predictive testing in Huntington’s disease and is

therefore only considering one risk factor, unlike this review. The second is more relevant but

it only searches one database and it does not specify inclusion criteria or assess the quality of

the papers using a quality tool. It was therefore decided that the synthesis and systematic

assessment of the planned review was warranted.

2.2 Identification of articles

In order to identify appropriate articles to be included in this systematic review a more

precise search strategy and eligibility criteria were designed following the guidance of

Tacconelli (2010).

2.2.1 Search strategy for identification of appropriate studies.

Search criteria were generated by identifying keywords from the title of this review,

generating synonyms for each of the key words and linking them with logical operators. The
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search criteria were then modified using the keywords of identified articles. The same five

relevant electronic databases were searched: PsycINFO (1967 – April 2015), Medline (R)

(1946 – April 2015), EMBASE (1974 – April 2015), CINAHL PLUS (1937 – April 2015)

and AMED (1995 – April 2015) for articles which contained the following key words or text

words2 displayed in Table 2 below.

Table 2. Key words or text words used in search
Key words or text words

A. “huntingtons disease” (term exploded) or “huntington* disease” (keyword) or “HD” (keyword).

B. “suicide” (term exploded) or “suicid*” (keyword) or “*suicide” (keyword).

C. A and B were combined.

NB: Utilising * allows for any articles containing words beginning or ending with the search term to be located,

for example, suicid* enables the identification of articles including suicide, suicidal, suicidology and suicidality.

Exact searches for each database are detailed in Appendix I.

2.2.2 Inclusion and exclusion criteria.

Table 3 and 4 below contain the inclusion and exclusion criteria.

2 All search terms were subject headings unless otherwise identified as keywords.
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Table 3. Inclusion criteria
Inclusion criteria

1. A peer reviewed empirical publication.

2. Written in English.

3. Studies explicitly investigating Huntington’s populations. “Huntington’s populations” encompassed those

who were: ‘at risk’, ‘decreased risk’, or had received ‘formal’ diagnosis. If specified as ‘at risk’ this refers to

those with a parent who had the disease (Paulsen et al., 2005); they may not yet have been tested, or they have

undergone testing and received a ‘mutation’ carrier result of ‘increased’ or ‘decreased’ risk (Hubers et al.,

2012). ‘Non-mutation’ carriers are those who have undergone predictive testing and have received a negative

test result (Fiedorowicz et al. 2011). Following genetic testing and the development of symptoms, a

neurological examination and the use of a measure such as the Unified Huntington’s Disease Rating Scale

(Huntington Study Group, 1996) can be utilised to determine a ‘probable’ or ‘definite’ diagnosis based upon

symptomology (Wetzel et al., 2011). It is also possible to be classified into different categories depending upon

the level of motor signs for example: ‘non-specific motor abnormalities’, as well as classified into certain

disease stages, dependent upon total overall functioning (Paulsen et al., 2005). Other terminology includes:

‘symptomatic’ (Almqvist et al., 1999), ‘unaffected’, ‘possibly affected’ and affected’ (Lipe et al., 1993) and

‘suspected’ (Schoenfeld et al., 1984).

4. Studies investigating suicide and its relationship to Huntington’s disease.

5. Studies defining how suicidal thoughts, suicide intentions, suicide attempts or completed suicide,

were identified (for example: a measure of suicide ideation, medical records, death certificates).

6. Studies including a quantitative analysis of factors related to suicide: suicidal thoughts, suicide intentions,

suicide attempts or completions.
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Table 4. Exclusion criteria
Exclusion criteria

1. Studies where the data for suicidality specifically could not be extracted from the study.

2. Studies measuring solely attitudes to suicide in the future rather than current suicide ideation or physicians

attitudes to assisted suicide.

3. Studies not containing an analysis of factors related to suicide.

4. Studies investigating the association between neurobiology and suicide.

5. Studies which were non-empirical, qualitative or case studies.

6. Studies where the participants consisted of children (less than 18 years of age).

2.3 Database search results

574 articles were identified and after initial filtering to inclusion criteria, 42 studies

remained. Full article reviews were then undertaken by two researchers and further inclusion

criteria applied (see Appendix II), resulting in 16 final studies (see Appendix III). The

reference sections of each of the 16 were scrutinised which identified no further studies. The

flow chart below (Figure 1) illustrates the overall process.
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Figure 1. PRISMA diagram of literature search

5 electronic databases were searched:
PsycINFO, MEDLINE,

EMBASE, CINAHL Plus and AMED

Search results combined (N = 574)

Articles screened on basis of title and abstract

Excluded (n = 532):
Duplicate articles (n = 140)
Non empirical articles e.g. reviews, editorials, books, conference papers, dissertation abstracts (n = 194)
Articles in an unrelated subject or for where data for Huntington’s could not be extracted (n = 85)
Articles with a predominantly biological focus of Huntington’s and no relation to suicide, including drug
studies (n = 53)
Non quantitative studies or case studies/reports (n = 38)
Articles with a psychological/psychiatric focus but not related to suicidality (n = 22)
Not in English (n = 0)

Included (n = 42)

Manuscript review and application of inclusion criteria

Excluded (n = 26):
Articles detailing instances of suicide and no analysis (n = 5)
Articles investigating the association between neurobiology and suicidality (n = 1)
Articles measuring attitudes to suicide in the future (n = 3)
Articles investigating physicians attitudes to assisted suicide (n = 1)
Articles including children (n = 1)
Articles containing no analysis of factors associated with suicide (n = 14)
Articles containing analysis but it is not possible to extract factors related to suicide (n = 1)

Included (n = 16)
Papers found from scrutinising reference sections (n = 0)

Final articles (n = 16)
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2.4 Data extraction

A data extraction form was developed in order to ensure that information from each

study was collated systematically and in sufficient detail for undertaking quality assessment

and data synthesis. Based upon the recommendations of Wright, Brand, Dunn, and Spindler

(2007) and Elamin et al. (2009) the data extraction form was designed to meet the

requirements of the topic under review. See Appendix IV for a copy of the form.
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3. Quality review

3.1 Quality assessment

Consideration of quality assessment tools was carried out in order to identify the most

appropriate, including systematic reviews of quality tools for example: Deeks et al. (2003),

Katrak, Bialocerkowski, Massy-Westropp, Kumar, and Grimmer (2004) and Sanderson, Tatt,

and Higgins (2007). Although, numerous quality tools exist and have been utilised for

appraising studies “most omit key quality domains” (Deeks et al., 2003, p. 3) and “there is no

gold standard critical appraisal tool for any study design” (Katrak et al., 2004, p. 1).

Accordingly, a bespoke quality assessment tool was designed, incorporating questions from

several tools, selected as they included questions considered most appropriate to this review.

See Appendix V for a copy of the tool and the origin of each criterion.

3.2 Piloting of quality assessment tool

To provide a measure of inter-rater reliability, five studies were chosen at random and

reviewed by two researchers independently. The two researchers then discussed the quality

ratings and discrepancies were reviewed and agreed upon where possible. Reasons for

discrepancies tended to be related to a simple oversight, or a difference in the interpretation of

the study information or the quality criteria. The final quality ratings were then compared and

inter-rater reliability was calculated using the kappa statistic. This measure was chosen as it

is suggested to be more robust than percentage agreements (Uebersax, 1987). A very high

level (Landis & Koch, 1977) of inter-rater agreement was achieved: k=0.983, (p< .001), 95%

CI (0.95-1.02).
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3.3 Quality scoring process and summary table

Each study was assessed and scored using the method described in Table 5 below.

Table 5. Key for Table 6
Key
Yes – GREEN (2)
Partial – ORANGE (1)
No – RED (0)
Not applicable – PURPLE (0)

SCORE (%) = total sum divided by total possible sum x 100

The matrix below in Table 6 illustrates a summary of the quality of each study and

scores assigned to each item.
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3.4 Quality scores

Much variation was found in the quality of the papers, from 91% (Hubers et al., 2012)

to 35% (Lipe et al., 1993). Out of the 16 papers incorporated in this review, 12 scored 79%

and over. Generally, retrospective cohort studies scored the lowest. However, these types of

studies have been described as serving a useful purpose (Hess, 2004) and one of them

received a quality score of 85% (Almqvist et al., 1999). Irrespective of quality score, a

decision was made to include all in the synthesis with consideration given to the quality of

each when drawing conclusions. The most prominent methodological issues identified when

assessing the studies are described below.

There are possible selection biases because the use of random sampling has not been

mentioned in any study and participants have been recruited from either a single hospital

(Larsson et al., 2006) or from a voluntary register likely to be acquired from those who attend

support groups, where support may be greater than the norm (Haines et al., 1986). With

regards to response rate, this was only reported in two studies (Larsson et al. 2006; Almqvist

et al., 1999), and the representativeness of the sample is questionable when participants have

chosen to undergo predictive testing (Almqvist, Bloch, Brinkman, Craufurd, & Hayden, 1999;

Almqvist et al., 2003; Larsson et al., 2006; Witjes-Ané, Zwinderman, Tibben, Van Ommen,

& Roos, 2002) because they may well be more confident and capable to deal with possible

‘bad news’ (Codori, Hanson, & Brandt, 1994).

No valid and reliable suicide ideation measure was used by any of the studies and for

the retrospective cohort studies (Almqvist et al., 1999; Baliko, Csala, & Czopf, 2004; Di Maio

et al., 1993; Farrer et al., 1986; Lipe, Schultz, & Bird, 1993; Schoenfeld et al., 1984) there is

concern about whether the data utilised is accurate. Heavy reliance on written records, for
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example case notes, means that it is difficult to control for bias and confounding variables

(Hess, 2004). In physical health the possibility of suicide can often be ignored and the death

classified as due to the disease (Stenager & Stenager, 1992). Additionally, considering death

certificates, suicides may be underestimated because those which have been officially

reported as accidental may often be suicides (Haines, Conneally, & Rao, 1986). For a more

detailed explanation of these issues, please see Appendix VI.
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4. Results Part 1 – A summary of the studies and findings

The results section consists of two parts. Firstly, a summary of the findings and

characteristics of the 16 studies and secondly, a narrative synthesis to answer the systematic

review question: what factors are associated with suicidality in Huntington’s disease?

4.1 Summary of studies

A summary of the data extracted from each study including main characteristics,

findings and limitations are detailed in Table 8 below, which follows Table 7 listing the

abbreviations utilised throughout.
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Table 7. List of abbreviations
Abbreviations
APA = American Psychiatric Association
AS = The Apathy Scale (Starkstein et al., 1992)
AttQ = Attitude Questionnaire
AQ = Affected Questionnaire (Di Maio et al., 1993; Farrer et al., 1986) used by NHDRR
BDI-II = Beck Depression Inventory (Beck, Steer, & Brown, 1996)
BHS = Beck Hopelessness Scale (Beck & Steer, 1988)
C = Cohort study
CCHD = Chapter of Committee to Combat Huntington’s
CCSG = Canadian Collaborative Study Group
CCSPT = Canadian Collaborative Study Predictive Testing Protocol (Fox et al., 1989)
CE = Catastrophic event
CIDI = Composite International Diagnostic Interview (World Health Organisation, 1997) for presence of
psychiatric disorder according DSM-IV (APA, 2000)
COHORT = Cooperative Huntington Observational Research Trial (Dorsey et al., 2012)
DSM-IV = Diagnostic Statistic Manual IV (APA, 2000)
CS = Cross-sectional
FHQ = Family History Questionnaire (Di Maio et al., 1993; Farrer et al., 1986)
GHQ = The General Health Questionnaire (Goldberg & Williams, 1988)
GSI = General Severity Index, from the Symptom Check List-90-Revised (SCL90-R) (Derogatis, 1983)
GWB = General Well-being Scale (Dupuy, 1969)
HD = Huntington’s disease
HSG = Huntington Study Group, a group of physicians in the United States, Canada, Europe, Australia, New
Zealand and South America, dedicated to research in HD
IHA = International Huntington’s Association (worldwide)
LES = Life Experiences Survey (Sarason, Johnson, & Siegel, 1978)
L = Longitudinal
LSI = The Life Satisfaction Index (Fox et al., 1989)
LSA = The Life-Styles Assessment (Fox et al., 1989)
MMSE = Mini Mental State Examination (Folstein, Folstein, & McHugh, 1975)
NEHDC = New England Huntington’s Disease Centre
NHDRR = National Huntington’s Disease Research Roster, a nationwide information resource dedicated to
assisting scientific research in HD
PBA = Problem Behaviours Assessment (Craufurd, Thompson, & Snowden, 2001)
PREDICT-HD = Neurobiological Predictors of HD (a multi-site longitudinal observational study used to
identify and track markers of HD)
PSS = Psychiatric Status Scale (Spitzer, Endicott, Fleiss, & Cohen, 1970)
REGISTRY = a database of all HD patients throughout Europe collated at University College London (includes
genetic status, lifestyle, medical history and disease progression)
SCL90-R = Symptom Check List-90-Revised (Derogatis, 1983)
SD = Standard Deviation
SDMT = Symbol Digit Modalities Test from the cognitive section of the UHDRS-b
SIBS = Self Injurious Behaviour Scale (Fox et al., 1989)
UHDRS-b = Unified Huntington’s Disease Rating Scale (Huntington Study Group, 1996)
UK = United Kingdom
USA = United States of America
WFN-HD = World Federation Neurology Huntington’s research group
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4.1.1 Prevalence of suicidality.

Prevalence rates of suicide ideation in those at risk or diagnosed with Huntington’s

ranged from 1.6% (Fiedorowicz et al., 2011) to 20% (Hubers et al. 2012). Rates for attempted

or completed suicides ranged from 0.6% (Almqvist et al., 1999) to 15% (Di Maio et al., 2003;

Farrer et al., 1986). It was not possible to extract prevalence rates from two studies (Witjes-

Ané et al. 2002; Robins Wahlin et al., 2000). Table 9 below displays which studies measured

suicidal thoughts and/or which measured attempted/completed suicides.

Table 9. Studies measuring suicidal thoughts and/or attempted/completed suicides
Suicidality Studies
Suicidal thoughts Dorsey et al. (2013)

Hubers et al. (2013)
Hubers et al. (2012)
Fiedorowicz et al. (2011)
Wetzel et al. (2011)
Larsson et al. (2006)
Paulsen et al. (2005a)
Witjes-Ané et al. (2002)
Robins Wahlin et al. (2000)

Attempted or completed suicide Dorsey et al. (2013)
Hubers et al. (2013)
Fiedorowicz et al. (2011)
Wetzel et al. (2011)
Larsson et al. (2006)
Baliko et al. (2004)
Almqvist et al. (2003)
Witjes-Ané et al. (2002)
Almqvist et al. (1999)
Di Maio et al. (1993)
Lipe et al. (1993)
Schoenfeld et al. (1986)
Farrer et al. (1984)

Some studies measured both suicide ideation and attempted and/or completed suicide.

The following sections will summarise further information about the methodologies of the

studies and their characteristics.

4.1.2 Study aims and designs.

The aims of the studies included in this review can be categorised into five general
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themes, which together with study design can be seen in Table 10.

Table 10. Aims and design of each study
Aim/Design Studies
Aim
To investigate the potential side effects of drugs Dorsey et al. (2013)
To investigate predictors of suicide in Huntington’s Hubers et al. (2013)

Hubers et al. (2012)
Fiedorowicz et al. (2011)
Wetzel et al. (2011)
Baliko et al. (2004)*
Robins Wahlin et al. (2000)
Di Maio et al. (1993)*
Lipe et al. (1993)*

To investigate the psychological impact of predictive
testing for Huntington’s

Larsson et al. (2006)
Almqvist et al. (2003)
Witjes-Ané et al. (2002)
Almqvist et al. (1999)*

To investigate causes of death in Huntington’s Schoenfeld et al. 1984)*
Farrer et al. (1986)*

To examine critical periods of suicide risk in
Huntington’s

Paulsen et al. (2005a)

Design
Cohort Robins Wahlin et al. (2000)

Di Maio et al. (1993)
Cross-sectional Wetzel et al. (2011)

Paulsen et al. (2005a)
Baliko et al. (2004)
Lipe et al. (1993)
Farrer et al. (1986)
Schoenfeld et al. (1984)

Longitudinal Dorsey et al. (2013)
Hubers et al. (2013)
Hubers et al. (2012)
Fiedorowicz et al. (2011)
Larsson et al. (2006)
Almqvist et al. (2003)
Witjes-Ané et al. (2002)
Almqvist et al. (1999)

*Retrospective cohort studies.

The primary focus of all studies was not specifically to investigate factors associated

with suicidality in Huntington’s. However, it has been possible to extract some of this

information. All of the studies in this review were prospective apart from six which were

retrospective cohort studies. In the eight longitudinal studies the length of follow-up varied

from six months (Almqvist et al., 1999) to five years (Almqvist et al., 2003). The attrition

rates from baseline to final follow-up for six of the longitudinal studies varied from 11%
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(Larsson et al., 2006) to 58% (Witjes-Ané et al., 2002); no figure was recorded for Dorsey et

al. (2013) or Fiedorowicz et al. (2011).

4.1.3 Study origins and authors.

Most of the studies originated from USA (n = 8) and none originated from the UK.

There was overlap in the authors of some of the studies and in the potential sourcing of

participants, but it is not stated in the papers whether the same participants have been utilised

and should this be the case, it may bias some of the findings by overestimating them. Details

are shown in Appendix VII.

4.1.4 Participants.

The total sample size of the 16 studies was N = 23,534. Participants consisted of:

people considered ‘at risk’ who had not yet been tested (for example, an adult child with an

affected parent or an unaffected family member); ‘mutation’ carriers for which test results

may have shown an ‘increased’ risk or ‘decreased’ risk of developing the disease; people who

had undergone genetic testing and received a negative result; referred to as ‘non-mutation’

carriers and those who had undergone a neurological examination and received a ‘formal’

diagnosis. Demographic characteristics of all participants are given in Appendix VIII.

4.1.5 Primary outcome measures.

Table 11 below summarises how suicide ideation and attempted/completed suicides

were measured. Further details of each measure are given in Appendix IX.
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Table 11. Methods used to assess suicidal thoughts and identify completed suicide
Methods Studies
Suicide ideation
UHDRS-b Dorsey et al. (2013)

Hubers et al. (2013)
Fiedorowicz et al. (2011)
Wetzel et al. (2011)
Paulsen et al. (2005a)
Witjes-Ané et al. (2002)

BDI-II Fiedorowicz et al. (2011)
BHS Fiedorowicz et al. (2011)
PBA Hubers et al. (2012)
SIBS Larsson et al. (1996)

Robins Wahlin et al. (2000)
Attempted/completed suicide
Death certificates Baliko et al. (2004)

Farrer et al. (1986)
Schoenfeld et al.(1984)

Medical records Baliko et al. (2004)
Almqvist et al. (2003)
Almqvist et al. (1999)
Lipe et al. (1993)
Schoenfeld et al.(1984)
Farrer et al. (1986)

Register (NHDRR) Di Maio et al. (1993)
Farrer et al. (1986)

The UHDRS-b (Huntington Study Group) has been described by the authors as a valid

Huntington’s specific measure with high internal consistency and inter-rater reliability

($=0.83) when assessing four domains: motor function, cognitive function, psychiatric

function and functional capacity. However, the six studies (Dorsey et al., 2013; Fiedorowicz

et al., 2011; Hubers, et al. 2013; Paulsen et al., 2005a; Wetzel et al. 2011; Witjes-Ané et al.

2002) that utilised this measure assessed suicide ideation by asking a one, two-part question

from the psychiatric subscale which assesses frequency and severity of suicidal thoughts.

Therefore, the validity and reliability ratings no longer apply.

All studies asked an additional question about previous suicide attempts but these

were not part of a standardised or validated measure. Two studies (Hubers et al., 2013;

Witjes-Ané et al., 2002) described using either a psychiatrist or psychologist to assess suicide

ideation, which is a strength. However, it is not clear whether they asked for any additional
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information other than that already described. Fiedorowicz et al. (2011) included further

questions about suicide risk by extrapolating individual items from the BDI-II (Beck et al.,

1996) and the BHS (Beck & Steer, 1988). Although, the BDI-II and BHS are both known to

be valid and reliable measures (Beck & Steer, 1991, 1993; Beck, Steer, & Carbin, 1988;

Simpson & Tate, 2002), the study only used certain items, the properties of which are unclear.

The PBA (Craufurd et al., 2001) is also a Huntington’s specific measure described by

the authors to have good inter-rater reliability ($=0.73-0.82) when assessing three

dimensions: apathy, depression and irritability. However, the study that used this measure

(Hubers et al. 2012) assessed suicide ideation by asking a one, two-part question from the

depression dimension, which assesses frequency and severity of suicidal thoughts, for which

the properties are unknown.

Two studies (Larsson et al., 2006; Robins Wahlin et al., 2000) used all items from the

SIBS (Fox et al., 1989): a Huntington’s specific measure of suicide ideation. Whilst this

measure has been utilised by other studies not included in this review (Bloch et al., 1989; Fox

et al., 1989) and appears the superior, no information about the validity or reliability could be

found.

Of the remaining studies (n = 7) reporting attempted/completed suicides, despite

concerns about the accuracy of retrospective data (Hess, 2004), the validity of the findings are

strengthened for three studies (Baliko et al., 2004; Farrer et al., 1986; Schoenfeld et al., 1984)

because they utilised a combination of death certificates, medical records and reports from

relatives rather than one sole measure of suicide.
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4.1.6 Secondary outcome measures.

Table 12 below summarises the other measures utilised in the sixteen studies. A

description of each measure is contained within Appendix X. The secondary measures have

been detailed as they are important measurements of potential risk factors.

Table 12: Secondary outcome measures utilised by the studies in this review
Measures Studies
Alcohol misuse: self designed questionnaire Lipe et al. (1993)
Apathy: scale Hubers et al. (2012)
Depressed mood was measured using:
BDI-II

UHDRS-b

PBA (includes: apathy & irritability)

Fiedorowicz et al. (2011)
Almqvist et al. (2003)
Dorsey et al. (2013)
Hubers et al. (2013)
Fiedorowicz et al. (2011)
Wetzel et al. (2011)
Paulsen et al. (2005a)
Witjes-Ané et al. (2002)
Hubers et al. (2012)

Cognitive functioning: UHDRS-b Hubers et al. (2013)
Fiedorowicz et al. (2011)
Wetzel et al. (2011)
Paulsen et al. (2005a)
Witjes-Ané et al. (2002)

Fox et al. (1989) protocol for predictive testing
(CCSPT programme) which includes:
LSI (life satisfaction)
LSA (life style)
Measure of wellbeing
BDI-II
GHQ (psychological health)
One study included additionally:
AttQ (attitude to testing)

Larsson et al. (2006)
Robins Wahlin et al. (2000)

Robins Wahlin et al. (2000)
Functional (total functioning): UHDRS-b Dorsey et al. (2013)

Hubers et al. (2013)
Fiedorowicz et al. (2011)
Wetzel et al. (2011)
Paulsen et al. (2005a)
Witjes-Ané et al. (2002)

Life changes (recent): LES Fiedorowicz et al. (2011)
Medical records check: self designed questionnaire
Social support
Presence of depression
Presence of dementia

Lipe et al. (1993)
Lipe et al. (1993)

Mental state: MMSE Dorsey et al. (2013)
Hubers et al. (2012)

Motor functioning: UHDRS-b Dorsey et al. (2013)
Hubers et al. (2013)
Fiedorowicz et al. (2011)
Wetzel et al. (2011)
Paulsen et al. (2005a)
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Witjes-Ané et al. (2002)
Psychiatric disorder:
CIDI according to DSM-IV

PSS

Hubers et al. (2012)

Fiedorowicz et al. (2011)

Psychiatric distress: GSI from SCL-90 Almqvist et al. (2003)
Psychiatric symptoms: UHDRS-b Hubers et al. (2013)

Wetzel et al. (2011)
Witjes-Ané et al. (2002)

Psychological mood: GWB Almqvist et al. (2003)
Psychiatric history: SIBS Larsson et al. (2006)

Robins Wahlin et al. (2000)
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5. Results Part 2 – What factors are associated with suicidality in

Huntington’s?

A narrative approach will be used to combine, summarise and analyse textually the

findings of all 16 studies incorporated in this review, including a consideration of the quality.

The narrative synthesis was deemed to be the most appropriate rather than a numerical meta-

analysis (Tacconelli, 2010). This was decided a priori as the review topic was likely to result

in a diverse range of studies, designs, settings and measures (Centre for Reviews and

Dissemination, 2008). Risk factors for suicidality for which there is quality evidence will be

determined, as well as others that require further research. The main focus will be to identify

disease-related variables which can be modified through intervention, and to pinpoint ‘red

flags’ for which preventative measures can be put in place. Demographic variables will

follow. For ease of reference, tables detailing the findings for disease-related variables are

included in Appendix XI. Each risk factor will be considered in turn looking at both suicide

ideation and attempted or completed suicide.

5.1 Psychiatric symptoms and history

Depressed mood was found to be the most significant correlate and predictor of

suicide ideation in three longitudinal studies: Hubers et al. (2013) and Hubers et al. (2012)

found a significance level of p< .001 at baseline and at follow-up it was found to

independently predict suicidal thoughts at a level of p< .03 and p< .04. Over a three and a

half year period, Fiedorowicz et al. (2011) reported a BDI-II score >13 to be a risk factor for

suicide ideation p< .0006. A cross-sectional study confirmed depressed mood to be the

strongest predictor of suicidal thoughts in Huntington’s (p< .001) for those with the highest

suicidal ratings (Wetzel et al., 2011).
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The quality scores of these studies ranged from 83% to 91%. It is a weakness of all

studies that they assessed suicide ideation by extrapolating one item from a full measure. The

assessment method by Fiedorowicz et al. (2011) is slightly more credible as they extrapolated

items from three separate measures as opposed to one.

Hubers et al. (2013) found additional factors at baseline to be significantly correlated

with suicide ideation, namely: anxiety, apathy, irritability and aggression (p< .001).

Similarly, Wetzel et al. (2011) found anxiety (p< .001), aggression (p< .001) and alcohol

abuse (p< .04) to predict suicide ideation (although, the effect sizes were small) but not

obsessive/compulsive behaviour or tobacco or drug use. Larsson et al. (2006) found that at

baseline, participants with a psychiatric history reported having more suicidal thoughts (p<

.05) than those who did not. Quality scores for these three studies ranged from 79% to 85%.

Again, it is a weakness that the study by Wetzel et al. (2011) measured suicide ideation by

using solely one extrapolated item from a full measure. Larsson et al. (2006) used all items

from the SIBS, but psychometric properties about this measure could not be found.

Conversely, Fiedorowicz et al. (2011) found no difference in those who were suicidal

and those who were not when measuring presence of psychiatric status, for example: anxiety,

grandiosity, and alcohol abuse (quality score: 86%). It is a weakness that there was a low rate

of suicidality which limits statistical power.

Thus, five studies of higher quality suggested psychiatric symptoms/history are risk

factors for suicide ideation; however whilst one disagreed with some of the factors, it is likely

that this was due to the low rate of suicidality.

Considering attempted or completed suicide, three participants attempted suicide

during a five year longitudinal study (Almqvist et al., 2003), one had depressed mood and the
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presence of psychiatric distress, one had depressed mood and a psychiatric history and the

other had normal scores on the psychological measures (quality score: 86%). Because this

group study carried out an analysis followed by the descriptions of only three cases, it may

not be generalisable. Lipe et al. (1993) carried out a retrospective cohort study and found that

those with depression were found to have higher odds (OR = 1.26) of completing suicide and

no evidence of alcohol misuse in those who completed suicide (quality score: 35%). In

another retrospective cohort study (Schoenfeld et al., 1984), it was found that out of 11 who

completed suicide two were in psychiatric hospitals at the time (quality score: 79%).

Although, the quality score of the latter is more acceptable than the study by Lipe et al. (1993)

it is important to note that the data for both studies may have come from sources which were

potentially inaccurate.

Thus, three studies, two of higher quality, suggest psychiatric symptoms/history to be

a risk factor for actual suicide. Further investigation is required however, due to

generalisability issues with one of the higher quality studies.

5.2 Suicidality in the past

Hubers et al. (2013) found a suicide attempt in the past to be a significant independent

correlate of suicide ideation at baseline (p< .001) as did the study by Fiedorowicz et al. (2011)

(p< .0002) (quality scores: 83% to 86%). A further study reported that in those who disclosed

higher levels of suicide ideation, 5% reported attempted or completed suicides in family

members (quality score: 85%) (Robins Wahlin et al., 2000). However, the sample size of this

study was small (n = 34), which could limit generalisability.

Considering attempted or completed suicide, one participant from the above study

(Fiedorowicz et al., 2011) completed suicide following two previous attempts (quality score:

86%). In contrast, a retrospective cohort study (Farrer et al., 1986) reported that out of 25
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completed suicides, none had previously attempted suicide. Data came from death certificates

and medical records. However, if someone had attempted suicide in the past this may not

have been known. In addition, the quality score is low: 37%, which further undermines the

findings.

Therefore, two higher quality studies found past suicide attempts to be a risk factor for

current suicide ideation. For completed suicide only there is only one study with limited

generalisability which found past suicide attempts to be a risk factor and another of low

quality which disagreed. This suggests further investigation is required in this area for

completed suicides.

Five studies have suggested the occurrence of further cases of suicide in the same

family as a risk factor for completed suicide. Baliko et al. (2004) found that suicide among

close relatives (parent/child, brother/sister) occurred in four families which had nine cases of

Huntington’s (quality score: 47%). Almqvist et al. (2003) reported that one person who

attempted suicide in their sample had a family history of suicide (quality score: 86%).

Similarly, Di Maio et al. (1993) found that 28% of the families in the total sample

experienced 48% of the cases of suicide (quality score: 44%); Lipe et al. (1993) found that the

odds of committing suicide were increased if there had been other suicides in the family OR =

1.75 (quality score: 35%) and Schoenfeld et al. (1984) reported that out of those who

completed suicide in their study two were sisters and two were uncle and nephew (quality

score: 79%). All studies, however are retrospective cohort studies and therefore could be

based upon inaccurate data.

With regards to suicide of a family member being a risk factor for completed suicide,

five studies reported this, two with higher quality ratings.
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5.3 Proximity to genetic testing

Hubers et al. (2012) found no significant difference in the presence of suicide ideation

when comparing those who received their genetic test result within the year preceding the

study and those who received it more than a year before (quality score: 83%). A limitation

though, is that the authors seemed to have assumed that thoughts that occurred after the one

year period were associated with something else.

With regards to completed suicide, Almqvist et al. (2003) found that in three

participants who attempted suicide in their study one attempted suicide on the day of

receiving the test result; another attempted suicide whilst waiting for test results and then

again two years later; and a third attempted suicide four years after receiving the result

(quality score: 86%). In an earlier study by Almqvist et al. (1999) the time period after testing

for those who attempted suicide is shorter (0.5-29 months) compared to those who completed

suicide (3-35 months) (quality score: 85%). The limitation of both these studies however, is

that it is not possible to judge whether the suicide is related to the time period or to other

factors.

Given the limitations and the absence of additional evidence, further investigation is

required in this area.

5.4 Results of genetic testing

Following genetic testing, carrying the Huntington’s gene is determined if there are

86= \P[PL^] ZQ h,/ $<TPOZ\ZaTNc P^ LW( +)**%( IS\PP ]^_OTP] QZ_YO Y_XMP\ ZQ 86= \P[PL^]

not to be associated with suicide ideation (Hubers et al. 2013; Hubers et al. 2012;

Fiedorowicz et al. 2011).
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Robins Wahlin et al. (2000) found that those who received ‘mutation’ carrier status

exhibited a significantly higher rate of suicide ideation (p< .05) than those who received ‘non-

carrier’ status (quality score: 85%). Similarly, Hubers et al. (2012) found that 20% of

‘mutation’ carriers in their study displayed suicide ideation compared to 0% of ‘non-

mutation’ carriers (quality score: 91%) and Larsson et al. (2006) reported that ‘mutation’

carriers disclosed thinking about suicide more often, over time, than ‘non-mutation’ carriers

(quality score: 79%).

One study (Witjes-Ané et al., 2002) contradicted the above findings and reported no

difference between ‘mutation’ carriers and ‘non-mutation’ carriers; however, the rate of

suicidality in the sample was extremely low resulting in a lack of statistical power (quality

score: 88%).

Three higher quality studies found the number of CAG repeats not to be associated

with suicide ideation and another three higher quality studies are suggesting ‘mutation’ carrier

status to be a risk factor for suicide ideation, with one contradictory study. Although, it does

need to be considered that, the increase in risk could be related to other factors, rather than

solely the test result.

One prospective study investigated completed suicide (Almqvist et al., 2003) reporting

that out of 106 participants who received a ‘decreased risk’ result three attempted suicide

(quality score: 86%). This data, however, has only come from three cases. In retrospective

studies: Di Maio et al. (1993) found that out of those who completed suicide, a higher

percentage were classified as ‘possibly at risk’ than ‘at risk’ and in a further study (Lipe et al.

1993) out of 11 suicides, one person had received an ‘at risk’ status, compared to eight who

were formally diagnosed (quality scores: 35% to 44%). As well as the lower quality score of
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the latter two studies, there are also concerns about the accuracy of the data from medical

records, registers and death certificates.

In summary, with regards to completed suicide, three studies are suggesting the

following results to be risk factors for suicide: ‘decreased risk’, ‘possibly at risk’ and ‘at risk’.

Due to the lack of high quality evidence further investigation is required.

5.5 Age at onset and proximity to ‘formal’ diagnosis

Three lower quality studies (quality scores: 37% to 47%) investigated age at onset for

completed suicide (Baliko et al., 1994; Di Maio et al., 1993; and Farrer et al. 1986). The first

study suggested mean age at onset to be lower for those who completed suicide when

compared to those who did not and the other two studies reported no difference in mean age at

onset.

One study asked participants how recently they had received ‘formal’ diagnosis

(>15years, mid 9-15 years, <9 years) and found no significant differences in level of suicide

ideation (quality score: 86%) (Fiedorowicz et al., 2011). This, however, could be confounded

with type of neurological examination diagnosis and symptom severity.

Due to a lack of high quality evidence for both age at onset and formal diagnosis,

further investigation is required.

5.6 Results of neurological examination, disease stage and symptom severity

Following genetic testing, ‘mutation’ carriers can be classified according to

neurological examination result and symptoms. A study by Paulsen et al. (2005a) found the

highest rates of suicide ideation in two classifications: firstly: ‘non-specific motor

abnormalities’ (19.8%) which significantly increased (p< .001) from the rate of suicide
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ideation in the ‘normal’ category and secondly: ‘motor abnormalities indicating possible

Huntington’s’ (23.5%) which significantly decreased (p< .05) in the ‘motor abnormalities

indicating definite Huntington’s’ classification (quality score: 87%). Based upon level of

independence, in the same study, the presence of suicide ideation at different stages of the

disease was calculated. Results showed that suicide ideation was most often endorsed in the

early stages (for example: 21.6% in stage two compared to 9.8% in stage five p< .01). These

findings imply that suicide risk is greater during the earlier stages of the disease following the

development of symptomatology (quality score: 87%). A clear strength of this study is the

large sample size (n = 4171).

In contrast, an investigation with ‘asymptomatic’ carriers by Larsson et al. (2006)

reported that 52% said they would consider suicide in the future and 30% expected that they

would consider it when they reached middle or advanced stages of the disease (quality score:

79%). However, because this is measuring future possible suicidality rather than current

suicide ideation in asymptomatic participants, the results of the two cannot be accurately

compared. It is also a weakness that the study has a relatively small sample size (n = 93).

Looking at symptoms, two studies (Hubers et al., 2012; Wetzel et al., 2011)

investigated the association between level of cognitive functioning and suicide ideation.

Cognitive functioning was found not to be a significant predictor (quality scores: 85% to

91%). With regards to total level of functioning (overall functioning and independence) and

motor symptoms, the same two studies found that they were not significant predictors of

suicide ideation. Hubers et al. (2013) and Fiedorowicz et al. (2011) (the latter just looking at

motor symptoms) reported the same (quality scores: 83% to 86%). For Hubers et al. (2013)

and Fiedorowicz et al. (2011) it is a limitation that prevalence of suicidality in the study is

low.
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With regards to suicide ideation following neurological examination, experiencing

‘non-specific motor abnormalities’ and ‘motor abnormalities indicating possible

Huntington’s’ were found to be risk factors. Similarly, with regards to level of

independence/symptomatology, the earlier stages of the disease have been found to be a risk

factor. Although with only one higher quality study, further investigation is required. Two

higher quality studies have shown level of cognitive functioning not to be a risk factor, three

higher quality studies have found total functioning not to be a risk factor and four higher

quality studies have found level of motor functioning not to be a risk factor.

From reviewing medical records, it was found that out of 26 who attempted or

completed suicide (Almqvist et al., 1999): 16 were ‘symptomatic’, which included one

‘suspected’ and four who had been recently diagnosed (quality score: 85%). The findings of

this study have considerable worth as it was an international collaborative study with a large

sample size (n = 4527). Di Maio et al. (1993) found that those who completed suicide were

more likely to be classified as ‘possibly affected’ and Lipe et al. (1993) found that eight out of

ten who completed suicide were classified as ‘affected’ and two ‘unaffected’ (quality scores:

35% to 44%). Schoenfeld et al. (1984) reported that nine out of 20 suicides were those who

were symptomatic and had been formally diagnosed and the remainder classified as

‘suspected’ (quality score: 79%).

Looking at stage of disease, the results of four retrospective cohort studies have

suggested that the early stages of the disease are when people are more likely to complete

suicide. Baliko et al., (2004) reported higher risk in early or later stages, Farrer et al. (1986)

reported early to middle stages and Lipe et al. (1993) reported suicide being most common

within one year of onset and (quality scores: 35% to 47%). Schoenfeld et al. (1984) with a

quality score of 79% agreed, finding early stages of the disease to be a risk factor.
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In summary, despite the different use of terminology and lower quality of two studies

out of four it appears that those who are ‘possibly affected/suspected’, ‘affected’ or

‘symptomatic’ are most at risk. With regards to stage of disease, despite the quality of three

out of four of the studies being lower, all are suggesting being in the early stages of the

disease to be a risk factor for completed suicide.

5.7 Estimated disease duration

An estimation of disease duration can be calculated by subtracting age at onset from

current age (Vassos, Panas, Kladi, & Vassilopoulos, 2008). Hubers et al. (2013) found that

those who reported suicide ideation had a significantly shorter estimated disease duration (p<

.01) (quality score: 83%). Hubers et al. (2012) disagreed, finding no significant difference

(quality score: 91%).

Considering completed suicide, Di Maio et al. (1993) found disease duration to be

significantly lower (p< .0001) in those who completed suicide and Farrer et al. (1986)

reported that those who completed suicide lived with their illness for 5.8 years less than those

who died of other causes (quality scores: 37% to 44%).

Shorter estimated disease duration has been suggested to be a risk factor for suicide

ideation by one higher quality study, however another disagreed. With regards to completed

suicide two studies of lower quality suggest a shorter disease duration to be a risk factor. It is

difficult to know, however, whether disease duration was the risk factor or another variable.

Further investigation is required.
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5.8 Medication

Dorsey et al. (2013) reported that the use of tetrabenazine for chorea was not

associated with an increased risk for suicide ideation (quality score: 83%). However, the

samples of participants exposed to the drug were low. Hubers et al. (2013) found higher use

of psychotropics (anti-depressants, benzodiazepines, mood stabilisers/anti-epileptics) (p<

.001) in those with suicide ideation, as did Hubers et al. (2012) who found that the use of anti-

depressants was independently associated (p< .001) with suicidal thoughts (quality scores:

83% to 91%).

Further studies are required to investigate potential side effect of an increase in suicide

ideation with the use of tetrabenazine. With regards to the use of psychotropics, the quality of

the two studies does suggest their use may be a risk factor for suicide ideation. However,

depressed mood could be a confounding variable.

5.9 Other

No difference was found in the presence of suicide ideation for those who were living

in a residential institution or not (Hubers et al., 2012) and no associations were found between

recent lifestyle changes and suicide ideation except for those who had been in prison in the

past two years (p< .002) Fiedorowicz et al. (2011) (quality scores: 86% to 91%). As there is

only one of each study, further investigation is required.

5.10 General demographic variables

Whilst many of the following factors are not those which can be ameliorated,

information about general demographics will contribute to highlighting ‘red flags’ for

potential difficulties. Four higher quality studies (quality scores: 83% to 91%) showed that
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sex was not related to suicide ideation (Fiedorowicz et al., 2011; Hubers et al., 2012; Hubers

et al., 2013, Wetzel et al., 2011). In four lower quality studies (quality scores: 35% to 47%)

over 70% of those who completed suicide were male (Baliko et al., 2004; Di Maio et al.,

1993; Farrer et al., 1986; Lipe et al., 1993); one with a better quality score of 79% found the

same (Schoenfeld et al., 1984) and another with a quality score of 85% disagreed (Almqvist et

al., 1999). However, for the studies of better quality, the number of people who completed

suicide was small.

Considering age, only one study (Schoenfeld et al., 1984) provided data in relation to

age that could in anyway be predictive of completed suicide (quality score: 79%) which

suggested younger age to be a predictor for actual suicide; other studies only provided

average ages at time of participation (Fiedorowicz et al., 2011; Hubers et al., 2012; Hubers et

al., 2013, Wetzel et al., 2011) which were found not to be associated with suicide ideation

(quality scores: 83% to 91%).

With regards to level of education, two higher quality studies (Fiedorowicz et al.,

2011; Wetzel, et al., 2011) found no association between education and suicide ideation

(quality scores: 85% to 86%). Considering employment status for completed suicide, one

higher quality study (Almqvist et al. 2003) reported that one participant completed suicide

just after their employment was terminated and in another higher quality study (Almqvist et

al. 1999) all who completed suicide were employed (quality scores: 85% to 86%). In both

studies however, the number of people who completed suicide was small.

With regards to family size, one lower quality study (Baliko et al., 2004) reported that

completed suicide occurred more frequently in larger families and another of lower quality

(Lipe et al. 1993) reported that odds for suicide were higher (OR = 1.43) if there was no



57

contact with other family members with the disease (quality scores: 35% to 47%). Hubers et

al. (2012) found no difference in suicide ideation depending upon marital status (quality

score: 91%), whereas for completed suicide, one study (Lipe et al., 1993) found the odds for

suicide were higher if the person was not married (OR = 1.06) or living alone (OR = 1.26)

(quality score: 35%). In a better quality study, Schoenfeld et al. (1984) reported that 65% of

those who completed suicide were married (quality score: 79%). For both studies the number

of completed suicides was small.

Hubers et al. (2012) found no difference in suicide ideation depending upon the

number of children participants had (quality score: 91%). For completed suicide, Baliko et al.

(2004) reported that suicide occurred more frequently in those with a lower number of

children, Lipe et al. (1993) found higher odds for suicide (OR = 13.6) if the person had no

children (quality scores: 35% to 47%) and in a better quality study (Schoenfeld et al., 1984)

65% of those who completed suicide had children (quality score: 79%).

In summary, higher quality evidence suggests that suicide ideation does not differ

depending on sex and although there is only one study, younger age may be a risk factor for

completed suicide. Level of education was found not to be associated with suicide ideation

and further investigation is required with regards to employment status and completed

suicide. A lack of higher quality evidence and conflicting findings means that further

research is needed to investigate whether family size, marital status and number of children

are risk factors for suicidality.
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6. Discussion

The aim of this review was to present systematically and to synthesise the

characteristics and outcomes of quality appraised research studies which have provided

findings about the risk factors associated with suicidality in Huntington’s, especially those

factors that can be ameliorated or used as ‘red flags’ for clinicians to be aware of when

supporting those with Huntington’s.

6.1 Findings

The results of this review provide strong evidence suggesting that the following are

risk factors for suicide ideation: psychiatric symptoms/history, ‘mutation’ carrier status and

the use of psychotropics (although this could be confounded with psychiatric symptoms).

Strong evidence suggests that these variables are not risk factors: the number of CAG repeats,

cognitive, total and motor functioning, sex and level of education.

For attempted or completed suicide there is strong evidence for the following:

psychiatric symptoms/history, the suicide of a family member, a neurological examination

result of: ‘suspected’ Huntington’s or ‘symptomatic’ and being in the early stages of the

disease. Table 13 below, displays the results with additional factors for which there are less

evidence and require further investigation.
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Table 13. Evidence for risk factors and evidence for factors which do not increase the risk
Factors Suicide ideation Attempted/completed suicide
Risk factors
Strong
evidence
$h+]^_OTP]%

Psychiatric symptoms and history (5 higher
quality studies, 1 of higher quality disagreed).
Suicidality in the past (2 higher quality
studies)
Results of genetic testing = ‘mutation’ carrier
status (3 higher quality studies, 1 higher
quality contradicts with a small sample)
The use of psychotropics (2 higher quality
studies).

Psychiatric symptoms and history (2 higher
quality studies: 1 study of lower quality).
Suicide of a family member in the past (5
studies including: 2 of a higher quality).
Results of neurological examination = ‘formal’
diagnosis of ‘symptomatic’ or ‘suspected’ (2
higher quality studies).
Being in the early stages of the disease (4
studies, 1 of higher quality).
Male (5 studies: 1 higher quality, 4 lower
quality, 1 contradictory of higher quality) –
requires further investigation.
Age of death (4 studies: 1 higher quality, 3
lower quality, 1 contradictory of lower quality)
–requires further investigation.

1 higher
quality
study
(further
investigation
required).

Estimated disease duration being shorter (but 1
higher quality study disagrees).
Employment (but 1 higher quality study
disagrees).
Incarceration in the past 2 years.

Suicidality in the past (but 1 lower quality
study disagrees).
Closer proximity to receiving genetic testing
result (but 1 higher quality study disagrees).
Results of genetic testing = ‘decreased’ risk.
Results of neurological examination = ‘non-
specific motor abnormalities’ or ‘motor
abnormalities indicating possible
Huntington’s’.
The earlier stages of symptomatology.
Recent diagnosis.
Not married (but 1 study of lower quality
disagrees).

1 study of
lower
quality
(further
investigation
required).

NA Results of genetic testing = ‘at risk’.
Results of genetic testing = ‘possibly at risk’.
Results of examination = ‘possibly affected’.
Results of examination = ‘affected’.
Shorter disease duration (2 studies of lower
quality) – further investigation required.
Mean age at onset for those who completed
suicide: 37.8, mean age at onset for those who
did not: 40.4 (but 2 of lower quality disagree).
Being from a larger family.
Not being in contact with other family
members with the disease.
Having children/ a small number of children
(but 1 study of lower quality disagrees).

Not risk factors
Strong
evidence
$h+]^_OTP]%

Number of CAG repeats (3 higher quality
studies).
Cognitive functioning (2 higher quality
studies).
Total functioning (3 higher quality studies).
Motor functioning (4 higher quality studies).
Sex (4 higher quality studies).
Age (4 higher quality studies).
Education (2 higher quality studies).

NA
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1 higher
quality
study
(further
investigation
required).

Proximity to genetic testing.
Proximity to diagnosis.
The use of tetrabenazine.
Living in a residential institution.
Marital status.
Children.

NA

6.2 Methodological issues and weaknesses

It is important to consider that whilst these findings suggest several risk factors for

suicidality in Huntington’s, the studies included in this review are correlational studies

meaning that they are observational rather than experimental. Cohort, cross-sectional and

longitudinal studies do not manipulate factors and whilst they can suggest a relationship

between variables they have reduced statistical power to ascertain causality (Tooth, Ware,

Bain, Purdie, & Dobson, 2005). Other issues which may weaken the reliability of the

findings are the use of a non-validated and potentially unreliable primary outcome measures

and the conducting of reviews of medical records and death certificates which may not

contain accurate information, for example, due to suicide being classified as accidental

(Haines et al. (1986). Retrospective study designs were also utilised and generally these are

considered as inferior to prospective designs (Hess, 2004).

Additional weaknesses identified in the reviewed studies included: no power

calculation to determine the sample size, sample bias mainly due to recruitment from only one

site per study or from a voluntary register, losses to follow-up, omitting the reporting of

confidence intervals or the magnitude of the effect and a lack of consideration of response

rate, study limitations and external validity. Whilst case studies were excluded in the initial

search criteria, some group studies have reported results focussing on the individual cases of

those who attempted or completed suicide which could limit the generalisability of the

findings (Flyvbjerg, 2006). In addition to this, the focus of each study was not always risk
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factors associated with suicide and therefore relevant information could not always be

extracted from the findings.

6.3 Limitations of the review

There are some limitations to this systematic review. Centre for Reviews and

Dissemination (2008) propose that the best quality evidence possible should be used when

writing a systematic review, however, the quality of the quantitative studies used in this

review range from 35% to 91%. Qualitative research has been postulated to have an

important role in systematic review findings (Jackson & Waters, 2005) and may have

contributed to the understanding of risk factors for suicide, but was excluded. Findings from

unpublished studies which can be included in reviews (Altman, 2001) have also been omitted.

Ideally, in order to avoid publication bias, a review should include all studies of relevance,

regardless of publication status (Centre for Reviews and Dissemination, 2008). The overlap

of authors who have written papers included in this review may also mean an overestimation

of findings if the data has been analysed for more than one study.

No single quality tool has been identified for widespread use within systematic

reviews of observational studies (Sanderson et al., 2007). However, a limitation of the

bespoke tool utilised in this review is that the scoring of it implies that each assessed

component has an equal weighting. For example, the reporting of a clear hypothesis was

allocated the same weighting as the use of appropriate statistical tests. What is not reflected

in the weighting of each component of the tool is that the use of an appropriate analysis could

be argued to be more critical than if the study had reported the hypotheses or not. This may

have resulted in an over-reliance on the subjective rating of the researcher in defining the

degree of overall methodological weakness.
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Additionally, whilst this review has been carried out in a rigorous and transparent

manner, narrative synthesis has inherently been proposed to be a more subjective process than

meta-analysis which has greater power and precision (Centre for Reviews and Dissemination,

2008).

6.4 Future research

As well as the requirements already mentioned in Table 13 above, this review has

highlighted other areas for further investigation. Hubers et al. (2013) proposed how the

investigation of trajectories of suicidality is needed, especially the extent to which suicide

ideation is related to actual suicide at each stage of the disease (Witjes-Ané et al., 2002). Few

studies have demonstrated the weight of each predictor of suicide (Paulsen et al., 2005a).

With regards to assessment measures, Hubers et al. (2012) and Wetzel et al. (2011) suggested

that instead of a general medical questionnaire, the use of a detailed psychopathology

interview should be incorporated. A lack of diagnostic criteria and adequate rating scales are

still a problem and were initially raised in an earlier review by Naarding et al. (2001). Valid

and reliable outcome measures for suicide ideation are essential. With regards to predictive

testing, Almqvist et al. (1999) suggested that the use of a control group of individuals who

have chosen not to undergo testing could be followed whilst monitoring suicidality. No

studies have investigated whether suicidal thoughts predict completed suicide, whilst this

seems obvious, specific research in this population is required. Future research could also

investigate which variables prevent individuals with Huntington’s from considering or

completing suicide.
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6.5 Clinical relevance

The reviewed research has made recommendations for amendments to clinical practice

to work towards reducing suicidality in Huntington’s. Several studies including Hubers et al.

(2012) and Robins Wahlin et al. (2000) described the importance of screening suicide ideation

at all stages of the disease, especially including careful follow-up after genetic testing and

when individuals become ‘symptomatic’ (Almqvist et al., 1999; Schoenfeld et al., 1984).

Individuals with depressive symptoms should be prioritised (Fiedorowicz et al., 2011; Paulsen

et al., 2005a). Furthermore clinicians should carefully monitor those who have carried out

previous suicide attempts (Fiedorowicz et al., 2011), where there has been a suicide in the

family (Baliko et al., 2004; Schoenfeld et al., 1984), those with psychiatric symptoms (Wetzel

et al., 2011; Witjes-Ané et al., 2002) and those in the early stages of the disease following

formal diagnosis (Schoenfeld et al., 1984).

During the assessment of individuals with Huntington’s, an awareness of risk factors

for suicide is essential (Almqvist et al., 1999). Additionally, the identification of ‘red flags’

will help clinicians to know what to look out for and interventions can be put in place in order

to reduce risk. Consideration of support strategies such as referrals to mental health

professionals and counselling (for example: Hubers et al., 2012; Larsson et al., 2006) are

required for all including those undergoing genetic testing; as are taking the necessary steps to

ensure the safety of any individual who discloses suicide ideation (Wetzel et al., 2011).

Before testing and in order to identify those who may require additional support, a baseline

assessment should be carried out (Almqvist et al., 2003).
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7. Conclusion

Despite some limitations, this current review contributes to the body of research

examining suicidality in Huntington’s and provides important findings for individuals with the

disease, researchers and service commissioners. Further research is required in this area to

focus on reducing prevalence rates of suicide, to further understand the risk factors and to

develop and implement appropriate interventions to ameliorate and address them.
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Abstract

Background: Research has found depressive symptoms to occur frequently in people with

Multiple Sclerosis (MS). Rates of suicide ideation are also increased in this population.

‘Rational suicide’ is a concept used to describe the presence of suicide ideation in the absence

of major depression. It has been suggested as a way of gaining a sense of mastery over the

disease.

Rationale: In MS, evidence has been found for a direct association between disability and

depression, disability and suicide ideation, and depression and suicide ideation. However, all

three variables have not yet been investigated altogether.

Aims: This study therefore explored the relationship between all three variables, examined

differences in types of progressive MS, types of disability, and looked for a sub-group of

individuals who displayed what is referred to as ‘rational suicide’.

Method: Using a cross-sectional study design, standardised questionnaires measuring:

disability, depression and suicide ideation were administered to those attending MS out-

patient clinics.

Results: Depressive symptoms were found to mediate the relationship between both

perceived and actual physical disability and suicide ideation. There were no differences

between types of MS; however, there were significant differences in levels of suicide ideation

for different disability types and an identified sub-group of individuals displaying ‘rational

suicide’ for those with lower levels of perceived disability.
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Conclusion: The findings clearly suggest that as part of routine clinical practice, regular

screening is required for both depression and suicide ideation, whilst bearing in mind the

disability types for which a higher level of suicide ideation was found.
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1. Introduction

1.1 Overview

Multiple sclerosis (MS) is a chronic inflammatory disease of the central nervous

system which affects more than two million people worldwide (Kingwell et al., 2013). In the

Western world it has been identified as the most frequent cause of progressive neurological

disability in young adults (Gunzler et al., 2015). In Europe, for the past three decades, a

prevalence rate of 83 people per 100,000 has been estimated (Pugliatti et al., 2006). In the

United Kingdom specifically, Mackenzie, Morant, Bloomfield, MacDonald & O'Riordan

(2014) identified approximately 236,669 (203.4 per 100,000 population) living with MS in

2010, including 6,003 newly diagnosed that year (9.64 per 100,000 per year). MS has a

unique geographical distribution and higher prevalence rates have been found in areas further

away from the equator which suggests an environmental influence (Simpson et al., 2011).

The present study explores the relationship between disability, depression and suicide

ideation in people with progressive MS. Although the relationship between disability and

depression (Smith & Arnett, 2013) and disability and suicide ideation (Viner et al., 2014) and

depression and suicide ideation (Turner et al., 2006) have been explored discretely, no studies

to date have explored all three factors together, or specifically, whether depression mediates

the relationship between disability and suicide ideation. Of additional interest is whether

people with specific types of disability report higher levels of suicide ideation and whether

there is a sub-group of people with MS who display what is referred to as ‘rational suicide’

(Mayo, 1986). The present paper will begin by outlining the nature of MS.
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1.2 Multiple Sclerosis

This progressive, neurodegenerative, immune-mediated disorder, characterised by

deterioration of the myelin sheath, is potentially highly disabling and has no known etiology

(Pugliatti et al., 2006). Although, an interplay between genetic factors, immune system

(Gourraud, Harbo, Hauser, & Baranzini, 2012) and environmental factors have frequently

been suggested (Alla & Mason, 2014). The condition is diagnosable via magnetic resonance

imaging (MRI) scan, cerebrospinal fluid (CSF) examination or the use of McDonald criteria

(Polman et al., 2011).

The disease course is most often categorised into four different types (Hooper, 2013)

and irrespective of type, symptoms can vary considerably. Primarily they include:

debilitating fatigue, weakness, numbness, tremors, blurred or double vision, pain, problems

with mobility and balance, bladder, bowel and sexual dysfunction, mood changes and

cognitive deterioration (Hooper, 2013; Hyphantis et al., 2008). The onset of MS typically

starts between the ages of 20 and 40 years, it can affect people of all ethnic and cultural

backgrounds but is most common in the caucasian race (Bailey, 2010). Women are more than

twice as likely to develop the disease as men (Beal, Stuifbergen, & Brown, 2007). Table 1

below describes the different subtypes, followed by an illustration of the pattern of clinical

courses in Figure 1.
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Table 1. Clinical course of MS
Type Disease course
Relapsing Remitting
Multiple Sclerosis
(RRMS)

A purely relapsing–remitting disease course, including minor remissions (Pugliatti et
al., 2006). Outside of individual relapses it is characterised by the absence of
worsening neurological function (Tutuncu et al., 2012). RRMS can include full
recovery in between relapses (Feinstein, 2007). 85% begin their disease course with
this form (Hooper, 2013).

Primary Progressive
Multiple Sclerosis
(PPMS)

Progression/increasing disability from onset with plateaus and possible minor
improvements (Pugliatti et al., 2006). 10% (approx.) of people with MS are
diagnosed with PPMS (Hooper, 2013). It has been suggested that this type portends a
worse prognosis than other disease courses (Kantarci et al., 1998).

Secondary Progressive
Multiple Sclerosis
(SPMS)

If a progressive disease course follows a period of symptomatic relapses (RRMS) this
is referred to as SPMS (Tutuncu et al., 2012). Two thirds (approx.) of those
diagnosed with RRMS will transition to SPMS, usually 10-15 years after diagnosis
(Hooper, 2013).

Progressive Relapsing
Multiple Sclerosis
(PRMS)

Progressive disease from onset: there are clear acute relapses of which there may or
may not be a full recovery and periods between relapses which are characterised by
continuing progression (Pugliatti et al., 2006). This is a rare form of MS affecting
approximately 5% (Hooper, 2013).
NB. The disease course is often more simply categorised into RRMS, SPMS and
PPMS - it can be unclear however, as to whether PRMS courses are classified as
RRMS or PPMS (Pugliatti et al., 2006).

Figure 1. The four different clinical courses of MS from Lublin and Reingold (1996)

Disease modifying drugs which target inflammation, are immunosuppressive and

reduce relapses for those with RRMS; however, the same drugs are not effective with
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progressive MS disease types (Coetzee, Zaratin & Gleason, 2015). For these types where the

management of the disease involves the use of alternative drugs and rehabilitation, the main

aim is to improve function and minimise symptoms, rather than to reduce progression

(Feinstein, Freeman & Lo, 2015).

As those with SPMS initially experience definite periods of relapse, for which there is

disease modifying treatment, this suggests that there could be a difference in the emotional

adaption between those with PPMS and SPMS. Only one study appears to have investigated

this (Vleugels et al., 1998) and found that those with SPMS were experiencing higher levels

of depression. Two explanations were suggested for the significant difference. Firstly

because the period of RRMS is substantial (often around 15 years) this means that those with

SPMS may have had less time to adjust to the progressive diagnosis. Secondly, because those

with SPMS had experienced relapses for which the occurrence was uncertain, those with

PPMS were more likely to have known the rate at which the condition was likely to

deteriorate and therefore knew what to expect (Vleugels et al., 1998). A weakness of that

study however is that that when comparing the two groups, those with PPMS were older, had

experienced MS for longer and reported a higher level of disability. Therefore, the present

study will also examine differences in levels of depressive symptoms and suicide ideation for

different MS types.

With regards to the pathology, PPMS has been reported to resemble SPMS although

there is known to be a higher level of inflammation in SPMS (Revesz, Kidd, Thompson,

Barnard, & McDonald, 1994). In PPMS, an unfavourable outcome is predicted due to the

rapid progression of disability (Ebers, 2004). With regards to both PPMS and SPMS, the rate

of disease progression in both has actually been found to be comparable (Kuhlman, 2013;

Soldán et al., 2015). In progressive MS types, where there is a higher level of increasing
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disability compared to RRMS, this has been associated with higher levels of depression and
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focus of investigation in this research study.

1.3 Depression and suicide in MS

Depressive symptoms occur frequently in people with MS (Dalgas et al., 2014) and

are referred to as a significant problem in this condition (Gay, Vrignaud, Garitte & Meunier,

2010). Around half of people with MS will develop depression at some point in their lifetime

(Minden & Schiffer, 1990; Sadovnick et al., 1996). This is three times higher than the risk of

depression reported in the general population (Kessler et al., 1994). Explanations for such

high rates in this population have been linked to: an early age of onset, increased social

stressors and a lack of family and community support (Feinstein, Kartsounis, Miller, Youl &

Ron, 1992). Fatigue and cognitive impairment have also been implicated as factors; however,

findings are conflictual (Siegert & Abernethy, 2005).

Other risk factors in this population associated with depression include: hopelessness,

a history of alcohol abuse, relationship difficulties, ineffective coping strategies (Feinstein et

al., 1992); the psychosocial effects of disability, brain lesions on structures involved in mood

regulation and immune dysfunction (Wallin, Wilken, Turner, Williams & Kane, 2006).

Elevated levels of cytokines which coordinate communication between cells of the immune

system (Imitola, Chitnis, & Khoury, 2005) are implicated in higher degrees of disability

associated with MS (Kaplin, 2011) and the development of depressive symptoms in adults in

the general population (Gold & Irwin, 2006). It has been debated as to whether the effects of

disease modifying drugs such as interferons (IFNs) can cause both depression and suicide

ideation. However, despite initial concerns (Multiple Sclerosis Study Group, 1993) the major
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risk factor has been suggested to be a history of depression prior to use of IFNs (Feinstein,

O'Connor & Feinstein, 2002; Mohr et al., 1999).

Suicide rates in the MS population have been found to be twice the rate of the general

population (Bronnum-Hansen, Stenager, Stenager & Kock-Henriksen, 2005; Koch-Henriksen,

Brønnum-Hansen & Stenager, 1998; Stenager et al., 1992). One study reported completed

suicide in MS to occur at a rate 7.5 times higher (Sadovnick, Eisen, Ebers & Paty, 1991) and

another reported that over a quarter of people with MS experience suicide ideation (Feinstein,

2002). In retrospective cohort studies the risk of suicide was found to be higher for males

(Bronnum-Hansen et al., 2005; Fredrikson, Cheng, Jiang & Wasserman, 2002), males with

onset before the age of 30, males and females over 40 (Stenager et al., 1992), those with

previous suicidal behaviour (Stenager, Koch-Henriksen & Stenager, 1996), within one year of

diagnosis (Fredrikson et al., 2002), within the first five years of the disease (Bronnum-Hansen

et al., 2005) and for those reporting anxiety (Korostil & Feinstein, 2007).

To date, there are only three prospective studies investigating risk factors for suicide

ideation in MS. Feinstein (2002) found that those with suicide ideation were more likely to

live alone, report higher anxiety and social stress, misuse alcohol and have a lifetime

diagnosis of major depression. Turner et al. (2006) found depression to be the single best

predictor of suicide ideation in MS and the following to be significantly associated: a younger

age, an earlier disease course, progressive disease type, a lower income, being unmarried,

lower social support, not being ablt to drive and higher levels of depression and physical

disability (mobility, bowel and bladder difficulties). However, Viner et al. (2014) highlighted

weaknesses in the latter study because it used a cross-sectional design and identified no

modifiable determinants (except potentially for bowel incontinence) which persisted after

adjustment for depression. They therefore carried out a study which included a six month
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follow-up, adjusted for depressive symptoms and found the following to be significantly

associated with suicide ideation: being aged 65 or over, having lower self-efficacy, lower

levels of coping, self reported bladder and bowel symptoms and difficulties with speaking and

swallowing (Viner et al., 2014). There is also a weakness in this study because a standardised

and validated measure of disability was not utilised.

It is of concern that depression in MS, which has been linked to suicidality (Carson,

Best, Warlow & Sharpe, 2000), can often be left undetected and untreated (Feinstein, 2004;

Patten, Beck, Williams, Barbui & Metz, 2003). This may be due to a difficulty in

distinguishing depression from the common symptoms of MS, for example, fatigue and

cognitive dysfunction, both of which can be observed in MS without the presence of

depressive symptoms (Siegert & Abernethy, 2005). Similarly, Caine and Schwid (2002)

postulated that cases of suicidal ideation in MS may also remain unidentified because the

assessment process can be complicated by patients superficially reassuring clinicians that they

will not harm themselves, because they do not wish to disclose suicide ideation.

1.4 The impact of disability on depression in MS

The findings of a systematic review by Arnett, Barwick and Beeney (2008)

investigating the relationship between physical disability and depression in MS suggested

equivocal findings. Null findings were reported by eleven studies and for five of these studies

the main weakness was small sample size. One study used a non-standardised measure of

disability but five used standardised measures and had a reasonable sample size. Conversely,

eleven studies reported statistically significant findings suggesting increased disability is

related to depression with effect sizes in the moderate range. Since this review, several other

studies have confirmed this finding (Anhoque, Domingues, Carvalho, Teixeira & Domingues,
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al., 2013; Smith & Arnett, 2013).

1.5 The impact of disability on suicide ideation in MS

In the general population, evidence for a linear relationship between disability and

suicide ideation has been found (Dennis et al., 2009; Meltzer et al., 2012; Park et al., 2014).

Those with major disabling conditions, such as MS, have an increased risk of suicide as

touched upon above (Giannini et al., 2010). However, there is a lack of research investigating

the association between disability and suicide ideation in MS. Two studies which

investigated risk factors associated with completed suicide, found that those with a moderate

level of disability were most at risk (Stenager et al., 1996) as well as those who were more

severely disabled (Berman & Samuel, 1993).

The more recent of two studies investigating the association between disability and

suicide ideation reported self-reported bladder or bowel difficulties, and communication and

swallowing difficulties to be risk factors (Viner et al., 2014). The earlier study by Turner et

al. (2006) found mobility, bladder and bowel functioning to be associated with suicide

ideation as well as a higher level of perceived physical disability. In fact, assessing a person’s

own perspective of disability is important (Turk, Okifuji & Scharff, 1995) and there are an

increasing number of studies incorporating these measures (Freeman et al., 2001). For

example, it has been found in a study exploring obesity related disability, that level of

perceived disability can be different to actual physical limitation (Larsson & Mattsson, 2001).

Therefore, the present study will explore both self-reported disability and the degree to which

this is seen as a problem for the person.
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1.6 Rational suicide

It has been suggested that people can freely desire suicide or a hastened death, based

upon a logical, carefully contemplated decision in the absence of depression or psychiatric

difficulties, referred to as ‘rational suicide’ (Onkay-Ho, 2014). Further criteria for rational

suicide have been defined as: “(i) the presence of an unremittingly hopeless condition, (ii) a

suicidal decision made as a free choice and (iii) the presence of an informed decision-making

process” (Werth & Cobia, 1995, p. 1). It is well recognised that suicide ideation is a core

symptom of major depression (Pompili et al., 2012). However, in the MS population not all

suicides have been found to occur in the context of depressive symptoms (Sadovnick et al.,

1991). Caine and Schwid (2002) advised that the absence of suicide ideation should not be

presumed if there is no evidence of depression. In fact, suicide ideation has been found to be

present in a psychiatric population with even very mild forms of depression (Babigian &

Odoroff, 1969).

In a MS specific study, Gaskill, Foley, Kolzet and Picone (2011) found a perceived

loss of control to be associated with suicide ideation and suggested that suicide ideation could

provide a fall back means of still feeling in control for people faced with the burden of an

unpredictable disease. This supports earlier research with a Huntington’s population (Lipe,

Schultz & Bird, 1993) explaining suicide as a rational but extreme decision to escape the

disease. Similarly, Siegel and Meyer (1999) described suicide ideation following diagnosis of

Human Immunodeficiency Virus (HIV), as a way of gaining a sense of mastery to overcome

the potentially debilitating and life threatening diagnosis. Therefore, this present study will

also explore whether there is a subgroup of people with suicide ideation with only a minimal

or mild level of depression.
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1.7 Summary

The relationship between all three variables together (disability, depression and

suicide ideation) has not been investigated in the MS population although, Meltzer et al.

(2012) found depression to mediate the relationship between disability and suicide ideation in

the general population. Previous research has reported the relationship between disability and

depression to be robust. However, the literature investigating the association between

disability and suicide ideation and depression and suicide ideation in MS is sparse. There are

only three studies looking at the direct relationships.

With regards to depression and suicide ideation, all three found a significant

association. However, looking at the relationship between disability and suicide ideation one

did not find a significant association between level of disability and suicide ideation

(Feinstein, 2002) and there are methodological weaknesses with the other two, which did find

significant associations. Feinstein (2002) measured suicide ideation by using three self-report

questions derived from the Beck Suicide Scale (Beck and Steer, 1993), the psychometric

properties for extracting these three questions are unknown. Similarly, Viner et al. (2014)

used a self-designed measure for disability rather than a standardised and validated measure

and both (Turner et al., 2006; Viner et al., 2014) assessed suicide ideation by selecting one

single item from the Patient Health Questionnaire (PHQ-9) (Kroenke & Spitzer, 2002), a

measure for which good psychometric properties are only applicable when all items are

administered.
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1.8 Aims of the present study

1. To explore the relationship between disability, depression and suicide ideation, specifically,

do depressive symptoms mediate the relationship between perceived disability and suicide

ideation?

2. To explore the relationship between disability, depression and suicide ideation, specifically,

do depressive symptoms mediate the relationship between actual physical disability and

suicide ideation?

3. Based on the work of Vleugels et al. (1998) do levels of depressive symptoms and suicidal

ideation differ between certain types of progressive MS?

4. Based on the work of Turner et al. (2006) and Viner et al. (2014) is any specific area of

disability related to suicide ideation?

5. Based on the work of Onkay-Ho (2014) is there a sub-group of individuals who report

suicide ideation with only a minimal or mild level of depressive symptoms?

1.9 Clinical relevance

Suicide ideation in people with disabilities is a complex and imperative health concern

(Giannini et al., 2010). Specifically in those with MS, the presence of depression is known to

have a significant impact upon both quality of life, general health (Feinstein, 2007; Fruewald,

Loeffler"Stastka, Eher, Saletu & Baumhacki, 2001; Lester, Stepleman & Hughes, 2007) and

adherence to treatment (Mohr, Goodkin, Gatto & Van Der Wende, 1997). Depression is a key

predictor of suicide risk in MS (Paparrigopoulos, Ferentinos, Kouzoupis, Koutsis &

Papadimitriou, 2010). Attending to depression and suicidality in MS is therefore, a medical

priority, to the extent that suicide may be an avoidable tragedy (Faber, 2003). Suicide

ideation can be an experience which is highly distressing and clinical research in this area is
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crucial (Coughlin & Sher, 2013). If increasing levels of disability are found to be important

or any specific type of MS or area of disability found to be a ‘red flag’ for depression and

hence suicide, it will be important for clinicians to screen this group in particular in the future.
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2. Method

2.1 Design

A cross-sectional study design was utilised.

2.2 Ethical approval

Full ethical approval was received from the West Midlands branch of National

Research Ethics Committee and the Research and Development departments of the trusts

from which participants were recruited. See Appendices I and II.

2.3 Participants

Participants were recruited from two local out-patient MS clinics in Birmingham. The

first was a MS specialist rehabilitation clinic for people with complex needs which had

increased following a progression of their condition, warranting a specialist referral from a

medical professional for disability management. The team consisted of: a consultant in

rehabilitation medicine; MS nurses; physiotherapists; and occupational therapists. The

second clinic was a specialist MS clinic in an acute hospital which monitored all patients in

the local area with MS. The team consisted of: neurologists; MS nurses; physiotherapists;

occupational therapists; dieticians; and speech and language therapists. At both clinics, the

regularity of appointments varied depending upon the needs of the patient and the severity of

the condition, with some patients only requiring annual review.

Seventy-five participants with progressive MS participated in the study. Information

about response rate and non-responders was not available. All participants were asked to

provide the following information: sex, ethnicity, age, age at onset, age at diagnosis, marital

and living status, education and employment details, type of MS, the use of a catheter and/or
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wheelchair, the use of disease modifying medication or anti-depressants, a history of

depression or suicidality, family history of depression or suicidality, current or history of

alcohol misuse, a history of mental health problems and current physical co-morbid

conditions. This was collated and is summarised in the results section.

2.4 Inclusion and exclusion criteria

See Table 2 below.

Table 2. Inclusion and exclusion criteria
Criteria

Inclusion

1. A diagnosis of progressive MS following neurological examination, CSF examination or MRI scan

and determined by the McDonald criteria (Polman et al., 2011).

2. Cognitive ability to provide informed consent to participate in the study.

3. Sufficient command of English language to complete the study measures with the researcher.

4. Age at least 16 years.

Exclusion

1. Current severe mental health problems other than depression (which could impact upon ability to

provide fully informed consent to participate).

2.5 Recruitment

Participants were recruited between March 2013 and March 2015 from the MS

specialist rehabilitation clinic (n = 70) and between August 2014 and March 2015 (n = 5)

from the MS clinic in the acute hospital. MS clinic staff used an NHS database listing patient

information to identify those who met the inclusion criteria. Potential participants were then

invited to participate in the research by one of the clinicians, either in person during

attendance at a review appointment, over the telephone or by postal invite. In all cases, a
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participant information sheet and expression of interest form were provided by the clinicians

(Appendices III and IV). If participants expressed an interest to the clinician in taking part

then they were telephoned by a researcher no sooner than 48 hours later and were offered an

appointment if they wished to proceed.

2.6 Measures

Beck Suicide Scale (BSS) (Beck & Steer, 1993) (Appendix V) was used to measure

suicide ideation. The highest total possible score is 42 and the higher the score the higher the

level of suicide ideation.

Beck Depression Inventory (BDI-II) (Beck, Steer & Brown, 1996) (Appendix VI) was

used to measure depressive symptoms. The highest total possible score is 63 and the higher

the score the higher the level of depressive symptoms. There are clinical cut off points to

categorise the level of depression: mild = 14-19, moderate = 20-28. Severe = 29-63.

Multiple Sclerosis Impact Scale (MSIS-29) (Hobart, Lamping, Fitzpatrick, Riazi &

Thompson, 2001) (Appendix VII) was used to measure perceived disability assessing how

much the respondent is ‘bothered’ by specific areas of disability. The highest total possible

score is 145, the higher the score the higher the level of disability. Perceived physical impact

is assessed in 20 questions (highest possible score: 100) and perceived psychological impact

is assessed in 9 questions (highest possible score: 45).

Guys Neurological Disability Scale (GNDS) (Sharrack & Hughes, 1999a) (Appendix

VIII) was used to measure actual disability, the highest total possible score is 60. All

measures have been used previously in MS research and are described in further detail in

Appendix IX. Each measure was chosen based upon its clinical relevance, applicability and

robust psychometric properties, details of which are detailed in Appendix X.
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2.7 Procedure

Data collection was carried out either at the MS clinic or at the participant’s own

home. Each participant was given an opportunity to ask questions and then asked to sign a

consent form (Appendices XI). Demographic data was collected followed by the four

measures assessing: suicide ideation, depression, perceived disability and actual physical

disability, in this order. Many participants had visual difficulties and so each question was

read out by the researcher. One participant with a hearing impairment required the use of an

interpreter. All other participants completed the measures independently.

Following completion of the suicide ideation measure, if any suicidal thoughts were

disclosed a thorough risk assessment was completed by the researcher, including clinical

questions used to determine the level of suicide ideation and whether the participant had

formulated a plan to take their own life. When there was an immediate concern, the

participant was not left alone and a duty psychiatrist was contacted via the participant’s

general practitioner (GP) and requested to visit the participant. When there was concern but

not of such an immediate level, the respective clinic was informed on the same day and a

decision was made as to whether to: contact the participant’s GP and/or make a referral for

talking therapy. A referral for the latter was offered to 13 participants. One participant was

already receiving therapeutic support.
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2.8 Analysis

IBM SPSS: version 21 was used to analyse the data. The main analysis was a

mediation model (Preacher & Hayes, 2008; Preacher & Hayes, 2004).
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3. Results

3.1 Demographic and clinical characteristics

The sample consisted of 31 males and 44 females, with an average age of 55 years (SD

= 10.08, range: 38-79). The average age of onset was 33 years (SD = 11.62, range: 13-68)

and the average time since onset was 23 years (SD = 12.48, range: 5-55). Table 3 below

displays additional demographic and clinical characteristics.

Table 3. Demographic and clinical characteristics of participants
Demographic/clinical characteristics n =
Marital status:
Married
Separated
Divorced
Widowed
Partner
Single

33
3
16
5
3
15

Living status:
Alone
With at least one other

22
53

Education:
<12 years
h*+ bPL\]

45
30

Employment:
Employed (part or full time)
Long term sick
Volunteer
Unemployed

11
1
2
61

Urinary catheter
(permanent or temporary)

35

Wheelchair:
All the time
For going out

31
31

Disease modifying medication 1
Anti-depressants 15
A history of depression 47
A history of suicidality:
Suicide ideation
One attempt
Three attempts
Eleven attempts

11
4
2
1

A family history of depression 22
A family history of suicidality* 13
A current or history of alcohol misuse 8
A history of mental health problems:
Psychosis
Anxiety

1
4
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Co-morbid condition:
Arthritis & scoliosis
Asthma
Type one diabetes
Type two diabetes
Epilepsy and Meniere’s disease
Heart problems
High blood pressure
Osteoarthritis
Mild stroke >6months ago
Parkinson’s disease
Underactive thyroid

1
1
1
1
1
2
1
1
3
1
2

*Thoughts, attempts, or completions.

There were 26 participants with a diagnosis of PPMS and 49 had a diagnosis of

SPMS. The PPMS sample consisted of 14 males and 12 females, with an average age of 55

years (SD = 9.66, range: 38-79). The average age of onset was 30 years (SD = 9.72, range:

13-58) and the average time since onset was 19 years (SD = 15.00, range: 5-55). The SPMS

sample consisted of 20 males and 29 females, with an average age of 58 years (SD = 10.67,

range: 38-76). The average age of onset was 39 years (SD = 12.9, range: 15-68) and the

average time since onset was 25 years (SD = 10.64, range: 5-55).

3.2 Descriptive statistics

Table 4 below shows descriptive statistics for each measure including Cronbach’s

alpha (for all participants, PPMS and SPMS). Excellent internal reliability was found for all

measures, the lowest being for the GNDS.
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Table 4. Measures of central tendency and reliability
Measure M SD Mdn Mode Range Cronbach’s

alpha
All participants (N =
75):
BSS (max score 42) 2.44 5.67 0.00 0.00 0.00-35.00 0.93
BDI-II (max score 63) 13.8 8.88 13.00 9.00 0.00-39.00 0.88
MSIS-29 (max score
145)

86.75 25.36 88.00 71.00 14.00-22.00 0.93

MSIS
(physical subscale)
(max score 100)

64.71 19.27 65.00 46.00 0.00-96.00 0.91

MSIS
(psychological
subscale) (max score
45)

21.91 8.32 20.00 19.00 9.00-41.00 0.85

GNDS (max score 60) 24.73 8.92 24.00 23.00 1.00-49.00 0.71

PPMS (n = 26):
BSS (max score 42) 0.92 2.98 0.00 0.00 0.00-15.00 0.93
BDI-II (max score 63) 13.31 7.97 13.50 60.0 1.00-32.00 0.86
MSIS-29 (max score
145)

83.30 26.19 88.50 60.0 2.00-126.00 0.93

MSIS
(physical subscale)
(max score 100)

62.31 21.43 60.00 65.00 0.00-91.00 0.92

MSIS
(psychological
subscale) (max score
45)

21.04 8.17 20.50 22.00 10.00-37.00 0.89

GNDS (max score 60) 23.08 10.55 22.00 20.00 1.00-49.00 0.81

SPMS (n = 49):
BSS (max score 42) 3.24 6.56 0.00 0.00 0.00-35.00 0.94
BDI-II (max score 63) 14.06 9.40 13.00 9.00 0.00-39.00 0.89
MSIS-29 (max score
145)

88.55 25.00 87.00 71.00 45.00-140.00 0.93

MSIS
(physical subscale)
(max score 100)

34.00 18.12 65.00 46.00 36.00-69.00 0.91

MSIS
(psychological
subscale) (max score
45)

22.37 8.44 19.00 19.00 9.00-41.00 0.84

GNDS (max score 60) 25.60 7.91 26.00 26.00 9.00-43.00 0.62

Following the same procedure described in previous studies, for example Crane, Shah,

Barnhofer and Holmes (2012) participants were split into two groups according to their BSS

score: 49 participants reported no suicide ideation (BSS score = 0) and 26 reported some level

ZQ ]_TNTOP TOPL^TZY $7HH ]NZ\P h*%( ISP XPLY ]NZ\P ZQ OP[\P]]T`P ]bX[^ZX] QZ\ LWW
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participants just meets the clinical category of ‘mild’ according to the BDI-II manual. The

numbers of participants in each clinical category were: minimal = 37, mild = 21, moderate =

11 and severe = 6. Table 5 and 6 below, display descriptive statistics for each item of the

MSIS-29 and the GNDS.

Table 5. Descriptive statistics for MSIS-29 areas of perceived disability
Area of disability M SD
Physical subscale:
Physically demanding tasks 3.99 1.21
Gripping things tightly 3.13 1.43
Carrying things 3.93 1.32
Balancing 3.48 1.62
Moving about indoors 3.23 1.57
Being clumsy 3.21 1.39
Stiffness 3.47 1.34
Heavy limbs 3.45 1.45
Tremors 2.53 1.44
Spasms 2.95 1.34
Body not doing what you want 3.76 1.31
Having to depend on others 3.75 1.40
Limitations in social/leisure 3.17 1.57
Being stuck at home 3.03 1.59
Difficulty using hands 3.33 1.52
Having to cut down on things 3.09 1.55
Problems using transport 2.52 1.70
Taking longer to do things 3.32 1.46
Difficulty doing things spontaneously 3.55 1.39
Toilet urgency 2.71 1.56
Psychological subscale:
Feeling unwell 2.52 1.37
Problems sleeping 2.17 1.37
Mental fatigue 2.61 1.32
Worries about MS 2.51 1.42
Anxiety and tension 2.36 1.40
Irritability 2.60 1.32
Problems concentrating 2.57 1.38
Lack of confidence 2.57 1.47
Feeling depressed 1.99 1.22
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Table 6. Descriptive statistics for GNDS areas of actual physical disability
Area of disability M SD
Memory 1.81 1.64
Mood 1.43 1.47
Vision 0.87 0.91
Speech 0.92 1.12
Swallowing 1.24 1.47
Arms 2.90 1.50
Mobility 4.01 1.05
Bladder 2.93 1.81
Bowel 1.75 1.81
Fatigue 2.19 1.70
Sexual 3.21 2.06
Other3 1.47 1.33

3.3 Preparation for analysis

Kolomogorov-Smirnov (K-S) tests were used to see if the distribution of scores for

each measure differed significantly from a normal distribution. Scores from the BSS and

BDI-II were not normally distributed and scores from the MSIS-29 and GNDS were normally

distributed. In the PPMS sample distributions of scores were normally distributed for all

measures except the BSS and in the SPMS sample distributions of scores were normally

distributed for all measures except the BSS and BDI-II. Demographic variables were

normally distributed. See Appendix XII for SPSS outputs.

3.4 Results for each aim

The results for each aim will be reported one by one in the next section.

3 The item ‘other’ refers to any other types of problems not already asked about. Responses included: pain,

dizziness, spasms, balance and stiffness.
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3.4.1 Aim 1: do depressive symptoms mediate the relationship between perceived

disability and suicide ideation?

In order to explore the relationship between disability, depressive symptoms and

suicide ideation, mediation analysis procedures were used to examine the potential mediating

effects of depressive symptoms (Preacher & Hayes, 2008; Preacher & Hayes, 2004). This

particular strategy reports bias corrected bootstrap confidence intervals which are robust to

violation of parametric inference assumptions and therefore overcomes the problem of non-

normality as described above and provides robust confidence intervals in smaller sample

situations (Hardle & Marron, 1991; Moore & McCabe, 2005). Furthermore, given this is a

clinical population, it cannot be assumed that the reference population itself has a normal

distribution of scores so the decision was taken that it would be inappropriate to correct the

sample distributions for normality.

Traditionally, the use of non-parametric statistical procedures has been recommended

for such data (Coolican, 2014; Giles, 2014). However, for inferential tests, non-parametric

procedures are associated with a loss of statistical power (Howell, 2012) and there is no direct

non-parametric equivalent test for mediation analysis. A loss of statistical power can increase

substantially the risk of type II errors in smaller samples (Heiman, 2001). Therefore, in this

analysis where variables show deviation from normality, traditional asymptotic probability

estimates will be strengthened by bootstrap parameter estimates and associated 95%

confidence intervals.

The model calculates the tests of significance of the mediation pathway and the

coefficient. If the 95% confidence intervals of the parameter and the mediation test do not

pass through zero, then they can be considered statistically significant. Prior to the analysis,
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in order to standardise the regression parameters and to enable direct comparison between

parameter coefficients within the mediation model, all of the variables were transformed into

z scores (M = 0, SD = 1).

Table 7 below displays the outcomes of the mediation analysis for perceived disability

and Figure 2 below displays the model. SPSS outputs are included in Appendix XIII.

Table 7. Outcome of mediation analysis for perceived disability
Path

Estimate s
Standard
Error SE

p value Lower 95%
Bootstrap
Confidence
Interval

Upper 95%
Bootstrap
Confidence
Interval

Model: Perceived disability -> Depression -> Suicide ideation
Direct effect in the unmediated model=C 0.42 0.16 0.01 0.9 0.74
Direct effect in the mediated model =C 0.10 0.11 0.40 -0.13 0.33
Mediator (depression) =M1 0.32 0.15 NA 0.12 0.73

Path to mediator =A1 0.66 0.10 0.00 0.46 0.87
Path from mediator =B1 0.48 0.22 0.03 0.05 0.91

Figure 2. The mediating effect of depressive symptoms upon perceived disability and suicide

ideation

In the unmediated model, the effect of perceived disability on suicide ideation was

significant (C). This was reduced (C ) when the mediating effect of depressive symptoms

was included in the analysis, accounting for approximately 32% of the original relationship

M1
Depressive symptoms

Suicide ideationPerceived disability

A1 B1

C

C'

s 5)(-1 $2." 8? )(). ^Z )(2*%
p=0.03

s 5)(// $2." 8? )(-/ ^Z )(10%

p=0.00

s 5)(*) $2." 8? ')(*, ^Z )(,,%
p=0.40
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between perceived disability and suicide ideation (M1). Significant path coefficients were

reported for both the path to the mediator variable (A1) and from the mediator variable to

suicide ideation (B1). Accordingly, a complete mediation effect was observed.

3.4.2 Aim 2: do depressive symptoms mediate the relationship between actual

physical disability and suicide ideation?

Table 8 below displays the outcomes of the mediation analysis for actual physical

disability and Figure 3 displays the model. SPSS outputs are included in Appendix XIV.

Table 8. Outcome of mediation analysis for actual disability
Path

Estimate s
Standard
Error SE

p value Lower 95%
Bootstrap
Confidence
Interval

Upper 95%
Bootstrap
Confidence
Interval

Model: Actual disability -> Depression -> Suicide ideation
Direct effect in the unmediated model =C 0.36 0.18 0.05 0.04 0.72
Direct effect in the mediated model =C 0.05 0.11 0.63 -0.17 0.28
Mediator (depression) =M1 0.31 0.12 NA 0.13 0.61

Path to mediator =A1 0.60 0.10 0.00 0.41 0.80
Path from mediator =B1 0.51 0.19 0.01 0.14 0.89

Figure 3. The mediating effect of depressive symptoms upon actual physical disability and

suicide ideation

M1
Depressive symptoms

Suicide ideationActual disability

A1 B1

C

C'

s 5)(/) $2." 8? )(-* ^Z )(02%

p=0.00

s 5)(.* $2." 8? )(*- ^Z )(12%

p=0.01

s 5)(). $2." 8? ')(*0 ^Z )(+1%

p=0.63
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In the unmediated model, the effect of actual disability on suicide ideation was

significant (C). This was reduced (C ) when the mediating effect of depressive symptoms

was included in the analysis, accounting for approximately 31% of the original relationship

between actual physical disability and suicide ideation (M1). Significant path coefficients

were reported for both the path to the mediator variable (A1) and from the mediator variable

to suicide ideation (B1). Accordingly, a complete mediation effect was observed.

3.4.3 Post-hoc power analysis.

Fritz and MacKinnon (2007) provide a Monte Carlo simulation of the sample size

required to detect mediation effects using a range of different methodologies for estimating

mediation for example Baron and Kenny (1986) and Sobel (1982). Additionally, this paper

provides sample size estimates for percentile bootstrap and bias corrected bootstrap

estimation, see Appendix XV.

Using bias corrected bootstrap:

1. A sample size of 54 participants would provide power of 0.8 to detect a mediated

relationship with one medium and one large effect path coefficient.

2. A sample size of 71 would allow for the detection of two medium path sizes.

3. A sample size of 34 individuals would allow the detection of two large path sizes.

4. Small associations of lesser magnitude would not be considered of clinical

relevance.

Accordingly, a sample size of 75 provided a good compromise between efficiency and

clinical utility. For perceived disability ^SP [L^S ]TcP] aP\P3 s 5 )(// $WL\RP% LYO s 5 )(-1

(medium). For actual [Sb]TNLW OT]LMTWT^b ^SP [L^S ]TcP] aP\P3 s 5 )(/) $WL\RP% LYO s 5 )(.*

(medium).
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3.4.4 Aim 3: based on the work of Vleugels et al. (1998) do levels of depressive

symptoms and suicidal ideation differ between certain types of progressive MS?

Two Mann-Whitney tests were carried out as the distributions for depressive

symptoms and suicide ideation were non-normal. Tests showed that there were no significant

differences in BSS and BDI-II scores between PPMS (n = 26) and SPMS (n = 49). In order to

check for any other differences between the two groups, independent t-tests were carried out

as distributions for disability and demographics were normal. There were no other significant

differences between disability and demographics for PPMS and SPMS.

3.4.5 Aim 4: based on the work of Turner et al. (2006) and Viner et al. (2014) is

any specific area of disability related to suicide ideation?

As distributions for disability measures were normal, a series of independent-sample t-

tests were carried out. Bonferroni adjustments to account for multiple testing were not

administered as this is an exploratory question (Bender and Lange, 1999). Participants were

categorised as either: no suicide ideation (a score of 0 on the BSS, n = 49); or suicide ideation

$L ]NZ\P h* ZY ^SP 7HH& n = 26). Table 9 below displays the significant and non-significant

differences for perceived disability. The higher the score, the higher the impact of disability.

Table 9. Comparing no suicide ideation and suicide ideation for areas of perceived disability
Area of disability M SD t(73) p
Physical subscales:
Physically demanding tasks

No suicide ideation
Suicide ideation

Gripping things tightly
No suicide ideation
Suicide ideation

Carrying things
No suicide ideation
Suicide ideation

Problems with balance
No suicide ideation
Suicide ideation

Moving about indoors

3.96
4.03

3.08
3.23

4.00
3.81

3.39
2.65

1.22
1.22

1.44
1.42

1.32
1.33

1.64
1.60

-0.27

-0.43

0.60

-0.67

0.98

0.76

0.69

0.64
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No suicide ideation
Suicide ideation

Being clumsy
No suicide ideation
Suicide ideation

Being stiff
No suicide ideation
Suicide ideation

Heavy limbs
No suicide ideation
Suicide ideation

Tremors
No suicide ideation
Suicide ideation

2.98
3.69

3.08
3.46

3.49
3.42

3.20
3.92

2.33
2.92

1.66
1.29

1.37
1.42

1.23
1.58

1.43
1.38

1.30
1.62

-1.90

-1.13

0.21

-2.10

-1.74

0.02*

0.55

0.08

0.35

0.03*

Spasms
No suicide ideation
Suicide ideation

Body not doing what you want
No suicide ideation
Suicide ideation

Depending on others
No suicide ideation
Suicide ideation

Limitations in social and leisure
No suicide ideation
Suicide ideation

Being stuck at home
No suicide ideation
Suicide ideation

Difficulty using hands
No suicide ideation
Suicide ideation

Cutting down on work/social life
No suicide ideation
Suicide ideation

2.33
2.92

3.63
4.00

3.65
3.92

3.12
3.27

2.89
3.31

3.20
3.58

2.86
3.54

2.73
3.35

1.36
1.20

1.49
1.20

1.56
1.61

1.60
1.54

1.58
1.39

1.62
1.33

-1.91

-1.16

-1.20

-0.38

-1.12

-1.01

-1.84

0.26

0.90

0.12

0.94

0.44

0.35

0.11

Problems using transport
No suicide ideation
Suicide ideation

Taking longer to do things
No suicide ideation
Suicide ideation

2.33
2.88

3.10
3.73

1.63
1.82

1.57
1.15

-1.36

-1.80

0.71

0.01*

Difficulty doing things spontaneously
No suicide ideation
Suicide ideation

Toilet urgency
No suicide ideation
Suicide ideation

3.29
4.03

2.45
3.19

1.50
1.00

1.50
1.58

-2.30

-2.01

0.00*

0.98

Psychological subscales:
Feeling unwell

No suicide ideation
Suicide ideation

Problems sleeping
No suicide ideation
Suicide ideation

Mental Fatigue
No suicide ideation
Suicide ideation

2.27
3.00

2.00
2.50

2.31
3.49

1.25
1.47

1.24
1.56

1.12
1.36

-2.28

-1.52

-2.90

0.34

0.02*

-0.52
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Worries about MS
No suicide ideation
Suicide ideation

2.22
3.04

1.31
1.48

-2.44 0.66

Anxiety and tension
No suicide ideation
Suicide ideation

Irritability
No suicide ideation
Suicide ideation

Problems concentrating
No suicide ideation
Suicide ideation

Lack of confidence
No suicide ideation
Suicide ideation

2.16
2.73

2.43
2.92

2.35
3.00

2.16
3.34

1.26
1.56

1.34
1.23

1.32
1.41

1.34
1.41

-1.70

-1.60

-2.00

-3.56

0.01*

0.47

0.84

0.67

Feeling depressed
No suicide ideation
Suicide ideation

1.69
2.54

2.54
1.48

-2.99 0.00*

*Significant differences

No significant differences were found when comparing actual physical disability

items from the GNDS between no suicide ideation and suicide ideation, as displayed in

Appendix XVI.

3.4.6 Aim 5: based on the work of Onkay-Ho (2014) is there a sub-group of

individuals who report suicide ideation with only a minimal or mild level of depressive

symptoms?

As described above, some participants showed no suicide ideation at all (65%).

Further exploration of the data was therefore warranted, especially the relationship between

BSS and BDI-II scores. Figure 4 below shows the relationship between BSS and BDI-II,

visual inspection of which suggests that in those who do report some level of suicide ideation

this is associated with increasing levels of depressive symptoms. However, a number of

[PZ[WP aSZ \P[Z\^PO ]_TNTOP TOPL^TZY SL`P XTYTXLW $L ]NZ\P ZQ g*,% Z\ XTWO $L ]NZ\P MP^aPPY

14 and 19) depressive symptoms (namely: participants 5, 6, 7, 11, 14, 16, 18, 19, 25, 37, 46,

66, 72, 74) according to BDI-II scores, see appendix XVII. Conversely, some people with

higher levels of depression show no suicide ideation.
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As rational suicide is one of the interests of the present study, comparisons between

those with suicide ideation but minimal or mild levels of depressive symptoms (referred to as

rational suicide ideation, n = 14) and those with suicide ideation and higher levels of

depressive symptoms (referred to as suicide ideation, n = 11) were carried out. K-S tests

revealed all distributions to be normal except for GNDS in the rational suicide ideation group

and the BDI-II in the suicide ideation group (see Appendix XVIII).

Using a series of independent-sample t-tests, to compare level of perceived disability

and demographic variables, the only significant difference was found between the rational

suicide ideation group (M = 77.86, SD = 19.25) and the suicide ideation group (M = 112.27,

SD = 11.95) in the overall level of perceived disability, t(23) = -0.52, p< .00. Therefore,

participants displaying rational suicide ideation reported a lower level of perceived disability.

Using Mann Whitney tests for the non-normally distributed data, no significant differences

were found in the overall level of actual physical disability. However, as expected, a

significant difference was found between the rational suicide ideation (Mdn = 9.50) and the

suicide ideation group (Mdn = 25.0) in level of depressive symptoms U = 1.00, p< .00 with

participants displaying what is referred to as rational suicide ideation reporting lower levels of

depressive symptoms.
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4. Discussion

The present study looked at the relationship between three variables: disability,

depression and suicide ideation in MS. The main aim of the study was to explore the

relationship between all three variables together, including a measure of perceived and actual

physical disability. The study also aimed to find out whether there were differences between:

certain types of progressive MS and specific areas of disability. Finally the study was

interested in the concept of rational suicide and examined whether there were a sub-group of

individuals who displayed what is referred to as ‘rational suicide’.

The prevalence of suicidality was 35%, slightly higher than the findings of Feinstein

(2002) and Turner et al. (2006). Out of a total sample of 75, four participants had previously

attempted suicide on one occasion, two had made three previous attempts and one had

attempted suicide on eleven occasions. Four described the trigger for the first attempt as the

MS diagnosis. The overall mean total BDI-II score was found to be similar to that of other

MS studies for example: Pujol et al. (2000). The observed scores on the MSIS-29 physical

and psychological subscales were also found to be similar to previous studies, for example

Forbes, While, Mathes, and Griffiths (2006), Motl, Suh, and Weikert (2010); as were the

GNDS scores for example: Nicholl, Lincoln, Francis, and Stephan (2001).

4.1 Findings

The relationship between perceived disability and suicide ideation was found to be

mediated by depressive symptoms, and the relationship between actual physical disability and

suicide ideation was mediated by depressive symptoms. When comparing PPMS and SPMS,

there were no significant differences in the level of depressive symptoms and suicide ideation.

When investigating the impact of different types of disability, there were significant
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differences between those with no suicide ideation and those with suicide ideation for several

of the perceived disability items, but none for actual physical disability. Finally, there was a

small (19%) sub-group of individuals who reported suicide ideation but only minimal or mild

levels of depressive symptoms, therefore displaying what is referred to as rational suicide.

Each finding will be discussed below in relation to previous literature.

4.1.1 Aim 1: do depressive symptoms mediate the relationship between perceived

disability and suicide ideation?

Depressive symptoms were found to mediate the relationship between perceived

disability and suicide ideation. This is a brand new finding and it is the first time it has been

investigated in MS. It is consistent with the findings of Meltzer et al. (2012) who found that

the relationship between limitations of daily living activities in adults from the general

population and suicidality were mediated by depression. Their measure of disability was not

asking how much the limitation ‘bothered’ the participant but was a self-report measure of

actual limitation. In the present study, however a direct relationship has been found between

perceived disability and depressive symptoms, as well as perceived disability and suicide

ideation. The latter finding is similar to the study by Turner et al. (2006) who also found a

direct relationship between perceived disability and suicide ideation in a sample of veterans

who had received services for MS in the United States of America. It seems that there is a

lack of research investigating the impact of perceived disability in MS despite Turk et al.

(1995) advocating for its use in disability research generally. In the present study at least 30%

of the direct relationship between perceived disability and suicide ideation was accounted for

by depressive symptoms, suggesting that interventions could be put in place to ameliorate

them.
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4.1.2 Aim 2: do depressive symptoms mediate the relationship between actual

physical disability and suicide ideation?

Depressive symptoms were found to mediate the relationship between actual physical

disability and suicide ideation. Again, this is another new finding and a concept which has

not been investigated in MS before. Consistent with the findings of Meltzer et al. (2012)

depressive symptoms had an indirect effect upon the direct relationship between actual

physical disability and suicide ideation in MS. In the present study, depressive symptoms

accounted for at least 30% of the relationship. They are a modifiable contributory factor to

suicide ideation and therefore need to be addressed. Finding a significant direct relationship

between actual disability and depressive symptoms has mirrored the findings of several other

studies in this population, most recently the study by Smith and Arnett (2013). The finding of

a significant relationship between depressive symptoms and suicide ideation has contributed

to the few studies in this area which reported similar (Feinstein, 2002; Turner et al., 2006;

Viner et al., 2014).

4.1.3 Aim 3: based on the work of Vleugels et al. (1998) do levels of depressive

symptoms and suicidal ideation differ between certain types of progressive MS?

In the present study levels of depression symptoms and suicide ideation did not differ

between certain types of progressive MS and there were no other significant differences

between the two groups. Although Vleugels et al. (1998) found a significant difference in

PPMS and SPMS using the BDI-II, it is a weakness of the study that the two groups differed

in age, duration of disease and disability level. In the present study there were no differences

between the two groups, suggesting that the study by Vleugels et al. (1998) may have been
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confounded. As there are only two studies comparing emotional adaption in progressive MS

types, further research in this area is required.

4.1.4 Aim 4: based on the work of Turner et al. (2006) and Viner et al. (2014) is

any specific area of disability related to suicide ideation?

Using validated and standardised measures, no differences were found between

individuals with and without suicide ideation in terms of areas of actual physical disability;

however, there were several differences for perceived disability. Namely: ‘moving about

indoors’, ‘tremors’, ‘taking longer to do things’ and ‘difficulty doing things spontaneously’

for the physical subscale; ‘problems sleeping’, ‘anxiety and tension’ and ‘feeling depressed’

for the psychological subscale. Tremors have been referred to as one of the most physically

disabling manifestations of MS (Thompson et al., 2001). Participants who reported being

more ‘bothered’ by tremors and the other specific areas of disability also disclosed higher

levels of suicide ideation. Using non-validated measures for disability, previous literature

found mobility, bladder and bowel functioning (Turner et al., 2006); bladder or bowel

functioning, communication and swallowing difficulties (Viner et al., 2014) to be associated

with suicide ideation. As there are few studies investigating types of both perceived and

actual physical disability as risk factors for suicide ideation, further investigation is required.

4.1.5 Aim 5: based on the work of Onkay-Ho (2014) is there a sub-group of

individuals who report suicide ideation with only a minimal or mild level of depressive

symptoms?

The present study found that there was a sub-group of individuals who reported

suicide ideation with only a minimal or mild level of depressive symptoms. As the inclusion

of the mediated variable between disability and suicide ideation meant that the path estimate
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reduced to not quite zero, for both perceived and actual disability, it could be suggested that

the residual amount accounted for the sub-group of participants who reported suicide ideation

but only a minimal or mild level of depression.

This finding supports the theory for what is referred to as rational suicide suggesting

that those without co-morbid psychiatric disorders may consider suicide as a method of

finding a way to avoid the pain or suffering (Onkay-Ho, 2014), or in order to gain a sense of

mastery over the condition (Siegel & Meyer, 1999). Findings of the present study could also

be in agreement with the results of a qualitative analysis by Gaskill et al. (2011), suggesting

that perceived loss of control is the major disease-related variable associated with suicide

ideation in MS. Those in the group of participants reporting what is referred to as rational

suicide had a significantly lower overall score on the perceived disability measure than the

suicide ideation group. This suggests that those in the rational suicide sub-group were

therefore, less bothered by the level of perceived disability associated with MS. A possible

explanation for the lower scores for the rational suicide ideation group could be that suicide

ideation has provided a method for mastering or avoiding the impact and therefore, the

disability is perceived as less concerning. Further research is required in this area.

4.2 Limitations

All participants recruited in the present study were attending MS outpatient clinics for

review appointments and/or rehabilitation support. This suggests that there may be a sample

bias in the study as those attending clinics are engaged in support and may not represent the

whole population. In order to account for this, ethical approval was sought to advertise the

study on the MS society website with a view to administering the measures with additional

participants over the telephone. The rationale for this was to target potential participants in a
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wider geographical area and those who may not have been engaged in support from MS

clinicians. The request however was rejected due to concerns about the management of

suicide risk should a concern have arisen.

Furthermore, previous research has suggested that higher levels of suicide ideation are

present within the first year after diagnosis (Fredrikson et al., 2002) as well as the following

four years (Bronnum-Hansen et al., 2005). No participants in the present study had been

diagnosed less than five years ago and therefore could potentially be better adjusted to their

condition. This suggests that the rates of depressive symptoms and suicide ideation in this

sample group could be under representative, additionally some participants (n = 15) were

taking antidepressants which could have reduced depressive symptoms and suicide ideation.

Attempts to recruit participants in the earlier stages of their disease from the MS clinic in the

acute hospital proved a challenge. Despite substantial progress in the diagnosis of MS within

the last decade (Karussis, 2014) the pressure for physicians to ensure an accurate diagnosis

(Cohen & Rae-Grant, 2012) may still result in a reluctance to diagnose hastily and therefore

finding suitable participants within the early stages of the disease with a definite progressive

diagnosis was not achieved.

Finally, with regards to the measures, it can be seen from Appendix XIX that the

MSIS-29 and GNDS did not measure all the same items. It could therefore be argued that the

differences in types of perceived disability for some items on the MSIS-29 were found

without their being direct comparisons on the GNDS. As there are not two equivalent

measures which are reliable and validated, one measuring perceived disability and another

measuring actual physical disability, this issue is not easy to overcome.
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4.3 Clinical Implications

The present study has identified several important factors which may be useful for

reducing suicide ideation and preventing suicide in people with MS in the future. The

relationship found between all three variables (disability, depressive symptoms and suicide

ideation) suggests that it is particularly important to screen for depression in those with more

severe disability either perceived or actual. This is consistent with suggestions from previous

research that providers who care for those with MS must closely monitor depressive

symptoms and suicide ideation (Coughlin & Sher, 2013). Depression is a modifiable factor in

MS which can be treated effectively with antidepressants (Arciniegas & Anderson, 2002) or

psychological therapy and if not ameliorated can lead to suicidality (Paparrigopoulos et al.,

2010; Raskind, 2008). Suicidal behaviour in the general population has been conceptualised

as existing on a continuum from suicide ideation, to formulation of a plan, to attempted or

completed suicide; additionally, levels of suicide ideation have been found to be transient and

fluctuate, suggesting the process before attempting suicide to be complex (Kessler, Berglund,

Borges, Nock & Wang, 2005).

The suggestion that suicide may be rational is both sensitive in nature and has been a

controversial one. Werth (1998) believes that rational suicide could be considered as an

intervention, in other words thinking about suicide may provide an individual with a way of

gaining power over their life situation. Werth (1998) has developed criteria to be used in

clinical practice for screening out irrational suicidality and delaying an impulsive act.

However, whilst some propose that current guidelines and legal statutes fail to consider the

complexity of suicide, which has been suggested to be completed under free will and in the

absence of psychiatric disorder (Onkay-Ho, 2014), others disagree. Lokhandwala and

Westefeld (1998) have argued that acceptance of rational suicide may prevent individuals
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from taking the time to think through the decision carefully. Furthermore, Maltsberger (1998)

believes that the conditions required for a suicide to be labelled as rational are ambiguous and

presume many moral and ethical assumptions.

What is evident from the findings of this present study is that screening for suicide

ideation is of utmost importance and that absence of minimal or mild depressive symptoms

cannot be presumed to be indicative of no suicide ideation. Clinicians need to be asking all

those with MS whether they have or are experiencing any thoughts about harming themselves,

whilst remaining aware of the types of perceived disabilities associated with suicide ideation

rather than solely actual disability. Suicide ideation clinical assessment instruments for use

with those with neurological conditions have been suggested by Lewis, Anderson and

Feuchtinger (2014) and include and a suicide risk assessment and management protocol (New

South Wales Department of Health, 2004) and the Nurses' Global Assessment of Suicide Risk

(NGASR) (Cutcliffe & Barker, 2004). Both are said to be used widely in clinical practice and

are suggested for use as a guide to inform clinical decision making (Lynch, Howard, El-

Mallakh & Matthews, 2008).

Previous research has reported that the therapeutic relationship between the clinician

and individual experiencing suicide ideation is critical to the initial screening and assessment

(Lynch et al., 2008; Maris, 1992). Whilst referrals for psychiatric or psychological support

need to be considered carefully, reacting to the disclosure of suicide ideation by

conceptualising it as a ‘psychiatric emergency’ could give the message that conversations are

taboo, whereas, allowing individuals to share their innermost thoughts in a therapeutic milieu,

may contribute to some emotional relief (Gaskill et al., 2011). Further supportive

interventions with counsellors, psychologists and talking therapists can encourage open
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discussions and work towards ameliorating modifiable risk factors (Arciniegas & Anderson,

2002; Feinstein, 2002; Wallin et al., 2006).

Other than the suggestions already mentioned, future research could also focus on

those with MS who do not experience depressive symptoms and what it is that helps them to

manage. Gaining a more thorough understanding of additional risk factors which are known

to contribute to the direct relationship between disability and suicide ideation is also needed

for example: lack of social support, poor coping mechanisms. Finally, if rational suicide is a

response to a perceived loss of control in MS, then further research is required in order to find

ways of increasing levels of perceived control.
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5. Conclusion

Suicide ideation in MS is potentially a treatable cause of both morbidity and mortality

(Feinstein, 1997; 2002). Given that suicide ideation is associated with an increased risk for

making plans, attempting suicide and completing suicide (Kessler et al., 2005; Nock et al.,

2008), regular screening in clinical practice alongside further research in this area is

imperative, especially taking into consideration the impact of perceived disability. Whether

suicide ideation in this population is considered rational or not, what is clear from the present

study is that prevalence rates remain high and steps need to be taken towards reducing them

and the distress which has been found to accompany suicide ideation in those with MS

(Coughlin & Sher, 2013).
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1. Public Dissemination Document

This document provides an overview of the thesis submitted in partial fulfilment of the

requirements for the degree of Doctorate in Clinical Psychology (Clin.Psy.D.) at the

University of Birmingham. The research comprises two papers. The first paper is a review of

the literature examining factors which are associated with suicidal thoughts and actual suicide

in people with Huntington’s disease. The second paper investigates whether depression forms

an important link between disability and suicidal thoughts in people with Multiple Sclerosis.

1. Literature review: What factors are associated with suicidality in Huntington’s

disease? A systematic review of the literature.

The aim of this review was to inspect and combine the findings of all previous

research papers that have examined factors related to suicidal thoughts and/or actual suicide in

people with Huntington’s disease. Factors may include: experiencing depression, the result of

genetic testing and the severity of the disease.

Huntington’s disease is an inherited neurological health condition which damages

nerve cells in the brain and gradually gets worse over time (Kingma, van Duijn, Timman, van

der Mast, & Roos, 2008). Children of those with diagnosed Huntington’s have a 50% risk of

inheriting the condition (Lawson et al., 1996) and genetic testing can be carried out to find out

whether the gene has been inherited (Fox, Bloch, Fahy, & Hayden, 1989). Some of the

features of the disease include: problems with movement, memory or concentration

difficulties and mental health problems, for example anxiety, depression and thoughts about

no longer wanting to live (Paulsen et al., 2008). In fact, several research studies have found

that people with Huntington’s disease are more likely to experience these thoughts than the

general population (Farrer, Opitz, & Reynolds, 1986; Hubers et al., 2013; Wetzel et al., 2011).
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Several factors (many of which can be improved with psychological support) have

been suggested to increase the risk or predict whether suicide will be considered and carried

out. It is important to identify and combine these findings so that people supporting those

with Huntington’s disease can be aware of what these factors are and signpost patients to

help. Previous research papers which have examined these factors were therefore searched

for and relevant papers were then screened to evaluate how well the research had been carried

out and reported. Finally the findings of each study were collated altogether.

The main findings of this review were that psychiatric symptoms and/or history, for

example, anxiety and depression, were most often found to be related to suicidal thoughts in

Huntington’s disease. The factors related to actual suicide were: psychiatric symptoms and/or

history, the suicide of a family member, finding out from genetic testing that the gene had

been inherited, being formally diagnosed with Huntington’s and being in the early stages of

the disease. Other factors were suggested, but a lack of higher quality research in these areas

indicates that further research is required.

This review has shown that there are clear factors which have been found to be related

to suicidal thoughts and actual suicide in higher quality research studies. It is important that

awareness of these factors is increased in clinicians who work with people with Huntington’s

disease. This will enable clinicians to look out for these factors and routinely check whether

their patients are having any thoughts of harming themselves and refer them for psychological

support when necessary.

2. Empirical paper: Disability, depression and suicide ideation in Multiple Sclerosis.

Multiple Sclerosis is another neurological condition and involves inflammation of the

central nervous system (Kingwell et al., 2013). There are different disease course types and
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symptoms include disability related to: fatigue, weakness, pain, problems with sight, memory

and concentration, mobility and balance, bladder, bowel and sexual dysfunction and mood

changes (Hooper, 2013; Hyphantis et al., 2008).

Previous research has shown that in Multiple Sclerosis: disability is related to

depression (Smith & Arnett, 2013); disability is related to suicidal thoughts (Viner, Patten,

Berzins, Bulloch, & Fiest, 2014) and depression is related to suicidal thoughts (Turner,

Williams, Bowen, Kivlahan & Haselkorn, 2006). However, no research has yet investigated

the relationship between all three variables together, to find out whether depression forms an

important link between disability and suicidal thoughts. Despite depression being found to be

related to suicidal thoughts, some other research has reported that suicidal thoughts in

Multiple Sclerosis have been found to occur without the person experiencing any symptoms

of major depression (Sadovnick, Eisen, Ebers & Paty, 1991). It has also been suggested that

people can freely desire suicide or a hastened death, based upon a carefully contemplated

decision, which is referred to as ‘rational suicide’ (Onkay-Ho, 2014).

The aim of this research was to find out whether depression formed an important link

between disability and suicidal thoughts. Additionally, to find out: if there were differences

in levels of depression and suicidal thoughts in different types of Multiple Sclerosis; whether

those with certain types of disabilities (for example, mobility, difficulties with using their

hands, problems with vision) experienced more suicidal thoughts than those who did not and

finally, whether there were a sub-group of individuals who displayed ‘rational suicide’.

Out-patients from Multiple Sclerosis clinics were asked to complete four

questionnaires measuring: suicidal thoughts, depression, physical disability and how much the

severity of their disability ‘bothered’ them.
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The main findings of the research were that depression was an important link between

disability and suicidal thoughts and when comparing different types of Multiple Sclerosis,

there were no differences in levels of depression and suicidal ideation. However, there were

differences found in levels of suicidal thoughts for those who reported being bothered by

different types of disability for example tremors and not being able to do things

spontaneously. Finally, a sub-group of individuals displaying ‘rational suicide’ and only

minimal or mild symptoms of depression were identified.

The conclusion of the research, therefore, was that it is of vital importance for

clinicians working with people with Multiple Sclerosis to regularly check whether patients are

experiencing depression or any thoughts about harming themselves. The different types of

disability found in this research for those who reported higher levels of suicidal thoughts need

to be used as ‘red flags’, meaning that if patients are experiencing them, it could lead to

depression and hence suicide. Therefore, these patients require careful monitoring.
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Appendix I. Search strategy for each database

OVID PsycINFO 1967 to April Week 2 2015 (final search 18.4.2015)

Subject headings:

Exp huntingtons disease (huntingtons chorea, chorea, genetic disorders)

Key words:

Huntington* disease

HD

Subject headings:

Exp suicide (includes: self destructive behaviour, assisted suicide, attempted suicide, death

and dying, mental disorders, psychological autopsy, self injurious behaviour, suicide ideation,

suicide prevention, suicidology)

Key words:

Suicid*

*Suicide

Search strategy:

# Searches Results

1 exp huntingtons disease/ 2413

2
huntington* disease.mp. [mp=title, abstract, heading word, table of contents, key

concepts, original title, tests & measures]
3352

3
HD.mp. [mp=title, abstract, heading word, table of contents, key concepts,

original title, tests & measures]
3072

4 exp suicide/ 21517

5
suicid*.mp. [mp=title, abstract, heading word, table of contents, key concepts,

original title, tests & measures]
47796

6 *suicide/ 18133

7 1 or 2 or 3 4814

8 4 or 5 or 6 47796

9 7 and 8 64
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OVID MEDLINE(R) 1946 to April Week 2 2015 (final search 18.4.2015)

Subject headings:

Exp Huntington disease

Key words:

Huntington* disease

HD

Subject headings:

Exp suicide (includes: suicide ideation, suicide-assisted, suicide-attempted)

Key words:

Suicid*

*Suicide

Search strategy:

# Searches Results

1 exp Huntington Disease/ 9664

2 huntington* disease.mp. 12463

3 HD.mp. 25083

4 exp Suicide/ 49209

5 suicid*.mp. 66023

6 *suicide/ 22485

7 1 or 2 or 3 32749

8 4 or 5 or 6 66023

9 7 and 8 138
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OVID EMBASE 1974 to April Week 2 2015 (final search 18.4.2015)

Subject headings:

Exp huntingtons disease (huntingtons chorea, chorea, genetic disorders)

Key words:

Huntington* disease

HD

Subject headings:

Exp suicide (includes: self destructive behaviour, assisted suicide, attempted suicide, death

and dying, mental disorders, psychological autopsy, self injurious behaviour, suicide ideation,

suicide prevention, suicidology)

Key words:

Suicid*

*Suicide

Search strategy:

Search Strategy:

# Searches Results

1 exp huntingtons disease/ 19061

2

huntington* disease.mp. [mp=title, abstract, subject headings, heading word, drug

trade name, original title, device manufacturer, drug manufacturer, device trade

name, keyword]

14236

3

HD.mp. [mp=title, abstract, subject headings, heading word, drug trade name,

original title, device manufacturer, drug manufacturer, device trade name,

keyword]

39824

4 exp suicide/ 44166

5

suicid*.mp. [mp=title, abstract, subject headings, heading word, drug trade name,

original title, device manufacturer, drug manufacturer, device trade name,

keyword]

95369

6 *suicide/ 26028

7 1 or 2 or 3 53772

8 4 or 5 or 6 95369
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9 7 and 8 359

EBSCO CINAHL PLUS 1937 to April week 2 2015 (final search 18.4.2015)

Subject terms:

Huntington’s disease

Key words:

Huntington*

HD

Subject terms: Exp Suicide ideation (includes: suicide-attempted, suicide-assisted, suicide,

suicide-risk)

Key words:

Suicid*

*Suicide

Search strategy:

# Query Limiters/Expander Last Run Via Result

S7 S3 AND S6
Search modes -
Boolean/Phrase

Interface - EBSCOhost Research
Databases
Search Screen - Advanced Search
Database - CINAHL Plus 5

S6 S4 OR S5
Search modes -
Boolean/Phrase

Interface - EBSCOhost Research
Databases
Search Screen - Advanced Search
Database - CINAHL Plus 3,365

S5
"suicid* OR
*suicide"

Search modes -
Boolean/Phrase

Interface - EBSCOhost Research
Databases
Search Screen - Advanced Search
Database - CINAHL Plus 244

S4
(MH "Suicide
ideation")

Search modes -
Boolean/Phrase

Interface - EBSCOhost Research
Databases
Search Screen - Advanced Search
Database - CINAHL Plus 3,176

S3 S1 OR S2
Search modes -
Boolean/Phrase

Interface - EBSCOhost Research
Databases 1,179
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Search Screen - Advanced Search
Database - CINAHL Plus

S2
"huntington* or
HD"

Search modes -
Boolean/Phrase

Interface - EBSCOhost Research
Databases
Search Screen - Advanced Search
Database - CINAHL Plus 284

S1

(MH
"Huntington's
Disease")

Search modes -
Boolean/Phrase

Interface - EBSCOhost Research
Databases
Search Screen - Advanced Search
Database - CINAHL Plus 1,148
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EBSCO AMED 1995 to April week 2 2015 (final search 18.4.2015)

Subject terms:

Huntington disease

Huntington’s disease

Huntingtons disease

Huntington’s chorea

Huntingtons

Key words:

Huntington*

HD

Subject terms:

Suicide

Suicide ideation

Suicide attempt

Suicide risk factors

Assisted suicide

Attempted suicide

Suicid*

*Suicide

Search strategy:

# Query Limiters/Expander Last Run Via Result

S18 S8 AND S17
Search modes -
Boolean/Phrase

Interface - EBSCOhost Research
Databases
Search Screen - Advanced Search
Database - AMED - The Allied and
Complementary Medicine Database 8

S17

S9 OR S10 OR
S11 OR S12
OR S13 OR

Search modes -
Boolean/Phrase

Interface - EBSCOhost Research
Databases
Search Screen - Advanced Search 1,275
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S14 OR S15
OR S16

Database - AMED - The Allied and
Complementary Medicine Database

S16 *suicide
Search modes -
Boolean/Phrase

Interface - EBSCOhost Research
Databases
Search Screen - Advanced Search
Database - AMED - The Allied and
Complementary Medicine Database 1,225

S15 suicid*
Search modes -
Boolean/Phrase

Interface - EBSCOhost Research
Databases
Search Screen - Advanced Search
Database - AMED - The Allied and
Complementary Medicine Database 1,275

S14
attempted
suicide

Search modes -
Boolean/Phrase

Interface - EBSCOhost Research
Databases
Search Screen - Advanced Search
Database - AMED - The Allied and
Complementary Medicine Database 49

S13 assisted suicide
Search modes -
Boolean/Phrase

Interface - EBSCOhost Research
Databases
Search Screen - Advanced Search
Database - AMED - The Allied and
Complementary Medicine Database 831

S12
suicide risk
factors

Search modes -
Boolean/Phrase

Interface - EBSCOhost Research
Databases
Search Screen - Advanced Search
Database - AMED - The Allied and
Complementary Medicine Database 12

S11 suicide attempt
Search modes -
Boolean/Phrase

Interface - EBSCOhost Research
Databases
Search Screen - Advanced Search
Database - AMED - The Allied and
Complementary Medicine Database 49

S10 suicide ideation
Search modes -
Boolean/Phrase

Interface - EBSCOhost Research
Databases
Search Screen - Advanced Search
Database - AMED - The Allied and
Complementary Medicine Database 50

S9 Suicide
Search modes -
Boolean/Phrase

Interface - EBSCOhost Research
Databases
Search Screen - Advanced Search
Database - AMED - The Allied and
Complementary Medicine Database 1,225
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S8

S1 OR S2 OR
S3 OR S4 OR
S5 OR S6 OR
S7

Search modes -
Boolean/Phrase

Interface - EBSCOhost Research
Databases
Search Screen - Advanced Search
Database - AMED - The Allied and
Complementary Medicine Database 732

S7 HD
Search modes -
Boolean/Phrase

Interface - EBSCOhost Research
Databases
Search Screen - Advanced Search
Database - AMED - The Allied and
Complementary Medicine Database 583

S6 huntington*
Search modes -
Boolean/Phrase

Interface - EBSCOhost Research
Databases
Search Screen - Advanced Search
Database - AMED - The Allied and
Complementary Medicine Database 180

S5 huntingtons
Search modes -
Boolean/Phrase

Interface - EBSCOhost Research
Databases
Search Screen - Advanced Search
Database - AMED - The Allied and
Complementary Medicine Database 167

S4
huntingtons
chorea

Search modes -
Boolean/Phrase

Interface - EBSCOhost Research
Databases
Search Screen - Advanced Search
Database - AMED - The Allied and
Complementary Medicine Database 1

S3
huntingtons
disease

Search modes -
Boolean/Phrase

Interface - EBSCOhost Research
Databases
Search Screen - Advanced Search
Database - AMED - The Allied and
Complementary Medicine Database 24

S2
huntington's
disease

Search modes -
Boolean/Phrase

Interface - EBSCOhost Research
Databases
Search Screen - Advanced Search
Database - AMED - The Allied and
Complementary Medicine Database 72

S1
huntington
disease

Search modes -
Boolean/Phrase

Interface - EBSCOhost Research
Databases
Search Screen - Advanced Search
Database - AMED - The Allied and
Complementary Medicine Database 87
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Appendix II. Full text papers considered and excluded

Articles detailing instances of suicide only (n = 5)

1. Causes of death in patients with Huntington’s disease and in unaffected first degree

relatives (Sorensen et al., 1992)

+( ;[TOPXTZWZRb ZQ >_Y^TYR^ZYi] OT]PL]P TY GTUPVL OT]^\TN^& J_RZ]WL`TL $HP[rTq& 6Y^ZYPWWT&

nP[Tq'=\LSZ`LN& # CL^P\WUL\T& *212%(

3. The length of survival and causes of death in Huntington’s disease (Bryois, 1988)

4. Causes of death in Huntington’s disease as reported on death certificates (Haines et al.,

1986)

5. Huntington’s Chorea in Norway (Saugstad & Odegard, 1986).

Articles investigating the association between neurobiology and suicidality (n = 1)

1. Hypothalamic"pituitary"adrenal axis functioning in Huntington's disease and its association

with depressive symptoms and suicidality (Hubers et al., 2015).

Articles measuring attitudes to suicide in the future (n = 3)

1. Attitudes toward presymptomatic testing in Huntington disease (Mastromauro et al., 1987).

2. Death anxiety and psychometric studies in Huntington’s disease (Gielen & Roche, 1979).

3. Psychosocial impact of Huntington’s disease on Hong Kong families (Wong, Chang, Yu,

Chan, & Chan, 1994).

Articles investigating physicians attitudes to assisted suicide (n = 1)

1. Continuous deep sedation, physician-assisted suicide, and euthanasia in Huntington’s

disorder (Lindblad, Juth, Fürst, & Lynöe, 2010)

Articles including children (n = 1)

1. Psychiatric and cognitive difficulties as indicators for juvenile Huntington’s disease (Ribai

et al., 2007).
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Articles containing no analysis of factors associated with suicide (n = 14)

1. Thinking about end of life: a common issue for patients with Huntington’s disease (Booij,

Tibben, Engberts, Marinus, & Roos, 2014).

2. Characterisation of depression in prodromal Huntington disease in the neurobiological

predictors of HD (PREDICT-HD) study (Epping et al., 2013).

3. Longitudinal evaluation of neuropsychiatric symptoms in Huntington’s disease (Thompson

et al., 2012).

4. Experience over fifteen years with a protocol for predictive testing for Huntington disease

(Dufrasne, Roy, Galvez, & Rosenblatt, 2011)

5. Factor analysis of behavioural symptoms in Huntington’s disease (Rickards et al., 2011)

6. Clinical and genetic characteristics of Mexican Huntington’s disease patients (Alonso et al.,

2009).

7. Lamotrigine in motor and mood symptoms of Huntington’s disease (Shen, 2008).

8. Depression and stages of Huntington’s disease (Paulsen et al., 2005b).

9. Cognitive and Psychiatric Aspects of Huntington Disease Contribute to Functional

Capacity (Nehl & Paulsen, 2004).

10. Attitudes regarding molecular diagnosis in Mexican families at risk of inheriting

Huntington's disease (De la Cadena, Alonso. Ma, Ochoa, & Martinez, 1997).

11. Pre-symptomatic DNA testing for Huntington disease: identifying the need for

psychological intervention (Tibben et al., 1993).

12. Predictive testing for Huntington’s disease: ten years’ experience in two Italian centres

(Mandich et al., 1998).

13. Conditions associated with Huntington's disease at death: a case-control study (Lanska,

Lanska, Lavine, & Schoenberg, 1988)
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14. Psychiatric implications of presymptomatic testing for Huntington's disease (Kessler,

1987).

Articles containing analysis but not possible to extract factors related to suicide (n = 1)

1. Adverse psychological events occurring in the first year after predictive testing for

Huntington disease (Lawson et al., 1996).
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Appendix III. Final papers included in the review

1. Depressed Mood and Suicidality in Individuals Exposed to Tetrabenazine in a Large

Huntington Disease Observational Study (Dorsey et al., 2013).

2. Suicide ideation in a European Huntington's disease population (Hubers et al., 2013).

3. Suicidality in Huntington's disease (Hubers et al., 2012).

4. Suicidal behavior in prodromal Huntington disease (Fiedorowicz et al., 2011).

5. Suicide ideation in Huntington disease: the role of comorbidity (Wetzel et al., 2011).

6. Depression and Suicide ideation After Predictive Testing for Huntington's Disease: A

Two-Year Follow-up Study (Larsson et al., 2006).

7. Critical periods of suicide risk in Huntington's disease (Paulsen et al., 2005a).

8. Suicide in Hungarian Huntington’s disease patients (Baliko et al., 2004).

9. Psychological consequences and predictors of adverse events in the first 5 years after

predictive testing for Huntington's disease (Almqvist et al., 2003).

10. Behavioural complaints in participants who underwent predictive testing for

Huntington's disease (Witjes-Ané et al., 2002).

11. High suicide ideation in persons testing for Huntington's disease (Robins Wahlin et al.,

2000).

12. A worldwide assessment of the frequency of suicide, suicide attempts, or psychiatric

hospitalization after predictive testing for Huntington disease (Almqvist et al., 1999).

13. Onset symptoms in 510 patients with Huntington's disease (Di Maio et al., 1993).

14. Risk factors for suicide in Huntingtons disease: A retrospective case controlled study

(Lipe et al., 1993).

15. Suicide and attempted suicide in Huntington disease: implications for preclinical

testing of persons at risk (Farrer, et al., 1986).
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16. Increased rate of suicide among patients with Huntington's disease (Schoenfeld et al.,

(1984).
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Appendix IV. Data extraction form

General Information

Study ID:

Quality criteria score:

Authors:

Year:

Title:

Location of study:

Focus of study:

The psychological impact of genetic testing !

Suicide ideation over stages of HD !

Risk factors associated with suicide !

To assess the prevalence of suicidality !

Study Eligibility

Aims/objectives:

Hypothesis:

Rationale:

Design: Cross sectional ! Cohort ! Longitudinal !

Inclusion/Exclusion criteria:

Participants

Population description:

At risk (first degree relative) !

‘Mutation’ carrier/CAG repeat extraction/Expanded CAG repeat (increased risk) / Normal

CAG length (decreased risk) !
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‘Non-mutation’ carrier !

Minor soft signs !

Motor symptoms !

Definite diagnosis !

Any additional information:

Method of recruitment:

Number of participants invited to participate:

Number of participants who participated:

Response rate:

Age:

Gender:

Ethnicity:

Other relevant socio-demographic variables:

Times of follow-up:

Number of participant lost at follow-up:

Procedure

Method for data collection:

Outcome measures

Suicide:

Validity/Reliability:

Other measures:

Analyses

Statistical procedure:
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Missing data? Yes ! No ! Not mentioned !

How was missing data accounted for?

Results

Dichotomous outcome (e.g. odds ratio, risk ratio, confidence intervals, p-value) !

Continuous outcome (e.g. mean difference, confidence intervals) !

Key significant results:

Importance of significance:

Magnitude of effect:

Additional information:

Conclusions

Main findings:

Limitations:

Generalisability:

Implications for clinical practice:
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Appendix V. Quality assessment tool (self designed)

Key:

NICE (2012) (

Caldwell, Henshaw, and Taylor (2011) .

Smith (2009) *

Von Elm et al. (2007) '

Thompson, Diamond, McWilliam, Snyder, and Snyder (2005) #

Kmet, Lee, and Cook (2004) ,

Thomas, Ciliska, Dobbins, and Micucci (2004) )

Downs and Black (1998) -

Fowkes and Fulton (1991) "

Objective and rationale

1. Are the hypotheses/aims and objectives of the study clearly stated? "

+ Yes – Identified clearly in the introduction or method section conveying what the study
is aiming to achieve.

+ Partially – Vague description, unclear objective, or not easily identifiable in
introduction or method section.

+ No – No reporting of hypotheses/aims or objectives.
+ NA – Question not applicable to this study.

2. Is the rationale for the study clearly outlined? .

+ Yes – Clear rationale described in the context of current issues and previous research.
+ Partially – Vague rationale or missing context of current issues.
+ No – Inappropriate rationale or none described.
+ NA – Question not applicable to this study.

Design and setting
3. Is the study design evident and appropriate? ,

+ Yes – Easily identifiable and appropriate choice of design in introduction or method.
+ Partially – Not easily identifiable or reported in discussion section.
+ No – Not evident or inappropriate.
+ NA – Question not applicable to this study.

4. Is the setting, location, period(s) of recruitment, and data collection described? '

+ Yes – Clear description and thoroughly detailed.
+ Partially – Not all aspects described or confusing.
+ No – No description or only one of the above.
+ NA – Question not applicable to this study.
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Study sample and representativeness
5. Is the population identified? .

+ Yes – Yes clearly identified with sources of recruitment reported.
+ Partially – Unclear description, some information omitted or does not include all

populations recruited from.
+ No – Not reported.
+ NA – Question not applicable to this study.

6. Are the main characteristics of the participants clearly described, including eligibility criteria
of the sample (if appropriate)? ,

+ Yes – Eligibility criteria are easily identified and the main characteristics are clearly
provided (e.g. gender, age) or there is reference to a previous study cited.

+ Partially – Incomplete or unclear reporting of characteristics and eligibility criteria.
+ No – Baseline, eligibility criteria and categorisation omitted.
+ NA – Question not applicable to this study.

7. Is it reported that the sample size is considered to have sufficient power to detect a clinically
relevant result? "

+ Yes – It is reported that the sample size has sufficient power, at a certain level of
significance and this is why it was selected.

+ Partially – Power is considered when reporting results and is sufficient or a large
sample size is reported as a strength of the study.

+ No – No reference as to whether sample size is considered to have enough power or
sample size reported to be too small.

+ NA – Question not applicable to this study e.g. retrospective review of case notes.

8. Are the response rates reported and the impact of non-respondents considered? "

+ Yes – Response rate is reported and the impact of non-respondents is considered.
+ Partially – Response rate is reported but non-respondents are not considered.
+ No – No reporting of response rate and no reporting about non-respondents.
+ NA – Question not applicable to this study e.g. retrospective review of case notes.

Internal validity
9. Have the proportion and characteristics of participants lost to follow-up been described and
considered? -

+ Yes – Proportion of drop outs and characteristics reported, with possible reasons
described in order to consider bias.

+ Partially – Proportion to follow-up reported but no possible biases discussed.
+ No – No reporting of proportion or characteristics.
+ NA – Question not applicable to this study e.g. cross sectional study.

10. Is the/are the suicide outcome measure(s) validated and reliable? (

+ Yes – Widely used standardised and validated measure(s) with good reliability.
+ Partially – Validated measure but one or two items extrapolated, or whole non-

validated measure which has been used by other studies, or suicide information has
come from potentially unreliable data e.g. death certificate, case notes, medical records.

+ No – Unreliable measure, prone to subjectivity and possible error e.g. self designed
interview or question.

+ NA – Question not applicable to this study.

11. Does the sample appear representative of the population? )

+ Yes – Sample appears representative of the population from which it is drawn and
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typical of wider population e.g. nationwide or worldwide recruitment.
+ Partially – Unclear or possible bias: recruited from a voluntary register or referred from

one source e.g. one local clinic or similar.
+ No – Sample does not appear representative of population, or not enough information

provided.
+ NA – Question not applicable to this study.

Data analysis
12. Are the statistical tests used to analyse data clearly described and appropriate? -

+ Yes – Statistical tests are described and appropriate.
+ Partially – Complex description, or had to be guessed at but probably appropriate, or

minor flaws identified.
+ No – Obviously inappropriate methods utilised.
+ NA – Question not applicable to this study e.g. frequencies reported only.

13. If missing data is reported is there a description for how this was considered and accounted
for? "

+ Yes – Missing data was reported and accounted for in the statistical analysis.
+ Partially – Missing data was reported but it is unclear how this has been accounted for

or bias considered.
+ No – Missing data is evident but has not been reported or addressed.
+ NA – Question not applicable to this study/no missing data evident and it is presumed

there is none.

14. Are significant effects identified and the importance of the significance reported? *

+ Yes – The results are expressed statistically, relative to the level of significance set for
the null-hypothesis and the p-value is given relative to the significance level (e.g. p <
0.05 or p < 0.01).

+ Partially – Vague, inappropriate or confusing reporting, or the importance of the
significance omitted for some effects.

+ No – Significant effects and the importance of the significance are not reported.
+ NA – Question not applicable to this study e.g. frequencies reported only.

15. Are confidence intervals or measures of variance reported for the statistics (e.g. means,
correlation coefficients)? #

+ Yes – Appropriate confidence intervals or measures of variance are reported (e.g.,
confidence estimates, intervals, standard errors, range, and standard deviations).

+ Partially – Confidence intervals or variance estimates are reported for some but not all
main outcomes.

+ No – No reporting of confidence intervals or variance estimates.
+ NA – Question not applicable to this study.

Results
16. Does the study clearly report key results, in sufficient detail, with reference to study
objectives? '

+ Yes – Presentation of key results is clear, consistent and easily interpreted with
reference to study objectives.

+ Partially – Vague reporting, insufficient detail or lack of reference to study objectives.
+ No – Results are not reported clearly therefore, with no reference to study objectives.
+ NA – Question not applicable to this study.
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External validity and practical/clinical significance
17. Do the significant effects provide an idea of the magnitude of the effect?*

+ Yes – Significant effects clearly identified and the magnitude of the effect
communicated (e.g. odds ratios, hazard ratios, difference in scores on measures,
difference between means, percentage difference, chi-square, r2, Cohen’s d and f, eta2,
proportion of participants)

+ Partially – Vague or confusing reporting, or magnitude omitted for some primary
outcomes.

+ No – Magnitude of effect not reported.
+ NA – Question not applicable to this study e.g. frequencies reported only.

18. Does the study discuss the generalisability of the results? .

+ Yes – Clear discussion of the generalisability of the results to the wider population.
+ Partially – Vague description about whether results can be generalised, some

acknowledgement of comparison with general population, or sample is highlighted as
representative and therefore generalisable.

+ No – No mention of the generalisability of the results.
+ NA – Question not applicable to this study.

Discussion and conclusions
19. Are limitations of the study discussed taking into account potential bias? '

+ Yes – Thorough reporting of limitations and how potential bias/confounding variables
may impact upon results.

+ Partially – Some discussion of limitations but reporting of other clear limitations has
been omitted.

+ No – Limitations are not reported or considered.
+ NA – Question not applicable to this study.

20. Is caution given to the overall interpretation of the results taking into consideration: aims,
limitations, results from similar research, and any other relevant evidence? '

+ Yes – Cautious overall interpretation of results reported, considering all aspects of
limitations and other relevant evidence.

+ Partially – Some caution displayed and discussed with reference to limitations or
relevant evidence.

+ No – Interpretation of results is not written with caution, no consideration of aims,
limitations, results from similar research, and any other relevant evidence.

+ NA – Question not applicable to this study.

21. Is the conclusion clear and reinforced by the results? ,

+ Yes – Yes conclusion is clear and reinforced by the results.
+ Partially – Conclusion is written but is vague or not fully supported by results.
+ No – No conclusion or key findings unaddressed.
+ NA – Question not applicable to this study.

Yes – GREEN (2)
Partially – ORANGE (1)
No – RED (0)
NA – Not applicable PURPLE (0)

Score (%) = Total sum divided by total possible sum x 100
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Appendix VI. Methodological issues

Table 1. Main methodological issues identified in the studies

Methodological
issue

Explanation

Selection bias Participants are less likely to be representative if they are not selected at random
from a comprehensive list of individuals who are all in the target population
(Thompson et al., 2005).
No studies in this review reported random sampling and several were recruited
either from a single medical centre/hospital (Larsson et al., 2006) as opposed to
national or worldwide multi-site centres (Wetzel et al., 2011; Paulsen et al., 2005
(Dorsey et al., 2013).
Some recruited from those who had joined a voluntary register to participate in
research (Di Maio, 1993 (Farrer et al., 1986).

Response rate It is common in research studies that some individuals do not respond to the
invitation to participate, some refuse and some do not attend when required;
therefore, the response rate is viewed as an indicator of the representativeness of
the participants (Fowkes & Fulton, 1991).
The response rate and consideration of those who chose not to participate was
reported in only two studies (Larsson et al. 2006; Almqvist et al., 1999).

Representativeness
of the sample

Studies which received full marks for the representativeness of the sample were
those which recruited participants who had decided to undergo predictive testing
(Fiedorowicz et al., 2011; Almqvist et al., 2003).
Those who undergo genetic testing, however, are a self-selected sample (Almqvist
et al., 2003). In other words, individuals who chose to undergo predictive testing
may well be more confident and capable to deal with possible ‘bad news’ which is
likely to have contributed significantly to their choice to undergo the testing
(Codori, Hanson, & Brandt, 1994; Marteau & Croyle, 1998).
People who undergo testing also receive substantial support and counselling
(Almqvist et al. 2003).

Reliability and
validity of the
suicide measure

The use of a validated and reliable outcome measure in research is essential so that
the measure consistently measures both a particular outcome and what it claims to
(NICE, 2012).
No study in this review utilised a whole measure considered both validated and
reliable to measure suicidality.
In some studies a psychiatrist or psychologist administered the measures (Hubers et
al., 2013; Witjes-Ané et al., 2002) which is a strength.

Retrospective
cohort studies

Retrospective studies use data which already exists and has been collected for other
purposes; heavy reliance on the accuracy of written records means that it is difficult
to control for bias and confounding variables (Hess, 2004).
The six retrospective cohort studies in this review have utilised: death certificates,
medical records, reports from relatives, social work notes, genetic counselling files
and a Huntington’s disease register (e.g. Baliko et al.,2004; Almqvist et al., 1999;
Di Maio et al., 1993; Lipe et al., 1993; Farrer et al., 1986 and Schoenfeld et al.,
1984).
Some literature has questioned the use of medical records and death certificates as
the recording has been proven to be relatively inaccurate (Alderson & Meade,
1967; Glasser, 1981; Haines et al., 1986).

The accuracy of
suicide information

In people who have serious physical disease there is a tendency to ignore the
possibility of suicide and classify the death as due to the health condition (Stenager
& Stenager, 1992).
Sainsbury and Jenkins (1982) even suggested that official suicide statistics have
been questioned so much due to variation in defining and reporting cases,
inaccuracies in reporting information, that some authorities made a decision to
dismiss the usefulness of the information for epidemiological research generally.
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The accuracy of
death certificates

In Britain the reported accuracy rate of death certificates has been found to be as
low as 61% (Alderson & Meade, 1967).
Haines et al. (1986) suggested that suicides are underestimated because of possible
inaccurate recording of death.
Studies which have used a combination of sources for each participant for example
death certificates, medical records and reports from relatives such as the studies by:
Baliko et al. (2004), Farrer et al. (1986) and Schoenfeld et al. (1984) are likely to be
more accurate.
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Appendix VII. Study origins and authors

The origin of each study and where participants were recruited from is displayed in

Table 2 below.

Table 2. Origins and recruitment sites for each study
Origin Studies Recruitment sites
The Netherlands Hubers et al. (2013) in partnership with

authors from Germany and the UK
Hubers et al. (2012)

Witjes-Ané et al. (2002)

15 European countries (REGISTRY)

Leiden University Medical Centre and a
local nursing home
Sites in the Netherlands where genetic
testing is available.

USA Dorsey et al. (2013)

Wetzel et al. (2011)

Fiedorowicz et al. (2011)

Paulsen et al. (2005a)

Di Maio et al. (1993) in partnership with
authors from Italy
Lipe et al. (1993)

Farrer et al. (1986)

Schoenfeld et al. (1984)

48 sites (HSG) in USA, Australia and
Canada
43 sites (HSG) in USA, Australia and
Europe
32 sites in USA, Canada, Europe and
Australia (PREDICT-HD)
42 sites (HSG) in USA, Australia and
Europe
National American research roster
(NHDRR)
University of Washington and a local
medical centre
National American research roster
(NHDRR)
New England Huntington’s Disease
Centre and Massachusetts Chapter of
Committee to Combat Huntington’s

Sweden Larsson et al (2006)
Robins Wahlin et al. (2000)

Karolinska University of Hospital
Huntington’s predictive testing
programme in Sweden

Canada Almqvist et al. (2003)
Almqvist et al. (1999) in partnership with
authors in the UK

Canadian Study Group (CCSG)
Sites in Australia, Belgium, Germany,
France, Netherlands, Sweeden, UK,
USA via an Huntington’s association
(IHA) and research group (WFN-HD)

Hungary Baliko et al. (2004) Via physicians, neurologists and
psychiatrists working in Hungary

The above table shows that several of the studies included in this review recruited

participants from a large number of European sites which is clearly advantageous. There was

potential overlap in the sourcing of participants for Wetzel et al. (2011) and Paulsen et al.

(2005a) who used participants from HSG; and Di Maio et al. (1993) and Farrer et al. (1986)

who both recruited from the same national research roster (NHDRR).
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In seven of the studies there is an overlap in authors; these are displayed in Figure 1

below. The vertical axis is used to identify which studies from the horizontal axis contain one

or more of the same authors. For example, the study by Hubers et al. (2013) contains some of

the same authors as the studies by Hubers et al. (2012), Almqvist et al. (2003), Witjes-Ané et

al. (2002) and Almqvist et al. (1999). Exactly which authors are detailed in Table 3 below.

Figure 1. Scatterplot to illustrate the overlap of authors in the studies
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Table 3. Authors which have been included in more than one study

Author Studies
Hubers, A. Hubers et al. (2013) - first author

Hubers et al. (2012) - first author
Van Duijn, E. Hubers et al. (2013)

Hubers et al. (2012)
Van der Mast, R. Hubers et al. (2013)

Hubers et al. (2012)
Roos, R. Hubers et al., (2013)

Hubers et al., (2012)
Witjes-Ané et al. (2002)

Craufurd, D. Hubers et al. (2013)
Almqvist et al. (2003)
Almqvist et al. (1999)

Paulsen, J. Paulsen et al. (2005) - first author
Fiedorowicz et al. (2011)
Wetzel et al. (2011)

Robins Wahlin, T. Robins Wahlin et al. (2000) - first author
Larsson et al. (2006)

Almqvist, E. Almqvist et al. (2003)
Almqvist et al. (1999)

Hayden, M. Almqvist et al. (2003)
Almqvist et al. (1999)
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Appendix VIII. Demographics

Table 4. Demographic characteristics of participants

Characteristic Studies from which data were extracted
Gender:
59% female, 41% male Dorsey et al. (2013)

Hubers et al. (2013)
Hubers et al. (2013)
Fiedorowicz et al. (2011)
Wetzel et al. (2011)
Larsson et al. (2006)
Paulsen et al. (2005a)
Baliko et al. (2004)
Almqvist et al. (2003)
Witjes-Ané et al. (2002)
Robins Wahlin et al. (2000)
Almqvist et al. (1999)
Lipe et al. (1993)

Age (mean):
42.4 years of age Dorsey et al. (2013)

Hubers et al. (2013)
Hubers et al. (2013)
Fiedorowicz et al. (2011)
Wetzel et al. (2011)
Larsson et al. (2006)
Paulsen et al. (2005a)
Almqvist et al. (2003)
Witjes-Ané et al. (2002)
Robins Wahlin et al. (2000)
Almqvist et al. (1999)

Age (range):
Youngest – 18 years of age
Oldest – 90 years of age

Witjes-Ané et al. (2002)
Paulsen et al. (2005a)
Other studies which recorded range:
Almqvist et al. (2003)
Robins Wahlin et al. (2000)
Lipe et al. (1993)

Race:
Caucasian made up the largest race Dorsey et al. (2013)

Wetzel et al. (2011)
Paulsen et al. (2005a)
Farrer et al. (1986)

Marital/partner status:
59% were married
67% had a partner
74% had a partner

Dorsey et al. (2014)
Larsson et al. (2006)
Almqvist et al. (2003)

Offspring:
58% had one or more children
60% had one or more children

Larsson et al. (2006)
Almqvist et al. (2003)

Employment status:
19.8% employed
79% employed
47% as ‘unskilled’ workers, 28% as ‘skilled’ and 25%
as ‘academic’

Dorsey et al. (2013)
Almqvist et al. (2003)
Larsson et al. (2006) and Robins Wahlin et al. (2000)

Education status:
12.9 years – average time spent in education Fiedorowicz et al. (2011)
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72% of participants had completed high school or a
greater qualification

Wetzel et al. (2011)
Larsson et al. (2006)
Paulsen et al. (2005a)
Robins Wahlin et al. (2000)
Dorsey at al. (2013)
Almqvist et al. (2003)
Witjes-Ané et al. (2002)

It can be seen from the above table that for some studies information was either

omitted or was impossible to extract.
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Appendix IX. Descriptions of suicide outcome measures

UHDRS-b (Huntington Study Group, 1996) - specifically designed for Huntington’s, a

standardised clinical rating scale which assesses four components: motor (e.g. gait oculomotor

function, dystonia, gait) cognitive (e.g. symbol digit modalities test, letter fluency, stroop

colour) functional (i.e. total functioning, e.g. independence scale, functional checklist) and

psychiatric (Wetzel et al., (2011). It assesses the month prior to the interview. 14 psychiatric

symptoms are assessed e.g. suicidal thoughts, anger, anxiety, paranoid thinking, low mood,

hallucinations (Wetzel et al., 2011). The item ‘suicidal thoughts’ measures the frequency and

severity of suicidal thoughts in the month preceding the interview (Hubers et al., 2013).

Suicidal thoughts item = feels life not worth living, has suicidal thoughts, active suicidal

intent, preparation for the act. Scoring: the severity and frequency of each item is rated on a 5

point scale. Severity: 0 = absent; 1 = slight/questionable; 2 = mild; 3 = moderate; 4 = severe.

Frequency: 0 = almost never; 1 = seldom, 2 = sometimes, 3 = frequently; 4 = almost always.

PBA (Craufurd et al., 2001) - specifically designed for Huntington’s, this measure assesses

the frequency and severity of 36 common behavioural problems. It rates behaviour in the last

month, focussing on three clusters of symptoms: apathy, depression and irritability. The

depression subscale consists of five items: ‘depressed’ mood’, ‘depressive cognitions’,

‘anxiety’, ‘tension’ and ‘suicide ideation’ (Hubers et al., 2015). One question of two parts

asks about the severity and frequency of suicide ideation in the last month (Hubers et al.,

2012). Scoring: each symptom is rated for severity and frequency on a 5 point scale

according to scoring criteria. Severity: 0 = not at all; 1 = trivial; 2 = mild; 3 = moderate

(disrupting everyday activities) and 4 = severe/intolerable. Frequency: 0 = symptom absent; 1

= less than once weekly; 2 = at least once a week; 3 = most days (up to and including some

part of everyday); and 4 = all day, every day.
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BDI –II (Beck et al., 1996) - this measure is used predominantly to measure depression, it is

a self-report questionnaire of 21 symptoms and attitudes, rated from 0 to 3 in terms of

intensity e.g. mood, sense of failure, feelings of guilt, suicidal wishes, self-dislike (Robins

Wahlin et al., 2000).

BHS (Beck & Steer, 1988) - a self-report measure of 20 statements to assess beliefs about the

future over the past week, each statement is rated as true or false and the total score reflects

negative tendencies of the respondent (Steed, 2001).

SIBS (Fox et al., 1989) - designed specifically for Huntington’s, this self-report measure

assesses extent of suicidal thoughts and attempts (both previous and current levels, as well as

prediction of future possible tendencies) on a scale of 0 never to 4 very often, as well as

quality of life and coping resources (Robins Wahlin et al., 2000). It includes a question about

the suicidal history of participants and relatives, as well psychiatric history. Questions

evaluate previous and current levels of thoughts or attempts and include expected reactions if

symptoms develop (Larsson et al., 2006).
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Appendix X. Descriptions of other outcome measures

Apathy:

AS (Starkstein et al., 1992) - a semi structured interview consisting of 14 questions to

determine level of apathy (Hubers et al., 2012).

Depression:

BDI (Beck et al., 1996) - see Appendix IX.

PBA(Craufurd et al., 2001) - see Appendix IX.

Lipe et al. (1993) – self-designed questionnaire used to review medical records which defined

depression as either a diagnosis by a neurologist or psychiatrist, or three of a number of

symptoms e.g. weight loss, appetite decrease, sleep difficulties, sadness, worthlessness. The

questionnaire also recorded social support and the presence alcohol misuse (Lipe et al., 1993).

Cognitive functioning:

MMSE (Folstein et al., 1975) - used to determine global level of cognitive functioning by

assessing memory, language and attention (Hubers et al., 2012).

UHDRS-b (Huntington Study Group, 1996) - see Appendix IX.

Fox et al. (1989) protocol:

SIBS - see Appendix IX.

LSI (Fox et al., 1989) - measured how satisfied participants were with different domains of

life experience e.g. leisure time, work, health, social life, family life and total life satisfaction;

scores range from 0-7, totally dissatisfied to very satisfied (Robins Wahlin et al., 2000).
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LSA (Fox et al., 1989) - acquired information about social and medical background, present

circumstances and future plans e.g. no of daily cigarettes smoked, alcohol consumption,

sleeping problems, money spent, use of prescription medications (Larsson et al., 2006).

GHQ-30 (Goldberg & Williams, 1988) - measured psychological health and wellbeing as

well as: depression, anxiety, somatic complaints and social dysfunction, it is self-report and

assesses whether a person has experienced less or more of a different condition than usual

(Robins Wahlin et al., 2000).

Wellbeing measure (Robins Wahlin et al., 2000) - a self-report 150 millimetre long line is

used, with a cross mark to estimate sense of well-being for the last 3 days; left hand side: very

poor wellbeing and right hand side: excellent, range 0-150, participants then were asked to

name the problem (Larsson et al., 2006).

One study used one additional measure alongside the Fox protocol:

AttQ (Robins Wahlin et al., 2000) - a self-designed measure assessing attitude to predictive

testing e.g. what age participants learned about the risk, the reasons for deciding to have the

predictive test, who they would tell results to (Robins Wahlin et al., 2000).

GSI from the SCL90-R (Derogatis, 1983) - a self-report questionnaire used to measure

psychiatric distress/ psychopathology. GSI is the overall mean score of the nine subscales

(somatization, obsessive-compulsive symptoms, interpersonal sensitivity, depression, anxiety,

hostility, phobic anxiety, paranoid ideation, psychoticism). Described as frequently used in

research and well validated (Larsson et al., 2006).

GWB (Dupuy, 1969) - a self-report questionnaire to measure psychological mood. Described

as frequently used in research and well validated (Larsson et al., 2006).
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Life experiences:

LES (Sarason et al., 1978) - an assessment of life changes in the previous 12 months and

whether these are perceived as positive or negative in relation to relationships, work and

health (Fiedorowicz et al., 2011).

Motor functioning:

UHDRS-b (Huntington Study Group, 1996) - see Appendix IX.

Psychiatric disorder:

CIDI (World Health Organisation 1997) - a completely standardised interview used to

assess presence of psychiatric disorder according to DSM IV (APA, 2000), (Hubers et al.,

2012).

MMSE (Folstein et al., 1975) - used to determine global level of cognitive functioning by

assessing memory, language and attention (Hubers et al., 2012).

Psychiatric status:

PSS (Spitzer et al., 1970) - a standardised interview used to measure psychopathology

including: levels of depression, anxiety, grandiosity, behaviour and misuse of alcohol

(Fiedorowicz et al., 2011)

Total functioning:

UHDRS-b (Huntington Study Group, 1996) - see Appendix IX.
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Appendix XI. Tables to display the findings of studies in relation to each risk factor

Tables A-H below, detail the findings and quality scores of studies in relation to each

risk factor. Information is displayed for suicide ideation and/or attempted and completed

suicide.

Table A: Psychiatric symptoms and history

Table B: Suicidality in the past

Table C: Proximity to genetic testing

Table D: Genetic testing result

Table E: Age at onset and proximity to ‘formal’ diagnosis

Table F: Results of neurological examination, stage of disease and symptom severity

Table G: Estimated disease duration

Table H: Medication

Table I: Other
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Appendix I. NRES Ethical approval letters (original and three amendments)



188



189



190



191



192



193



194



195



196

Appendix II. R&D Ethical approval letters
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Appendix III. Participant information sheets

Negative thoughts and feelings and disability in Multiple Sclerosis

Participant Information Sheet

We are inviting you to take part in a research study. Before you agree to participate, it is

important that you understand the purpose and nature of the study.

What is the purpose of this study?

The purpose of this study is to examine whether the extent of impairment and disability in

Multiple Sclerosis is related to feelings of depression and thoughts about harming oneself.

Why have I been chosen?

You have been asked to participate in this study as you have Progressive Multiple Sclerosis

which is the group of people we are interested in and you are a patient at the West Midlands

Rehabilitation Centre.

Do I have to take part?

No. Participation is completely voluntary so you are under no obligation to take part. If you

decide to participate, then you may keep this information and you will be asked to sign a

consent form. If you do change your mind at any time during the study, you are able to

withdraw your participation by contacting the researcher (see below). You can also withdraw

from the study at any time within two weeks of completing the questionnaires. If for any

reason you do choose to withdraw, any identifiable data will be destroyed and will not be

used in the study.

What will happen to me if I take part?

If you are interested in taking part or finding out more about this study please:

1. Return the expression of interest letter to a member of the MS clinic team. Or
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2. Post (in the stamped addressed envelope) the expression of interest letter enclosed within

this letter. Or

3. Email the researcher Vicky Lewis who is a Trainee Clinical Psychologist studying at the

University of Birmingham –

Vicky will telephone you to answer your questions, and if you are happy to take part, will

arrange a time to meet with you for 45-60 minutes at West Midlands Rehabilitation Centre or

at your home. When you meet with Vicky, you will be given the opportunity to ask any

further questions and will then be asked to sign a consent form (to say that you agree to take

part in the study). You will be given four questionnaires to fill in. Vicky will be there to help

you if you need anything.

What are the possible disadvantages and risks of taking part?

As the study is looking at feelings of depression and negative thoughts, you will be asked to

fill in a questionnaire that asks you about thoughts you may have or had about harming

yourself which you may find upsetting. If your questionnaires suggest that you are having

thoughts like this, then Vicky will let the clinic team know about this so that you can talk to

them. If Vicky has met with you at your home and is concerned that you are having thoughts

about harming yourself, then she will need to telephone Dr Koko to let him know and then

arrange for you to speak with your GP.

If you feel in any way distressed by the study after participating, then we suggest you call

your MS nurse or the MS Society helpline on 0808 800 8000 (available 9am to 9pm, Monday

to Friday) or the Samaritans on 08457 90 90 90 (available 24hrs a day 365 days a year).

What are the possible benefits of taking part?

There is no direct benefit to you in taking part. However, you will be assisting in furthering

research into suicide and depression in Multiple Sclerosis, which could help to shape services

in the future and raise awareness about this.

Will my taking part/performance in the study be kept confidential?

You will be allocated a participant reference number at the start of the study. From the point

of completing the study your questionnaires will be kept anonymous and identified by a

participant reference number only. All data collected will be kept in a locked cabinet in a

secure office. Once the raw data has been analysed, it will be deleted.

What will happen to the results of this study?

The results will be written up in a report within the University of Birmingham. If the study is

found to be significant and add to the current research, it may be selected for publication in an

academic journal. If this is the case, then the results will be available to be viewed by the

general public.
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Who is organising and funding the research?

This is a joint study which is being conducted by the University of Birmingham and the West

Midlands Rehabilitation Centre.

Who has reviewed this study?

This study has been reviewed and approved by IRAS.

If you wish to seek advice about taking part in research in the NHS generally, please contact

our patient advice and liaison service on 0800 917 2855.

Contact details

For further details on this study, or to withdraw from the study, please e-mail Vicky Lewis

Alternatively, if you have any concerns that you feel the researcher

may not be able to address please contact Dr Theresa Powell on who is

supervising the research.
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Negative thoughts and feelings and disability in Multiple Sclerosis

Participant Information Sheet

We are inviting you to take part in a research study. Before you agree to participate, it is

important that you understand the purpose and nature of the study.

What is the purpose of this study?

The purpose of this study is to examine whether the extent of impairment and disability in

Multiple Sclerosis is related to feelings of depression and thoughts about harming oneself.

Why have I been chosen?

You have been asked to participate in this study as you have Progressive Multiple Sclerosis

which is the group of people we are interested in and you are a patient at University Hospitals

Birmingham, Neurology Department.

Do I have to take part?

No. Participation is completely voluntary you are under no obligation to take part. If you

decide to participate, then you may keep this information sheet and you will be asked to sign a

consent form. If you do change your mind at any time during the study, you are able to

withdraw your participation by contacting the researcher (see below). You can also withdraw

from the study up to two weeks after participating. If for any reason you do choose to

withdraw, your data will be destroyed and will not be used.

What if I want to take part or find out more information?

If you are interested in taking part or finding out more about this study please complete an

expression of interest letter and:

1. Hand it to a member of the MS clinic team. Or
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2. Post it (in the stamped addressed envelope) enclosed within this letter. Or

3. Email the researcher Vicky Lewis who is a Trainee Clinical Psychologist studying at the

University of Birmingham –

Vicky will telephone you ask whether you have any questions and then if you are happy to

take part, she will arrange a time to meet with you for 45-60 minutes either at Queen

Elizabeth Hospital Birmingham or at your home. When you meet with Vicky, you will be

given the opportunity to ask any further questions and will then be asked to sign a consent

form (to say that you agree to take part in the study). You will be given four questionnaires to

fill in. Vicky will be there to help you if you need anything.

What are the possible disadvantages and risks of taking part?

As the study is looking at feelings of depression and negative thoughts, you will be asked to

fill in a questionnaire that asks you about thoughts you may have or had about harming

yourself which you may find upsetting. If your questionnaire responses suggest that you are

having thoughts like this then Vicky will talk to you in more detail about this. If necessary

Vicky will telephone Dr Woolmore to let him know and arrange for you to speak with your

GP or another support agency.

If you feel in any way distressed by the study after participating, then we suggest you call

your GP, MS nurse or the MS Society helpline on 0808 800 8000 (available 9am to 9pm,

Monday to Friday); or the Samaritans on 08457 90 90 90 (available 24hrs a day 365 days a

year).

What are the possible benefits of taking part?

There is no direct benefit to you in taking part. However, you will be assisting in furthering

research into suicide and depression in Multiple Sclerosis, which could help to shape services

in the future and raise awareness about this.

Will my taking part/performance in the study be kept confidential?

You will be allocated a participant reference number at the start of the study. From the point

of completing the study your questionnaires will be kept anonymous and identified by a

participant reference number only. All data collected will be kept in a locked cabinet in a

secure office. Once the raw data has been analysed, it will be deleted.

What will happen to the results of this study?

The results will be written up in a report within the University of Birmingham. If the study is

found to be significant and add to the current research, it may be selected for publication in an

academic journal. If this is the case, then the results will be available to be viewed by the

general public.
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Who is organising and funding the research?

This is a joint study which is being conducted by the University of Birmingham, West

Midlands Rehabilitation Centre and University Hospitals Birmingham, Neurology

Department.

Who has reviewed this study?

This study has been reviewed and approved by Solihull Research Ethics Committee.

If you wish to seek advice about taking part in research in the NHS generally, please contact

our patient advice and liaison service on 0800 917 2855.

Contact details

For further details on this study please e-mail Vicky Lewis

Alternatively, if you have any concerns that you feel the researcher may not be able to address

please contact Dr Theresa Powell on who is supervising the research.
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Appendix IV. Expression of interest forms

Negative thoughts and feelings and disability in Multiple Sclerosis

Expression of Interest Form

This is a study examining whether the extent of impairment and disability in Multiple

Sclerosis is related to feelings of depression and thoughts about harming oneself. Participation

in this study will involve meeting with a researcher and completing four questionnaires which

will take approximately 45 - 60 minutes. Information provided will be kept confidential.

The researcher carrying out this study is Vicky Lewis who is a Trainee

Clinical Psychologist studying at the University of Birmingham. The research is being

supervised by Dr Koko at the West Midlands Rehabilitation Centre and Dr Theresa Powell

at the University of Birmingham. You may contact Dr Koko through

his secretary, Lynn Humphreys on .

Please initial each box which applies

I am unsure whether I would like to participate in this study and would like a

researcher to telephone me with further information.

I would like to participate in this study (Vicky will telephone you to arrange a

time to meet with you).

I do not wish to take part - my name is _______________________.

Please provide your name and telephone number so that Vicky can contact you:

Name: Phone number: .

Please return this form to West Midlands Rehabilitation Centre or email

Thank you for your consideration.
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Negative thoughts and feelings and disability in Multiple Sclerosis

Expression of Interest Form

This is a study examining whether the extent of impairment and disability in Multiple

Sclerosis is related to feelings of depression and thoughts about harming oneself. Participation

in this study will involve meeting with a researcher and completing four questionnaires which

will take approximately 45 - 60 minutes. Information provided will be kept confidential.

The researcher carrying out this study is Vicky Lewis who is a Trainee

Clinical Psychologist studying at the University of Birmingham. The research is being

supervised by Dr Woolmore at the Queen Elizabeth Hospital Birmingham and Dr Theresa

Powel at the University of Birmingham.

Please initial each box which applies

I am unsure whether I would like to participate in this study and would like a

researcher to telephone me with further information.

I would like to participate in this study (Vicky will telephone you to arrange a

time to meet with you)

I do not wish to take part - my name is _______________________.

Please provide your name and telephone number so that Vicky can contact you:

__________________________.

Please return this form by post or email

Thank you for your consideration.
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Appendix V. Beck Suicide Scale (Beck and Steer, 1993)
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Total score___

Beck, A. T., & Steer, R. A. (1993). Beck Scale for Suicide Ideation. United States of America:
Pearson.

© Copyright 1991 Aaron.T.Beck.
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Appendix VI. Beck Depression Inventory (Beck, Steer and Brown, 1996)
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Beck, A. T., Steer, R.A., & Brown, G.K. (1996). Beck Depression Inventory-II (2nd ed.). United
States of America: Pearson.

© Copyright 1996 Aaron.T.Beck.
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Appendix VII. Multiple Sclerosis Impact Scale MSIS-29 (Hobart et al., 2001)
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© 2000 Neurological Outcome Measures Unit, 4th Floor Queen Mary Wing, NHNN, Queen

Square London, WC1N 3BG, UK.
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Appendix VIII. Guys Neurological Disability Scale GNDS (Sharrack & Hughes, 1999a)
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Appendix IX. A description of the four measures utilised and their clinical relevance

Beck Suicide Scale - BSS (Beck & Steer, 1993) is a measure of presence and severity of

suicide ideation assessing thoughts, plan and intent occurring during the week leading up to

and including the day of completion (see Appendix V). It is a 21 item self-report measure,

each item consisting of graded options according to suicidal intensity on a three point scale

(from 0-2: 0 = no suicide ideation, 2 = highest level of suicide ideation). There are no clinical

cut off points. For those who have previously attempted suicide, two additional items record

incidence, frequency and a subjective estimate of the seriousness of the attempt(s) which

provides an additional indication of risk which could result in a total score of up to 42. The

BSS has previously been used to assess suicide ideation in the MS population e.g. Feinstein

(2002), Korostil and Feinstein (2007).

Beck Depression Inventory – BDI-II (Beck et al., 1996) provides a measure of presence and

severity of depressive symptoms over the previous two weeks including the day of

completion (see Appendix VI). It is a 21 item self-report measure, each item consisting of

graded options according to intensity of depressive symptoms on a four point scale (from 0-3:

0 = no depressive symptoms, 4 = highest level of depressive symptoms), with a maximum

score of 63. There are clinical cut off points to categorise the level of depression: mild = 14-

19, moderate = 20-28. Severe = 29-63 (Beck et al., 1996). The BDI has previously been used

to assess depressive symptoms in the MS population e.g. Mohr et al. (1997), Pujol et al.

(2000).

Multiple Sclerosis Impact Scale – MSIS-29* (Hobart et al., 2001) is a measure of perceived

level of disability over the previous two weeks (see AppendixVII). Specifically designed for
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use with MS, it is becoming increasingly widely used and has been translated into 20 different

languages (Hobart & Cano, 2009). It is a 29 item self-report measure which uses a five point

scale (from 1-5) to gauge how much different aspects of living with MS impact upon the

respondent. Responses can range from “not at all” = 1 to “extremely” = 5, a higher score

indicating a greater the level of perceived disability. The maximum total score is 145;

perceived physical impact is assessed in 20 questions (highest possible score: 100) and

perceived psychological impact is assessed in 9 questions (highest possible score: 45). The

MSIS-29 has been previously used to assess perceived disability in MS e.g. Forbes et al.

(2006), McCullagh, Fitzgerald, Murphy, and Cooke (2008).

Guys Neurological Disability Scale for Multiple Sclerosis – GNDS* (Sharrack & Hughes,

1999a) is a self-report measure of actual physical disability, regularly used in clinical practice

and consisting of 12 functional domains (e.g. cognition, speech, bowel function, sexual

function) which uses a six point scale (from 0-5), ranging from: 0 = normal status to 5 = total

loss of function (see AppendixVIII). The overall maximum score for this measure is 60. As

advised by Sharrack & Hughes (1999a), for respondents who did not wish to disclose

information about sexual function, a mean score of bladder, bowel and lower limb function

was calculated instead. The GNDS has been previously used to assess actual disability in MS

e.g. (Nicholl et al., 2001), Kileff and Ashburn (2005).

*NB. The Expanded Disability Status Scale (EDSS) (Kurtzke, 1983) has been referred to as

the most widely used scale for assessing physical limitation in MS (Cheng et al., 2001).

However, a requirement of the scale is that it is administered by a physician which includes

neurological examination. It has also been criticised because it doesn’t include a self-report

section. Self-report measures allow for the encapsulation of additional information, such as
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the full impact of the disease on the patient’s life (Hawton, Green, Telford, Zajicek, &

Wright, 2012) and patient’s perceptions of change were found to differ from the opinions of

the physician when compared (Hoogervorst, Eikelenboom, & Polman, 2003). The EDSS is

not patient lead and it is thought to be biased towards mobility rather than the whole spectrum

of disability types (Whitaker, McFarland, Rudge, & Reingold, 1995). The MSIS provides an

assessment of the impact of the disease on quality of life (Hawton et al., 2012) and the GNDS

has been referred to as a measure which is, user friendly, practical and capable of assessing

patient’s views across the whole range of possible disabilities in MS (Sharrack & Hughes,

1999a; Sharrack & Hughes, 1999b).
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Appendix X. Psychometric properties of the four measures

The psychometric properties of each measure are detailed in Table 1, below.

Table 1. Psychometric properties of each measure
Measure Reliability Validity
BSS High internal consistency was found,

including in outpatient settings.
Scores ranged from $=0.87 to $=0.97 (Beck
& Steer, 1991; Beck, Steer, & Ranieri, 1988;
Steer, Rissmiller, Ranieri, & Beck, 1993).

Beck et al. (1988): the measure correlated
highly (r = 0.94) with the Scale for Suicide
Ideation: SSI (Beck, Kovacs, & Weissman,
1979).
It also correlates moderately (r=0.64 to 0.75)
with the Beck Depression Inventory (Beck et
al., 1996) according to Beck and Steer (1993).

BDI-II High internal consistency was found when
used with physical health populations, in
outpatient settings
Scores were $=0.90 (Williams et al., 2012)
and $=0.94 (Turner et al., 2012).

Prinz et al. (2013): the measure correlated
highly (r=0.80) with the Symptoms Checklist
90 Revised: SCL90-R (Derogatis, 1983).
Lipps et al. (2010): it also correlated
moderately (r=0.74) with the Centre for
Epidemiological Scales: Depression measure:
CES-D (Radloff, 1977).

MSIS-29 High internal consistency was found by
Hobart et al. (2001) $=0.91 and by Hobart
(2011) $=0.96, both in outpatient settings.

Measure found to correlate with three physical
health scales (Riazi, Hobart, Lamping,
Fitzpatrick, & Thompson, 2002) were: Short
Form 36: SF36 (Stewart, Hays, & Ware, 1988),
Functional Assessment of Multiple Sclerosis:
FAMS (Cella et al., 1996), General Health
Questionnaire: GHQ (Goldberg & Hillier,
1979).

Measure MSIS-29
Physical

MSIS-29
Psychological

SF36 Physical
functioning
r=-0.79
Mental
health r=-
0.41

Physical
functioning r=-
0.41
Mental health
r=-0.76

FAMS Mobility r=-
0.88
Emotional
wellbeing
r=-0.68

Mobility r=-
0.50
Emotional
wellbeing r=-
0.68

GHQ r=0.46 r=0.68
GNDS Moderate internal consistency was found in

outpatient settings by Sharrack and Hughes
(1999a) $= 0.79.
Fraser and McGurl (2007): moderate
internal consistency was found by recording
$ each time the measure was administered:
time one $=0.79, time two $=0.78 and time
three $=0.80.

Rossier and Wade (2002): the measure
correlates highly with the Expanded Disability
Status Scale (Kurtzke, 1983): EDSS r=0.64 and
the Barthel Index of Activities of Daily Living:
BI (Wade & Collin, 1988) r=0.76.
Sharrack and Hughes (1999a): the measure
also correlates highly with the functional
functioning domain of the SF36, r=-0.81.
Measuring the validity of the 12 domains of the
GNDS with corresponding indices, correlations
were found ranging from r=-0.557 to 0.910
(Rossier & Wade, 2002).
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Appendix XI. Consent forms

Negative thoughts and feelings and disability in Multiple Sclerosis

Consent Form

Please initial box:

1. I, ......................................, confirm that I have read and understood the participant
information sheet for this study. I have had the opportunity to ask any questions,
and these questions have been answered satisfactorily.

2. I give consent for the researcher to contact Dr Koko (or a member of the MS clinic
team) and my GP should they have concerns that I am having thoughts of harming
myself.

3. I understand that any information I provide will be kept confidential.

4. I understand that the data will be treated according to the British Psychological
Society Code of Ethics.

5. I understand that the information I provide will be used and analysed for research
purposes. I also understand that these findings may be published in an academic
journal.

6. I understand that I can withdraw from the study up to two weeks after participating,
without giving reason, by contacting the researcher with my unique participant reference
code. I have made a note of my participant reference code. I understand that if I do
withdraw from this study, my data will be destroyed and will not be used in this study.
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7. I understand that relevant sections of my data collected during the study, may be
looked at by individuals from the University of Birmingham, from regulatory authorities
or from the NHS Trust, where it is relevant to my taking part in this research. I give
permission for these individuals to have access to my records.

8. By signing this consent form, I agree to participate in this study.

________________ _________________ ________________

Name of participant Signature Date

_______________ _________________ ________________

Name of researcher Researcher’s signature Date
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Negative thoughts and feelings and disability in Multiple Sclerosis

Consent Form

Please initial box:

1. I, ......................................, confirm that I have read and understood the participant
information sheet for this study. I have had the opportunity to ask any questions, and
these questions have been answered satisfactorily.

2. I give consent for my GP to be sent a standard letting informing him/her that I am
participating in this research.

3. I give consent for the researcher to contact Dr Woolmore (or a member of the
MS clinic team) and my GP should they have concerns that I am having thoughts
of harming myself.

4. I understand that any information I provide will be kept confidential.

5. I understand that the data will be treated according to the British Psychological
Society Code of Ethics.

6. I understand that the information I provide will be used and analysed for research
purposes. I also understand that these findings may be published in an academic journal.
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7. I understand that I can withdraw from the study up to two weeks after participating,
without giving reason, by contacting the researcher with my unique participant reference
code. I have made a note of my participant reference code. I understand that if I do
withdraw from this study, my data will be destroyed and will not be used in this study.

8. I understand that relevant sections of my data collected during the study, may be
looked at by individuals from the University of Birmingham, from regulatory authorities
or from the NHS Trust, where it is relevant to my taking part in this research.
I give permission for these individuals to have access to my records.

9. By signing this consent form, I agree to participate in this study.

________________ _________________ ________________
Name of participant Signature Date

________________ _________________ ________________
Name of researcher Researcher’s signature Date
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Appendix XII. SPSS output for K-S tests

Total sample:

Tests of Normality

Kolmogorov-Smirnov
a

Shapiro-Wilk

Statistic df Sig. Statistic df Sig.

BSS .347 75 .000 .499 75 .000

BDI .132 75 .002 .952 75 .006

MSIS29 .079 75 .200
*

.985 75 .549

GNDS .066 75 .200
*

.990 75 .830

*. This is a lower bound of the true significance.

a. Lilliefors Significance Correction

Tests of Normality

Kolmogorov-Smirnov
a

Shapiro-Wilk

Statistic df Sig. Statistic df Sig.

Age .077 75 .200
*

.978 75 .217

Age at onset .092 75 .182 .971 75 .081

Age at diagnosis .073 75 .200
*

.986 75 .573

*. This is a lower bound of the true significance.

a. Lilliefors Significance Correction

PPMS sample:

Tests of Normality

Kolmogorov-Smirnova Shapiro-Wilk

Statistic df Sig. Statistic df Sig.

BSS .391 26 .000 .345 26 .000

BDI .122 26 .200
*

.961 26 .408

MSIS29 .132 26 .200
*

.972 26 .666

GNDS .119 26 .200
*

.981 26 .903

*. This is a lower bound of the true significance.

a. Lilliefors Significance Correction
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Tests of Normality

Kolmogorov-Smirnov
a

Shapiro-Wilk

Statistic df Sig. Statistic df Sig.

Age .095 26 .200
*

.975 26 .747

Age at onset .095 26 .200
*

.985 26 .956

Age at diagnosis .103 26 .200
*

.980 26 .866

*. This is a lower bound of the true significance.

a. Lilliefors Significance Correction

SPMS sample:

Tests of Normality

Kolmogorov-Smirnov
a

Shapiro-Wilk

Statistic df Sig. Statistic df Sig.

BSS .328 49 .000 .568 49 .000

BDI .137 49 .023 .947 49 .029

MSIS29 .107 49 .200
*

.965 49 .146

*. This is a lower bound of the true significance.

a. Lilliefors Significance Correction

Tests of Normality

Kolmogorov-Smirnov
a

Shapiro-Wilk

Statistic df Sig. Statistic df Sig.

Age .103 49 .200
*

.973 49 .310

Age at onset .075 49 .200
*

.972 49 .289

Age at diagnosis .097 49 .200* .982 49 .645

*. This is a lower bound of the true significance.

a. Lilliefors Significance Correction
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Appendix XIII. SPSS output for perceived disability mediation analysis

Run MATRIX procedure:

***************** PROCESS Procedure for SPSS Release 2.11 ****************

Written by Andrew F. Hayes, Ph.D. www.afhayes.com
Documentation available in Hayes (2013). www.guilford.com/p/hayes3

**************************************************************************
Model = 4

Y = ZBSS
X = ZMSIS29
M = ZBDI

Sample size
75

**************************************************************************
Outcome: ZBDI

Model Summary
R R-sq F df1 df2 p

.6630 .4396 42.7621 1.0000 73.0000 .0000

Model
coeff se t p LLCI ULCI

constant .0000 .0886 .0000 1.0000 -.1765 .1765
ZMSIS29 .6630 .1014 6.5393 .0000 .4610 .8651

**************************************************************************
Outcome: ZBSS

Model Summary
R R-sq F df1 df2 p

.5495 .3019 3.7010 2.0000 72.0000 .0295

Model
coeff se t p LLCI ULCI

constant .0000 .1035 .0000 1.0000 -.2063 .2063
ZBDI .4801 .2161 2.2217 .0294 .0493 .9109
ZMSIS29 .0973 .1146 .8490 .3987 -.1311 .3257

************************** TOTAL EFFECT MODEL **************************
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Outcome: ZBSS

Model Summary
R R-sq F df1 df2 p

.4156 .1727 6.3806 1.0000 73.0000 .0137

Model
coeff se t p LLCI ULCI

constant .0000 .1090 .0000 1.0000 -.2173 .2173
ZMSIS29 .4156 .1645 2.5260 .0137 .0877 .7435

***************** TOTAL, DIRECT, AND INDIRECT EFFECTS ******************

Total effect of X on Y
Effect SE t p LLCI ULCI
.4156 .1645 2.5260 .0137 .0877 .7435

Direct effect of X on Y
Effect SE t p LLCI ULCI
.0973 .1146 .8490 .3987 -.1311 .3257

Indirect effect of X on Y
Effect Boot SE BootLLCI BootULCI

ZBDI .3183 .1491 .1197 .7259

Partially standardized indirect effect of X on Y
Effect Boot SE BootLLCI BootULCI

ZBDI .3183 .0943 .1450 .5183

Completely standardized indirect effect of X on Y
Effect Boot SE BootLLCI BootULCI

ZBDI .3183 .0960 .1480 .5342

Ratio of indirect to total effect of X on Y
Effect Boot SE BootLLCI BootULCI

ZBDI .7659 .3667 .3054 1.3877

Ratio of indirect to direct effect of X on Y
Effect Boot SE BootLLCI BootULCI

ZBDI 3.2719 1214.8854 -4.5040 341.3568

R-squared mediation effect size (R-sq_med)
Effect Boot SE BootLLCI BootULCI

ZBDI .1674 .0604 .0650 .3109

Preacher and Kelley (2011) Kappa-squared
Effect Boot SE BootLLCI BootULCI

ZBDI .2649 .0746 .1275 .4182



238

******************** ANALYSIS NOTES AND WARNINGS ********************

Number of bootstrap samples for bias corrected bootstrap confidence intervals:
1000

Level of confidence for all confidence intervals in output:
95.00

NOTE: All standard errors for continuous outcome models are based on the HC3 estimator

------ END MATRIX -----
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Appendix XIV. SPSS output for actual physical disability mediation analysis

Run MATRIX procedure:

***************** PROCESS Procedure for SPSS Release 2.11 ****************

Written by Andrew F. Hayes, Ph.D. www.afhayes.com
Documentation available in Hayes (2013). www.guilford.com/p/hayes3

**************************************************************************
Model = 4

Y = ZBSS
X = ZGNDS
M = ZBDI

Sample size
75

**************************************************************************
Outcome: ZBDI

Model Summary
R R-sq F df1 df2 p

.6031 .3637 39.7386 1.0000 73.0000 .0000

Model
coeff se t p LLCI ULCI

constant .0000 .0940 .0000 1.0000 -.1874 .1874
ZGNDS .6031 .0957 6.3039 .0000 .4124 .7938

**************************************************************************
Outcome: ZBSS

Model Summary
R R-sq F df1 df2 p

.5463 .2984 3.7071 2.0000 72.0000 .0294

Model
coeff se t p LLCI ULCI

constant .0000 .1038 .0000 1.0000 -.2070 .2070
ZBDI .5123 .1884 2.7187 .0082 .1367 .8880
ZGNDS .0536 .1113 .4813 .6318 -.1683 .2754
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************************** TOTAL EFFECT MODEL **************************
Outcome: ZBSS

Model Summary
R R-sq F df1 df2 p

.3625 .1314 4.0532 1.0000 73.0000 .0478

Model
coeff se t p LLCI ULCI

constant .0000 .1122 .0000 1.0000 -.2235 .2235
ZGNDS .3625 .1801 2.0132 .0478 .0036 .7214

***************** TOTAL, DIRECT, AND INDIRECT EFFECTS *****************

Total effect of X on Y
Effect SE t p LLCI ULCI
.3625 .1801 2.0132 .0478 .0036 .7214

Direct effect of X on Y
Effect SE t p LLCI ULCI
.0536 .1113 .4813 .6318 -.1683 .2754

Indirect effect of X on Y
Effect Boot SE BootLLCI BootULCI

ZBDI .3090 .1197 .1292 .6145

Partially standardized indirect effect of X on Y
Effect Boot SE BootLLCI BootULCI

ZBDI .3090 .0680 .1651 .4369

Completely standardized indirect effect of X on Y
Effect Boot SE BootLLCI BootULCI

ZBDI .3090 .0724 .1710 .4638

Ratio of indirect to total effect of X on Y
Effect Boot SE BootLLCI BootULCI

ZBDI .8523 1.1434 .4168 1.9654

Ratio of indirect to direct effect of X on Y
Effect Boot SE BootLLCI BootULCI

ZBDI 5.7695 1965.9762 1.4727 849.5738

R-squared mediation effect size (R-sq_med)
Effect Boot SE BootLLCI BootULCI

ZBDI .1296 .0667 .0200 .2894

Preacher and Kelley (2011) Kappa-squared
Effect Boot SE BootLLCI BootULCI
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ZBDI .2701 .0608 .1480 .3875

******************** ANALYSIS NOTES AND WARNINGS *********************

Number of bootstrap samples for bias corrected bootstrap confidence intervals:
1000

Level of confidence for all confidence intervals in output:
95.00

NOTE: All standard errors for continuous outcome models are based on the HC3 estimator

------ END MATRIX -----
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Appendix XVI. Non-significant differences for actual physical disability

Table 3. Comparing no suicide ideation and suicide ideation for area of actual disability

Area of disability M SD t(73) p

Memory
No suicide ideation
Suicide ideation

Mood
No suicide ideation
Suicide ideation

Vision
No suicide ideation
Suicide ideation

Speech
No suicide ideation
Suicide ideation

Swallowing
No suicide ideation
Suicide ideation

Arms
No suicide ideation
Suicide ideation

Mobility
No suicide ideation
Suicide ideation

Bladder
No suicide ideation
Suicide ideation

Bowel
No suicide ideation
Suicide ideation

Fatigue
No suicide ideation
Suicide ideation

1.55
2.31

1.14
1.96

0.73
1.12

0.98
0.81

1.24
1.23

2.75
3.19

4.06
3.92

2.83
3.12

1.49
2.23

1.86
2.81

1.61
1.62

1.31
1.64

0.93
0.82

1.22
0.94

1.39
1.53

1.53
1.41

1.06
1.90

1.90
1.66

1.84
1.73

1.73
1.47

-1.94

-2.36

-1.76

0.63

0.04

-1.21

0.54

-0.63

-1.71

-2.38

0.57

0.06

0.95

0.09

0.67

0.54

0.82

0.19

0.98

0.07

Sexual
No suicide ideation
Suicide ideation

Other
No suicide ideation
Suicide ideation

3.12
3.38

1.51
1.38

2.03
2.02

1.36
1.29

-0.53

0.39

0.95

0.10
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Appendix XVII. Visual inspection of participants with suicide ideation and minimal or

mild depressive symptoms

Table 4. Participants showing suicide ideation and minimal or mild depressive symptoms

Participant BDI score BSS score
Participant 19 0 1
Participant 25 3 1
Participant 37 7 6
Participant 5 8 1
Participant 11 9 1
Participant 74 9 1
Participant 7 10 3
Participant 18 13 3
Participant 14 14 2
Participant 16 14 1
Participant 6 15 1
Participant 72 15 3
Participant 46 17 9
Participant 66 19 3
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Appendix XVIII. SPSS outputs for K-S tests

For rational suicide ideation group sample:

Tests of Normality

Kolmogorov-Smirnov
a

Shapiro-Wilk

Statistic df Sig. Statistic df Sig.

BDI .142 14 .200
*

.961 14 .732

MSIS29 .142 14 .200
*

.954 14 .631

GNDS .238 14 .031 .913 14 .176

Age .214 14 .081 .940 14 .418

Age at onset .146 14 .200
*

.950 14 .554

Time since onset .089 14 .200
*

.955 14 .643

*. This is a lower bound of the true significance.

a. Lilliefors Significance Correction

For the remainder of the total sample with suicide ideation:

Tests of Normality

Kolmogorov-Smirnov
a

Shapiro-Wilk

Statistic df Sig. Statistic df Sig.

BDI .259 11 .037 .920 11 .318

MSIS29 .185 11 .200
*

.954 11 .692

GNDS .247 11 .059 .881 11 .106

Age .161 11 .200
*

.946 11 .595

Age at onset .134 11 .200
*

.961 11 .789

Time since onset .167 11 .200
*

.952 11 .664

*. This is a lower bound of the true significance.

a. Lilliefors Significance Correction
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Appendix XIX. Comparison of the MSIS-29 and GNDS

Table 5. Variables which are measured in both the MSIS-29 and the GNDS

Variables MSIS-29 GNDS

Physically demanding tasks " "

Gripping things tightly " "

Carrying things " "

Problems with balance " "

Difficulties moving about indoors* "

Bring clumsy "

Stiffness "

Heavy limbs "

Tremors* "

Spasms " "

Body not doing what you want "

Having to depend on others "

Limitations in social/leisure activities "

Being stuck at home "

Difficulties using hands " "

Having to cut down on work/leisure " "

Problems using transport "

Taking longer to do things* "

Difficulty doing things spontaneously* "

Toilet urgency " "

Feeling unwell "

Problems sleeping* "

Feeling mentally fatigued " "

Worries related to MS "

Feeling anxious or tense* " "

Feeling irritable " "

Problems concentrating " "

Lack of confidence "

Feeling depressed* " "

Memory/concentration " "

Mood/emotions " "

Vision "

Speech and communication "

Swallowing "

Use of arms and hands " "

Mobility " "

Bladder function " "

Bowel function " "

Fatigue " "

Sexual function "

Any other problem e.g. spasms, balance " "

*Significant differences found when comparing suicide ideation with no suicide ideation.
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Appendix XX. Instructions for authors – Clinical Psychology Review
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