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Summary

Section A: Cognitive Functioning and Health Related Quality_idé in Patients with
Primary Antiphospholipid Syndrome

This paper reviews the literature surrounding ctigmifunctioning in patients with
Antiphospholipid syndrome (APS) in the context ahtlity of life as an indicator of
adaptation to chronic iliness. The review focusesagnitive functioning in APS patients and
related clinical populations, describing and critiy the empirical research literature
exploring the evidence for cognitive deficits ingbgopulations. Psychological theories of
adaptation to chronic iliness are discussed irticgldo the concept of quality of life and
research examining the relationship between cagndysfunction in APS and related clinical
populations and health- related quality of life (@&L) is summarised. The limitations of
previous research examining these factors areiglgkd, demonstrating the need for
empirical studies that address cognitive functiorang quality of life in patients with

primary APS (PAPS).

Section B:The Relationship of Cognitive Functioning and Hed&telated Quality of Life in
Patients with Primary Antiphospholipid Syndrome

This study investigated the relationship betweemitivg functioning and HRQoL in patients
with PAPS. A cross-sectional design was used. ¢dhaatts were recruited from a large
London medical centre where assessment involvedahmpletion of a questionnaire
measuring HRQoL and a comprehensive battery ofopsychological tests of general

intelligence, memory and executive functioning.

Section C:Critical Appraisal

The critical review is structured to address fqueafic questions providing a reflective
account of how the involvement in this project bastributed to the researcher’s skills and
abilities and highlighted areas where further leagns necessary. The review also discusses
further clinical applications and research for ctigeifunctioning and HRQoL in patients
with PAPS.
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COGNITIVE FUNCTIONING AND HRQOL IN PATIENTS WITH PRS

Abstract
Antiphospholipid syndrome (APS) is an autoimmursedse and chronic illness characterised
by thrombosis and recurrent pregnancy morbidityndty occur as an isolated diagnosis,
primary APS (PAPS), or it may be secondary, assedtiaith other autoimmune disorders. A
clinical feature of APS is cognitive dysfunction whimay be a direct manifestation of
central nervous system involvement. It may alsa Becondary response to a diagnosis of a
life-altering chronic iliness. The psychosocial gges of adapting to a chronic illness has
become an important measure in health outcomeshwalate specifically to health related
quality of life (HRQoL). This review evaluates tliterature on cognitive dysfunction and
HRQoL in APS and demonstrates the need for furthmical research in this clinical
population to inform the development of treatmeygraaches and health outcomes for those
with APS. Where PAPS is considered the pure forthefdisease, future research should

endeavour to include this specific group.
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1. OVERVIEW

Antiphospholipid Syndrome (APS) is a recently ddsemt autoimmune disorder with a
vast range of clinical features. While progressiteen made in terms of the science of the
disease (Lockshin, 2006) and recognition of thed@t@n has grown, health professionals in
general are still largely unaware of it (Donnan &Dbnald, 2009) and there remain many
unanswered questions (Lockshin, 2006). Pharmaadbmiterventions to treat and manage
the symptoms of APS are established; however,dbials psychological and emotional
experience of this iliness, like many chronic i8ses, is important to consider in relation to
health outcomes. Although poorly recognised anatixedly unexplored (Gordon,
Goldenberg, Erkan, & Lockshin, 2009; Pattanaik &¥r2006), one clinical manifestation of

this disease, which may influence these experiemsesgnitive functioning.

2. OBJECTIVES

The purpose of this literature review is to exploognitive functioning in APS
patients in the context of quality of life as ani@ador of adaptation to chronic illness. The
review will follow a structure as follows: i) Clical features of APS will be described, with a
specific focus on cognitive functioning in APS peattis and related clinical populations, ii)
Empirical research literature exploring the evidefar cognitive deficits in these populations
will be described and critiqued, iii) Psycholodittzeories of adaptation to chronic illness
will then be discussed in relation to the concdmjuality of life, iv) Research examining the
relationship between cognitive dysfunction in AR aelated clinical populations and
health-related quality of life will be summarised/ithin this context, the limitations of
previous research examining these factors will gallghted, demonstrating the need for

empirical studies that address cognitive functiorangd quality of life in patients with APS.
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3. METHOD

The literature was searched in 2010 and 2011 us$satyenic databases to search for
research articles published between 1980 and ZDdtails of the method including the

selection procedure can be found in Appendix A.

4. REVIEW

4.1 Antiphospholipid Syndrome: An Autoimmune Diseas and Chronic lliness

4.4.1. Definition and clinical manifestations

Antiphospholipid syndrome (APS), also known as Hgjlsyndrome was first
recognised 26 years ago. APS is an autoimmunesgiseal is a prothrombotic condition. It
is diagnosed on the basis of clinical and laboyatiodings. There must be a presence of
clinical event/s including venous/arterial thromisaand/or pregnancy losses in association
with laboratory blood tests confirming moderateatgh titer antiphospholipid (aPL)
antibodies (Miyakis et al., 2006). APS may occiaa isolated diagnosis (primary APS;
PAPS) or it may be secondary. It is secondary wingligiduals with other autoimmune
disorders also have moderate-to-high titre aPLbadies and/or the presence of the lupus
anticoagulant. There is a high prevalence of APSranpatients with Systemic lupus
erythematosus (SLE) — also referred to as SLEe@laPS (Tektonidou, Varsou, Kotoulas,

Antoniou, & Moutsopoulos, 2006).
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The clinical spectrum of APS features is extengi¥€ruz, 2006) and there are no
significant differences in the main clinical feasmwhether the syndrome is primary (PAPS)
or secondary (Vincent & Mackworth-Young, 2006).r@al associations include:
gastrointestinal, vascular disease, skin, bondetis renal, pulmonary, endocrine and
haematological. Central Nervous System (CNS) inmalgnt is one of the most common
features of APS including neuropsychiatric mandgens such as stroke, seizures, cognitive
dysfunction, migraine, transient ischaemic attatiorea, psychosis, multiple-sclerosis (MS)
like features, sensorineural hearing loss and nadisiders. Although common, not all

patients with primary or secondary APS experiensi& Ghvolvement.

Where PAPS and secondary APS are characterisdwlprésence of moderate-to-
high aPL antibodies, they can be present at lowl$ewith an absence of clinical events
(thrombosis and pregnancy losses) and therefora@synatic patients testing positive for
aPL antibodies do exist. However, these patiermsegaerience some of the neuropsychiatric
syndromes that those with definite primary and sdaonAPS experience such as seizures,

chorea, migraine and cognitive dysfunction (Erkaozéta, & Lockshin, 2011).

4.1.2. Prevalence of APS

The prevalence of aPL antibodies in otherwise hgadbpulations is less than 1% and
up to 5% in older healthy populations and the piexae increases with age (D’'Cruz, 2006).
At least twice as many women as men develop APB.@drallels other autoimmune
connective-tissue diseases which have a femal@priednce. It is difficult to measure the
number of people with APS. Studies indicate thatvben 5-40% of individuals with

thrombosis and no history of SLE have aPL antibmdielditional studies suggest that aPL
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antibodies play a role in approximately 20% of k&®in individuals under the age of 40

(Khamashta, 2006). Up to 30% of patients with SlakkéhaPL antibodies (D’Cruz, 2006).

4.1.3. Diagnosis of APS

APS is recognised as a common disorder and ongeabad, is treatable. However,
for many patients diagnosis is often delayed, songt for years, with consequent disability,
loss of livelihood, inability to start a family even death (D’Cruz, 2006). APS is often not
defined until a clinical event has occurred, usugdrombosis (Vincent & Mackworth-Young,
2006). Donnan and McDonald (2009) found that thdiarepre-diagnosis period for patients
was 3 years. The most common diagnoses given wigraimes (18.6%) and MS (12.7%).

Other common diagnoses were miscarriages, SLEsstlepression and anxiety.

4.2. Cognitive Dysfunction: A Clinical Manifestatian of APS

4.2.1. Cognitive dysfunction in APS: overview

Cognitive deficits associated with secondary APSRABS can vary from mild
neurocognitive disorders to severe global dysfmcin the context of dementia. Although
interest in this area has increased in recent yesgearch is limited and few formal
neuropsychological studies have been conductesisiesa the prevalence and nature of
cognitive deficits in patients with APS (Pattan&ilBrey, 2006). Studies evaluating
neurocognitive deficits have mainly included SLHEgras testing positive for aPL antibodies
(low aPL levels and no clinical events therebymetting criteria for APS). Research

distinguishing secondary APS and PAPS patientsfsgly is more limited and mainly
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anecdotal (Pattanaik & Brey, 2006). Findings schiare not identified any consistent pattern
of cognitive dysfunction although there are siniilas in the deficits found. When cognitive
dysfunction is mild, patients complain of defiditsattention, difficulty concentrating on
tasks, forgetfulness and other deficits that mildtgrfere with everyday function. These less
severe forms of cognitive impairment are considedmon in patients with APS and may
be the only clinical manifestation of APS beinggamet independently of CNS involvement

(Denburg, Carbotte, Ginsberg, & Denburg, 1997).

The recognition of the subtle forms of cognitivestiyction that may not have been
identified by brief examination has been greathyjlfmted by the application of
neuropsychological assessment. Furthermore, negolopl®gical tests have been sensitive
enough to measure deficits in patients withoutlaistory of neuropsychiatric or CNS
involvement e.g. stroke. This has improved undexing about the nature of cognitive
impairment in patients with APS, as well as the lmgment of aPL antibodies on the CNS

(Tektonidou, et al., 2006) and their ability to quomise it (Sanna, 2006).

4.2.2. Cognitive dysfunction in APS and the rolpgyfchological distress

Emotional and psychological distress is common trepgs with chronic diseases
(Harrison & Ravdin, 2002) and is known to influemeports of cognitive functioning as well
as performance on neuropsychological tests (SWestman, & Bell, 1992). The role of such
variables has not been explored in patients wit® ABt it has been explored in relation to
cognitive functioning in patients with SLE. Theussis complicated by controversy as to

whether psychological factors, in particular, depren, are a direct manifestation of CNS
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involvement or a secondary response to a chrdnies$ (Denburg, Carbotte, & Denburg,

1987).

In either instance, performance on neuropsychotbgasts may be affected.
Some researchers argue that due to the high preeatd distress in those with SLE,
cognitive deficits can be attributed to the psyolyatal factors of living with a chronic
disease (Hutchinson, Nehall, & Simeon, 1996). Hawvekis is not supported by some
studies exploring depressive symptoms in SLE ptstiand other chronic illnesses (Kozora,
Thompson, West, & Kotzin, 1986). Kozora et al's§&Pstudy demonstrated no relationship
between the cognitive aspects of depression antpgychological test performance. This is
supported by earlier research, also indicatingetationship between cognitive function in
patients with SLE (including neuropsychiatric patsg and psychological distress (Carbotte,
Denburg, & Denburg, 1986; Denburg et al., 1997,nGlat al., 1997; Waterloo, Omdal,

Mellgren, & Husby, 1997).

Monastero et al. (2001), however, did find a sigalfit relationship between
depression and cognitive dysfunction in SLE pasievith and without overt neuropsychiatric
manifestations of disease compared with age-matcalthy controls. Post hoc analyses
showed that the neuropsychiatric SLE patients perdd more poorly than SLE patients
without neuropsychiatric involvement, and both @attigroups performed worse than
controls. However, only the neuropsychiatric SLEeyds differed significantly from the
controls on measures of depression and anxietyti\\Mtibte analyses found that depression
was the only clinical variable that predicted cdigei test performance. Closer analysis of the
data revealed that despite the statistically sicgmift differences in psychological symptoms,

the group means on the anxiety and depressionsseaie not clinically significant. Thus,
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although the neuropsychiatric SLE group reportgdeater number of symptoms consistent
with depression, they were not clinically depressédis uncertainty and debate as to
whether emotional and psychological disturbanceilib reflect CNS involvement or a
reaction to a chronic illness has informed reseaxgoring cognitive dysfunction in patients

testing positive for antiphospholipid antibodiesESrelated APS and Primary APS.

4.3. APS and Cognitive Dysfunction: The Evidence Ba

4.3.1. Cognitive dysfunction, antiphospholipid (aRbtibodies and Systemic lupus

erythematosus

Studies of SLE patients with aPL antibodies havashthat the antibodies may play
a primary role in the pathogenesis of cognitive impant and that the application of
neuropsychological assessments has a use in deteectily neuropsychiatric involvement in
these patients. Maeshima,Yamada, Yukawa and Norh®&2] reported that 72% of SLE
patients (n = 21) with aPL antibodies demonstratatbrmal neuropsychological findings in
visuoconstructive skills and verbal learning. T$tisdy did not include any measures of
depression or emotional distress. Denburg, CarpGitesberg and Denburg (1997) revealed a
significant association between SLE patients tegimgjtive for aPL antibodies and cognitive
impairment. These patients scored significantlydotthan healthy controls (effect size range
= .52 to 1.24) on most measures and SLE patieatdebted negative for aPL antibodies
(effect size range = .42 to .79) on measures dfalenemory, cognitive flexibility and
psychomotor speed. Furthermore, aPL positive patiware found to be two to three times
more impaired than aPL negative patients. Therenwaggnificant relationship with
cognitive impairment and emotional distress. Ofnstthat subsequent analysis of subjects

9
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from this study that did not have neuropsychiadisease (CNS involvement) produced
similar results. In another study by Leritz et(8002) including aPL antibody patients
without CNS involvement, aPL positive patients (BrBerformed significantly worse than
aPL negative patients (n = 27) on measures of psyohological functioning including
attention, concentration, visual search, spatainieg and memory. No clear pattern of
cognitive impairment emerged. Of importance waditiging that when the influence of
depression was removed statistically, the aPL pesiroup still performed worse indicating
that observed deficits were not necessarily a matation of depressive symptoms. This
study was weakened by considerable attrition nateésth groups, although there were no

differences between groups (Leritz et al., 2002).

The studies described have relied mainly on one-assessment and so do not
consider influence of aPL antibodies as they flatguThe relationship between aPL antibody
levels and neuropsychological functioning has lmemined in longitudinal studies by
several researchers with varying results. Hanlyndi®mith and Fisk (1999) classified
groups of SLE patients with and without CNS invohent as cognitively impaired or
unimpaired and examined changes on neurologicabasgent performance in relation to aPL
status over five years. Patients testing positwveaPL antibodies demonstrated significantly
greater decline in the areas of conceptual reagamd executive ability. Those with
persistently elevated aPL levels performed worse tiwee on tasks of psychomotor speed.
Another longitudinal study (Menon, et al., 1999)aded an association between aPL levels
and cognitive functioning in SLE patients assessetvo occasions separated by 12 to 18
months. Patients with persistently elevated aPElteperformed more poorly on areas of
verbal fluency, concentration, attention and reactime. No significant relationship between

cognitive functioning and actual antibody level viagnd. However, the reliability of the

10
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study was of concern due to the small sample améxblusion of any measure for low mood

or distress.

4.3.2. Cognitive dysfunction in Primary APS an&Selated APS

Among studies that have included patients withaguiosis of definite APS, most have
focused on dementia or cognitive decline in an agmgulation but have not provided data
on the subtle forms of cognitive dysfunction (Gorkeerta et al., 2005; Asherson et al.,
1987; Inzelberg, Bornstein, Reider, & Korczyn, 29Chapman, et al. (2002) identified a
high frequency of dementia in PAPS patients usiagraening tool and standard clinical
criteria. Fifty six percent of APS patients had @ based on diagnostic criteria (demented
APS patients mean age = 68 compared to non-demARBgatients mean age = 51).

However, standardised cognitive tests were not.used

In studies which have explored the presence ofdegsre cognitive dysfunction with
neuropsychological measures, sample sizes havesbeah Aharon-Peretz et al. (1995) used
a comprehensive battery of neuropsychological testxamine 20 patients with PAPS (14
with CNS involvement) and 10 healthy controls. Téen of the 14 patients with CNS disease
had mild cognitive deficits. These included: impdiattention, semantic fluency, memory
and visuospatial functions and slowing of thougloicpss. Aharon-Peretz et al. (1995) did not
include measures of emotional and or psychologistitess and three participants had an
affective disorder and three met diagnostic catéor schizophrenia. Mikdashi and Kay
(1996) described 4 PAPS patients (without CNS wmewlent) with impairment in visual
attention, executive function abilities and impadmhin verbal and non verbal-memory skills.

In an unpublished pilot study comparing 13 PAP$epé with SLE patients with aPL

11
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antibodies matched for gender, age, education@ncekults indicated lower mean scores for
PAPS patients on ten neuropsychological testsppaence on two of the tests was

significant (Harrison & Ravdin, 2006).

Tektonidou et al. (2006) examined patients witlPBAn = 39), SLE-related APS (n
= 21), healthy controls (n = 60) and disease cts{ro= 25; 15 patients with SLE and 10
patients with rheumatoid arthritis) using a neuygpslogical battery measuring learning and
memory, attention, executive functions and visubapskills and depression. The findings
indicated that 42% of the 60 patients with APS 8h#&-related APS (combined) had
cognitive deficits compared with 18% of healthy col#t (p = .005). Deficits were common
in verbal fluency and complex attention. There waglifference in cognitive performance
between PAPS patients and SLE-related APS patoeritee disease and healthy controls
groups. This study used a comprehensive battenmgwfopsychological tests and having a
disease control group strengthened the methodoldgyever, the small sample size has
implications for power in detecting modest differeacMild and severe depression was
reported in 5% of the APS group (combined); no itketd how this was measured were

given.

Finally, Jacobson, Rapport, Keenan, Coleman anijefni€1999) conducted a study
with subjects without an autoimmune disease, negrcdl disease (CNS involvement) or
psychiatric history (including depression) but viksted positive for aPL antibodies. The
findings demonstrated significant differences frammatched control group on measures of
memory, executive functioning, verbal learning arsdiospatial skills. There were no

significant associations between cognitive impamtread depression.
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In summary, there are a limited number of empinicaéstigations examining the
cognitive dysfunction in patients with PAPS; mastus on the role of aPL antibodies in
patients with SLE-related APS. Neuropsychologicslessments have been useful in
identifying cognitive impairment in these populasoifhe research reviewed reveals that aPL
antibodies in those with and without an autoimmdisease diagnosis of PAPS or SLE-
related APS, regardless of CNS involvement, ardikelty a cause of global cognitive
dysfunction but that any relationship that existsAeen these antibodies and cognition is
complicated. Studies that were methodologicallyemobust considered moderator variables
such as psychological and emotional distress antbdstrated that cognitive deficits may not

always be associated with such factors.

4.4. APS: A Chronic lliness - Quality of Life and Bychosocial Adaptation

4.4.1. Chronic illness and quality of life

APS is a chronic illness meaning it involves a dggeof a long-lasting nature without
a prospect of cure, characterised by a progressivese (de Ridder, 2004). Being diagnosed
with a chronic illness has the potential to indpoefound changes in a person’s life resulting
in serious negative effects on quality of life (@ina, 1984). Quality of life refers to a broad
set of concepts such as well-being, satisfactioppim@ss and functionality as well as
financial and environmental factors (de Ridder,20More specifically, in the context of
chronic iliness it considers that individuals mayfaced with significant changes in their life
roles and social and familial relationships whit@currently managing psychological
distress, physical pain, prolonged medical treatraadtinterference or restriction in

activities related to daily living (Charmaz, 1983yneh & Antonak, 1997). The way in which
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people navigate the process of adapting to théseHanges from the onset of chronic iliness

has been an important concept in research (Bre/20&1,).

4.4.2. Psychosocial adaptation to chronic illnggsychological models

At a fundamental level, adaptation may be conceased process of responding to the
functional, psychological and social changes thatiowith the onset and experience of
living with a disability and/or chronic illness (@iop, 2005). Psychological studies on
adaptation to chronic iliness are guided by modeldress and coping, focusing on the role
of stress and moderators of stress at onset ampdhe course of illness. These models
derive from general frameworks regarding adaptabostressful experiences, highlighting
the role of stressors as possibly affecting healtikcomes, well-being and adjustment (Cohen

& Lazarus, 1979).

Lazarus and Folkman’s (1984) transactional cogaipiftenomenological theory
postulates that the impact of stress, such as #gndsis of a chronic illness, is mediated by
cognitive appraisals of the iliness and the persand social resources available to assist
coping with it. Individuals adapt to illness by &ppg coping strategies that are appropriate
to the situation. These coping strategies are refttablem-focused, to alter person-
environment relationships, which are appropriaterwthe stressor is deemed changeable and
emotion-focused coping strategies to regulate madestates, appropriate where the stressor is

unchangeable.

A later model, proposed by Livheh and Antonak ()29gested that four groups of

variables influence adaptation outcomes includisglaility-related variables,
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sociodemographic factors, personality attributesu$ of control, coping strategies) and
social and environmental factors. This interacthvedel is more congruent with the concept

of psychosocial adaptation being a complex andviddal process (Larson & Lubkin, 2009).

A more recent interactive framework related to aalfamb includes Moos and
Holahan’s (2007) conceptual model of the determmahhealth related outcomes of chronic
health and disability. The model conceptualisesrappnd integrates it into a broader model
which proposes five sets of factors that are aasetiwith the selection of appropriate coping
skills and resulting health outcomes such as atlaptdncluded are three factors that
influence cognitive appraisal: 1) personal resosir2g health-related factors and 3) social and
physical context. An individual’'s cognitive apprislictates what adaptation tasks need to be
accomplished. These adaptation tasks include: nmagpagmptoms, treatment and emotions,
forming relationships with healthcare providersjmtaning a positive self image, relating to
family members and friends and preparing for aredam future. The three factors
influencing cognitive appraisal and the cognitippiaisal itself then mediates the choice of
coping skills leading to the outcome of adaptatiime categories of coping skills identified
by Moos and Holahan (2007) include: logical anaysid the search for meaning, positive
reappraisal, seeking guidance and support, takiolgigm-solving action, cognitive
avoidance or denial, acceptance and resignatiekjregalternative rewards and emotional

discharge.

Points of consensus that have emerged acrossdbeociude the notions that

adaptation to the onset of chronic iliness is dlyigubjective, unique and complex

multidimensional process, sensitive to the envirenhand its demands and resources, and to
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personality traits that influence the appraisalloéss, and the resources for coping (Bishop,

2005; de Ridder, 2004; Folkman & Moskowitz, 2004).

4.4.3. Quality of life: an indicator of adaptation

Because adaptation is multidimensional, it is satggethat an appropriate measure of
adaptation to chronic iliness is one that a) isigehtly broad to assess change across a range
of life domains and b) is able to portray the indual’s subjective experience of changes
within those domains (Bishop, 2005). As qualitylifef represents an appropriate framework
for defining and understanding the adaptation mscguality of life measures are considered
most likely to tap into broad dimensions of a patseepresentations of their physical and

social world (Brennan, 2001).

4.5. Quality of Life (QoL), Health Related Qualityof Life (HRQoL) and Cognitive

Dysfunction

4.5.1. QoL and HRQoL

Primary outcomes in health care were traditionfmfused on mortality and
morbidity. However, identifying the impact of intentions and describing and characterising
the patient’s experience of medical care throughityuaf life (QoL) assessments in health

settings is now common (McGee, 2004).

Definitions of QoL proliferate ranging from philogupal statements to pragmatic

definitions, developed to assist operationalishrgydoncept (McGee, 2004). QoL as a concept
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is regarded as broad and within it are includectepts such as well-being, satisfaction,
happiness, expectancy, or functionality as wefiramncial and environmental factors. The
concept of Health Related Quality of Life (HRQolgshbeen adopted to focus primarily on
medical aspects and has developed from the idéavtieae health interventions address
health-related aspects of an individual’s life ytlsbould be evaluated against HRQoL
parameters. HRQoL as a separate concept from Qobden defined by Revicki et al. (2000)
as, ‘The subjective assessment of the impact of disgasreatment across the physical,

psychological social and somatic domains of fumstig and well-being” (p.888).

Much research exploring quality of life in patiemtgh chronic iliness relates to
HRQoL, referring to quality of life aspects specito an individual’'s health. Physical, social
and role functioning and mental and general heakhncluded in most conceptualisations of
HRQoL. Concepts of vitality, pain and neurocogratiunctioning are generally subsumed
under these broader domains (Ware, 1987). The QoL will be adopted hereon in this

review.

4.5.2. HRQoL in PAPS

No research exploring the iliness experience atp&t with PAPS through HRQoL
measures could be found at the time of this revidawever, there has been one small scale
study (N=10) by Erkan, Yazici, Sobel and LocksI#AQ0) investigating long-term functional
outcome (after 10 years) of APS patients expemgnearious clinical symptoms of APS.
Eight patients with organ damage were unable tiopareveryday activities important to
their quality of life (functionally impaired). Caes of functional impairment were cognitive

dysfunction, cardiovascular disease, aphasia apessive aphasia.

17



COGNITIVE FUNCTIONING AND HRQOL IN PATIENTS WITH PRS

Research that has adopted HRQoL measures witmfstigth other autoimmune
diseases such as SLE has been extensive and nduofigate that scores on HRQoL
measures in this population have been 30-40% Ithvegr those reported by matched peers
(Sweet, Doninger, Zee, & Wagner, 2004). All domahsIRQoL appear to be affected by
SLE (Fortin, et al., 1998; Gladman, Urowitz, Ongaugh, & Mackinnon, 1996; Wang, Mayo,
& Fortin, 2001) and domains most affected includiessales assessing general health,

vitality, physical functioning, roles physical armles emotional.

4.6. Cognitive Dysfunction and HRQoL in PAPS and Qter Chronic lllnesses

4.6.1. Cognitive dysfunction and HRQoL in PAPS

Research focussing specifically on the relationBlefgveen cognitive functioning and

HRQoL in patients with PAPS could not be foundhat time of this review.

Studies which highlight important considerationsP&PS patients include those with

other clinical populations such as patients witie@nd patients with neurological conditions.

4.6.2. Cognitive dysfunction and HRQoL in SLE

There is a paucity of studies exploring cognitiysfdnction and HRQoL with SLE
patients. The most recent and most well descrihetl/ss that of Tam et al. (2008). This
included a sample of 291 Chinese SLE patientsidsgdd measures were employed to
ascertain the association of neuropsychiatric neatations, including cognitive functioning,

depression and anxiety, and HRQoL. Measures ofitegifiunctioning were intended to
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identify impairments in memory and language andcetee functioning and included
Chinese versions of the Mini-Mental State ExamoraiMMSE) and the Mattis Dementia
Rating Scale — Initial/Preservation (CDRS-IP) salbscAnxiety and Depression were
measured with the Hospital Anxiety and Depressitrale (HADS) and the Medical
Outcomes Survey Short Form-G6F-36) was used to measure HRQoL. Findings
demonstrated that cognitive impairments of executinetioning as measured by the CDRS-
IP were associated with impairment of the mentalthesubscale of the SF-36. Of note was
the finding that the HADS depression score waotiig independent explanatory variable
associated with impairment of all subscales of SFaBtich measures both physical and
mental health functions. The HADS anxiety score associated with four mental health
subscales. Anxiety and depression were not sigmfig associated with any other

demographic or clinical variables.

Tam et al. (2008) acknowledge that the measurastosdentify cognitive
impairment are not necessarily sensitive enougimianre mild cognitive deficits, such as

those reported in patients with APS.

Hanly, Cassell and Fisk (1997) incorporated a caimgnsive battery of
neuropsychological measures which included the WRIghd WMS-R, in a longitudinal
study exploring cognitive functioning in patientglwSLE over a five year period. Patients
were assessed at three time points. HRQoL was mezhaith the SF-36 at the final time
point. No significant differences were found betw@atients who displayed cognitive

impairment (n = 7) and those who did not (n = 53).
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Where occupational status is one objective measfugkbal functioning that
correlates with QoL ratings in a variety of medidedorders there are studies that have
focused on employment (Panopalis et al., 2007;tiJ&sek, & Doninger, 2006). Utset et al.
(2006) demonstrated the specific influence of ctigmimpairment on work status in 50 SLE
patients. Patients were assessed for work s@igesgse characteristics, fatigue, anxiety,
depressive symptoms, HRQoL and neuropsychologedbpnance. Extensive
neuropsychological assessments included a rangeasures for pre-morbid verbal 1Q,
verbal and visual memory, attention/processing&pe&erking memory, language function,.
motor speed and HRQoL. Fifty percent of patients ¢@gnitive impairment. Of these, 32%
had obtained formal work disability, 16% had sejport work disability and 52% denied
having work disability. Subjects with self-report@drk disability were more likely to have

neurocognitive dysfunction and poor quality of life

Panopalis et al. (2007) assessed the contribufiaremory impairment to
employment status in 832 patients with SLE. A#téjusting for covariates such as disease
duration, disease activity, education level, depwessymptoms and demographic variables,
those with mild-moderately or severely impaired roeyrexperienced greater work disability
than those with intact memory function. There wias a strong correlation between
depressive symptoms and memory impairment. Depeesymptoms were found to be a
strong predictor of employment and inability to WoEven mild memory impairment

interfered with work as key aspect of quality & li

4.6.3. Cognitive dysfunction and HRQoL in neuratagconditions

Studies in neurological conditions demonstrate ¢hghitive impairment is a strong

predictor of quality of life (Mitchell, Kemp, BemtLeon & Reuber, 2010; Mitchell, Benito-
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Leon, Gonzales & Rivera-Navarro, 2005). Historigalhese studies have focused on
dementia and severe cognitive impairment but régethiere has been an increasing
recognition of a broad spectrum of impairment ingigdsubclinical or mild cognitive
impairment (Mitchell et al., 2010). Research hagated that mild impairment with specific
deficits such as inattention, dysexecutive functiod processing speed may influence ability

to work, interpersonal relationships and leisuteva@s. This research is summarised below.

Compared with healthy controls, patients with btaimours demonstrate significant
reductions in information processing speed, psyaitonfunction, verbal and working
memory, executive functioning and HRQoL (Klein f 2003). Subtle deficits were found to
prevent some brain tumour survivors from returrimgre-morbid autonomy and occupations

(Giovagnoli & Boiardi, 1994).

In stroke patients, Hochstenbach, Anderson, Varberrk, & Mulder, (2003)
employed a comprehensive battery of neuropsychadbtgsts and found HRQoL to be
associated with deficits in spatio-temporal andexlential aspect of behaviour. Poor
HRQoL was more likely if patients had a poor resultthe Trail Making Test B. Kuahanen et
al. (2000) found that infarct volume, aphasia, imgghmotor and cognitive function were

linked to poorer QoL however, depression was thetmeignificant.

Occupational status is an objective measure of gfobationing that also correlates
with QoL ratings in head injury (Mitchell et al., P0). Even In mild traumatic brain injury,
verbal memory, verbal fluency and speed test afrpley and strategy are predictive of work
status 3-15 months later. Many studies with pasienith MS demonstrate an association

between cognitive deficits and lowered HRQoL (Am#&tonziani, Siracusa, & Sorbi, 2001,
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Cutajar et al., 2000; Gold, Schulz, Monch, Shul#l&esen, 2003; Shawaryn, Schiaffino,
Larocca, & Johnston, 2002) including memory impa&ntnand executive function and
information processing. Mitchell et al., 2006 exaed all degrees of cognitive impairment
using a neuropsychological testing as well as tloelCDrawing Test and MMSE screening
instruments. After controlling for depression, costmnsive ratings of cognition contributed

to poor HRQoL.

While there have been no studies including patiesits PAPS or SLE-related APS,
overall, there is empirical evidence demonstratirag cognitive dysfunction, from mild to
severe, in chronic illnesses and neurological da is associated with poor HRQoL, even
when depression is controlled for. The implicationsa direct level therefore, are that
cognitive dysfunction influences physical, psychatagjand social domains of functioning

and well-being which may relate to adaptation amgpireg with illness and disability.

5. FUTURE DIRECTIONS AND IMPLICATIONS

Primary APS is a chronic illness with many clinié@htures including cognitive
dysfunction ranging from mild to severe. This revigas focused on this clinical
manifestation because it remains poorly recogni€saidon, Goldenberg, Erkan, & Lockshin,
2009; Pattanaik & Brey, 2006), with few studiedisitig sensitive neuropsychological
measures to assess the prevalence and naturesefdégcits (Pattanaik & Brey, 2006).
Although PAPS is the pure form of APS, it is thisgp about whom the least is known
(Vincent & Mackworth-Young, 2006). The studies @meted in this review have included
SLE patients testing positive for aPL antibodie# &sthis population that closely resembles

that of PAPS. These studies, therefore, contributenowledge and inform future research in
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this clinical population. The findings demonstretgnitive deficits in groups with and
without CNS involvement of the disease in a varadtgomains including: attention, semantic
fluency, memory, visuospatial functions, execufivectioning and psychomotor speed. It is
recognised that some impairments in this populai@so mild such that they are not easily
recognised by measures of cognitive functioningtiarmore there appears to be no specific
pattern in the cognitive deficits of this group. $adindings suggest the necessity for the
utilisation of a comprehensive battery of sensitgdl validated and reliable
neuropsychological measures in future studiesheumore, while some studies found
emotional and psychological distress had no assogiwith cognitive dysfunction, the role

of these variables remains unclear; as such, fuasgarch may also control for these

variables to add further rigour to research design.

In focusing on cognitive dysfunction, this revieashighlighted the influence that
this clinical feature may have on a patient's HRQah important measure of health
outcomes. HRQoL relates to the adaptation to foneli psychological and social changes
experienced by some patients with a diagnosisobiranic illness. This review has
demonstrated that there is also a paucity of rekaavestigating HRQoL outcomes with this
clinical population. Research exploring this mdithensional concept in similar chronic
illnesses has been presented, because, again,dbog&ibute to our knowledge about quality
of life as an indicator of adaptation in patienitwPAPS and inform the design of future
empirical investigations with this population. T$tedies presented highlighted the
relationship between cognitive deficits and poorQtiR suggesting that patients may
struggle to adapt and cope with this clinical featspecifically. As there has been no research
exploring this experience in PAPS, it is recommehithat future studies address this gap in

knowledge as it may contribute to significantlyiugincing health outcomes for patients.
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It is expected that the number of patients with AR8 the number recognised as
having APS will grow (Kasthuri & Roubey, 2009). Tafore a better understanding of the
nature of cognitive dysfunction in PAPS patientd #re influence this has on quality of life
Is theoretically and clinically important in inforng the development of treatment
approaches. There may be a role for health prafesks, such as clinical health
psychologists, to monitor cognitive functioningtims clinical population and to intervene
where patients are having difficulties adaptinghi® condition. Advancing the understanding
of PAPS should facilitate the development of imgbweatment and outlook for patients

with all forms of APS (Vincent & Mackworth-YoungPg6).
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Abstract
Objective: To explore the relationship between cognitivectioning and health related
quality of life (HRQoL) in patients with Primary Aphospholipid Syndrome (PAPS).
Method: Cross sectional comparisons of PAPS patients (RARSbosisn = 15; PAPS
pregnancyn = 15) and healthy controls £ 15) on a battery of neuropsychological
assessments and a measure of HRQoL.
Results: PAPS thrombosis patients were twice as likelyaabsignated as cognitively
impaired compared to PAPS pregnancy patients. PAR®bosis patients demonstrated
lower performance on measures of memory and execfutnctioning compared to controls.
PAPS pregnancy patients also performed more poortlhese measures compared to
controls although not significantly. Both groupsramstrated poor HRQoL across physical
and mental subscales. Both groups were signifigandire impaired in all physical domains
and one mental domain of HRQoL compared to conthésiropsychological outcomes in
general intellectual abilities, memory and exeaifiymnctioning were significantly associated
with mental HRQoL subscales in PAPS thrombosis aedgive functioning and memory
were significantly associated with physical HRQaibscales in PAPS pregnancy.
Conclusions:Cognitive impairment is associated with and isenarevalent in PAPS
thrombosis patients when compared with PAPS pregnpatients. Both PAPS groups

demonstrate poor HRQoL which is associated witltetiee functioning and memory.
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Introduction
Overview of APS

Antiphospholipid syndrome (APS) is an autoimmursedse and is a prothrombotic
condition defined by the presence of clinical ex@mtcluding venous/arterial thrombosis
and/or pregnancy complications (pre-eclampsia,gpitad abruption, intra-uterine growth
restriction) in association with laboratory blo@sts confirming moderate-to-high titer
antiphospholipid (aPL) antibodies and/or the presef the lupus anticoagulant (Miyakis et
al., 2006). APS may be primary (primary APS; PAP&uoring as an isolated diagnosis, or it
may be associated with other underlying autoimnuiserders. There is a high prevalence of
APS among patients with Systemic lupus erythemat@SUE) — also referred to as SLE-
related APS (Tektonidou, Varsou, Kotoulas, Antoni&Moutsopoulos, 2006).

The clinical spectrum of APS features is extengi¥€ruz, 2006)andcentral nervous
system (CNS) involvement is one of the most comfeatures including major
neuropsychiatric manifestations such as strokeuses, migraine, transient ischaemic attack,
chorea, psychosis, multiple-sclerosis (MS) liketdeas, sensorineural hearing loss and mood
disorders. Cognitive dysfunction is also a featuwseever it remains poorly recognised and
relatively unexplored (Gordon, Goldenberg, Erkahdkshin, 2009; Pattanaik & Brey,
2006).

Where APS is characterised by the presence of rateder-high aPL antibodies, they
can be present at low levels with an absence wiceli events and therefore asymptomatic
patients testing positive for aPL antibodies dseXiowever, these patients can experience
some of the neuropsychiatric syndromes that thogedefinite APS experience such as

seizures, chorea, migraine and cognitive dysfundfitrkan, Kozora & Lockshin, 2011).
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Cognitive dysfunction in APS: Overview

Cognitive deficits associated wi&kPS can vary from mild neurocognitive disorders to
severe global dysfunction in the context of dense#tithough interest in this area has
increased in recent years, research is limitedi@ndormal neuropsychological studies have
been conducted to assess the prevalence and natagnative deficits in patients with APS
(Pattanaik & Brey, 2006 5tudies evaluating neurocognitive deficits haventyancluded
SLE patients testing positive for aPL antibodiess&arch distinguishing secondary APS and
PAPS patients specifically is more limited and maariecdota(Pattanaik & Brey, 2006).

Findings so far have not identified any consistattern of cognitive dysfunction.

Cognitive dysfunction, antiphospholipid (aPL) antles and Systemic lupus erythematosus
Studies of SLE patients with aPL antibodies haweshthat the antibodies may play
a primary role in the pathogenesis of cognitive impant and that the application of
neuropsychological assessments has a use in deteectily neuropsychiatric involvement in
these patients. Maeshima, Yamada, Yukawa and No(h6&2) reported that 72% of SLE
patients (n = 21) with aPL antibodies demonstratatbrmal neuropsychological findings in
visuoconstructive skills and verbal learning. DemgfyCarbotte, Ginsburg and Denburg
(1997)revealed a significant association between SLEepttitesting positive for aPL
antibodies and cognitive impairment. These patisotsed significantly lower than healthy
controls (effect size range = .52 to 1.24) on mesasures and SLE patients that tested
negative for aPL antibodies (effect size range2to4.79) on measures of verbal memory,
cognitive flexibility and psychomotor speed. Suhgat analysis of subjects from this study
that did not have CNS involvement produced simigsults. Leritz et al. (2002) found that
aPL positive patients without CNS involvement (n93 @erformed significantly worse than

aPL negative patients without CNS involvement @73 on measures of neuropsychological
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functioning including attention, concentration,ua$ search, spatial learning and memory. No
clear pattern of cognitive impairment emerged. Wieninfluence of depression was

removed statistically, the aPL positive group stédiformed worse.

Cognitive dysfunction in Primary APS and SLE-relafd®S

Among studies that have included patients withagiosis of definite APS, most have
focused on dementia or cognitive decline in an agmgulation (Gomez-Puerta et al., 2005).
In studies which have explored the presence ofdegsre cognitive dysfunction, sample sizes
have been small. Aharon-Peretz et al. (1995) inyastd 20 patients with PAPS (14 with
CNS involvement) and 10 healthy controls. Thirteéthe 14 patients with CNS disease had
mild cognitive deficits across a number domainguding; attention, semantic fluency,
memory (working and visuospatial) and executive fiamc(visuomotor and mental
flexibility). Aharon-Peretz et al. (1995) did noiclude measures of emotional and or
psychological distress. Mikdashi and Kay (1996)cdégd 4 PAPS patients (without CNS
involvement) with impairment in visual attentioxegutive function abilities and impairment
in verbal and non verbal-memory skills.

Tektonidou et al. (2006) examined patients witlPBAn = 39), SLE-related APS (n
= 21), healthy controls (n = 60) and disease cts{ro= 25). Forty two percent of the 60
patients with PAPS and SLE-related APS (combined)) dognitive deficits compared with
18% of healthy controls (p = .005). Deficits wewsronon in verbal fluency, attention and
scanning and visuomotor functions. Significanteldéinces were found between all APS

patients and all controls.
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Cognitive dysfunction and HRQoL

As an autoimmune disease, APS is a chronic illaasispatients live with the
conditionwithout a prospect of cure (de Ridder, 2004). Tdrge of clinical features of APS,
including cognitive dysfunction, are likely to imngiaupon aspects of patients’ quality of life,
where they may be presented with changes in tifeirdles and social and familial
relationships while they concurrently manage psyaiokl distress, physical pain, ongoing
medical treatment and restrictions in the actigivédaily living (Charmaz, 1983; Livneh &
Antonak, 1997). Studies assessing patients’ psesesf adjusting to these changes have
been informed by models of stress and coping wpiopose a complex and individual
process with many physical, psychological, soama somatic factors (Lazarus & Folkman,;
1984; Livneh & Antonak, 1997; Moos & Holahan, 200Research in patients with
neurological conditions has utilised measures @ltieRelated Quality of Life (HRQoL) to
tap into these broad dimensions as a way of mewgthre influence of cognitive dysfunction
on quality of life. Associations between cognitimgrairment and poor HRQoL has been
found instroke patients (Hochstenbach, Anderson, Van Likb&dviulder, 2001), patients
with MS, (Amato, Ponziani, Siracusa, & Sorbi, 20QLtajar et al., 2000), brain tumours

(Klein et al., 2003) and traumatic brain injury (bhell et al., 2010).

Cognitive dysfunction and HRQoL in PAPS

Research exploring the relationship between cogndysfunction in PAPS and the
experience of illness and adjustment using HRQohsuees could not be found at the time of
this study. As research with SLE patients highkgsignificant factors for PAPS patients it is
useful to consider findings of research explorifg@oL in this clinical population. Studies
indicate that scores on HRQoL measures have beed@®® lower than those reported by

matched peers (Sweet, Doninger, Zee, & Wagner, )20@4 all domains of HRQoL affected
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by SLE (Fortin, et al., 1998; Wang, Mayo, & Fort#§01). Studies exploring cognitive
dysfunction in relation to HRQoL in SLE are scarddne most recent is that of Tam et al.
(2008) which investigated the association of nesyohiatric manifestations, including
cognitive functioning, depression and anxiety afmi}dL in 291 Chinese SLE patients.
Findings demonstrated that cognitive impairmentsxacutive functioning were associated
with impairment on the mental health subscale ldR&®QoL measure.

Where occupational status is one objective meadfugkbal functioning that
correlates with QoL ratings in a variety of medidedorders, there are studies that have
explored this specifically (Panopalis et al., 200%et, Fink, & Doninger, 2006). Utset et al.
(2006) demonstrated the influence of cognitive impant on work status in 50 SLE patients.
Fifty percent of patients had cognitive impairmehe 16% that had self report work
disability were more likely to have neurocognitigsfunction and poor quality of life.
Panopalis et al. (2007) assessed the contribufiaremory impairment to employment status
in 832 patients with SLE. Those with mild-moderated severely impaired verbal memory
experienced greater work disability than those withct memory function. Even mild

memory impairment interfered with work as key aspéquality of life.

Summary

Primary APS is a chronic illness with many clinié@htures including cognitive
dysfunction ranging from mild to severe. Howeveguitive dysfunction remains poorly
recognised (Gordon, et al., 2008% the population that most closely resembles PAPS
includesSLE patients testing positive for aPL antibodiegs research in this population that
contributes to knowledge and can inform researd®ARS. Of the few studies with this
population and APS patients, findings demonstragmitive deficits in groups with and

without overt CNS involvement in a variety of dom&i However, there appears to be no
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specific pattern of cognitive impairment nor isréhelarity about the role of physical,
psychological, social and somatic experiences heaid &ssociation with cognitive deficits in
these clinical groups.

It is expected that the number of patients wittSAdhd the number recognised as
having APS will grow (Kasthuri & Roubey, 2009). Tafore a better understanding of the
nature of cognitive dysfunction in PAPS and théuemce it has on quality of life is
theoretically and clinically important in informirtge development of treatment approaches.
This study aims to address this, utilising sensived validated and reliable HRQoL and
neuropsychological measures to examine the rekdtiprbetween cognitive functioning and
quality of life in patients with PAPSurther aims of this study are to establish the
characteristics and prevalence of cognitive dysfonand HRQoL in PAPS. It is
hypothesised that PAPS patients will demonstratappired cognitive functioning on all
neuropsychological measures and ii) impaired HR@®@adll domains of the HRQoL measure

and that iii) cognitive functioning will be positilyecorrelated with HRQoL.

Method

Study design and participants

In this cross-sectional study, performance on nmessof cognitive function and
HRQoL were compared in patients with PAPS and hgalbntrols. Participants included 30
female patients with definite PAPS - diagnosed adiog to the Sydney Criteria (Miyakis et
al., 2006). Patients were divided between those hatbexperienced vascular thrombosis (n =
15; PAPS thrombosis) and those who had experienagpghancy complications (n = 15;
PAPS pregnancy). Patients were recruited fromgelaondon medical centre between

September 2010 and May 2011. The control groupXB)=onsisted of a convenience
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sample of healthy volunteers personally known eortsearcher and research assistahis
volunteers were recruited from the London, the BaMest and South East of the United

Kingdom.

Exclusion criteria

As PAPS defined by pregnancy complications inclddesales only, and in order for
the groups to be as closely matched as possil@de/ascular thrombosis and healthy control
groups excluded males. To ensure any cognitivepagdhosocial problems identified in this
study relate to PAPS it was important to excluakviduals with a medical or psychiatric
history and/or major neuropsychiatric manifestati¢stroke, transient ischemic attacks,
chorea and demyelinating disordeif&dt might otherwise account for their symptoms.
Participants were excluded if they were pregnamddating; had experienced a very recent
(< 3 months) thrombotic event or pregnancy loss;andthgnosis of SLE, any other definite
autoimmune connective tissue disorder (one partitipad Rheumatoid Arthritis),
fibromyalgia, chronic fatigue syndrome or chroni@Vvinfections (such as HIV, Hepatitis B
or C); were using anti-psychotic or anti-depressa@dication or had a known history of drug
misuse. Individuals who were non-English speakvege also excluded due to the nature of

measures utilised in this study.

Power analysis

Power calculations were made using the Gpower soéwackagéErdfelder, Faul &
Buchner, 1996). For significant univariate analydisariance (ANOVA) at a 0.05 level of
significance, a power of 0.80 and a medium effeagt € ohen, 1969] = 0.5), 42 participants

in total are required. For significant Pearson@duct-moment correlations at a .05 level of
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significance, a power of 0.80 and medium effeat $2ohen, 1969; = 0.4), 37 participants

in total are required.

Procedure

Potential participants were identified by consultaantd a research nurse when they
attended their hospital clinic appointment. Theyaverovided with written and verbal
information about the study. If they agreed to tpk#, their contact details were given to the
researcher so that an appointment could be maalenatually convenient time to complete
the measures.

Participants in the clinical groups met with tleeearcher or a research worker
(assistant psychologists) at the hospital for 2 &rfito complete a battery of
neuropsychological assessments and questionnagasuning HRQoL and mood. Those
administering the assessments were not aware qfatieipant’s medical status and were
therefore blind to which group they were in. Twatgpants could not attend the hospital to
participate (one due to anxiety relating to tramellby public transport and one due to
difficulties with childcare arrangements) - theyrevgisited in their homes to undergo the
assessments. Participants in the healthy contoolpgwere visited at their home or at their

place of work to complete the assessments.

Ethical approval

Ethical approval for this study was granted byNaional Health Service (NHS)
Research Ethics Committee (Appendix B) and NHS &ebeand Development for the
participating trust (Appendix C). All participantgere informed about the nature and purpose

of the study and of the way data would be handléds information was provided by the
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research nurse, the researchers and on an informetteet (Appendix F). Written informed

consent was obtained by all those who took part.

Measures of neuropsychological function

A psychometric battery of tests to cover a rangeoghitive functions was
administered comprising measures that are routungyl in clinical practice within the NHS.
All tests have adequate published reliability, dig§i and normative data and included:

TheWechsler Abbreviated Scale of Intelligeif@@ASI; Wechsler, 1999; Appendix S)
is anabbreviated version of the full battery of intetlgal functioning measure, the Wechsler
Adult Intelligence Scale 11l (WAIS Ill; Wechsler998). It is $andardised on the U.S
population an&omprises four subtests that measure verbal, ndravand general cognitive
functions. Raw scores for each subtest are corveststandardised scores. The Vocabulary
subtest, which assesses expressive vocabularyeahdl knowledge and the Similarities
subtest, which measures verbal concept formatiorahsttact reasoning ability, form the
Verbal Scale and yield a Verbal IQ score (VIQ). Bieck design subtest, which assesses
spatial visualisations, visual motor coordinationl @bstract conceptualisation and the Matrix
Reasoning subtest, which assesses nonverbal 8agbning and general intellectual ability,
form the Performance Scale and yield the Perform@QqPIQ). The four subtests comprise
the full scale and yield the Full Scale Intelle¢tQaotient (1Q; FSIQ). Reliability coefficients
represent a high level of internal consistency watiges as follows: Vocabulary, 0.90 to
0.98; Similarities, 0.84 to 0.96; Block Design,®@1® 0.94; Matrix Reasoning, 0.88 to 0.96.
The reliability coefficients for the scale scoraaged from 0.92 to 0.98 for VIQ and 0.94 to
0.97 for PIQ. The reliability coefficients for Fuficale IQ scores ranged from 0.96 to 0.98 for
the full FSIQ-4(Garland, 2005)The similarity between the items in the WASI ahd t

parallelitemsin theWAIS lll ensure that theantent validity is maintained (Garland, 2005).
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Wechsler Adult Intelligence Scale (WAIS 111 Y¢; Wechsler, 1998)

The WAIS 111’ is a full battery of psychometric intelligence essments also standardised
on the US population but with small modificationscteate a UK version (Wechsler, 1998).
It contains fourteen subtests each measuring diftdacets of intelligence. The subtests
include four subtests of the WASI (see above) dsasdnformation, Picture Completion,
Arithmetic, Digit Span, Letter-Number SequencinggibSymbol Coding and Symbol
Search. Raw scores for each test are convertadridasdised scores. The WAIS 1l also
yields the three composite scores; VIQ, PIQ andXFhree subtests were used from the
WAIS 111" including: Digit Span, to measure information mssing and complex attention,
Digit Symbol Coding, to measure visual motor coHoation and processing speed and
Symbol Search, to measure visual perception andmspeed (Appendix T). Average
reliability coefficients for these subtests wer@, .84 and .77 respectively. The subtests for
the WAIS Il are reported to have good content amastruct validity (Silva, 2008).

The National Adult Reading TE§MART; Nelson, 1982) is a test with good relidlyili
(reliability coefficient 0.93) and validity (Crawfd, Dreary, Starr & Whalley, 2001)
commonly used to estimate pre-morbid intellectuactioning (Appendix U). It is a 50 single
item word reading test of graded difficulty. Theaexnee reads each word aloud and the
number of errors made is recorded. WAIS VIQs, PIQBESIQs can be predicted from the
reading error score. The NART was standardisedsmarias of 120 patients between the ages
of 20 and 70 with extra-cerebral disorders, masminal cord disorders and neuropathies.
Research indicates that NART performance is natyrenfluenced by the effects of many
neurological and psychiatric disorders, as judgethb absence of significant differences
between the clinical and control samples.

Delis Kaplan Executive Function Systé@KEFS, Delis, Kaplan, & Kramer, 2001) is

a set of standardised tests consisting of nineestdbthat measure a wide spectrum of verbal
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and non-verbal executive functions. The tests oltrail Making Test, Verbal Fluency
Test, Design Fluency Test, Colour-Word Inferencst,T8coring Test, Twenty Questions
Test, Word Context Test, Tower Test and Proverl. Ech test is designed to be used either
as a stand alone test or along with other DKERs.t&&aw scores for each test are converted
to standardised scores. The DKEFS standardisatimple consisted of 1,750 children,
adolescents and adults aged 8 to 89 years (Ddgla, & Kramer, 2001), selected to match
the demographic characteristics of the US population

Two subtests were administered; the Verbal Fludrest (reliability coefficient range
0.53 to 0.65) which consists of three conditiond assesses the ability to generate words
fluently in an effortful, phonemic format (lettduéncy test), from overlearned concepts
(category fluency test) and simultaneously shiftietwwveen overlearned concepts (category
switching test) (Appendix V). The test uses the banof words given in each task within a
time period of 60 seconds to generate a scale@ s€be Trail Making Test (reliability
coefficient range 0.20 to 0.82) which measures itvgrflexibility on a visual motor task
(Appendix W) was also administered. This test csisf five conditions which assess visual
scanning, number sequencing, letter sequencingr-tetimber switching and motor speed.
The primary executive function measured by theigesbgnitive flexibility in the fourth
condition (letter-number switching; Delis et al. 02). Conditions one, two, three and five
provide baseline information about component skdlfactor out their influence in the
executive function domain assessed in condition. flis test uses time to complete each
task to generate a scaled score (Delis et al.,)2001

The Brain Injury and Rehabilitation Trust (BIRT) Mery and Information
Processing BatteryBMIPB) (Coughlan, Oddy, & Crawford, 2007) assessemory and
information processing skills. There are four vensi (Forms 1, 2, 3 and 4) allowing for

assessments to be repeated without the probleontémt specific practice effects. The test
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comprises three verbal memory tasks (Story RelaallLearning and List Recognition),
three visual memory tasks (Figure Recall, Desigarbmg and Design Recognition) and an
information processing task (Number Cancellatidmo of the tests were administered,
Story Recall (Form 1; Appendix Y) and Figure Re¢gtbrm 1; Appendix Z). In the Story
Recall task, examinees are read a story and askeddll it immediately and then again 40
minutes later. For Figure Recall, examinees copgraplex 2D figure and then are asked to
reproduce it from memory immediately and then 4Qutes later. Scores for the tests are
norm based, calculated by a BMIPB computer progreovig@ng regression based norms
using age and education level as predictors. Niwmdata for the BMIPB were obtained
from 300 participants within the UK population witlthe age range 16-89. The sample
recruited was intended to reflect as closely asiptesthe distribution of age, educational
level and gender within the general population.

Camden Memory Tesf€MT; Warrington, 1996) include a standardiseddrgtof
five tests of different aspects of memory and lesynThe tests include the Pictorial Memory
Test, the Topographical Recognition Memory Test,Rlaired Associate Learning Test, the
Short Recognition Memory Test for Words (CSRMT-Wiydahe Short Recognition Memory
Test for Faces (CSRMT-F). Both the CSRMT-W and CIRIM(Appendix Z1) are visual
memory tests and were administered in this studgssess material specific memory deficits.
The tests require forced-choice recognition of $aaed words. The stimuli consist of 25
stimulus words and faces. In the recognition teetds/faces are paired with 25 distractor
words/faces. The tests were standardised on aatydid 18-85 educated in the school system.
Raw scores can be converted to percentile scorékrie age groups 18-49, 50-69 and 70-
85. Percentile scores were converted to scale@sdor this study.

The Graded Naming TeENT; McKenna & Warrington, 1983) is a validateetval

fluency test measure which assesses object-narility &McKenna & Warrington, 1983;
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Appendix Z2). The test involves the oral naming @fo8tures of objects, scoring reflects this
and so raw scores range from 0 to 30. The 100 pedpaverage’ intelligence in the
standardisation sample with an age range of 1§ tead a mean score of 20.4 (SD =4.1)
(Lezak, 2004). Raw scores can be converted todsal@res based on those of the WAIS
vocabulary subtest; this converts to a scaled saioté. The GNT is graded in difficulty to
allow for individual differences and is therefoldeato detect word-finding difficulty even in
those with an extensive naming vocabulary. The @RMmonstrates good reliability and
(0.92) has been found to be sensitive to even ssoghitive changes (Bird, Papadopoulou,

Ricciardelli, Rossor, & Cipolotti, 2004).

Measure of HRQoL

TheMedical Outcomes Survey Short Form{$t--36; Ware & Sherbourne, 1992) was
used to measure HRQoL (Appendix Z3). This is at86yiinventory (Stewart, Hays & Ware,
1988) and is a widely used generic measure of HR&uobss a variety of clinical
populations. The measure generates 8 subscalpkydiral functioning, 2) role limitations
due to physical problems, 3) bodily pain, 4) gehkealth perceptions, 5) vitality, 6) social
functioning, 7) role limitations due to emotionabplems and 8) mental health. These scales,
weighted according to normative data are scorad fie- 100 and are T scores (mean =45
standard deviation = 10). For group level datadres of 47 are considered ‘average’. Scores
higher than 47 therefore reflect better HRQOL argtdres less than 47 indicate impaired
functioning or well-being. Algorithms were develapey the originators of the SF-36 to
calculate 2 psychometrically based summary sctihegphysical component summary (PCS;
subscales 1-4 above) and mental health componemapn{MCS; subscales 5-8 above)
(internal consistency reliability estimates of 08t 0.93 respectively; Ware et al., 2007).

The PCS and MCS provide greater precision, reche@¢ed for statistical comparisons

51



needed and eliminate the floor and ceiling effattseveral of the subscales (Ruta, Hurst,
Kind, Hunter, & Stubbings, 1998). There is evidefarereliability and validity of the SF-36

in SLE populations (Panapalis & Clark, 2006).

Measure to screen for depression

TheHospital Anxiety and Depression Sc@8ADS; Zigmond & Snaith, 1983)
(Appendix Z4) was designed to measure mood dissridgvopulations with physical iliness.
It consists of 14 items which are scored betweand3 and summed to provide two scores:
one for anxiety and one for depression. Scored afrhigher indicate probable depression
and are divided into four ranges: normal (0-7) n(@dL0), moderate (11-15) and severe (16-
21). For the purposes of this study, the HADS usexd as a screening tool to assess
depression. The HADS has demonstrated good vahdidyreliability and has been widely

used in research (Bjelland, Dahl, Haug, & Neckelm&©02).

Administration of measuresd management of data

All measures were administered by either the rebearr research workers who were
all experienced in administering these assessmiemtther training was also completed prior
to the research commencing to ensure tests wouddliimnistered consistently. The order in
which assessments were administered was as folladBS, SF-36, NART, BIRT Story
and Figure - Immediate Recall, WASI, BIRT Story &higdure - Delayed Recall, WAIS
subtests (digit symbol coding, digit span, symlaarsh), Camden Memory Battery subtests
(visual and verbal), Graded Naming Test. The rebegirassessed twenty-two of the forty-

five participants. All data were scored and subsatjy managed by the researcher.
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Data analysis

To have a direct comparison between tests, ravesdosm the neuropsychological
tests were transformed into scaled scok#is/ariables were assessed for assumptions of
normality and homogeneity of variance using therka@jorov-Smirnov test and Levene’s test
respectively. Some data significantly violated thassumptions. In group comparisons of
neuropsychological outcomes and HRQoL, one-way AR@¥Wd Bonferroni’s post hoc tests
and Kruskal-Wallis and Mann-Whitney U non-paranteteists were used as appropriate.
Because of the multiple comparisons, the Bonfersaggificance threshold was set at p =
0.025 for post hoc comparisons. Results were egpdeas mearM) and standard deviation
(SD) for normally distributed data. Data that violassumptions was expressed as median
(mdn and range. Wilcoxon signed-ranks test was usedngpare pre-morbid and current
levels of intellectual ability in PAPS patients.cAterion for cognitive impairment was a
score in the pathologic range (i.e. performanceva¢he 8 centile of the normal population)
in two or more tests (Monastero et al., 2001). fitmnber of patients fulfilling this criterion
in each group was compared by means of a contiygabte (chi-square statistics).

Spearman’s rho and Pearson’s correlation coefficieme used to examine
correlations between neuropsychological outcomed#@QoL scores. The possible effect on
HRQoL was assessed further by multiple regressmaiyais (forced entry) where there were
two or more significant positive correlations bedwaeneuropsychological measures and
HRQoL scores. Comparisons between the three gr@gsgyols, PAPS pregnancy and PAPS
thrombosis, for demographic and clinical charastes were performed using descriptive
statistics, parametric tests (one-way ANOVA) and-parametric tests (Kruskal-Wallis).

Analyses were performed using SPSS for Windowsieerl7.0.
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Results
Demographic and clinical characteristics
Demographic and clinical characteristics appedrable 1. Thirty female patients and
15 healthy controls were recruited; there wereignoificant differences in age, education and
pre-morbid IQ. The median scores for depressiomerHADS fell within the ‘normal’ range
indicating that participants were not depresse@ré&as, however, a significant difference

between scordd(2) = 7.08, p<.05.

Table 1 Demographic and clinical characteristics of PARSgmts and healthy controls

Control PAPS Pregnancy PAPS Thrombosis
(n=15) (n=15) (n=15)
Median (range) Median (range) Median (range)
Age 49.00 (23-57) 40.00 (29-47) 46.00 (30-50)
Years of Education 17.00 (11-19) 17.00 (14-19) Q4X2.00-19.00)
Pre-morbid IQ (NART) 118 (100-125) 114 (100-125) 9189-122)
HADS Depression Score* 1.00 (0-12) 4.00 (1-12) 5DA5)

*<.05

Neuropsychological assessment

Intergroup comparisons indicate that patients Wi#f°S thrombosis and PAPS
pregnancy demonstrated lower scores than contbp¢sts (Table 2). Kruskal Wallis tests
revealed significant differences for four neurogsyogical outcomes: WAIS Symbol Search,
H (2) = 7.50, p < .05, Trail Making H(2) = 6.41, p < .05, Trail MakingB(2) = 6.97, p <
.05 and CSRMT-HA(2) = 11.09, p <.01. Mann Whitney tests were usddllow up this
finding. A Bonferroni correction was applied soefiects are reported at a .025 level of
significance. Effect sizes)(for significant findings ranged from 0.42 to 0.PAPS
thrombosis patients performed at a significantlydolevel than controls on each of the four
tests: WAIS Symbol Searchl(= 57.5,r = -.42); Trail Making 1J = 56.5,r = -.43), Trall

Making 5 U = 56.0,r = -.43) and CSRMT-R{ = -.54,r = -.54). There were no significant
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differences between PAPS pregnancy patients andot®on these neuropsychological
outcomes.

Comparisons between estimated pre-morbid IQ (NA&RD current IQ (WASI FSIQ)
were made using Wilcoxon signed-rank test. Thedeldggen a significant reduction between
PAPS thrombosis group’s estimated pre -morbidn@r(= 119) and their current level of
general intellectual abilityngdn= 109),Z=-2.29,p < .05,r = 0.6. Based on the decline
between estimated pre-morbid 1Q and current 1@|ledtual ability appeared to have reduced

in PAPS pregnancy patients; the change was noifiseymt.
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Table Z Analysis of Variance (ANOVA) and non-parametristsecomparing Controls and PAPS
groups on neuropsychological outcomes

PAPS

N _ Control PAPS Pregnancy Thrombosis
Cognitive D_omaln/ (n=15) (n=15) (n=15) Test F value/
Neuropsychological outcomes Mean (SD) / Mean (SD) / H value
Median (Range) Median (Range) Me_an (SD)/
Median (Range)
General Intelligence
WASI Vocabulary 11.93 (3.32) 11.20 (2.90) 11.53 (3.70) A 0.18
WASI Similarities 11.53 (2.41) 11.40 (2.19) 11.13 (2.41) A 0.11
WASI Block Design 11.40 (2.09) 12.00 (2.36) 10.60 (2.99) A 1.17
WASI Matrix Reasoning 12.93 (1.98) 12.40 (2.02) 12.20 (1.89) A 0.56
WASI Verbal 1Q 109.13 (14.4) 106.47 (12.3) 107.07 (15.00) A 0.15
WASI Performance 1Q 111.87 (10.87) 111.73 (10.30) 108.07 (12.45) A 0.55
WASI Full-scale 1Q 111.73 (12.59) 110.13 (9.1) 108.33 (10.49) A 0.37
Executive Functioning
WAIS Digit Symbol Coding 10.60 (2.53) 10.00 (1.41) 8.67 (2.99) A 2.54
WAIS Digit Span 11.60 (2.38) 10.40 (2.61) 11.07 (3.17) A 0.72
WAIS Symbol Search 12.00 (9-18) 12.00 (9-15) 10.00 (4-15) K-W 7.50*
DKEFS Letter Fluency 12.13 (3.46) 11.53 (2.69) 11.00 (4.01) A 0.41
DKEFS Category Fluency 13.07 (3.30) 12.07 (3.61) 11.40 (2.94) A 0.97
DKEFS Category Switching Responses 12.93 (3.90) 11.13 (2.87) 11.27 (4.52) A 1.03
DKEFS Category Switching Accuracy  12.13 (4.82) 11.53 (2.41) 11.73 (3.97) A 0.09
DKEFS Trail Making 1 11.00 (8-13) 10.00 (5-13) 10.00 (1-12) K-W 6.41*
DKEFS Trail Making 2 11.00 (8-13) 10.00 (4-12) 8.00 (1-15) K-W 5.86
DKEFS Trail Making 3 12.00 (6-15) 11.00 (6-12) 10.00 (11-15) K-W 4.95
DKEFS Trail Making 4 11.00 (6-16) 10.00 (1-12) 10.00 (1-13) K-W 4.48
DKEFS Trail Making 5 10.00 (5-12) 10.00 (7-13) 7.00 (2-12) K-W 6.97*
DKEFS Trail Making Composite Score 12.00 (7-16) 12.00 (15-18) 10.00 (5-16) K-W 5.73
Memory
Camden Memory Test Faces 12.80 (10-13) 13.00 (8-13) 12.00 (6-13) K-W  11.09**
Camden Memory Test Words 13.00 (10-13) 13.00 (8-13) 13.00 (1-13) K-W 1.65
BIRT Story Recall Immediate 8.47 (3.58) 8.20 (3.23) 8.33 (2.79) A 0.26
BIRT Story Recall Delayed 9.53 (3.39) 8.93 (3.30) 9.27 (2.65) A 0.14
BIRT Figure Recall Immediate 9.74 (4.48) 9.64 (2.79) 8.20 (3.38) A 0.841
BIRT Figure Recall Delayed 9.00 (3.02) 10.21 (2.25) 8.80 (2.21) A 1.32
Graded Naming 13.00 (9-15) 12.00 (9-15) 13.00 (7-15) K-W 0.81

*** < 000; ** < .01; * <.05
A = ANOVA, K-W = Kruskal-Wallis

Data of prevalence of cognitive impairment betwdenPAPS groups can be seen in

Table 3. PAPS thrombosis patients demonstratedegrgapairment in domains of general

intelligence; both groups demonstrated impairmemtamains of executive functioning and

memory. Twenty percent of patients in both groupsased impairment on the primary
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measure of executive functioning (Trail Making #plaverbal logical memory (BIRT Story
Recall Immediate). Furthermore, 26.7% of PAPS paegy patients were impaired on a
measure of delayed memory (BIRT Story Recall Dedqy€he PAPS thrombosis group
(6.7%) also showed poor functioning in 3 of the ASVIQ subtests (verbal subtests and one
performance subtest). Cognitive impairment was ifledtin four out of 15 (26.7%) in PAPS
pregnancy patients and eight out of 15 (53.3%)AR® thrombosis patients as measured by

abnormal performance in two or more tggts- .264, two tailed Fisher’s exact test).

Table ZPrevalence of cognitive impairment in PAPS Preggyamzi PAPS Thrombosis subjécts

Cognitive Domain/Neuropsychological PAPS Pregnancy (n=15) PAPS Thrombosis (n=15) b
outcomes n ( %) n ( %) P

General Intelligence

WASI Vocabulary - 1(6.7) ns
WASI Similarities - 1(6.7) ns
WASI Block Design - 1(6.7) ns

WASI Matrix Reasoning - - -
Executive Functioning

WAIS Digit Symbol Coding - 2 (13.3) ns
WAIS Digit Span - - -
WAIS Symbol Search - 1(6.7) ns
DKEFS Letter Fluency - - -
DKEFS Category Fluency 1(6.7) 1(6.7) ns
DKEFS Category Switching Responses - 1(6.7) ns
DKEFS Category Switching Accuracy - 1(6.7) ns
DKEFS Trail Making 1 1(6.7) 2 (13.3) ns
DKEFS Trail Making 2 - 3 (20) ns
DKEFS Trail Making 3 - 1(6.7) ns
DKEFS Trail Making 4 3 (20) 3 (20) ns
DKEFS Trail Making 5 - 2 (13.3) ns
Memory

Camden Memory Test Faces - - ns
Camden Memory Test Words - 1(6.7) ns
BIRT Story Recall Immediate 3 (20) 3 (20) ns
BIRT Story Recall Delayed 4 (26.7) 1(6.7) ns

BIRT Figure Recall Immediate * 1(7.2) 3 (20) ns
BIRT Figure Recall Delayed * - 1(6.7) ns
Graded Naming - -

* n=14 in both groups
#Number/percentage of patients impaired ® Not Significant after Fisher's Exact test)
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HRQoL

The scores for HRQoL, including all eight subscaled the PCS and MCS scores
were significantly lower in PAPS thrombosis pateeahd PAPS pregnancy patients compared
with controls (Table 4). The PAPS pregnancy pasiéwaid a lower Bodily Pain scoféddn =
50) compared with both PAPS thrombod#l( = 51.13) and controldv{dn = 62.12) Median
scores were below 47 on six of the SF-36 subscalgshe PCS and MCS for PAPS
thrombosis patients and median scores on five sidsand the MCS were below 47 for

PAPS pregnancy patients indicating impaired qualitlyfe.

Table 4 Analysis of Variance (ANOVA) and non-parametristsecomparing Controls and
PAPS groups on SF-36 subscales

Control PAPS Pregnancy PAPS .
(n=15) (n=15) Thrombosis F valud
SF-36 Subscales (n=15) Test
Mean (SD) / Mean (SD) / H value
Median (Range) Median (Range) Me_an (SD)/
Median (Range)

SF-36 Physical Functioning 57.03 (47-57) 52.82 (15-57) 4273@1-57) K-W  9.16**
SF-36 Role Physical 56.85 (37-57) 49.51 (20-57) 3720a8-57) K-W  19.92%*
SF-36 Bodily Pain 62.12 (37-62) 50.29 (20-62) 51.13 (29-62) K-wW  922*
SG-36 General Health 55.32 (46-64) 43.4019-55) 28.1%(19-55) K-W  18.69***
SF-36 Vitality 53.54 (8.24) 43.1311.18) 40.22(11.20) A 6.92**
SF-36 Social Functioning 56.85 (30-57) 40.4913-57) 35.03(24-57) K-W 9.94
SF-36 Role Emotional 51.99 (21-56) 48.10 (33-56) 48.10 (13-56) K-w 1.88
SF-36 Mental Health 48.69 (8.37) 45.468.88) 44.58(8.80) A 0.93
SF-36 Physical Component Score 58.38 (48-70) 49.21 (7-60) 4430@5-59) K-W 1.97
SF-36 Mental Component Score  51.20 (13-58) 46.1°1(28-60) 41.32(27-59) K-W 3.98

*** < 000; ** < .01; *<.05
A = ANOVA, K-W = Kruskal-Wallis

®Scores < 47 indicates impaired HRQoL

Kruskal-Wallis tests showed there was a signifiahfierence on five HRQoL
subscales including Physical Functionifi§2) = 9.17p< .01; Role PhysicaKl(2) = 19.92,
p< .000; Bodily PainH (2) = 9.22p < .01; General Health (2) = 18.70p< .000 and
Vitality, F (2, 12) = 6.92p < .01,0’ = 1.9 = omega squared effect size). Mann Whitney

tests and Bonferroni’s test were used to followhgse findings. A Bonferroni correction was
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applied so effects are reported at a .025 levsigrfificance (.05/2). Effect sizes for
significant findings ranged from 0.4 to 0.7. Manmi&ey post hoc tests demonstrated a
significant difference between PAPS thrombosisgueisi and controls on Physical
Functioning U = 50.5,r = -.05), Role PhysicqU = 23.5,r =-0.7), Bodily Painy = 63.0,r
=-0.4), General HealthJ(= 26.5,r = 0.7). Bonferroni’s test showed a significant eliince
(p <.01) between controld(= 53.54,SD = 8.24) and PAPS thrombosis patieis= 40.22,
SD=11.20) on the Vitality subscale. Significantfeiences between PAPS pregnancy
patients and controls on these subscales werdalad: Physical FunctionindJ(= 54.00,r
=-0.5), Role PhysicqdlU = 25.501 = 0.6), Bodily Painly = 41.00y = 0.6), General Health
(U =20.50r = 0.7). Bonferroni's test showed a significant elifnce between control§l =
53.54,SD = 8.24) and PAPS pregnancy patiems{43.13,SD= 11.18) (f = (2), p<.025)

on the Vitality subscale.

Neuropsychological assessment and HRQoL

To investigate whether observed neuropsychologictdomes were associated with
the eight SF-36 subscales and PCS and MCS scoreslational analyses were carried out.
To avoid bias and determine false discovery rdt@eairopsychological outcomes were
entered into the analysis, not just those shovwetonpaired on the group analysis (Tables
5A and 5B, Appendix R).

Pearson’s and Spearman’s correlations revealedhés were eight
neuropsychological outcomes in all three cognitleenains that significantly correlated with
HRQoL on all of the MCS subscales in the PAPS tlosis patients group indicating an
association between cognitive functioning and aspaicmental health. WASI Block Design,
r =.48,p (one-tailed) < .05, Matrix Reasonings .52, p (one-tailed) < .05, WASI

Performance 1Q, =.58,p (one-tailed) < .05 and BIRT Figure Recall Delayed,.45,p (one-
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tailed) < .05 were significantly related to Role &monal; WAIS Digit Span was significantly
correlated with Mental Healtln,= .50,p (one -tailed) < .05; DKEFS Trail Making 2 was
significantly related to Vitalityrs = .56,p (one-tailed) < .05, and CSRMT-F was significantly
related to Social Functioning; =.55r = .50,p (one-tailed) < .05. Three subtests were
significantly correlated with the MCS; Digit Spars .59,p (one -tailed) < .05, DKEFS Trall
Making 1,r = .51,p (one-tailed) < .05 and CSRMT-F,= .47,p (one-tailed) < .05. One
neuropsychological outcome (DKEFS Trail Making Zsssignificantly correlated with one
PCS subscale, General Healtls, .58,p (one -tailed) < .05. CSRMT-F was also significantl
related to the PC3s = .56,p (one -tailed) < .05. These findings indicate s@ssociation
between executive functioning and memory and aspeqgthysical health.

In PAPS pregnancy patients, there were five naydmlogical outcomes in two
cognitive domains (executive functioning and memamgat significantly correlated with three
PCS subscales: WASI Digit Symbol Coding; .50,p (one -tailed) < .05, DKEFS Trail
Making 4,rs =.49,p (one -tailed) < .05 and CSRMT-Fz=. 59,p (one -tailed) < .01 all
significantly correlated with Role Physical, WAISd Span, = .52,p (one -tailed) < .05
was significantly related to General Health. Th&es a significant relationship between
CSMT-W on the MCS¢ = .45,p (one-tailed) < .05 and 2 MCS subscales; Role Eonatr
= .60,p (one -tailed) < .01 and Mental Health= .48,p (one -tailed) < .05. The DKEFS
Trail Making 4 was also significantly correlatectivMental Healthys = .57,p (one-tailed) <
.05

There were a further twenty neuropsychologicatonies in PAPS pregnancy patients
which significantly correlated with HRQoL scoresmuared with six in the PAPS thrombosis
group. These correlations were not in the expediiettion and were not consistent with the
hypothesis. Details can be seen in Tables 5A an(ApBendix R). Findings are only

summarised in this text and will be addressed irdtbeussion. In PAPS pregnancy patients,
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nine of the 20 significantly correlated neuropsyclgatal variables in all 3 cognitive domains
related to Physical Functioning, Role Physical, iBodain, Vitality, Role Emotional and the
PCS. Eleven outcomes within the domains of memnodyexecutive functioning were
significantly related to Role Physical, General lteaMental Health and PCS. In PAPS
thrombosis patients, neuropsychological outcomdisinvimmemory and executive functioning
were significantly correlated with Bodily Pain, GealeHealth, Vitality, Social Functioning
and Role Emotional.

To evaluate the extent to which neuropsychologicatomes predict domains of
HRQoL multiple regression analyses were calculatedra/two or more neuropsychological
outcomes significantly positively correlated witR-86 subscales scores and the MCS and
PCS. SF-36 domains were entered as dependentleari&or Role Physical in PAPS
pregnancy patients, the CSRMT-F and WAIS Digit Sghtboding were all highly correlated
when put into a regression model and became nanifisent. This was also true for Role
Emotional and WASI Performance 1Q and BIRT Figuex&l Delayed and for the MCS and
WASI performance 1Q, DKEFS Trail Making 1 and CSR¥Tn PAPS thrombosis patients,.

However these findings strengthen those of theetattron analysis.

Discussion
The aims of this study were to establish the chiarestics and prevalence of
neuropsychological deficits and impairments in HRQopatients with PAPS. A further aim
was to identify relationships between cognitivediioning and HRQoL. As far as it is
known, this is the first study to investigate theadables in this clinical population.
In comparing neuropsychological outcomes in teofrsstimated pre-morbid 1Q, as

assessed by the NART, and obtained current I1Q easuned by the WASI, PAPS thrombosis
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patients appeared to demonstrate a significantided@on in their general intellectual
abilities Further comparisons on individual cognitive varebtiemonstrated significantly
poorer functioning in the PAPS thrombosis group parad with controls on measures of
visual memory (CSRMT-F) and executive functionilgASI Symbol Search; DKEFS Trail
Making 1 and 5). PAPS pregnancy patients also pedd more poorly on these measures
compared to controls though not significantly. Téésdings are consistent with previous
research in patients with PAPS (Aharon-Peretz.ef1805; Mikadashi & Kay, 1996) and SLE
patients with aPL antibodies (Denburg et al., 199épether these results suggest a pattern
of neuropsychological deficits associated with PA#R8 aPL antibodies relating to memory
and more convincingly, executive functioning.

The findings indicate that cognitive impairmentoced more frequently in PAPS
thrombosis patients (n=8) compared to PAPS pregnpatients (n=4). A noteworthy finding
was that PAPS groups showed a higher proportiompéirment on a primary measure of
executive functioning (DKEFS Trail Making 4) andbal/auditory memory (BIRT Story
Recall) compared to other outcomes.

Although an association between executive funatpand memory is recognised,
differential patterns and associations betweenaalmopulations is unclear (O’Brien et al.,
2009). The implications for impairment in executfuaction include difficulties in planning,
initiation, sequencing and monitoring of complexIgtieected behaviour (Stuss &
Alexander, 2000). As such, individuals may strugglee independent, constructively self-
serving and productive (Lezak, 2004). Impairmemtsidd deficits in this domain have been
found to predict decline in disability and are ass@d with poor quality of life (Klein et al.,
2003); poor HRQoL and the relationship between HR@doth the domains of executive

function and memory is further evidenced in thigdgt
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An assessment of HRQoL using subscales and sunsoargs of the SF-36 revealed
that PAPS patients were impaired on most domait#RfpoL. The extent of this impairment
is consistent with studies in SLE patients (e.gtiRpet al., 1998; Gladman, Urowitz, Ong,
Gough, & Mackinnon, 1996; Sweet et al., 2004; Wanhgl., 2001)with scores for PAPS
thrombosis patients ranging from 4- 49% lower tbantrols. Thissuggests that this clinical
population may be having difficulties adjustingthe challenges PAPS presents to their life
roles, social relationships and physical and psipghical health(Brennan, 2001; Charmaz,
1983; Livneh & Antonak, 1997). PAPS thrombosidqrats were impaired on both physical
and mental subscales and summary scores. Whergréhig has a higher prevalence of
cognitive impairment, the findings are consisteithwhose in studies with SLE and MS
patients (Utset et al, 2006; Amato, 2001). PAP$maecy patients were impaired mainly on
mental health subscales. This may relate to méaetth problems which have been found to
be associated with pregnancy losses (Beutel, Ddtlk&MWeiner, 1995). There were
significant differences between PAPS patients amdrols on all physical subscales and only
one mental health subscale, Vitality. This was ssimg given findings from research in
similar clinical populations, which has found sifggant differences on all subscales and
summary scores (Tam et al., 2008). However, tbeesoon Role Emotional, Mental Health
and the MCS of healthy controls were almost belawotf; this is important to consider
when interpreting the findings.

This study offers an initial exploration of theéatonship between neuropsychological
functioning and HRQoL. It was hypothesised thaséeariables would be positively
correlated. Although moderate in strength, someetations were in the expected direction
and are consistent with findings from previous aeske. There were fewer outcomes
significantly correlated with HRQoL in PAPS pregogpatients compared with the PAPS

thrombosis patients. Executive functioning was assed with mental health in both groups,
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which is consistent with findings in patients WBhE (Tam et al., 2008) as well as physical
health, a finding supporting that of Cutajar e(2000).Memory (CSRMT-W) was
associated with physical and mental health in PARSnancy patients, including the
physical and emotional impact that PAPS has om #ility to fulfil roles in life such as
work and other activities. Role limitation due temtal health was also associated with
memory (CSRMT-F) in PAPS thrombosis patients, sujppgpfindings of Panopalis et al.
(2007).

Although not strong, there were a number of sigaift negative correlations. Other
potential confounding variables that may be assediaith HRQoL were not addressed, such
as disease activity, disease duration, illnesse@laehaviours, coping style, social support
(McElhone, Abbott, & Teh, 2006) and illness perdapd (Weinman, Petrie, Moss-Morris, &
Horne, 1996). Subjective cognitive dysfunction naégo be a variable associated with
HRQoL (Vinck, Put, Arickx, & Medaer, 1997), partiady where patients overestimate their
cognitive difficulties (Harrison & Ravdin, 2006) Ithough investigating these variables was
beyond the scope of this study, they do warrankoeapon.

Regarding the clinical significance of the findingss noted that the size of the
effects in comparing PAPS patients with controfgged from medium (.40) to large (1.9).
These are comparable to effect sizes observeddnestof cognitive impairment in patients
with SLE who test positive for aPL antibodies congplwith controls (Denburg et al., 1997).
Furthermore, the prevalence of impairment in PAR&pis is comparable to that identified
in a number of studies in SLE with and without CiN%lvement (Denburg & Denburg,
2003; Monastero et al., 2001). This patient graugaknowledged to have clinically
significant deficits; these results highlight tHmical importance of cognitive deficits found
in PAPS, particularly those with PAPS thrombodisaddition, HRQoL in PAPS is poor and

this too is comparable to other clinical populaticaso highlighting the importance of a

64



broad range of psychological, social, physical smahatic factors associated with chronic
illness that are impaired in PAPS, some of whi@hamsociated with deficits in executive
function and memory.

Studies exploring psychological factors in pasenith PAPS are few. As this clinical
population is expected to grow (Kasthuri & Roube0%), it is important to consider future
research that can inform the development of treatmgproaches. The limitations and
challenges of this study highlight areas for metiogical improvements in future studies as
well as further variables to explore.

While this study incorporated comprehensive indofxclusion criteria, laboratory
testing for aPL antibodies at the time of neuropsimgical assessment may have
strengthened the findings as would Magnetic Resemémaging (MRI) data to confirm the
presence of other clinical features of CNS involeetrin the clinical sample. Although the
sample size may be regarded as limitation of théystthese initial findings are of interest
and suggest a larger scale study is warranteslalsb important to acknowledge potential
confounding variables, as referred to above, whmely have explained the variance in
HRQoL. It would be of interest to explore theseiatalles further although not necessarily in
association with cognitive functioning.

This study highlights the challenges of conductiegropsychological research where
it can be burdensome for patients to complete Rarge batteries at one time while also
including other variables. A further issue in coatilug neuropsychological research
involving large batteries concerns the resourcesadla in terms of time and availability of
professionals to administer assessments. Thistigagisn included four assessors which has
implications for reliability and as such is anothenitation of this study. When considering
this in future research, it would be prudent toradd the importance of consistency in

assessments and assessors such that studies aEaable and evidence is strengthened.
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Conclusion

In summary, significant associations between PARP&MbosIis patients and cognitive
dysfunction were found; in particular general ilgedual abilities have declined and there are
deficits in executive functioning and visual memdPAPS patients, particularly those with
PAPS thrombosis, experience poor HRQoL; both playsind mental aspects of HRQoL
were found to be associated with executive functioth memory. These findings indicate the
importance of monitoring cognitive functioning img population in those with and without
overt CNS involvement. It also emphasises the neethé provision of interventions such as
cognitive rehabilitation and psychological therapigoth of which may facilitate improved

adjustment and quality of life in patients with PAP
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Introduction

This critical review is structured to address fepecific questions providing a reflective
account of how involvement in this project has dbnted to the researcher’s skills and
abilities and highlighted areas where further leagns necessary. The review also discusses
further clinical applications and research for ctigaifunctioning and health related quality

of life (HRQoL) in patients with primary Antiphosplpid syndrome (PAPS).

What research skills have you learned and whatareseabilities have you developed from
undertaking this project and what do you think yeedhto learn further?

The salient learning experiences for me, includetssacquired in the processes of
problem solving and formulation, reviewing existiwgrk and conceptual thinking and
working collaboratively with motivated and dedidghteealth professionals.

There has been little research in primary APS lbertet is some evidence suggesting
cognitive impairment in PAPS based on similar clhipopulations. The process of gaining
knowledge about PAPS and then reviewing this evademas complex as much of what had
been written was by physicians for medical jourraeld books. Working through this to
create a logical and coherent argument for theystnd the methodology challenged and
developed my critical and conceptual thinking skifir more than any other assignment |
have done during training. | believe the medicahidie and complexities of APS contributed
to this but it was a very fulfilling part of the wofor me given my interest in health
conditions.

Although communicating the reasons for the reselashbeen a skill | have used
throughout the project, there are some key evéatstere important for me in relation to
this. At the beginning | had tpply for further funding for research resourcegkplaining

the research and requesting support. These slalis further employed at the ethics review

78



where | discussed the details of the methodologserapecifically and clarified concerns of
the committee. The process gave me confidencehitbaesearch was valid and in discussing
it | realised that | had the knowledge and abil@guired to take the project further.

Although challenging, the most enjoyable part ofgihgject has been working
collaboratively with other health professionalsaievork has been integral the success of the
project. Initially, my role was to create a teamymenunicate the value of the research and
involve professionals who could fulfil the role mfoviding expertise in PAPS and assist in
recruitment of participants. This was achieved withispecific medical context where there
was no direct input from psychology. Working alodgsthose medical professionals
provided me with an opportunity to demonstratertite psychology can have in a physical
health service.

Once the project started, the most important aspastcommunicating with team
members regularly, taking the time to maintain goadtionships with each of them and
keeping them motivated to meet recruitment targéiss is vital in research, especially when
individuals are busy with the many other aspectheif day to day work roles in busy
services where recruitment is not always at theffont of their minds. As well as regularly
visiting the team, | attended team research meetmpgeesent the project to all health
professionals related to the service with the adimm@easing awareness of the project and the
need for participants.

Juggling this project with the demands of placenagrat other assignments meant that
my organisational skills were put to the test aaohy as organised as possible was the only
way to ensure the project would run smoothly. | saprised at the length of time it took to
organise appointments with participants. Althoughk tould be time consuming when
participants had many questions or experienceswvigyed to share it was also hugely

interesting and rewarding and | regarded it asrg meportant part of the process.
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Coordinating meeting with participants with the ibadaility of research assistants and having
access to one set of testing equipment was chaligag times. | was, however, well
supported by the research assistants who weretw@ithis project.

Managing the data and conducting the analysikeyaesearch skill. Understanding
the appropriate statistical analyses for this stualybeen satisfying and has given me the
confidence to attempt quantitative research wlistical analyses in future.

Disseminating the findings of the study has beealaable exercise in developing the
ability to communicate scientific findings and taihg the communication of the findings to a
variety of audiences including the participants,tthistees of the Hughes Syndrome
Foundation and the ethics committee. In writinghip project | have gained skills in
communicating the study in a style specific to wikaxpected in the presentation of
scientific research. It has highlighted to me tigmisicance and challenges of conducting
research ethically and being responsible and at¢ablenfor your work as a researcher.

In terms of further learning I think the main ardéiasn different methodologies and
larger projects. This project was on a small saald so the skills learned are within that
context. Larger scale projects across a numbetes with many more participants and many
more health professionals working as part of a ta@uld be more demanding on many
levels. However, the skills learned on this propet transferable and would inform my
working on a larger project. In terms of other noetblogies, this study was a cross-sectional
study and as such | now have the skills to app/riethodology again. | hope that in the

future | have the opportunity to learn other quatize as well as qualitative methodologies.

If you were able to do this project again what vebybu do differently and why?
There are practical aspects of this study which haase helped the project run more
efficiently which | would have done differently. dy having the use of only one set of tests

meant that only one participant could be assedsaalyeone time. This restricted the
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recruitment process which was not ideal given itinegcale of the project. Another aspect
related to this is the time | had available to besibd@ when medical staff were recruiting for
the study. While | was not able to identify potahparticipants as | did not have access to
their medical records, there are times when | keliewould have been helpful for me to be
present more often during clinic hours when reanaitt took place. Having a member of the
research team with a dedicated role of discus$iegtoject and answering queries of
potential participants might have taken some pressfiithe medical team members who had
their professional roles to carry out as well dpihg with the recruitment. An important
learning point relating to the difficulties withamiitment is that when the project was being
planned, the certainty about the pool of possiblagyants was considered to be ample for
the sample size needed. Once the inclusion/exclusitaria were applied, however, this pool
decreased. In future, | will give this more consad®n so that | can plan accordingly.

An aspect of the project that | struggled with tetato my concerns around ethical
practice. The participants in this study were rtdred feedback on their assessments. This
was made clear to them before they consented tgptkend this is line with ethical practice
(British Psychological Society (BPS, 2004a; BPS)4), nonetheless, some participants
expressed their regret about this. Unfortunatetiid Inot have the resources to provide any
reports but when ‘debriefing’ (BPS, 2004a) withtppants about the experience of being
assessed, | offered brief feedback about theiopadnce. | also communicated to them that |
was available to discuss it at any time should thisy to contact me with questions or
concerns.

Another important change | would have made concklREbrain scans and
laboratory testing. Had there been the time anouregs | believe it would have been helpful
to include MRI brain scan data to confirm centralvpes system involvement in participants

and to take blood tests for all participants attitme of the assessments. This would have
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allowed a comparison to be made between the ldaitgphospholipid antibodies in
participants’ blood and performance on the neurodpsipgical assessments. In doing so, this
may have provided further information about thatiehship between the antibodies and

cognitive impairment in this clinical population.

As a consequence of doing this study, would yaangthing differently in regard to making
clinical recommendations or changing clinical praet and why?

APS is a relatively recently discovered diseaseamslch there is scarce research relating to
psychological correlates of the condition. Howeagia chronic illness there is much that can
be learned from studies relating to other autoimmamtechronic diseases such as Systemic
lupus erythematosus (SLE), Multiple Sclerosis aaddc@r where there is evidence suggesting
the value of psychological interventions (Brenri200)1; Mitchell, Kemp, Benito-Leon &
Reuber, 2010, Navarrete-Navarrete et al., 201®yidw of this, | believe that there are some
important clinical recommendations to make and gkaro clinical practice that could be
made to serve those with PAPS.

Given the challenges associated with coping wiith disease, patients and their
families may benefit from interventions that fateite adaptive coping/functioning and
address psychological distress associated witmbawi caring for someone with the disease.
This may include i) supporting patients to be infed and knowledgeable about their
condition ii) providing psychoeducation to prombaealthy behaviours (e.g. medication and
stress management) iii) encouraging patients tod@n and develop goals relating to their
talents and abilities and iv) promoting attendaaiceatient forums and setting up support
groups (Iverson, 1995).

In terms of neuropsychology, deficits in cognitslells could be tracked over

the course of the illness and considered in relabgrharmacological interventions.
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Psychological interventions addressing strengthsaeaknesses could be designed to
promote optimal social, occupational and educatiadpstment. Patients and their families
may feel reassured to know that their experienc@®of memory and/or flexibility in
thinking may be associated with PAPS as opposedyt@ther conditions or mental health
problem.

In practice, | would recommend i) building relatsowithin the service, ii) informing
and educating physicians about the role psychotagyprovide by presenting the evidence
base for psychological interventions with othenicial populations and iii) clarifying the

referral pathway by which those with PAPS can aspaychology.

If you were to undertake further research in thiseawhat would that research project seek
to answer and how would you go about doing it?

There is much scope for further investigation ajrdive functioning and HRQoL in
this clinical population. | would be interestedciaxrying out a larger scale study with more
cognitive assessments and more participants lomefconsiders the evidence from other
studies with similar clinical populations there arany variables that may be associated with
these two aspects of PAPS.

As HRQoL can be considered to be a measure oftaagus to chronic illness, |
would seek to explore the length of time sincedisease had been diagnosed and compare
this with iliness perceptions, coping strategied HRQoL. In this | would seek to answer
whether there is an association between the panaddividual has lived with a diagnosis of
disease, the extent to which they have adjustedim@ the disease, the coping strategies
they employ in their illness experience and how therceive their iliness affects their lives.
This could also include measures of executive fangtg to determine whether any deficits

are associated with those variables.
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Where some patients with PAPS may be referreddgchlogical input, it would be
interesting to compare HRQoL in those who have aw mot had psychological
intervention. If there were enough participants wld received a particular model of therapy
it would be useful to measure the effectivenedbaif particular model versus another with
this clinical population.

| would also undertake research with this popahatising qualitative methodologies.
Where many patients with PAPS struggled to have tlheess validated and the disease
diagnosed, it would be useful to explore the exgrexes of individuals and the impact this
struggle has had on their lives. These experiewoesdd most likely relate to aspects
considered within the concept of quality of lifetlbvould provide a different, perhaps more
detailed understanding. Where such studies havbea®st done, this is a clinical population
who may want their experiences to be recogniseldisnviay. In my meeting with participants
for this study, this is the impression | gained abedlieve there would be real value in
exploring this qualitatively. Furthermore it coyddtentially provide a basis from which to
inform further studies employing quantitative metb@.g. using more specific and
meaningful psychological measures.

Many of the procedures | went through for this pobjwould be required for each of
the research ideas described above. The pradgsahbuld be similar but | believe one of the
key aspects would be to ensure there is a resezanhmotivated to pursue the study. My
experience of those members from the service frémawthis project was based is that it is a
service and research unit that is dedicated tareken the field and that they would fully

support further investigations.
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Appendix A

Electronic Search for Literature Review

The literature was reviewed in 2010 and 2011 uslegtronic databases, including
PsycINFO, PUBMED, MEDLINE, CINAHL, SciencedirectBSOhost and
EMBASE to search for research articles published/éen 1980 and 2011. The
following search terms were applied for literatpegtaining to antiphospholipid
syndrome, cognitive functioning and quality of lilmtiphospholipid syndrome /
antiphospholipid antibodies/ lupus/ SLE/ hughesdsgme AND cognitive
dysfunction/ memory/ quality of life. Search terapplied for literature specific to
chronic iliness and health related quality of liieluded: chronic illness AND
coping/adjustment/adaptation/health related qualityfe. Search terms relating
neurological conditions and health related qualftiife included: neurological
conditions/stroke/multiple sclerosis/tumours/ ANDatity of life.

These search terms were applied to all publistiechture including peer-
reviewed papers and chapters in books, publish&mghish.

Abstracts of references were read and articles souggre the abstract
indicated that the paper described an empiricastigation or theoretical discussion
relevant to the area of antiphospholipid syndrooognitive functioning and quality
of life. A manual search of reference lists wa® @ignducted to identify further

relevant literature.
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Appendix B

Approval Letter from Ethics Committee

This has been removed from the electronic copy
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Appendix C

Approval Letter from NHS R&D Department

This has been removed from the electrancopy
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Appendix D
Funding Application to Hughes Syndrome Foundation

This has been removed from the electronic copy
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Appendix E
Email Confirming Funding from the Hughes Syndroneaifiddation

This has been removed from the electronic copy
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Appendix F

Patient Information Sheet (TRUST LOGO HERE)

PATIENT INFORMATION SHEET

Studly title:

Difficulties with memory and thinking processes, and quality of life in
Antiphospholipid Syndrome (APS)

You are being invited to take part in a research study for people with APS.
Before taking part it is important that you understand why the research is
being done and what taking part involves. Please read the following
information carefully. Feel free to discuss it with relatives, friends or your GP if
you wish. You can also contact the researcher directly if there is anything that
you would like to discuss further. Please see page 3 for contact details.

What is the purpose of the study?

It has been found that many patients with APS complain of difficulties with
remembering and learning new information in addition to slowness in their
thinking. Research has also shown that patients with similar chronic illnesses
experience difficulty in coping with their condition, finding it physically and
emotionally challenging. We know these problems occur but information is
lacking about the precise difficulties experienced.

By studying groups of sufferers of this disease we hope to find out several
things. Firstly, we hope to determine what proportions of people with this
condition are affected with memory and cognitive (‘thinking’) problems.
Secondly we hope to learn whether there are any recurrent patterns of
memory and cognitive difficulty, which are characteristic of APS. Thirdly we
want to know the how those with APS might be affected physically and
emotionally by their condition.

Why have | been chosen?
We need to recruit 45 participants in total. If you have been asked to take part
it will be because you have been diagnosed with APS.

Do | have to take part?

No, it is up to you whether you take part of not. If you do, you will be given this
information sheet to keep and be asked to sign a consent form. You are still
free to withdraw from the study at any time after having agreed to take part,
without giving any reason. This will not affect your care or your entitlement to
any support offered within your service.

92



What will happen to me if | decide to take part? Wh  at will | be asked to
do?

Providing you are suitable for the study and agree to take part, your doctor will
allocate you to a group with others with the same characteristics of APS as
you (i.e. pregnancy complications group, or the thrombosis characteristics
group). A researcher will contact you and ask you to return to the clinic at a
convenient time to you. The researcher will not be told which group you are in
i.e. the researcher will not be told whether you suffer from APS with
thrombotic characteristics or pregnancy complications. It is important that you
do not tell the researcher which group you are in as this could influence the
results of the study.

When you attend the appointment at the clinic, it will be to spend some time
(approximately 2.5 hours) with a researcher who will do a range of simple
tests designed to look for memory problems and difficulties with thinking. The
tests involve paper and pencil and simply looking at words and pictures and
recalling information.

You will also be asked to complete a questionnaire booklet containing
questions about your physical and emotional well-being, your thoughts and
feelings about APS and about the way you generally cope with stressful
situations. This booklet will take a maximum of 20 minutes to complete.

All participants will be similarly assessed. Your assessment will be one-to-one
over one visit lasting approximately 2.5 hours in total for all the tests to be
completed.

If you take part in this study, you will not have to change your medication and
your usual treatment will not be affected in any way.

If you experience distress during the time you are with the researcher,
professional help is available at XXXXX. The researcher will ensure you
receive this help.

A letter will be sent to your GP by a member of the healthcare team to inform
them that you are participating in this research.

What are the possible disadvantages and risks oft  aking part?

The main disadvantage to taking part is the time involved in travelling to and
attending appointment to completing the assessments. A risk of taking part is
the possibility that in completing the assessments you experience some
difficult emotions around the impact APS might be having on your well-being.

What are the possible benefits of taking part?

There will be no immediate benefit from taking part. The information we get
from the study will contribute to our knowledge around memory and cognitive
processes for APS patients and the impact APS has on your physical and
emotional well-being. This information may help us to offer better support to
APS patients.
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What if new information becomes available?

Sometimes during the course of study, new information becomes available
which impacts the condition that is being studied. If this happens the
researchers will tell you about it and discuss with you whether you want to or
should continue in the study. If you decide to withdraw, this will not influence
the care you receive within the APS service. If you decide to continue you will
asked to sign an updated consent form.

What happens when the study stops?
Once the study stops, there will be nothing further for you to do. Your care at
XXXXX will not be impacted upon at any time during or after the study.

Will my taking part in this study be kept confident ial?

Yes. All the questionnaires and information given by you will be confidential
and coded to make it anonymous. This means that your name will not appear
on any of your questionnaires. Questionnaires will be numbered and numbers
will be linked to your name on a password-protected file. All information
collected about you during the study that leaves the clinic will be kept strictly
confidential in accordance with the Data Protection Act 1998. Data from this
study will be retained for 10 years and subsequently disposed of securely.

What happens to the results of the study?

The study will be written up for publication in scientific journals and/or may be
presented at scientific conferences. You will not be identified in any
publication of presentation. If you would like to know the results of the study,
we can provide you with a summary sheet.

Who is organising the research?

The study is being conducted by Lucy Tinning, a Trainee Clinical Psychologist
from Salomons: Canterbury Christ Church University clinical psychology
training programme. The research is supervised by XXXXX from Salomons
and XXX from XXXX NHS Trust.

Who else can | speak to about this research to get independent advice?
You can speak with a member of the Hughes Syndrome Foundation
organisation. Their contact details are:

Telephone:
Email:
Contact:
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Contact for further information
If you would like to discuss your potential involvement further please contact:

Name:Lucy Tinning
Job title: Trainee Clinical Psychologist
Telephone number:
Email address:
Address:
Department of Applied Psychology
Canterbury Christ Church University
Salomons Campus
Broomhill Road
Tunbridge Wells
Kent
TN3 0TG

If I decide to take part and want to make a complai  nt at any time, who
can | contact?

You can talk to the hospital's Patient Advice and Liaison Service (PALS),
which provides support to patients, their families and visitors. Please ask a
member of staff to direct you to their office or you can call xxx for the PALS
team at XXXXX.

If you are not satisfied with the response that you receive, you can make a
formal complaint in the following ways:

* Telephone the complaints department on

e Email your complaint to

* Write to the Chief Executive, at the address below

* Write to the complaints department at the address below

Address:
XXXXXX

In the event that something does go wrong and yoe harmed during the research and
this is due to someone‘s negligence then you mayehgrounds for a legal action for
compensation against Canterbury Christ Church Unrggy and or XXXXX NHS Trusbut
you may have to pay your legal costs. The normatiblaal Health Service complaints
mechanisms will still be available to you (if appdate).

If I decide to take part and | experience distress  and wish to seek
support, who can | contact?
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You can seek support from The Hughes Syndrome Foundation (contact
details provided on page 3) or you can seek help from your GP.

If you experience distress during the time you are with the researcher,
professional help is available at XXXX. The researcher will ensure you receive
this help.

Who has reviewed this study?

All research in the NHS is looked at by independent group of people, called a
Research Ethics Committee, to protect your interests. This study has been
reviewed and given favourable opinion by XXXX Research Ethics Committee.

Thank you for taking the time to read this informat ion sheet

96



Appendix G

Participant Information Sheet

for Healthy Control Participants
(TRUST LOGO HERE)

PARTICIPANT INFORMATION SHEET

Study title:

Difficulties with memory and thinking processes, and quality of life in
Antiphospholipid Syndrome (APS)

You are being invited to take part in a research study for people with APS.
Before taking part it is important that you understand why the research is
being done and what taking part involves. Please read the following
information carefully. Feel free to discuss it with relatives, friends or your GP if
you wish. You can also contact the researcher directly if there is anything that
you would like to discuss further. Please see page 3 for contact details.

What is the purpose of the study?

It has been found that many patients with APS complain of difficulties with
remembering and learning new information in addition to slowness in their
thinking. Research has also shown that patients with similar chronic illnesses
experience difficulty in coping with their condition, finding it physically and
emotionally challenging. We know these problems occur but information is
lacking about the precise difficulties experienced.

By studying and comparing groups of sufferers of this disease and those
without the disease we hope to find out several things. Firstly, we hope to
determine what proportions of people with this condition are affected with
memory and cognitive (‘thinking’) problems. Secondly we hope to learn
whether there are any recurrent patterns of memory and cognitive difficulty,
which are characteristic of APS. Thirdly we want to know the how those with
APS might be affected physically and emotionally by their condition.

Why have | been chosen?

We need to recruit 45 participants in total. Twenty participants include those
who do not have APS. If you have been asked to read this information sheet,
it will be because you do not have APS.

Do | have to take part?

No, it is up to you whether you take part of not. If you do, you will be given this
information sheet to keep and be asked to sign a consent form. You are still
free to withdraw from the study at any time after having agreed to take part,
without giving any reason.

What will happen to me if | decide to take part? What will | be asked to do?
Providing you are suitable for the study and agree to take part, the researcher
will contact you and ask you to return to the clinic at XXXX at a convenient
time to you. When you attend the appointment at the clinic, it will be to spend
some time (approximately 2.5 hours) with a researcher who will do a range of
simple tests designed to look for memory problems and difficulties with
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thinking. The tests involve paper and pencil and simply looking at words and
pictures and recalling information.

You will also be asked to complete a questionnaire booklet containing
guestions about your physical and emotional well-being. This booklet will take
a maximum of 20 minutes to complete.

All members of the groups will be similarly assessed. Your assessment will be
one-to-one over one visit lasting approximately 2.5 hours in total for all the
tests to be completed.

If you experience distress during the time you are with the researcher,
professional help is available at XXXXX Hospital. The researcher will ensure
you receive this help.

What are the possible disadvantages and risks oft  aking part?
The main disadvantage to taking part is the time involved in travelling to and
attending appointment to completing the assessments.

What are the possible benefits of taking part?

There will be no immediate benefit from taking part. The information we get
from the study will contribute to our knowledge around memory and cognitive
processes for APS patients and the impact APS has on their physical and
emotional well-being. This information may help us to offer better support to
APS patients.

What if new information becomes available?

Sometimes during the course of study, new information becomes available
which impacts the condition that is being studied. If this happens the
researchers will tell you about it and discuss with you whether you want to
continue in the study. If you decide to continue you will asked to sign an
updated consent form.

What happens when the study stops?
Once the study stops, there will be nothing further for you to do.

Will my taking part in this study be kept confidential?

Yes. All the questionnaires and information given by you will be confidential
and coded to make it anonymous. This means that your name will not appear
on any of your questionnaires. Questionnaires will be numbered and numbers
will be linked to your name on a password-protected file. All information
collected about you during the study that leaves the clinic will be kept strictly
confidential in accordance with the Data Protection Act 1998. Data from this
study will be retained for 10 years and subsequently disposed of securely.

What happens to the results of the study?

The study will be written up for publication in scientific journals and/or may be
presented at scientific conferences. You will not be identified in any
publication of presentation. If you would like to know the results of the study,
we can provide you with a summary sheet.
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Who is organising the research?

The study is being conducted by Lucy Tinning, a Trainee Clinical Psychologist
from Salomons: Canterbury Christ Church University clinical psychology
training programme. The research is supervised by XXXX from Salomons and
XXXXX from XXXXX.

Who else can | speak to about this research to get independent advice?
You can speak with a member of the Hughes Syndrome Foundation
organisation. Their contact details are:

Telephone:
Email:
Contact:

Contact for further information
If you would like to discuss your potential involvement further please contact:

Name:Lucy Tinning
Job title: Trainee Clinical Psychologist
Telephone number
Email address:
Address:
Department of Applied Psychology
Canterbury Christ Church University
Salomons Campus
Broomhill Road
Tunbridge Wells
Kent
TN3 0TG

If I decide to take part and want to make a complai  nt at any time, who
can | contact?

You can talk to the hospital's Patient Advice and Liaison Service (PALS),
which provides support to patients, their families and visitors. Please ask a
member of staff to direct you to their office or you can call XXX for the PALS
team at XXXXX.

If you are not satisfied with the response that you receive, you can make a
formal complaint in the following ways:

e Telephone the complaints department on

e Email your complaint to

» Write to the Chief Executive, at the address below

* Write to the complaints department at the address below
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Address:

In the event that something does go wrong and yoe harmed during the research and
this is due to someone's negligence then you mayehgrounds for a legal action for
compensation against Canterbury Christ Church Unregy and or XXXX NHS Trusbut
you may have to pay your legal costs. The normatiblaal Health Service complaints
mechanisms will still be available to you (if appgdate).

If I decide to take part and | experience distress  and wish to seek
support, who can | contact?

You can seek support from The Hughes Syndrome Foundation (contact
details provided on page 3) or you can seek help from your GP.

If you experience distress during the time you are with the researcher,
professional help is available at XXXX. The researcher will ensure you receive
this help.

Who has reviewed this study?

All research in the NHS is looked at by independent group of people, called a
Research Ethics Committee, to protect your interests. This study has been
reviewed and given favourable opinion by XXXX Research Ethics Committee.

Thank you for taking the time to read this informat ion sheet
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Appendix H

Consent form for Patients and Healthy Control Egudints

(TRUST LOGO)

PATIENT CONSENT FORM

CONSENT FORM FOR RESEARCH STUDY

Title of Project: Difficulties with memory and thinking processes, and quality of

life in Antiphospholipid Syndrome (APS)

Name of Researcher: Lucy Tinning

| confirm that | have read and understand the infor mation
sheet for the above study.

I understand that my participation is voluntary and that | am

free to withdraw at any time, without giving any re ason,
without my medical care or legal rights being affec ted.

I have been given full information regarding the ai ms of the

research and have been given information with the

researcher’'s name on and a contact number and addre ssif |

require further information.

I understand that all personal information provided by
myself to the researchers and clinician will remain
confidential and no information that identifies me will be

made publically available

| agree to take part in the above research study.

Please tick
to confirm

Name of Participant Date Signature

Researcher Date Signature
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Appendix |

Template Letter to Patients’ GP re. Participatm¢ghie Research

(NHS TRUST LOGO)
Hospital address

(Date)

RE Name/DOB

Dear Dr

This letter is to notify you that (patient) has decided to participate in the
research study below:

Difficulties with memory and thinking processes, an d quality of life in
Antiphospholipid Syndrome (APS)

This research is based at Xxxxxx, London.

If you have any concerns about this, please do not hesitate to contact me.

Yours sincerely

Dr (Name of Consultant or Research Nurse)
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Appendix J

Cover Letter to Participants re. Summary of RedeBnedings

Canterbury
Christ Church
University

Salomons

Centre for Applied Social & Psychological Development

Clinical Psychology Programme
Broomhill Road

Tunbridge Wells

Kent

TN3 0TG

[Participant name]
[Participant address]

13™ July 2011

Dear Ms [Participant surname]

Re. Your participation in my research project entitled:

“Difficulties with memory and thinking processes, and quality of life in
Antiphospholipid Syndrome”

I would like to thank you again for participating in this research project - your
participation was enormously valuable and Karen, Hannah, Sabrina and I enjoyed
meeting with you.

You indicated that you would like to be sent a summary of the research
findings. I am writing to let you know that I have recently completed the research
and I have therefore enclosed the summary with this letter.

Thank you again and I wish you all best for the future.
Yours sincerely

Lucy Tinning
Trainee Clinical Psychologist
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Appendix K
Summary of Research Findings for Participants

Research Summary:
Difficulties with memory and thinking processes, apglity of life in
Antiphospholipid Syndrome

Researcher: Lucy Tinning, Trainee Clinical Psychah
Canterbury Christ Church University
Supervisors: Dr. Paul Camic, Professor Michael Hope

Aims of the study:

| was interested in investigating 1) whether theas a relationship between APS and
memory and thinking problems and if so 2) what propo of APS suffers had this
experience and 3) whether there was a patterresetdifficulties. | was also
interested know the how those with APS might baff8cted physically and
emotionally by their condition and 5) whether thimkand memory problems were
associated with this.

Participants:

All together, 45 people took part in the reseaBthhad APS. Fifteen were allocated

to an ‘APS - pregnancy complications’ group ante&h were allocated to an ‘APS-
thrombosis characteristics’ group. There weredift@articipants who did not have
APS or any other underlying health problems. Eveeyavas asked the same questions
and completed the same questionnaires as you.

Analysis of responses:

You ticked boxes with numbers next to them to iatkcyour responses to questions
about physical and emotional well being. The qoestin this questionnaire provided
scores across 8 domains of physical and emotioethbsing. You also did a range of
tests designed to look for memory problems andcdifies with thinking. | added up
scores on every test completed to gain a totaksooreach test for every person.
Scores from those with APS were compared with tipasgcipants who did not have
APS (the ‘control’ group), to identify if there weeany differences between those with
and without APS.
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The statistical tests | used to explore the relatigmbetween memory and
thinking processes and physical and emotional wieliberere based on everyone’s
total scores considered together. For this readbaf the findings of the research
related to everyone’s responses as a whole, noyguss individually. This means
that personal experience of memory and thinkinggrys$ical and emotional well-
being may be different from the results descriliethey are, please be assured that
your responses to the questionnaires and testsimaoeled in the analysis but on
average; responses were consistent with the fisdietpw.

Findings:

Results showed that people with ‘APS - thrombokaracteristics’ were twice as
likely to experience memory and thinking problerospared to those with ‘APS -
pregnancy complications’. Furthermore, in comparit those who do not have
APS (‘control’ group participants), people with ‘8Pthrombosis characteristics’ did
not perform as well on the tests of memory and gsses that require flexible
thinking, such as initiating and stopping actiawitching between different tasks
and situations as well as skills related to movingscle groups e.g. hand/finger
muscles used for drawing. People with ‘APS -throsib characteristics’ also
demonstrated decreased levels in their generdlectigal abilities when compared to
their abilities before they had APS.

Both APS groups demonstrated poor physical andienatwell-being.
However, physical well-being was poorer. Particisaronsidered their physical
health to limit their physical functioning and penced their general health status to
be worse than those who did not have APS. APScgaattits experienced greater pain
and perceived their activities or work to be lirditey their physical health condition
when compared with people who do not have APSh Batups of people with APS
also felt more tired and less energetic comparegaople without APS — this is
influenced by emotional and physical problems.

General intellectual abilities, memory and thinkprgcesses were all
associated with emotional wellbeing for ‘APS - timtmosis characteristics’
participants and thinking processes and memory asseciated with physical well
being in ‘APS - pregnancy complications’ participan

I hope that you find this summary helpful, and lublike to highlight again
how valuable your contribution to this study haerbe

Lucy Tinning
Trainee Clinical Psychologist 105



Appendix L
Research Ethics Committee Declaration for End otit

This has been removed from the electronic copy
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Appendix M

Cover Letter to NHS Ethics Committee re. SummarResearch Findings

Canterbury
Christ Church
University

Salomons

Centre for Applied Social & Psychological Development

Clinical Psychology Programme
Broomhill Road
Tunbridge Wells
Kent
TN3 0TG
Mr David Ingram
Committee Chair
East London REC 2
2nd Floor, Burdett House
Mile End Hospital
Bancroft Road
London
El 4DG

13" July 2011

Study Title: Cognitive functioning and quality of life in patients with
Antiphospholipid Syndrome

REC Reference: 10/H0704/39

Dear Mr Ingram

Thank you for granting the above research ethical approval on 13" July 2010. I
am writing to inform you that the data collection for the above research study has
now concluded. Please find enclosed a summary of the research and its findings.
Please do not hesitate to contact me if you require any further information.

Yours sincerely

Lucy Tinning

Trainee Clinical Psychologist
Email: ljt29@canterbury.ac.uk
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Appendix N

Cover Letter to NHS R&D Department re. Summary es&arch Findings

Canterbury
Christ Church
University

Salomons

Centre for Applied Social & Psychological Development

Clinical Psychology Programme
Broomhill Road
Tunbridge Wells

Kent
TN3 0TG
[Contact in Department]
[NHS Trust] Research & Development Department
[R&D Department Address]
13™ July 2011
Study Title: Cognitive functioning and quality of life in patients with

Antiphospholipid Syndrome

REC Reference: 10/H0704/39

Dear [Contact]

Thank you for granting the above research approval on 9" September 2010. I am
writing to inform you that data collection for the study has now been concluded.
Please find attached a summary of the research and its findings.

Please do not hesitate to contact me if you require any further information.

Yours sincerely

Lucy Tinning
Trainee Clinical Psychologist
Email: ljt29@canterbury.ac.uk
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Appendix O
Summary of Research Findings for Ethics CommittekeR&D Departments

Research Summary:
Cognitive Functioning and Quality of Life in Patten
with Antiphospholipid Syndrome
REC Reference:10/H0704/39

Researcher: Lucy Tinning, Trainee Clinical Psychah
Canterbury Christ Church University
Supervisors: Dr. Paul Camic, Professor Michael Krope

Background and Aims:

Antiphospholipid syndrome (APS) is an autoimmursedse and chronic
illness characterised by thrombosis and recurreagrnancy morbidity in association
with laboratory blood tests confirming moderateatgh titer antiphospholipid (aPL)
antibodies and/or the presence of the lupus amgidaat. It may occur as an isolated
diagnosis, primary APS (PAPS), or it may be secondessociated with other
autoimmune disorders such as Systemic lupus ergtosus (SLE-related APS). A
clinical feature of APS is cognitive dysfunction whimay be a direct manifestation
of central nervous system (CNS) involvement.

Previous research has suggested that patientaRittantibodies, secondary
APS and PAPS experience cognitive deficits whiah\eay from mild
neurocognitive disorders to severe global dysfaamciin the context of dementia.
However, research in this area is limited and sitiave mainly included SLE
patients testing positive for aPL antibodies. Regedistinguishing secondary APS
and PAPS patients specifically is more limited amainly anecdotalFindings so far
have not identified any consistent pattern of cogaidysfunction although there are
similarities in the deficits found. Deficits havedn identified in patients with and
without CNS involvement in the disease.

As an autoimmune disease, APS is a chronic illaasispatients live with the
conditionwithout a prospect of cure. The range of clinfealtures of APS, including
cognitive dysfunction, are likely to impact upompasts of patients’ health related
quality of life (HRQoL), where they may be presehtéth changes in their life roles
and social and familial relationships while theycorrently manage psychological
distress, physical pain, ongoing medical treatna@k restrictions in the activities of

daily living.
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Research exploring cognitive dysfunction in PAP$erexperience of iliness
using HRQoL measures could not be found at the gihtkis study. Findings of
research exploring HRQoL in similar clinical popidas, such as SLE, indicate that
scores on HRQoL measures have been 30-40% lowetlbae reported by matched
peers with all domains of HRQoL affected.

This study aimed to explore the relationship betwamgnitive functioning
and HRQoL in patients with Primary Antiphospholi@gndrome (PAPS). Further
aims of this study were to establish the charasttesiand prevalence of cognitive
dysfunction and HRQoL in PAPS

Study Design:
A cross-sectional study was employed, utilisingiargitative design

Participants:

Thirty adult females with a diagnosis of Primary dhbspholipid Syndrome
were recruited from (Name of Service and HospitdlHS Trust Name). Fifteen
participants had experienced pregnancy complica(idosCNS involvement in the
disease) and fifteen participants had experiendbdoanbotic event (CNS

involvement in the disease). Fifteen healthy fesmatere also included as a control

group.

Procedure:

Participants completed a range of self-report goesaires and
neuropsychological assessments designed to mddBR@eL and cognitive
functioning across domains of general intelligereacutive functioning and
memory. Statistical analyses were then conducti) tise subscale and total scores

on each measure for each participant.

Results:

Patients in the PAPS thrombosis group were twidikealy to be designated as
cognitively impaired compared to patients in theP&Apregnancy group. The findings
also suggest that PAPS thrombosis patients hadierped a decrease in their
general intellectual functioning compared to prednisbtevels. This group also

demonstrated lower performance on measures of nyeamok executive functioning
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compared to healthy controls. PAPS pregnancy patedso performed more poorly
on these measures compared to healthy controlsugthaot significantly. Both
groups demonstrated poor HRQoL across physical amahsubscales. Both groups
were significantly more impaired in all physical danms and one mental domain of
HRQoL compared to controls. Neuropsychological ontes in general intellectual
abilities, memory and executive functioning wemgngicantly associated with mental
HRQoL subscales in PAPS thrombosis and executivetiftning and memory were
significantly associated with physical HRQoL subssan PAPS pregnancy.

Conclusions:

In terms of the clinical significance of the finds the research suggests that
the size of effects found are comparable to thsemwed in studies of cognitive
impairment in patients with SLE who test positioe &PL antibodies. Furthermore,
the prevalence of impairment in PAPS patients mgarable to that identified in a
number of studies in SLE. This patient group isn@eviedged to have clinically
significant deficits; these results highlight tHmical importance of cognitive deficits
found in PAPS, particularly those with PAPS thromiboln addition, HRQoL in
PAPS is poor and this too is comparable to othercal populations, also
highlighting the importance of a broad range ofgh®}ogical, social, physical and
somatic factors associated with chronic illness #na impaired in PAPS, some of
which are associated with deficits in executivection and memory.

It is important to acknowledge potential confourgivariables, such as
disease activity, disease duration, coping styleias support and iliness perceptions
which may have explained the variance in HRQoL. Wtensidering this in future
research, it would also be prudent to addresstipeiitance of consistency in
assessments such that studies are comparable aleth@vis strengthened.

The findings indicate the importance of monitoraggynitive functioning in
this population in those with and without overt Ci$olvement. It also emphasises
the need for the provision of interventions suclk@gnitive rehabilitation and
psychological therapies, both of which may fadiétanproved adjustment and quality
of life in patients with PAPS.

Lucy Tinning
Trainee Clinical Psychologist
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Appendix P

Cover Letter to the Hughes Syndrome Foundationumriary of Research Findings

Canterbury
Christ Church
University

Salomons

Centre for Applied Social & Psychological Development

Clinical Psychology Programme
Broomhill Road
Tunbridge Wells

Kent
TN3 0TG
Hughes Syndrome Foundation
[Address]
13" July 2011
Study Title: Cognitive functioning and quality of life in patients with

Antiphospholipid Syndrome

Dear Trustees

Thank you very much indeed for providing funding for the above research on 16
June 2010. I am writing to inform you that data collection for the study has now
been concluded. Please find attached a summary of the research and its findings.

Please do not hesitate to contact me if you require any further information.
Yours sincerely

Lucy Tinning
Trainee Clinical Psychologist
Email: ljt29@canterbury.ac.uk
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Appendix Q
Summary of Research Findings for the Hughes SynéiBoundation

Research Summary:
Cognitive Functioning and Quality of Life in Patients
with Antiphospholipid Syndrome

Researcher: Lucy Tinning, Trainee Clinical Psychah
Canterbury Christ Church University
Supervisors: Dr. Paul Camic, Professor Michael Hope

Background and Aims:

A clinical feature of Antiphospholipid syndrome (8pis cognitive
dysfunction which may be a direct manifestatioreritral nervous system (CNS)
involvement. Previous research has suggestegdtiants with aPL antibodies, APS
and secondary APS (e.g. Systemic lupus erythema(&LE)-related APS)
experience cognitive deficits which can vary fronidnmeurocognitive disorders to
severe global dysfunction in the context of dengertiowever, research in this area is
limited and studies have mainly included SLE pdsie¢asting positive for aPL
antibodies. Research distinguishing APS and secgkiaS specifically is more
limited and mainly anecdotdfindings so far have not identified any consistent
pattern of cognitive dysfunction although there sirailarities in the deficits found.
Deficits have been identified in patients with avithout known CNS involvement in
the disease.

As an autoimmune disease, APS is a chronic illaesgsthe range of clinical
features of APS, including cognitive dysfunctiore dkely to impact upon aspects of
patients’ health related quality of life (HRQoL)atients may be presented with
changes in their life roles and social and famigtionships while they concurrently
manage psychological distress, physical pain, onggoiedical treatment and
restrictions in the activities of daily living.

Research exploring cognitive dysfunction in APShar éxperience of illness
using HRQoL measures could not be found at the gihtlkis study. Findings of
research exploring HRQoL in similar clinical popidas, such as SLE, indicate that
scores on HRQoL measures have been 30-40% lowethbae reported by matched
peers with all domains of HRQoL affected.

This study aimed to explore relationship betweeayndore functioning and
HRQoL in patients with APS. Further aims of thisdst were to establish the
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characteristics and prevalence of cognitive dygfonand HRQoL in patients with
APS.

Study Design:

A cross-sectional study was employed, utilisingiargitative design

Participants:

Thirty adult females with a diagnosis of APS wezeruited from (Name of Service
and Hospital), (NHS Trust Name). Fifteen particiggamad experienced pregnancy
complications (with no known CNS involvement in thisease) and fifteen
participants had experienced a thrombotic event éaadikely to have CNS
involvement in the disease). Fifteen healthy fematere also included as a control

group. Patients with secondary APS were excludaa this study.

Procedure:

Participants completed a range of self-report gomsaires and neuropsychological
assessments designed to measure HRQoL and coduitistgoning across domains

of general intelligence, executive functioning anemory. Statistical analyses were
then conducted using the subscale and total sooreach measure for each

participant.

Results:

Patients in the PAPS thrombosis group were twidé&kaly to be designated as
cognitively impaired compared to patients in theP&4pregnancy group. The findings
also suggest that PAPS thrombosis patients hadierped a decrease in their
general intellectual functioning compared to prednisbtevels. This group also
demonstrated lower performance on measures of nyeamok executive functioning
compared to healthy controls. APS pregnancy patiaisb performed more poorly on
these measures compared to healthy controls altheoigsignificantly. Both groups
demonstrated poor HRQoL across physical and meabkacales. Both groups were
significantly more impaired in all physical domagrsd one mental domain of
HRQoL compared to controls. Neuropsychological ontes in general intellectual

abilities, memory and executive functioning wemgngicantly associated with mental
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HRQoL subscales in APS thrombosis and executivetiomng and memory were

significantly associated with physical HRQoL suldlssan APS pregnancy.

Conclusions:

In terms of the clinical significance of the finds the research suggests that the size
of effects found are comparable to those obsenmvetlidies of cognitive impairment

in patients with SLE who test positive for aPL botlies. Furthermore, the
prevalence of impairment in APS patients is comiplarto that identified in a number
of studies in SLE. This patient group is acknowksdito have clinically significant
deficits; these results highlight the clinical innfamce of cognitive deficits found in
APS, particularly those with APS thrombosis. Iniadd, HRQoL in APS is poor and
this too is comparable to other clinical populaticaso highlighting the importance

of a broad range of psychological, social, physaral somatic factors associated with
chronic iliness that are impaired in APS, some bicl are associated with deficits in
executive function and memory.

It is important to acknowledge potential confourgivariables, such as
disease activity, disease duration, coping stgeias support and iliness perceptions
which may have explained the variance in HRQoL.

The findings indicate the importance of monitoraggynitive functioning in
this population in those with and without overt Ci$olvement. It also emphasises
the need for the provision of interventions suclk@gnitive rehabilitation and
psychological therapies, both of which may fadiétanproved adjustment and quality

of life in patients with APS.

Lucy Tinning
Trainee Clinical Psychologist
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Appendix R

Cognitive Domair/

Neuropsychological outcomes

General Intelligence

WASI Vocabulary

WASI Similarities

WASI Block Design

WASI Matrix Reasoning
WASI Verbal IQ

WASI Performance 1Q
WASI Full-scale 1Q
Executive Functioning
WAIS Digit Symbol Coding
WAIS Digit Span

WAIS Symbol Search
DKEFS Letter Fluency
DKEFS Category Fluency
DKEFS Category Switching
Responses

DKEFS Category Switching
Accuracy

DKEFS Trail Making 1
DKEFS Trail Making 2
DKEFS Trail Making 3
DKEFS Trail Making 4
DKEFS Trail Making 5
DKEFS Composite Score
Memory

Camden Memory Test Faces
Camden Memory Test Words
BIRT Story Recall Immediate
BIRT Story Recall Delayed
BIRT Figure Recall Immediate
BIRT Figure Recall Delayed
Graded Naming

*pCSs PMCS

SF-36 Role Physical

SF-36 Bodily Pairt

Table 5A. Pearson or Spearman 1-tailed catrosl between SF-36 subscales and neuropsychol@gitzomes
SF-36 Physical Functioning

SF-36 General Health

SF-36 Vitality®

PAPS PAPS PAPS PAPS PAPS PAPS PAPS PAPS PAPS PAPS
Pregnancy Thrombosis Pregnancy Thrombosis Pregnancy Thrombosis Pregnancy Thrombosis Pregnancy Thrombosis

r -0.57 * -0.44 -0.53* -0.31 -0.46* -0.37 -0.44 .30 -0.48* 0.01

r -0.17 -0.11 -0.24 -0.34 -0.21 -0.05 -0.12 -0.11 110. 0.07

r -0.38 0.03 -0.30 0.30 -0.18 -0.29 -0.24 -0.15 -0.48 -0.17

r 0.15 -0.15 0.05 0.15 0.32 -0.16 0.18 -0.22 0.00 42.0.

r -0.49* -0.34 -0.49* -0.36 -0.43 -0.31 -0.42 -0.30 0.41 0.02

r -0.18 -0.01 -0.18 0.25 0.04 -0.24 -0.05 -0.19 -0.33 -0.28

r -0.49* -0.28 -0.49* -0.10 -0.32 -0.38 -0.36 -0.33 0.55* -0.11

r 0.37 0.11 0.50* 0.07 0.31 -0.05 0.22 -0.19 0.14 200.

r 0.35 -0.33 0.41 -0.13 0.38 -0.04 0.52* -0.34 0.29 .210

rs -0.26 -0.07 -0.07 -0.10 -0.29 -0.17 -0.51* -0.22 593 -0.37

r -0.01 -0.17 -0.17 -0.11 0.12 0.23 0.07 -0.10 -0.02 0.09

r -0.16 -0.26 -0.03 -0.35 -0.04 -0.13 -0.17 -0.17 070. -0.27

r -0.03 -0.14 -0.03 0.13 0.31 0.13 0.13 0.03 -0.13 .100

r -0.14 -0.13 -0.16 0.15 0.22 0.12 0.02 -0.02 -0.23 0.0%

rs -0.05 -0.11 -0.29 0.07 0.09 -0.19 -0.33 -0.12 -0.01 -0.05

rs 0.06 -0.43 0.14 -0.25 0.31 -0.28 0.28 0.58* 0.13 560.

rs 0.03 -0.31 0.09 -0.08 -0.09 -0.09 -0.15 -0.39 -0.04 -0.41

rs 0.27 -0.06 0.49* -0.03 0.03 -0.02 0.40 0.02 0.37 -0.16

rs -0.42 -0.12 -0.30 -0.17 -0.21 -0.31 -0.23 -0.44 020. -0.40

rs 0.17 -0.42 0.34 -0.18 -0.05 -0.11 0.31 -0.47* 0.25 -0.47*

rs 0.50* 0.34 0.59* 0.31 0.20 0.39 0.19 0.39 0.22 10.4

rs 0.32 0.11 0.28 -0.04 -0.11 0.07 0.05 0.03 0.09 0.14

r 0.03 0.00 -0.04 -0.19 0.15 -0.04 0.40 0.28 0.03 10.0

r 0.03 -0.25 -0.01 -0.22 0.23 -0.22 470* 0.08 0.06 .160

r 0.00 -0.39 -0.08 0.05 0.29 -0.49* 0.05 -0.38 0.28 .420

r 0.04 -0.13 -0.04 0.13 0.28 -0.49* 0.06 -0.37 0.39 410

rs -0.43 0.26 -0.46* -0.16 -0.94 1.45 -0.30 -0.40 B*5 0.40

*** < 000; ** < .01; * <.05
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Appendix R Table 5B. Pearson or Spearman correlationdsst SF-36 subscales and neuropsychological outcome

SF-36 Physical Component

SF-36 Social Functioning SF-36 Role Emotiondl SF-36 Mental Healti?

SF-36 Mental Component

Score Score
Cognitive Domai'n/ rr PAPS PAPS . PAPS PAPS . PAPS PAPS . PAPS PAPS . PAPS PAPS .
Neuropsychological outcomes s Pregnancy Thrombosis Pregnancy Thrombosis Pregnancy = Thrombosis Pregnancy Thrombosis Pregnancy Thrombosis
General Intelligence
WASI Vocabu|ary r -0.42 -0.39 0.10 -0.47* -0.01 -0.02 -.060** -0.17 .0D -0.17
WASI Similarities r -0.09 -0.26 0.22 -0.28 0.31 0.29 -0.29 0.05 0.30 010.
WASI Block Design r -0.42 -0.12 0.29 0.48* 0.00 0.00 -0.36 -0.02 -0.01 0.21
WASI Matrix Reasoning r 0.11 -0.22 0.33 517* -0.02 -0.06 0.16 -0.14 0.07 .180
WASI Verbal IQ r -0.35 -0.35 0.16 -0.38 0.10 0.07 -0.57* -0.08 0.16 -0.09
WASI Performance |Q r -0.23 -0.14 0.43 0.58* 0.01 0.00 -0.17 -0.07 0.06 .260
WASI Full-scale 1Q r -0.43 -0.35 0.36 0.03 0.07 0.09 -0.55* -0.08 0.14 .100
Executive Functioning
WAIS Digit Symbol Coding r 0.32 -0.35 0.35 0.39 0.17 0.12 0.36 -0.12 0.12 0.11
WAIS Digit Span r 0.11 -0.04 0.11 0.41 0.33 0.50* 0.41 -0.13 0.09 99.5
WAIS Symbol Search e -0.29 -0.15 0.31 0.24 -0.08 0.01 -0.34 -0.12 -0.12 0.15
DKEFS Letter Fluency r -0.04 0.09 0.02 -0.01 -0.28 0.05 0.02 -0.13 -0.11 .100
DKEFS Category Fluency r -0.05 -0.58* 0.34 0.09 -0.03 0.35 -0.14 -0.20 30.1 0.16
Responses oY Switching r 0.25 -0.07 0.23 0.37 0.48* 0.26 0.17 10.06 047 0.31
ggclfjlifc;lategory Switching r 032 0.05 0.24 0.39 0.47* 0.31 0.04 0.04 8.45 0.37
DKEFS Trail Making 1 s -0.12 -0.05 -0.31 0.29 -0.05 0.33 -0.09 -0.28 -0.17 0.51*
DKEFS Trail Making 2 s -0.06 -0.12 0.01 0.20 0.07 -0.02 0.30 -0.36 -0.05 170
DKEFS Trail Making 3 e -0.06 0.10 0.05 0.29 0.28 0.18 -0.08 -0.41 0.00 80.3
DKEFS Trail Making 4 s 0.17 -0.22 0.26 0.23 0.57* 0.15 0.30 -0.18 0.36 60.2
DKEFS Trail Making 5 e 0.00 -0.22 0.25 -0.09 -0.04 -0.06 -0.40 -0.16 0.21 -0.05
DKEFS Composite Score Is 0.22 0.06 0.28 0.17 0.37 -0.03 0.14 -0.44 0.33 0.18
Memory
Camden Memory Test Faces Is 0.28 0.55* 0.20 0.41 0.07 0.38 0.32 0.56* 0.03 0.47
Camden Memory Test Words rs 0.16 -0.23 0.60** -0.34 0.48* 0.11 0.00 0.11 0.45* -0.16
BIRT Story Recall Immediate r 0.06 -0.03 -0.06 0.07 0.09 0.00 0.10 0.05 0.06 0.57
BIRT Story Recall Delayed r 0.06 -0.19 -0.09 0.03 -0.01 0.01 0.16 -0.12 -0.01 .070
BIRT Figure Recall Immediate r -0.01 -0.39 -0.24 0.18 0.01 -0.38 0.07 -0.18 0.01 0.1
BIRT Figure Recall Delayed r 0.17 -0.47* -0.05 0.45* 0.14 -0.05 0.07 -0.14 0.23 0.12
Graded Naming rs -0.25 -0.02 0.26 -0.26 -0.22 0.18 -0.33 0.38 -0.11 -0.10
pCS PMCS ** < 000; ** < .01; *<.05
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Appendix S

Wechsler Abbreviated Scale of Intelligence (WASIettisler, 1999)

This has been removed from the electronic copy



Appendix T

Wechsler Adult Intelligence Scale Ill (WAIS Iff'; Wechsler, 1998) - subtests:

1) Digit Symbol Coding ii) Digit Span iii) Symbolearch (pages 1- 2)

1) Digit Symbol Coding

This has been removed from the electronic copy

i) Digit Span

This has been removed from the electronic copy

iii) Symbol Search (page 1)

This has been removed from the electronic copy
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Appendix U

The National Adult Reading Test (NART; Nelson, 1982

This has been removed from the electronic copy
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Appendix V
Delis Kaplan Executive Function System (DKEFS; Befiaplan & Kramer, 2001) Verbal

Fluency Test

This has been removed from the electronic copy
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Appendix W

Delis Kaplan Executive Function System (DKEFS;i8dkaplan & Kramer, 2001) — Trail
Making Test Conditions 1 to 5 (front pages)

This has been removed from the electronic copy
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Appendix X
Delis Kaplan Executive Function System (DKEFS; Befiaplan & Kramer, 2001) Trail
Making Test Score Form

This has been removed from the electronic copy
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Appendix Y
The Brain Injury and Rehabilitation Trust (BIRT) Mery and Information Processing
Battery (BMIPB; Oddy, Coughlan & Crawford, 2007%tory Recall Form 1

This has been removed from the electronic copy
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Appendix Z

The Brain Injury and Rehabilitation Trust (BIRT) Mery and Information Processing
Battery (BMIPB; Oddy, Coughlan & Crawford, 2007}tgure Recall Form 1

This has been removed from the electronic copy
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Appendix Z1

Camden Memory Tests - Short Recognition Memory Tas¥Vords and Faces

This has been removed from the electronic copy
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Appendix Z2
Graded Naming Test (GNT; McKenna & Warrington, 1983

This has been removed from the electronic copy
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Appendix Z3
Medical Outcomes Survey Short Form-36 (SF-36; VRa&herbourne, 1992)

This has been removed from the electronic copy
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Appendix Z4

The Hospital Anxiety and Depression Scale (HAD$§nZond & Snaith1983)

This has been removed from the electronic copy
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Appendix Z5

Tests for Normal Distribution and Homogeneity ofrace

The distributions for each total scale and eaclscaib were identified by examining

Kolmogorov-Smirnov test scores. Scores that wegeifscant indicated that the distribution

of the sample was significantly different from amal distribution.

Homogeneity of variance was identified by examiniegene’s test for each total scale and

subscale. Significant tests indicate that variamt#sr significantly between the groups.

Significance in either of these tests suggests gssoms of normality and/or homogeneity of

variance have been violated and that non-parantesis are appropriate.
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1). Demographic and Clinical Characteristics of B#PS patients and Controls

Kolmogorov-Smirnov Tests of Normality: Demographicand Clinical Characteristics

Kolmogorov-Smirnov

Group
Statistic df Sig.
PAPS Pregnancy 121 15 .200
Age PAPS Thrombosis .196 15 125
Control .248 15 .014*
PAPS Pregnancy .183 15 .188
EIrAe;"Torbid Full Scale Q- paAps Thrombosis 241 15 019*
Control 144 15 .200
PAPS Pregnancy 141 15 .200
HADS Depression Score PAPS Thrombosis 143 15 .200
Control 231 15 .031*
PAPS Pregnancy .233 15 .027*
Number of Years Education PAPS Thrombosis .220 15 .050
Control .328 15 .000*

** <.000; ** < .01, *<.05
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Levene’s Test of Homogeneity of Variance: Demograptiand Clinical

Characteristics
Levene
Statistic dfl df2 Sig.
Based on Mean 4.861 2 42 .013*
Based on Median 1.413 2 42 .255
Age Based on Median and
with adjusted df 1.413 2 25.080 .262
Based on trimmed 3.999 2 42 026
mean
Based on Mean .841 2 42 439
Based on Median 521 2 42 .598
Premorbid Full Scale
IQ using NART error Based on Median and
score with adjusted df 521 2 26.791 .600
Based on trimmed 749 2 42 479
mean
Based on Mean 741 1 28 .397
Based on Median .551 1 28 464
HADS Depression Based on Median and
Score
with adjusted df .551 1 26.737 464
Based on trimmed 756 1 o8 302
mean
Based on Mean 2.488 2 42 .095
Based on Median .634 2 42 535
Number of years Based on Median and
education
with adjusted df .634 2 29.398 .537
Based on trimmed 2206 2 42 113

mean

*** < 000; ** < .01; * <.05
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2. Neuropsychological outcomes

2a. Neuropsychological outcomes — General Intetiage

Kolmogorov-Smirnov Tests of Normality : WASI

Kolmogorov-Smirnov

Group Statistic df Sig.
PAPS Pregnancy .194 15 .133
WASI Vocabulary Scaled ScofeAPS Thrombosis 176 15 .200
Control .210 15 .073
PAPS Pregnancy .136 15 .200
\é\lcﬁi Block Design Scaled  p,\ps Thrombosis 163 15 200
Control .213 15 .067
PAPS Pregnancy .228 15 .057
WASI Similarities Scaled ScoreAPS Thrombosis .180 15 .200
Control 128 15 .200
PAPS Pregnancy 222 15 .200
\évcﬁi Matrix Reasoning Scale\pg rrombosis 197 15 122
Control .185 15 175
PAPS Pregnancy 119 15 .200
WASI Verbal IQ PAPS Thrombosis .140 15 .200
Control .203 15 .095
PAPS Pregnancy .128 15 .200
WASI Performance 1Q PAPS Thrombosis 142 15 .200
Control 178 15 .200
PAPS Pregnancy 137 15 .200
WASI Full scale IQ PAPS Thrombosis 116 15 .200
Control 144 15 .200

*** < 000; ** < .01; * <.05
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Levene’s Test of Homogeneity of Variance: WASI

Levene .
Statistic df df2 Sig.
Based on Mean .696 42 .504
Based on Median .391 42 .679
ased on Median
WASI Vocabulary Scaled SCC"rgnol with adjusted ~ .391 2 23295 681
df
Based on trimmed 446 5 42 643
mean
Based on Mean .854 42 433
Based on Median 972 42 .387
V;/QOSrIeBIock Design Scaled Based on Median
and with adjusted  .972 2 28.571 .390
df
Based on trimmed 941 > 42 308
mean
Based on Mean .225 42 .799
Based on Median 321 42 727
WASI Similarities Scaled ScoréBased on Median
and with adjusted  .321 2 39.858 727
df
Based on trimmed 241 2 42 787
mean
Based on Mean .012 42 .988
Based on Median .009 42 .992
\é\lcﬁi Matrix Reasoning Scale%ased on Median
and with adjusted  .009 2 38.525 .992
df
Based on trimmed 014 2 42 986
mean
Based on Mean .624 42 .541
Based on Median 416 42 .662
WASI Verbal 1Q Based on Median
and with adjusted  .416 2 36.474 .663
df
Based on trimmed 597 2 42 555

mean

*** < 000; ** < .01; * <.05
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Levene’s Test of Homogeneity of Variance: WASdontinued

Levene .
Statistic dfl df2 Sig.
Based on Mean A77 2 42 .839
Based on Median .204 2 42 .816
WASI Performance I1Q Based on Median
and with adjusted  .204 2 37.846 .816
df
Based on trimmed 204 2 42 817
mean
Based on Mean 1.633 2 42 .208
Based on Median 1.420 2 42 .253
Based on Median
WASI Full lel . .
ull scale 1Q and with adjusted ~ 1.420 2 41501 253
df
Based on trimmed 1634 2 42 207

mean

*** < 000; ** < .01; * <.05

2b Neuropsychological outcomes — Executive Funictgpn

Kolmogorov-Smirnov Tests of Normality: WAIS subtess

Kolmogorov-Smirnov

Group Statistic df Sig.
PAPS Pregnancy 227 15 133
WAIS Digit Symbol Coding Scaled ScoRAPS Thrombosis .155 15 .200
Control 127 15 .200
PAPS Pregnancy .209 15 .076
WAIS Digit Span Scaled Score PAPS Thrombosis 175 15 .200
Control 167 15 .200
PAPS Pregnancy 212 15 .067
WAIS Symbol Search Scaled Score  PAPS Thrombosis 242 15 .018*
Control 175 15 .200

*** < 000; ** < .01; * <.05
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Kolmogorov-Smirnov Tests of Normality: DKEFS Fluercy Tests

Kolmogorov-Smirnov

Group
Statistic df Sig.
PAPS Pregnancy 115 15 .200
DKEFS Letter Fluency Scaled Score PAPS Thrombosis 157 15 .200
Control 151 15 .200
PAPS Pregnancy .150 15 .200
DKEFS Category Fluency Scaled Scor®@ APS Thrombosis .184 15 .183
Control 211 15 .071
PAPS Pregnancy 171 15 .200
DKEFS Category Switching Response .
Senlod Seors $APS Thrombosis 127 15 200
Control .184 15 .182
PAPS Pregnancy .204 15 .094
DKEFS Category Switching Accuracy ,
Scaled Score PAPS Thrombosis .158 15 .200
Control 122 15 .200

*** < 000; ** < .01; * <.05
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Kolmogorov-Smirnov Tests of Normality: DKEFS Trail Making Tests

Kolmogorov-Smirnov

Group - :
Statistic df Sig.

PAPS Pregnancy 175 15 .200

DKEFS Trail Making Condition 1 Scale .

Score BAPS Thrombosis .310 15 .000***
Control 222 15 .046*
PAPS Pregnancy .246 15 .015*

DKEFS Trail Making Condition 2 Scale .

Score BAPS Thrombosis .156 15 .200
Control 195 15 129
PAPS Pregnancy .294 15 .001**

DKEFS Trail Making Condition 3 Scale .

Score BAPS Thrombosis .159 15 .200
Control 321 15 .000***
PAPS Pregnancy .208 15 .079

DKEFS Trail Making Condition 4 Scale :

Score BAPS Thrombosis 234 15 .027*
Control .186 15 A71
PAPS Pregnancy 152 15 .200

DKEFS Trail Making Condition 5 Scale .

Score BAPS Thrombosis 177 15 .200
Control 241 15 .019*
PAPS Pregnancy .215 15 .038*

DKEFS Condtion 2 plus Condition 3 .

Scaled Composite Score PAPS Thrombosis 119 15 .200
Control 147 15 .200

** <,000; ** < .01, * <.05
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Levene’s Test of Homogeneity of Variance: WAIS sulgists

Levene

Statistic df df2 Sig.

Based on Mean 2.642 42 .083
Based on 2104 2 42 135
Median

WAIS Digit Symbol Based on

Coding Scaled Score  Median and 2.104 2 18.726 .150
with adjusted df
Based on 2477 2 42 096
trimmed mean
Based on Mean .307 42 737
Based on 331 2 42 720
Median

WAIS Digit Span Based on

Scaled Score Median and 331 2 40.987 .720
with adjusted df
Based on 290 2 42 750
trimmed mean
Based on Mean 1.081 42 .348
Based on 331 2 42 720
Median

WAIS Symbol Search Based on

Scaled Score Median and .331 2 24.250 721
with adjusted df
Based on 849 2 42 435

trimmed mean
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Levene’s Test of Homogeneity of Variance: DKEFS Flency Test

Levene

Statistic df df2 Sig.

Based on Mean 1.734 42 .189
Based on 1.601 2 42 214
Median

DKEFS Letter Fluency Based on

Scaled Score Median and 1.601 2 40.011 214
with adjusted df
Based on 1.728 2 42 190
trimmed mean
Based on Mean .249 42 .781
Based on
Median .306 2 42 .738

DKEFS Category Based on

Fluency Scaled Score Median and .306 2 41.637 .738
with adjusted df
Based on 233 2 42 793
trimmed mean
Based on Mean 1.789 42 .180
Based on 1.256 2 42 295
Median

DKEFS Category

Switching Responses Basgd on

Scaled Score M.ed|an_ and 1.256 2 19.241 .307
with adjusted df
Based on 1.648 2 42 205
trimmed mean
Based on Mean 2.084 42 137
Based on 1.559 2 42 222
Median

DKEFS Category

Switching Accuracy ~ Based on

Scaled Score M_ed|an_ and 1.559 2 27.616 .228
with adjusted df
Based on 1.862 2 42 168

trimmed mean
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Levene’s Test of Homogeneity of Variance: DKEFS TrhMaking Tests

Levene

Statistic dfl df2 Sig.
Based on Mean 8.376 42 .001*
o Basae.d on 1.854 2 42 169

DKEFS Trail Making Median

Condition 1 Scaled Based on

Score Median and 1.854 2 16.522 .188
with adjusted df
Based on 5.781 2 42 006+
trimmed mean
Based on Mean 3.666 42 .034*
,\Bﬂaefj?gnon 2.989 2 42 061

DKEFS Trail Making

Condition 2 Scaled Based on

Score Median and 2.989 2 20.765 .072
with adjusted df
Based on 3.233 2 42 049*
trimmed mean
Based on Mean 4.266 42 .021*
EAZZ‘?:nO” 2.932 2 42 064

DKEFS Trail Making

Condition 3 Scaled Based on

Score Median and 2.932 2 19.510 .077
with adjusted df
Based on 3.630 2 42 035*
trimmed mean
Based on Mean 2.377 42 .105
Eﬂaesd?gnon 835 2 42 441

DKEFS Trail Making

Condition 4 Scaled Based on

Score Median and .835 2 30.244 444
with adjusted df
Based on 1.720 2 42 192
trimmed mean
Based on Mean 2.834 42 .070
Based on 2.606 2 42 086

) ) Median

DKEFS Trail Making

Condition 5 Scaled Based on

Score Median and 2.606 2 25.185 .094
with adjusted df
Based on 2.880 2 42 067

trimmed mean

*** < 000; ** < .01; * <.05

140



2c Neuropsychological outcomes - Memory

Kolmogorov-Smirnov Tests of Normality: BIRT Story and Figure Recall

Kolmogorov-Smirnov

Group . ;
Statistic df Sig.

PAPS Pregnancy 134 14 .200

BIRT Story Recall Immediate .

Scaled Score PAPS Thrombosis 194 15 133
Control A71 15 .200
PAPS Pregnancy 161 14 .200

BIRT Story Recall Scaled ScoRAPS Thrombosis .209 15 .076
Control .200 15 .108
PAPS Pregnancy 151 14 .200

BIRT Figure Recall immediate .

Scaled Score PAPS Thrombosis 124 15 .200
Control 212 15 .070
PAPS Pregnancy .136 14 .200

BIRT Figure Recall Delayed .

Scaled Score PAPS Thrombosis 173 15 .200
Control 163 15 .200

*** < 000; ** < .01; * <.05

Kolmogorov-Smirnov Tests of Normality: Camden Memog Tests

Kolmogorov-Smirnov

Group . .
Statistic df Sig.
PAPS Pregnancy .510 14 .000***
Camden Memory Test Words .
Scaled Score PAPS Thrombosis 430 15 .000***
Control 514 15 .000***
PAPS Pregnancy .510 14 .000***
Camden Memory Test Faces .
Scaled Score PAPS Thrombosis .253 15 .011*
Control .535 15 .000***

*** < 000; ** < .01; * <.05
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Kolmogorov-Smirnov Tests of Normality: Graded Namirg Tests

Kolmogorov-Smirnov

Grou
P Statistic df Sig.
PAPS Pregnancy .164 14 .200
Warrington McKenna Graded .
Naming Scaled Score PAPS Thrombosis 224 15 .041*
Control .242 15 .019*
*** <.000; ** < .01; * <.05
Levene’s Test of Homogeneity of Variance: BIRT Stor and Figure
Recall
Levene .
Statistic df df2 Sig.
Based on Mean 440 2 41 .647
Based on Median .450 2 41 .641
BIRT Story Recall _
Immediate Scaled Based on Median
Score and with adjusted .450 2 40.579 .641
df
Based on trimmed 442 > a1 646
mean
Based on Mean 1.197 2 41 .313
Based on Median 431 2 41 .653
Based on Median
BIRT Story recall . it adjusted 431 2 39.361  .653
Scaled Score df
Based on trimmed 1154 5 a1 305
mean
Based on Mean 1.979 2 41 151
Based on Median .925 2 41 .405
.BIRT (Ijz_lgur; ref"ﬂl Based on Median
Immediate Scaled 54 with adjusted 925 2 17.147 415
Score df
Based on trimmed 1371 2 a1 265
mean
Based on Mean 2.027 2 41 .145
Based on Median 1.063 2 41 .355
BIRT Figure Recall _
Delayed Scaled Based on Median
Score and with adjusted 1.063 2 31.088 .357
df
Based on trimmed 1746 5 a1 187
mean
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Levene’s Test of Homogeneity of Variance: Camden Meory Tests

Levene .
Statistic df df2 Sig.
Based on Mean 4.638 2 41 .015*
Based on Median 1.438 2 41 .249
Camden Memory )
Test Words Scaled Based on Median
Score and with adjusted 1.438 2 16.379 .266
df
Based on trimmed 2 880 5 a1 068
mean
Based on Mean 16.564 2 41 .000***
Based on Median 7.862 2 41 .001**
Camden Memory )
Test Faces Scaled Based on Median
Score and with adjusted 7.862 2 18.416 .003**
df
Based on trimmed 14.645 2 a1 000%*

mean

*** < 000; ** < .01; * <.05

Levene’s Test of Homogeneity of Variance: Graded Naing Test

Levene .
Statistic dfl df2 Sig.
Based on Mean .042 2 41 .959
Based on Median .041 2 41 .960
Warrington ]
McKenna Graded Based on Median
Naming Scaled Sco and with adjusted .041 2 35.746 .960
df
Based on trimmed 052 > a1 950

mean
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3. SF-36 Subscales and Mental Component Scorelaysidal Component Score

Kolmogorov-Smirnov Tests of Normality : SF-36

Group

Kolmogorov-Smirnov?

Statistic df Sig.
PAPS Pregnancy 217 15 .056
SF 36 Physical Functioning .
NormsBased score 0-100 PAPS Thrombosis 179 15 .200
Control .335 15 .000***
PAPS Pregnancy 191 15 147
SF 36 Role Physical Norms .
Based score 0-100 PAPS Thrombosis 122 15 .200
Control .500 15 .000***
PAPS Pregnancy .220 15 .049*
SF 36 Bodily Pain Norms .
Based score 0-100 PAPS Thrombosis 170 15 .200
Control .302 15 .001**
PAPS Pregnancy .185 15 176
SF 36 General Health Norms .
Based score 0-100 PAPS Thrombosis 225 15 .039*
Control 172 15 .200
PAPS Pregnancy 152 15 .200
SF 36 Vitality Norms Based .
score 0-100 PAPS Thrombosis 197 15 123
Control .163 15 .200
PAPS Pregnancy .229 15 .033*
SF 36 Social Functioning .
Norms Based score 0-100 PAPS Thrombosis 232 15 .029*
Control .355 15 .000***
PAPS Pregnancy .215 15 .061
SF 36 Role Emotional Norms .
Based score 0-100 PAPS Thrombosis .207 15 .082
Control .245 15 .016*
PAPS Pregnancy 125 15 .200
SF 36 Mental Health Norms 5\ o5 1yromposis 151 15 200
Based score 0-100
Control .162 15 .200
PAPS Pregnancy .184 15 181
SF 36 Physical Component oo Thrombosis 143 15 200
score
Control 124 15 .200
SF 36 Mental Component  papg pregnancy 147 15 200
score
PAPS Thrombosis 120 15 .200
Control 241 15 .019*

* < 000; ** < .01; *<.05
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Levene’s Test of Homogeneity of Variance: SF-36

Levene

Statistic dfl df2 Sig.
Based on Mean 6.223 2 42 .004*
Based on Median 4.086 2 42 .024*
SF 36 Physical Functioning
Norms Based score 0-100 i
Based on Medianand , g4 2 21.821  .031*
with adjusted df
Based on trimmed 5329 5 42 009"
mean
Based on Mean 7.658 2 42 .001**
Based on Median 6.327 2 42 .004**

SF 36 Role Physical Norms  gased on Median and

Based score 0-100 with adjusted df 6.327 2 32.331 .005**

Based on trimmed

7.961 2 42 .001**
mean
Based on Mean 6.385 2 42 .004**
Based on Median 2.595 2 42 .087

SF 36 Bodily Pain Norms Based on Median and

Based score 0-100 with adjusted df 2.595 2 35.536 .089

Based on trimmed

6.173 2 42 .004**
mean
Based on Mean 11.349 2 42 .000***
Based on Median 4.485 2 42 .017*
SF 36 General Health Norms )
Based score 0-100 Based on Medianand ;45 2 29232  .020*
with adjusted df
Based on trimmed 10.511 5 42 000***
mean
Based on Mean 2.506 2 42 .094
Based on Median 2.011 2 42 147

SF 36 Vitality Norms Based Based on Median and

score 0-100 with adjusted df 2.011 2 36.839 .148

Based on trimmed
mean

2.355 2 42 107

*** < 000; ** < .01; * <.05
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Levene’s Test of Homogeneity of Variance: SF-3ntinued

Levene .
Statistic df1 df2 Sig.
Based on Mean 2.048 42 142
Based on Median 1.270 42 291
SF 36 Social Functioning :
Based on Median and
Norms Based score 0-100 with adjusted df 1.270 2 33.577 .294
Based on trimmed 1504 5 42 234
mean
Based on Mean 3.728 42 .032*
Based on Median 1.672 42 .200
SF 36 Role Emotional Norms .
Based score 0-100 Based on Medianand , 47, 2 25730 208
with adjusted df
Based on trimmed > 884 5 42 067
mean
Based on Mean .381 42 .686
Based on Median .309 42 .736
SF 36 Mental Health Norms .
Based on Median and
Based score 0-100 with adjusted df .309 2 41.638 .736
Based on trimmed 405 5 42 670
mean
Based on Mean 3.879 42 .028*
Based on Median 2.207 42 123
SF 36 Physical Component .
score Based on Medianand , ,; 2 21.346 135
with adjusted df
Based on trimmed 3.096 5 42 056
mean
Based on Mean 167 42 .847
Based on Median .037 42 .964
SF 36 Mental Component .
Based on Median and
score with adjusted df .037 2 24.021 .964
Based on trimmed 038 2 42 962

mean

*** <.000; ** < .01; * <.05
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Appendix Z6

Submission Guidelines for Journal: “Journal of Ngasychology”

Journal of Neuropsychology

Author Guidelines

The Journal of Neuropsychology publishes theory-driven patient studies. The central brief is to learn
more from patients with brain dysfunctions to gain a better understanding of brain-behaviour
relationships and to help future patients. Important developments in neuropsychology will follow
from a multidisciplinary approach embracing neighbouring fields such as developmental psychology,
neurology, psychiatry, physiology, endocrinology, pharmacology and imaging science. The journal
publishes group and case studies addressing fundamental issues concerning the cognitive
architecture of the brain. In addition, the journal includes theory-driven studies regarding the
epidemiology of specific deficits, new assessment tools, and the evaluation of treatment regimes.

The journal is committed to a fast and efficient turn-around of papers, aiming to complete reviewing
in under 90 days. Submissions are processed via a web-based system and reviewers are required to
complete their referee report within 28 days.

Papers will be evaluated by the Editorial Board and referees in terms of scientific merit, readability,
and interest to a general readership.

1. Quality Control

The content, format, quality and ambition of the JNP as a major outlet for theory-driven
neuropsychological studies is under constant review by the Consulting Editors:

e Kenneth M. Heilman (University of Florida College of Medicine, Gainesville, USA)

e Donald T. Stuss (Rotman Research Institute, Baycrest, University of Toronto, Canada)
e Giuseppe Vallar (University of Milan-Bicocca, Italy)

e Elizabeth Warrington (National Hospital for Neurology and Neurosurgery, London, UK)
2. Circulation

The circulation of the Journal is worldwide. Papers are invited and encouraged from authors
throughout the world.

3. Paper formats and length

Research papers are full-length reports of original scientific investigations. Papers should normally be
no more than 6000 words excluding abstract (maximum 250 words) and references. Multiple
citations for a single point are usually duplicative and authors are urged to cite the best reference.
The Editor retains discretion to publish longer papers.

Theoretical or review articles are full-length reviews of, or opinion statements regarding, the
literature in a specific scientific area. They need not be exhaustive but should give an interpretation
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of the state of research in a given field. They should normally be no more than 4000 words excluding
abstract (maximum is 250 words) and references. The number of references should not exceed 40-
45. Multiple citations for a single point are usually duplicative and authors are urged to cite the best
reference. The Editor retains discretion to publish longer papers.

Brief communications are short reports of original research or case reports. They contain no more
than 1500 words excluding abstract (maximum is 80 words), references, a total of up to three tables
or figures, and no more than 10 references.

Fast-track papers are timely and relevant reports that, to the discretion of the Editor, are included in
the issue following acceptance. Authors may ask that their submitted manuscripts are considered for
fast-track.

Commentaries and rejoinders are short reactions to publications in JNP followed by an invited
rejoinder from the original authors.

Special issues may be proposed to the Editor. The proposal should include a short description of the
topic and a number of (possible) contributors. The same quality criteria apply as for other
submissions.

4. Submission and reviewing

All manuscripts must be submitted via http://www.editorialmanager.com/jnp/. The Journal
operates a policy of anonymous peer review.

5. Manuscript requirements
¢ Contributions must be typed in double spacing with wide margins. All sheets must be numbered.

e Manuscripts should be preceded by a title page which includes a full list of authors and their
affiliations, as well as the corresponding author's contact details. A template can be downloaded
here.

¢ Tables should be typed in double spacing, each on a separate page with a self-explanatory title.
Tables should be comprehensible without reference to the text. They should be placed at the end of
the manuscript with their approximate locations indicated in the text.

e Figures can be included at the end of the document or attached as separate files, carefully labelled
in initial capital/lower case lettering with symbols in a form consistent with text use. Unnecessary
background patterns, lines and shading should be avoided. Captions should be listed on a separate
sheet. The resolution of digital images must be at least 300 dpi.

e All articles should be preceded by an Abstract (see point 3 for guidelines), giving a concise
statement of the intention, results or conclusions of the article.

* For reference citations, please use APA style. Particular care should be taken to ensure that
references are accurate and complete. Give all journal titles in full.

e S| units must be used for all measurements, rounded off to practical values if appropriate, with the
imperial equivalent in parentheses.

¢ In normal circumstances, effect size should be incorporated.

e Authors are requested to avoid the use of sexist language.
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¢ Authors are responsible for acquiring written permission to publish lengthy quotations,
illustrations, etc. for which they do not own copyright.

For guidelines on editorial style, please consult the APA Publication Manual published by the American
Psychological Association.

6. Supporting Information

JNP is happy to accept articles with supporting information supplied for online only publication. This
may include appendices, supplementary figures, sound files, videoclips etc. These will be posted on
Wiley Online Library with the article. The print version will have a note indicating that extra material
is available online. Please indicate clearly on submission which material is for online only publication.
Please note that extra online only material is published as supplied by the author in the same file

format and is not copyedited or typeset. Further information about this service can be found at
http://authorservices.wiley.com/bauthor/suppmat.asp.

7. Copyright

Authors will be required to assign copyright to The British Psychological Society. Copyright
assignment is a condition of publication and papers will not be passed to the publisher for production
unless copyright has been assigned. To assist authors an appropriate copyright assignment form will
be supplied by the editorial office and is also available on the journal’s website at
http://www.blackwellpublishing.com/pdf/CTA_BPS.pdbvernment employees in both the US
and the UK need to complete the Author Warranty sections, although copyright in such cases does
not need to be assigned.

8. Colour illustrations

At the editors’ discretion, colour figures can be provided for use in the journal. Good quality
photographs will be considered for inclusion where they add substantially to the argument, to a
maximum of three per article. These can be supplied electronically as TIF files scanned to at least
300dpi. If they are not printed in colour, then they can be reproduced in colour online and black and
white in print.

9. Pre-submission English-language editing

Authors for whom English is a second language may choose to have their manuscript professionally
edited before submission to improve the English. A list of independent suppliers of editing services
can be found at http://authorservices.wiley.com/bauthor/english_language.asp. All services are paid for
and arranged by the author, and use of one of these services does not guarantee acceptance or
preference for publication.

10. Author Services

Author Services enables authors to track their article — once it has been accepted — through the
production process to publication online and in print. Authors can check the status of their articles
online and choose to receive automated e-mails at key stages of production. The author will receive
an e-mail with a unique link that enables them to register and have their article automatically added
to the system. Please ensure that a complete e-mail address is provided when submitting the
manuscript. Visit http://authorservices.wiley.com/bauthor/ for more details on online production
tracking and for a wealth of resources including FAQs and tips on article preparation, submission and
more.

11. The Later Stages
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The corresponding author will receive an email alert containing a link to a web site. A working e-mail
address must therefore be provided for the corresponding author. The proof can be downloaded as a
PDF (portable document format) file from this site. Acrobat Reader will be required in order to read
this file. This software can be downloaded (free of charge) from the following web site:
http://www.adobe.com/products/acrobat/readstep2.html. This will enable the file to be opened, read on
screen and annotated direct in the PDF. Corrections can also be supplied by hard copy if preferred.
Further instructions will be sent with the proof. Hard copy proofs will be posted if no e-mail address
is available. Excessive changes made by the author in the proofs, excluding typesetting errors, will be
charged separately.

12. Early View

Journal of Neuropsychology is covered by the Early View service on Wiley Online Library. Early View
articles are complete full-text articles published online in advance of their publication in a printed
issue. Articles are therefore available as soon as they are ready, rather than having to wait for the
next scheduled print issue. Early View articles are complete and final. They have been fully reviewed,
revised and edited for publication, and the authors’ final corrections have been incorporated.
Because they are in final form, no changes can be made after online publication. The nature of Early
View articles means that they do not yet have volume, issue or page numbers, so they cannot be
cited in the traditional way. They are cited using their Digital Object Identifier (DOI) with no volume
and issue or pagination information. E.g., Jones, A.B. (2010). Human rights Issues. Human Rights
Journal. Advance online publication. doi:10.1111/j.1467-9299.2010.00300.x

Further information about the process of peer review and production can be found in this document.
What happens to my paper?
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