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Abstract 

 
Pathologic fatigue is not ameliorated by rest, is perceived as abnormal, and 

may be characterised as chronic; with multiple, often unknown causes. A significant 

proportion of stroke survivors experience persistent, significant post-stroke fatigue 

(PSF) affecting their daily lives. PSF independently predicts decreased functional 

independence, institutionalisation, and case-fatality. Evidence concerning the 

aetiology of, and risk factors for, PSF is currently limited and inconsistent. 

Intervention studies for management of PSF are rare. Patient psychoeducation 

programmes, which focus on sharing information about fatigue, and the principles and 

techniques of fatigue management, have been successfully utilized to alleviate fatigue 

associated with other medical conditions. 

The current study evaluated the feasibility and efficacy of a novel 

psychoeducation intervention for PSF when compared to more general stroke 

education. Empirically proven techniques were assembled into a 6-hour group 

psychoeducation Fatigue Management Group (FMG) programme, and contrasted with 

a 6-hour Stroke Education Group (SEG). Study measures included multiple fatigue 

measures, to ascertain the most appropriate fatigue measures to utilise with PSF, and 

mood and other functional outcome measures. 

The findings indicate that the FMG intervention was feasible and well 

tolerated by participants. Both groups experienced a significant reduction in PSF by 

the end of the programme, which may have been due to the choice of using a group 

format and/or a wide focus of psychoeducation materials. There was also significant 

improvement in social functioning for both groups, which was likely to be a benefit 



iii 

 

stemming from the socialisation opportunities afforded by the group format. The 

findings support the Fatigue Severity Scale, Short Form-36 Vitality subscale, and 

Checklist of Individual Strength as valid measures of PSF, whilst bringing into 

question the Visual Analogue Scale for Fatigue.  

The success of this feasibility study suggests that a full trial of the intervention 

on a larger scale would be a useful next step in alleviating PSF. A future trial should 

consider using three conditions, contrasting FMG with SEG and a usual care 

condition, thus enabling better understanding of whether effects related to unique or 

shared content material and/or to participation in a group. 
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CHAPTER I: INTRODUCTION 

 

The purpose of this study was to investigate the feasibility of a novel 

intervention for post-stroke fatigue (PSF). As such, this narrative literature review 

examines PSF and evidence for various PSF interventions, with a focus on those 

which incorporate behavioural and educational elements. Whilst consideration was 

given to conducting a systematic review, the paucity of rigorous research into PSF 

and diversity of methodologies utilised indicated a narrative review would be more 

appropriate. Whilst narrative reviews enable broader topic coverage and situational 

choices about inclusion, it should be noted that critics suggest narrative reviews may 

be biased by the reviewer, may miss small but important effects, and that it may not 

be possible to replicate the findings (University of York Centre for Reviews and 

Dissemination, 2008).  

Section 1 begins by defining stroke and its subtypes before briefly discussing 

its epidemiology, and common consequences. Section 2 discusses the phenomena of 

PSF in greater detail, including definitions, epidemiology, its impact, and possible 

risk factors and correlates. The review then considers the difficulties of measuring 

PSF, the available assessment tools and interventions.  

 

Section 1: Stroke Definition, Incidence, Prevalence and Common Consequences 

This section will focus on stroke, beginning by defining stroke and its 

subtypes before briefly discussing the epidemiology of stroke both worldwide and in 
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New Zealand (NZ). The wider context in which PSF occurs is then identified by 

giving a brief overview of the common consequences of stroke. 

Definition of stroke 

A cerebrovascular accident (CVA) or stroke, as it is more commonly known, 

is defined as “rapidly developing clinical signs of focul (or global) disturbance of 

cerebral function lasting more than 24 hours (unless interrupted by surgery or death) 

with no apparent cause other than of vascular origin” (World Health Organisation 

[WHO], 1988, p.108). Annually, approximately 15 million people worldwide suffer a 

stroke; of these, 5 million die and 5 million are left permanently disabled (Mackay & 

Mensah, 2004). As such, stroke is the second most common cause of mortality 

worldwide (Lopez, 2006), and a leading cause of long-term disability (Feigin, Lawes, 

Bennett, & Anderson, 2003).  

Stroke can be divided into two broad subtypes: ischemic and hemorrhagic. 

Approximately 80% of strokes are ischemic and 20% are hemorrhagic (Caplan, 2006). 

Ischemia refers to an inadequate supply of blood to an area of the brain which 

eliminates its supply of nutrients, primarily glucose and oxygen, resulting in an 

infarct, or area of dead tissue (Barker-Collo & Feigin, 2006). Ischemia is typically a 

result of thrombosis or embolism (Lezak, Howieson, & Loring, 2004). In cerebral 

thrombotic strokes, the infarction results from occlusion of a blood vessel by a clump 

of blood particles and tissue overgrowth within the blood vessel called a thrombus 

(Lezak, et al., 2004). About 50% of all strokes are caused by cerebral thrombosis, and 

these may be further divided into two subcategories: large-vessel thrombosis (e.g., 

carotid, middle cerebral, or basilar arteries) and small-vessel thrombosis (e.g., 

lenticulostriate, basilar penetrating, medullary), which account for 30% and 20% of 



3 

 

strokes respectively (Barker-Collo & Feigin, 2006). More than two-thirds of 

thrombotic strokes affect the middle cerebral artery and the structures it feeds (Lezak, 

et al., 2004). Ischemic strokes may also be caused by embolism, which account for 

about 30% of all strokes (Barker-Collo & Feigin, 2006). The obstruction in embolic 

strokes is caused by an embolus, a plug of thrombic material or fatty deposit, which 

breaks away from blood vessel walls eventually (Lezak, et al., 2004). These travel 

through arteries as they branch off into smaller vessels and eventually lodge in a 

blood vessel that is too small (Barker-Collo & Feigin, 2006). The middle cerebral 

artery is the most common site of embolic strokes (Lezak, et al., 2004). Figure 1 (The 

Stroke Association, 2011) below shows the different types of stroke. 

 

Figure 1. Types of stroke 

Image has been removed for copyright reasons. 

 

 

 

 

 

 

Hemorrhagic strokes may be due to intracerebral hemorrhage or subarachnoid 

hemorrhage (Barker-Collo & Feigin, 2006). Intracerebral hemorrhage arises when a 

diseased blood vessel ruptures, flooding the surrounding brain tissue with blood 

(Lezak, et al., 2004). Intracerebral hemorrhages are frequently associated with 

hypertension and often involve blood vessels at the base of the cortical hemisphere 
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(e.g., thalamus, basal ganglia, and brainstem) (Lezak, et al., 2004). Subarachnoid 

hemorrhage occurs when there is bleeding into the subarachnoid space, the area 

between the arachnoid membrane and the pia mater surrounding the brain rather than 

into the brain tissue itself (Lezak, et al., 2004). Subarachnoid hemorrhages usually 

follow the rupture of an aneurysm (i.e., a localized blood-filled dilation of a blood 

vessel) or an arteriovenous malformation (i.e., an abnormal connection between blood 

vessels) (Barker-Collo & Feigin, 2006). 

Epidemiology 

Strokes affect approximately 150 persons out of every 100,000 annually 

(Lezak, et al., 2004). In the United States (US), stroke is the leading cause of 

disability in those over 60 years old (Lezak, et al., 2004) and in the United Kingdom 

(UK), stroke is the principal cause of major disability (Mackay & Mensah, 2004). 

Incidence of stroke worldwide continues to increase due to an ageing population 

(Mackay & Mensah, 2004), however, incidence trends differ between countries 

(Feigin, et al., 2003). Over the past four decades there has been a 42% decrease in 

stroke incidence in high-income countries and more than 100% increase in incidence 

in low to middle income countries (Feigin, Lawes, Bennett, Barker-Collo, & Parag, 

2009). In high-income countries, mortality rates have fallen in recent decades due to 

changing lifestyles (e.g., reduced levels of smoking) and advances in treatment 

(Mackay & Mensah, 2004). Early stroke case fatality is decreasing in both high-

income and low to middle income countries (Feigin, et al., 2009). These trends have 

led to an increase in the number of stroke survivors (Mackay & Mensah, 2004).  

New Zealand (NZ) has experienced a similar trend with the number of stroke 

survivors rising from an estimated 26,322 in 1991 to 32,690 in 2001, an overall 
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increase of 24% thought to be due to growth and aging of the population (Ministry of 

Health [MOH], 2002). As these trends are expected to continue, it is estimated there 

will be 40,514 stroke survivors in NZ by 2011 (MOH, 2002). This places a 

considerable physical, psychological and financial burden on survivors, their families 

and the community (Mackay & Mensah, 2004). In a longitudinal NZ outcomes study, 

two-thirds of participants self-reported incomplete recovery and over one-fifth had 

possible dementia; almost 15% were institutionalised, one-third had depressive 

symptoms, bladder control problems, or falls; 10% experienced seizures, and 

significant proportions were handicapped over a wide range of domains (Feigin et al., 

2010). Further, outcomes were significantly different depending on gender (better 

outcomes in men) and stroke type, with less disability and handicap in subarachnoid 

hemorrhage compared with other stroke types; and worse interpersonal competency in 

undetermined stroke type compared with other stroke types. Age, dependency, and 

depression were independently associated with most functional outcomes (Feigin, et 

al., 2010). In NZ, there are also noticeable ethnic disparities in both incidence and 

outcome of stroke (McNaughton, Weatherall, McPherson, Taylor, & Harwood, 2002). 

Maori and Pacific ethnic groups tend to have worse stroke risk factor profiles than NZ 

Europeans, and tend to have more adverse stroke outcomes (Bonita, Solomon, & 

Broad, 1997; McNaughton, et al., 2002).  Ethnic minority groups experience more 

cognitive impairment suggestive of dementia, more language and visuoperceptual 

impairment, and reduced economic self-sufficiency in comparison to NZ Europeans 

(Feigin, et al., 2010). 
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Common consequences of stroke 

While the focus of this paper will be on fatigue, a common behavioural 

consequence of stroke, it is important to be aware of some of the other typical 

consequences of stroke beginning with a general discussion of how outcomes are 

classified. Clinical outcomes are usually classified into survival, impairment (i.e., 

signs and symptoms of the underlying pathology), disability (i.e., limitation in 

functional activities), and quality of life (QOL) (i.e., general well-being resulting from 

physical, psychological, and social aspects of life impacted by changes in health 

states) (Barker-Collo & Feigin, 2006). The WHO defines disability as “an umbrella 

term for impairments, activity limitations or participation restrictions”, while 

functioning is defined as “an umbrella term encompassing all body functions, 

activities and participation” (WHO, 2001, p.3), and impairments are defined as 

“problems in body function or structure as a significant deviation or loss” (WHO, 

2001, p.12). As such, functioning and disability can be conceived as a dynamic 

interaction between health conditions, including impairments, and contextual factors, 

and both personal and environmental factors (WHO, 2001). Thus, impairment, 

disability and QOL are inter-related and the relationship between these factors is not 

simple (Barker-Collo & Feigin, 2006). For example, a stroke survivor may have 

impairments in his/her right upper extremity mobility due to a left hemispheric lesion 

in the motor strip. This could result in disabilities such as having to give up driving 

and playing bowls, and needing assistance to dress, which could result in decreased 

QOL and participation due to a reduction in activity and socializing. In following 

from the model, the clinical outcomes of survival, impairment, disability and QOL, 

are each reviewed briefly in turn below. Then fatigue, the outcome of interest here is 

examined in more detail. 
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In terms of survival, a large-scale study of stroke outcome across 19 developed 

countries found that three-month case fatality ranged from 11% to 28% (Asplund et 

al., 2003). Statistically significant differences were found between geographical 

regions, which the authors suggest may reflect differences in the natural history of 

ischemic stroke or case mix which were not included in the study. For example, a high 

proportion of patients with ischemic stroke have lacunar infarcts in East Asian 

populations compared with Caucasian populations (Asplund, et al., 2003). Survival 

rates also differ in relation to the stroke subtype experienced, with ischemic stroke 

(especially lacunar) having relatively high survival rates in comparison to 

hemorrhagic stroke (Barker-Collo & Feigin, 2006). In the Framingham Study, 

approximately one-third of hemorrhagic patients survived the acute phase, whereas 

three-quarters of patients with ischemic stroke were alive at 20 days (Asplund, et al., 

2003). The authors report that acute survival reduced as severity of impairment and 

age increased. Kelly-Hayes et al. (1988) found that 40% of those with severe 

neurologic impairments resulting from stroke died within 30 days of stroke onset.  

While the most common impairments post-stroke are aphasia (i.e., impaired 

ability to use or understand language), apraxia (i.e., motor dysfunction), visual neglect 

(i.e., hemispatial inattention), memory impairment, executive dysfunction (i.e., 

impairment in capacity to be independent, purposive and self-serving) and decreased 

speed of processing (Barker-Collo & Feigin, 2006; P. J. Snyder, Nussbaum, & 

Robins, 2006), differences in the area of cerebral disturbance and stroke severity 

mean the nature of impairment can vary enormously (Caplan, 2006). Despite wide 

variation, overall patterns can be identified with regard to ischemic strokes, with 

effects tending to be unilateral (Lezak, et al., 2004). That is, speech and language 

disorders are common in left-hemisphere strokes, while perceptual and visuospatial 
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impairments are more common with infarcts in the right (Lezak, et al., 2004). In 

hemorrhagic strokes, damage is more likely to be widespread and the resulting 

cognitive impairments do not necessarily follow any pattern (Lezak, et al., 2004). In 

terms of physical impairments, motor dysfunction usually involves the arm, hand, leg 

and/or foot on the contralateral side to the stroke site, or the structures of the mouth 

causing difficulty eating, swallowing or speaking (Caplan, 2006). With intracerebral 

hemorrhage, motor system impairments tend to be more prominent (Lezak, et al., 

2004), and sensory dysfunction, including loss of sensation, abnormal sensations or 

pain, may also occur (Caplan, 2006).  

With regard to disability, two population-based studies in Australia and NZ 

found that about one third of patients who survive to five years after stroke are 

disabled in activities of daily living (ADL) performance (Hackett, Duncan, Anderson, 

Broad, & Bonita, 2000; Hankey, Jamrozik, Broadhurst, Forbes, & Anderson, 2002),  

which can have a significant effect on level of independence. Of stroke survivors in 

NZ, approximately 20% live in a rest home or private hospital, 50% live at home with 

some disability, with many requiring ongoing community support, and only 30% live 

at home and remain independent in all ADLs (Baskett & Stroke Foundation of New 

Zealand, 1996). In a study of ischemic stroke, Bamford et al. (1991) found that at one 

year post stroke,  patients with posterior strokes had the best chance of good 

functional outcome, whereas many of those with lacunar and partial anterior strokes 

remained substantially disabled and those with total anterior stroke had only a 

negligible chance of good functional recovery.  

Studies indicate that patients’ general well-being or QOL are significantly 

reduced after stroke (Hopman & Verner, 2003). Several inter-linked behavioural 

changes are common, including: impaired social awareness; impaired capacity for 
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self-control and self-regulation; stimulus bound behaviour; emotional disturbance; 

and, loss of the ability to learn from experience (Baskett & Stroke Foundation of New 

Zealand, 1996). These changes may be a result of underlying impairments or 

disabilities, or a reaction to them (Sisson, 1998). Furthermore, the physical changes 

which result from stroke may also affect the individual’s self-concept, health 

perception, role identity and relationships, aspects of recovery which are inter-linked 

and cannot be understood in isolation (Vanhook, 2009). Stroke survivors commonly 

experience a decrease in initiative and motivation, and usual lifestyle changes include 

a reduction in activities and socializing (Caplan, 2006; Lezak, et al., 2004). The stroke 

survivor may withdraw from social interaction because of a lack of independence, 

which in turn creates feelings related to a lack of usefulness (Hopman & Verner, 

2003). Social isolation is thought to be fostered by feelings of shame based on self-

image, dependency and mood (Vanhook, 2009). Sisson (1998) noted that lack of 

energy and initiative increased over time post-stroke; despite patient’s physical 

difficulties resolving, they still did not have the energy or sufficient inclination to 

carry out ADLs. Substantial gains in health-related QOL after stroke (measured by the 

Short-Form 36) made during inpatient rehabilitation may be followed by equally 

substantial declines in the six months after discharge (Hopman & Verner, 2003).  

Also contributing to QOL, emotional disorders, which may have a detrimental 

impact on rehabilitation and recovery, are particularly prevalent within the first year 

after stroke onset (Barker-Collo, Feigin, & Dudley, 2007; Hackett, et al., 2000). A 

recent multinational longitudinal study found that prevalence of post-stroke anxiety 

ranged between 22% and 25% and post-stroke depression ranged between 24% and 

30% (De Wit et al., 2008). The pattern of post-stroke affective disorders is 

complicated by a degree of overlap between anxiety and depression, and some studies 



10 

 

indicate increased symptomology over time post-stroke (Astrom, 1996; Barker-Collo, 

et al., 2007; De Wit, et al., 2008; Lezak, et al., 2004). A longitudinal study associated 

post-stroke anxiety with dependency and reduced social network, and noted 

prevalence of anxiety did not decrease by 3 year follow-up (Astrom, 1996). Another 

study noted that incidence of major depression increased from 16% at 1 year post-

stroke to 29% at 3 years (Astrom, Adolfsson, & Asplund, 1993). Depressed patients 

are particularly likely to reduce social contact (Lezak, et al., 2004) and to experience 

fatigue (Choi-Kwon, Han, Kwon, & Kim, 2005). Given the considerable effects of 

stroke discussed here, it is important to note at this juncture that stroke does not only 

affect the patient, but also may have wide ranging impact on their caregivers and 

families (Baskett & Stroke Foundation of New Zealand, 1996).  

 

Section 2: Post-Stroke Fatigue Definition, Correlates and Causes 

Having reviewed definitions of stroke, its subtypes, and provided a brief 

summary of its impacts, this section focuses on PSF, a common behavioural 

consequence of stroke. This begins with a review of definitions of fatigue and the 

need to differentiate between ‘normal’ and ‘pathologic’ fatigue; and then moves on to 

discuss the epidemiology of PSF. The impact of fatigue and possible causes, risk 

factors are then discussed, before turning to its relationship with common co-morbid 

post-stroke health problems, including anxiety and depression.  

Definition of fatigue 

Fatigue is a ubiquitous experience that is not only associated with most acute 

and chronic illnesses, but also with normal, everyday activity (Aaronson et al., 1999; 

Mota & Pimenta, 2006). Fatigue is generally regarded as “normal” when it is caused 
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by an excess of physical or intellectual effort, and can be ameliorated by rest and 

recuperation (Colle, Bonan, Gellez Leman, Bradai, & Yelnik, 2006; De Groot, 

Phillips, & Eskes, 2003). As such, it provides a protective, early warning signal 

against overexertion (Colle, et al., 2006), its causes can be readily identified (De 

Groot, et al., 2003), and it is characterized as acute, with rapid onset and short 

duration (Funk, 1989). In contrast, pathologic fatigue may be unrelated to effort or 

exertion and is usually not ameliorated by rest (De Groot, et al., 2003; Funk, 1989). 

Pathologic fatigue is characterized as chronic, with multiple, often unknown causes, 

and is perceived to be abnormal (Aaronson, et al., 1999; De Groot, et al., 2003). 

Whilst these characteristics are generally accepted, there is no consensus on an 

operational definition of pathologic fatigue (Aaronson, et al., 1999). Similarly, there is 

no widely accepted definition of fatigue which is experienced post-stroke (Lynch et 

al., 2007).  

Staub and Bogousslavsky (2001b) propose that the concept of pathologic 

fatigue can be divided into subtypes which are not mutually exclusive: physical 

fatigue may be linked with muscular effort; somatic fatigue with the disease itself; 

mental fatigue associated with cognitive tasks; and psychological fatigue associated 

with lack of motivation. Capturing this complex interaction of physiological, 

cognitive, psychosocial and behavioural processes in an operational definition has 

proven problematic (Aaronson, et al., 1999; Barker-Collo, et al., 2007). This difficulty 

is compounded by the universality and ubiquitous nature of fatigue, with no consensus 

on the boundary between normal and pathologic, and the vague and subjective nature 

of its symptoms (Aaronson, et al., 1999; De Groot, et al., 2003; Kaasa, Loge, Knobel, 

Jordhoy, & Brenne, 1999).  
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Staub and Bogousslavsky (2001a) attempted to include all the above 

modalities in their definition of pathologic fatigue as “a reversible decrease or loss of 

abilities associated with a heightened sensation of physical or mental strain, even 

without conspicuous effort, an overwhelming feeling of exhaustion, which leads to 

inability or difficulty to sustain even routine activities and which is commonly 

expressed verbally as a loss of drive” (p.76). However, their definition focuses more 

on observable correlates of fatigue than the underlying subjective experience. 

Conversely, De Groot et al. (2003) focus purely on the subjective experience, defining 

fatigue as “a feeling of physical tiredness and lack of energy that was described as 

pathologic, abnormal, excessive, chronic, persistent, or problematic” (p.1715), 

without reference to the breadth of modalities involved or it’s behavioural 

consequences. A systematic review of self-report instruments for generic fatigue 

assessment defines fatigue as “an unpleasant physical, cognitive, and emotional 

symptom described as tiredness not relieved by common strategies that restore 

energy. Fatigue varies in duration and intensity, and it reduces, to different degrees, 

the ability to perform the usual daily activities” (Mota & Pimenta, 2006, p.73). As this 

definition incorporates both the subjective experience of fatigue and the range of 

modalities involved, it was adopted for the purposes of this study. Having examined 

definitions of pathologic fatigue and difficulties in its definition, we now turn to the 

epidemiology of fatigue after stroke, noting that variability in reports are expected 

given that there is no accepted definition. 

Epidemiology of post- stroke fatigue 

Fatigue is a common and debilitating symptom associated with a range of 

illnesses including chronic fatigue syndrome (CFS), multiple sclerosis (MS), cancer, 



13 

 

rheumatoid arthritis, traumatic brain injury (TBI), depression, stroke and diabetes 

(Aaronson, et al., 1999; De Groot, et al., 2003; Glader, Stegmayr, & Asplund, 2002; 

Mota & Pimenta, 2006). As such, it is one of the most common complaints of people 

seen in primary health care (Aaronson, et al., 1999). Prevalence studies indicate a high 

frequency of fatigue, varying in intensity, population groups and types of illnesses 

(Mota & Pimenta, 2006). Prevalence of fatigue is approximately 20% among the 

general population (Kaasa, et al., 1999), and over 50% in the elderly (Liao & Ferrell, 

2000).  

A significant proportion of stroke survivors suffer from persistent and 

significant fatigue affecting their daily lives (Barker-Collo, et al., 2007). Two reviews 

suggest that prevalence varies between 30% and 72% (Colle, et al., 2006; De Groot, et 

al., 2003). In an early study examining PSF as an independent phenomena, Ingles, 

Eskes and Phillips (1999) found that 68% of respondents at three to 13 months post-

stroke reported fatigue as a problem. In a large population-based Swedish study, 

39.2% of stroke survivors reported that they were “always” or “often” fatigued at two-

year follow-up (Glader, et al., 2002). Another study found that 51% of stroke patients 

experienced severe fatigue at one-year post-stroke compared to only 16% of age-

matched controls (van der Werf, van den Broek, Anten, & Bleijenberg, 2001). Other 

authors conclude that the frequency of self-reported PSF is roughly twice as high as in 

age matched controls, and 27% of stroke survivors report experiencing PSF problems 

every day (Ingles, et al., 1999). The disparity in reported prevalence of PSF is likely 

related to the varying definitions of PSF used by researchers, the diversity of available 

methods for fatigue assessment and/or heterogeneity of post-stroke populations 

sampled, whether people with depression were included or excluded, and also the 

time-frame of assessment post-stroke (Barker-Collo, et al., 2007; McGeough et al., 
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2009). For example, debilitating fatigue was observed in 89.9% of 3-month survivors 

of subarachnoid haemorrhage (Ogden, Mee, & Utley, 1998); whereas, significant 

fatigue was reported by only 29% of patients at one year post-stroke, where they had 

experienced any type of stroke resulting in mild neurological impairment (Gramigna 

et al., 2007). Prevalence of fatigue is significantly higher after a minor stroke than 

after a transient ischemic attack (TIA) (56% vs. 29% respectively), which is to be 

expected given the TIA definition requires resolution of symptoms within 24 hours of 

onset (Winward, Sackley, Metha, & Rothwell, 2009). De Groot et al. (2003) suggest 

that prevalence could be higher than the 30% to 68% quoted, stating “it may well be 

because of its universal occurrence, vague or subjective definition, and largely 

underdetermined causes that fatigue remains an underdiagnosed and undertreated 

symptom” (p.1714).  

In terms of duration, Ingles et al. (1999) noted that 31% of stroke survivors 

reported that when fatigue occurred, the usual duration was for more than 6 hours per 

day. Furthermore, PSF is known to persist for months and even years post-stroke 

(Barker-Collo, et al., 2007; Ingles, et al., 1999; van der Werf, et al., 2001). Leegaard 

(1983) noted that fatigue was frequently cited amongst other symptoms between 6 and 

26 months after stroke. In a small NZ study, 35% of subarachnoid haemorrhage 

survivors reported suffering from fatigue between 4 and 7 years after stroke (Ogden, 

et al., 1998). A more recent study noted that PSF occurrence increased over time from 

51.5% at admission, to 64.1% at 6 months post-stroke, and to 69.5% at 1 year post-

stroke (Schepers, Visser-Meily, Ketelaar, & Lindeman, 2006). The authors suggest 

this may be because stroke patients have to deal with many consequences in the first 

phase after their stroke and therefore, PSF may be experienced as a more minor 

consequence, therefore being initially under-reported. Alternatively, fatigue may 
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appear or increase as activity level increases post-recovery (Annoni, Staub, 

Bogousslavsky, & Brioschi, 2008). However, a longer term study of psychosocial 

functioning found that reported general tiredness, after an initial peak occurrence in 

54% of survivors at 3 months, levelled out to 44% at 1 year, 42% at 2 years, and 44% 

at 3 years post-stroke (Astrom, Asplund, & Astrom, 1992). Ingles et al. (1999) 

indicated that the number of individuals reporting fatigue problems was higher than 

that of Astrom et al. (1992), but that this number remained stable across post-stroke 

intervals (66%, 75% and 65% at 3 to 6 months, 7 to 9 months and 10 to 13 months, 

respectively). However, Ingles et al. (1999) did not assess PSF at the time of, or 

immediately after admission, and it is possible that PSF would have been elevated at 

that time. Indeed, a more recent study found that significant fatigue level was reported 

by 59% of patients at 10 days post-stroke but this reduced to 44% at 3 months and 

levelled to 38% at 1 year follow up and 40% at 2 year follow up (Christensen et al., 

2008). 

In terms of severity, Ingles et al. (1999) noted that 40% of stroke survivors 

reported fatigue was either their worst or one of their worst symptoms. This is 

comparable to van der Werf et al.’s (2001) finding that 50% of stroke survivors 

indicated that fatigue was their main complaint in comparison to only 12% of age 

matched controls. To summarise thus far, fatigue occurs in approximately 30% to 

72% of survivors, and tends to persist over time. The impact of PSF on patient’s 

everyday lives prompted Staub and Bogousslavsky (2001a) to comment “it is striking 

that patients with very good recovery are often extremely disabled by fatigue” (p.79). 

The high fatigue severity level reported by patients and debilitating impact seen by 

clinicians may be due to the wide ranging effects of PSF on functioning including 

cognitive, physical and psychosocial domains and associated implications for daily 
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life (Barker-Collo, et al., 2007; Ferrell, Grant, Dean, Funk, & Ly, 1996; Ingles, et al., 

1999; Morley, Jackson, & Mead, 2005). 

Impact of post-stroke fatigue on functional abilities 

Several studies have linked PSF with unfavourable consequences. A 

population-based follow-up study established that PSF was strongly associated with 

more negative outcomes at 2 years post-stroke (Glader, et al., 2002). Specifically, PSF 

independently predicted being dependent in ADLs, institutionalisation, having a 

speech impairment, and experiencing a feeling of poor general health. Glader et al. 

(2002) also identified that PSF is a predictor for mortality late after stroke, even after 

adjustment is made for depression and other predictors of survival. Glader et al. 

(2002) suggest that “the association between fatigue and adverse outcome is probably 

reciprocal. Impairment in functional ability and general health probably induces a 

condition with fatigue, and severe fatigue affects functional ability and general 

health” (p.1332). However, a study in the Netherlands identified that PSF was 

strongly related to self-reported disability and suggested that it is the experience of 

fatigue that has the greater impact on daily functioning for the patient (van der Werf, 

et al., 2001).  

By its nature, PSF involves a decrease in behavioural and work performance 

and is characterised by distress and decreased functional status due to reduced energy 

level (Pickard-Holley, 1991; van der Werf, et al., 2001). Pathologic fatigue 

experienced in other chronic illnesses is known to contribute to work disability, 

personal injury, inability to participate in rehabilitation programmes and strained 

personal relationships (Belza, 1995). Although there are few studies into functional 

implications specific to PSF, the studies that have been conducted have produced 
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consistent results. For example, PSF has been found to impede full participation in 

post-stroke rehabilitation (Michael, 2002). Ingles et al. (1999) found that patients 

reported their PSF had a significant impact on physical functioning, which in turn 

limited their capacity for aerobic exercise and their ability to increase physiologic 

measures of fitness after stroke. Similarly, Michael, Allen and Macko (2006) noted 

that self-ratings of fatigue were most severe in relation to poorer physical functioning 

and exercise behaviour. Another small study reported that physiotherapy sessions may 

be limited by PSF (Morley, et al., 2005). PSF not only poses a barrier to physical 

rehabilitation, but also has an impact on daily activities (van der Werf, et al., 2001). 

For example, a qualitative study found that fatigue had a considerable detrimental 

effect on QOL (Ferrell, et al., 1996). A quantitative study noted that PSF was 

independently associated with low scores on all subscales of the Short Form-36 (SF-

36), a multi-purpose survey of health related QOL, except for role limitations due to 

emotional problems (Naess, Waje-Andreassen, Thomassen, Nyland, & Myhr, 2006). 

Furthermore, patients with the highest levels of self-reported fatigue convey the least 

confidence in performing ADLs without falling, even though fatigue did not predict 

ambulatory capacity (Michael, et al., 2006). PSF may also prevent a return to the 

workplace or resumption of social activities, even where other neurological or 

cognitive sequelae cannot be found (Staub & Bogousslavsky, 2001a). In fact, several 

studies have noted that stroke survivors with less severe physical or cognitive 

disability tend to rate their fatigue as more severe (Ingles, et al., 1999; Staub & 

Bogousslavsky, 2001a; van Zandvoort, Kessels, Nys, de Haan, & Kappelle, 2005), 

with PSF sometimes being the only reported post-stroke sequela (Staub & 

Bogousslavsky, 2001a). It has been suggested that the occurrence of severe fatigue in 

physically non-impaired and neurologically problem-free post-stroke patients 
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indicates that other factors or processes mediate PSF (van der Werf, et al., 2001). De 

Groot et al. (2003) suggest two different explanations. First, the relative lack of other 

post-stroke sequelae may lead to experience of PSF as a more prominent symptom; 

alternatively, stroke survivors with less severe post-stroke disabilities may have 

higher expectations of their recovery and return to normal, and therefore over-report 

fatigue.  

Proposed causes of post-stroke fatigue 

Little is known about the pathogenesis of PSF (Jaracz, Mielcarek, & 

Kozubski, 2007).  Several potential contributing factors have been proposed including 

deconditioning, biological issues, stroke type and site, and sleep disorders (Tseng, 

Billinger, Gajewski, & Kluding, 2010). 

Physical deconditioning, which is common after stroke, has been suggested as 

a factor contributing to development of PSF (McGeough, et al., 2009). However, a 

study investigating the relationships between fatigue and fitness found no association 

(Michael, et al., 2006). One study, which differentiated pre- and post-stroke fatigue 

found pre-stroke fatigue was an important predictor of PSF, but also noted that 36% 

of patients without pre-stroke fatigue still exhibited PSF (Choi-Kwon, et al., 2005).  

Underlying biological mechanisms have been suggested as contributors to PSF 

(McGeough, et al., 2009). Several physiologic or biochemical parameters, when 

disrupted, can result in fatigue (e.g., malnutrition, hypovolemia, dehydration, 

hypoglycaemia) (De Groot, et al., 2003). One study found an association between the 

plasma glutamate-glutamine ratio and fatigue (Syed, Castell, Ng, Winward, & 

Rothwell, 2007). Another study found that PSF was associated with low daytime 

blood pressure and the authors suggested that fatigue may be a consequence of 
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antihypertensive medication (Harbison, Walsh, & Kenny, 2009). A recent review 

noted that the role of biological mechanisms currently requires further study 

(McGeough, et al., 2009). 

While Glader et al. (2002) noted that PSF was not associated with stroke type, 

there is some limited evidence to suggest an association between right-hemispheric 

strokes and PSF or lack of energy (Sisson, 1995, 1998). However, the majority of 

research has found no association between PSF and either lesion location or stroke 

severity (Choi-Kwon, et al., 2005; Glader, et al., 2002; Ingles, et al., 1999; Leegaard, 

1983; van der Werf, et al., 2001). Staub and Bogousslavsky (2001a) found that 

although PSF did not correlate with hemisphere of the lesion, it did correlate with site 

of lesion. They identified a gradient for the development of PSF from a low frequency 

in cortical lesions to intermediate frequency in subcortical and thalamic lesions and 

high frequency in brainstem lesions. While this finding was based on a small sample 

(n=42), it is not surprising given brainstem involvement in general levels of arousal. 

Another study found that PSF was independently associated with infarction in the 

basilar artery territory through an interaction with functional state (Naess, Nyland, 

Thomassen, Aarseth, & Myhr, 2005). Basilar artery infarctions with low Modified 

Rankin Scale (MRS; a common scale for measuring degree of post-stroke disability) 

(Rankin, 1957) scores, indicating higher levels of disability, had the highest PSF 

severity, while basilar artery infarctions with high MRS scores had the lowest PSF 

severity. The authors suggest that PSF is especially sensitive to basilar artery 

infarction, relatively insensitive to cerebral hemisphere infarctions and speculated that 

the mechanisms causing PSF are different in basilar artery and cerebral hemisphere 

infarctions (Naess, et al., 2005).  
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The finding that PSF may be related to lesions in certain areas has led to the 

concept of ‘primary’ PSF (Staub & Bogousslavsky, 2001a). According to this 

concept, PSF may develop in the absence of post-stroke depression, significant 

cognitive impairment, or any other clinical dysfunction; being linked to interruption 

of the neural networks involved in attention, the reticular activating system and 

related structures involved in the subcortical attentional network (Barker-Collo, et al., 

2007; Staub & Bogousslavsky, 2001a). Given the conflicting results of studies 

investigating the link between PSF and locus of lesion, the reality of ‘primary’ PSF is 

not yet clear (Colle, et al., 2006).  

Some authors have suggested that PSF may be a result of co-morbid sleep 

disorders such as sleep apnoea, which is characterized by pauses in breathing during 

sleep (Appelros, 2006; Schepers, et al., 2006). Sleep disorders occur in approximately 

two-thirds of patients who have suffered a stroke (Parra et al., 2000; Sandberg, 

Franklin, Bucht, & Gustafson, 2001; Schepers, et al., 2006). Symptoms associated 

with sleep disorders, such as excessive daytime sleepiness, may be described as 

fatigue (Colle, et al., 2006). Park et al. (2009) and Appelros (2006) both identified a 

significant association between sleep disturbance and PSF but sleep disturbance was 

evaluated by interview rather than using a validated measure, and PSF also occurred 

independently of any reported sleep disturbance. Further study is needed to explore 

the relationship between fatigue and sleep disorders, both prior to and after stroke 

(van der Werf, et al., 2001).  

In summary, the aetiology of PSF currently remains uncertain but it seems 

several causative factors may be involved, and these may interact with other risk 

factors and co-morbid health and psychological difficulties  (Jaracz, et al., 2007; 

McGeough, et al., 2009). 
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Post-stroke fatigue risk factors  

Given the high reported prevalence of PSF and its impact on rehabilitation and 

daily functioning, it is important to be able to identify those at greatest risk of 

developing this difficulty in order that its negative consequences can be minimized. 

Evidence to support specific risk factors for PSF is currently limited and unclear, and 

studies have focused on correlational relationships limiting ability to determine 

causality (Colle, et al., 2006; De Groot, et al., 2003; Schepers, et al., 2006).  

Some of the factors examined thus far include, time since stroke, stroke type, 

stroke severity, age, gender, and physical condition. In terms of stroke-related 

variables, the time elapsed since stroke has not been associated with frequency, 

severity, duration or impact of PSF (Ingles, et al., 1999; van der Werf, et al., 2001), 

although as stated earlier, there is some limited evidence to suggest PSF occurrence 

may increase over time. Glader et al. (2002) found that patients experiencing PSF 

were older and in poorer physical condition before their strokes occurred, and 

consequently may have also been more fatigued prior to stroke onset. Unfortunately, 

Glader et al.’s (2002) study did not differentiate between pre- and post-stroke fatigue. 

De Groot et al. (2003) note there is anecdotal evidence to suggest PSF may be more 

prevalent in younger patients and suggest they may have more robust daily lives than 

older post-stroke patients, making PSF more of a barrier for younger patients in 

completing their usual activities. Other studies have found no association between 

PSF and age (Ingles, et al., 1999; van der Werf, et al., 2001). In terms of other 

demographic variables, PSF has not been associated with gender (Ingles, et al., 1999; 

van der Werf, et al., 2001), but has been linked to living alone or in an institution prior 

to stroke (Glader, et al., 2002). Unfortunately, thus far the risks factors for PSF remain 

uncertain due to conflicting and limited empirical research (Lerdal et al., 2009; 
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McGeough, et al., 2009). As such, it is difficult to identify those at risk of developing 

PSF. However, greater headway has been made in identifying other health related 

factors that tend to co-occur with PSF. 

Co-morbid health issues 

Evidence of a relationship between PSF and other health related variables is 

mixed. Ingles et al. (1999) found that PSF could not be attributed to an increased 

number of co-morbid health problems. Yet, as stated earlier, Glader et al.(2002) noted 

that patients were at greater risk of developing PSF if they were in a poor physical 

condition before the stroke, and that PSF was highly correlated to patient’s 

estimations of general health and pain level. In contrast, Appelros (2006) did not find 

a significant correlation between pain and PSF. Glader et al.(2002) also noted that 

patients with impaired ADL function and for whom the stroke was a subsequent 

episode, were more likely to develop PSF. Van der Werf et al. (2001) found that 

ambulation and neuropsychological complaints were both correlated with level of 

experienced PSF, although they note that quantification of neuropsychological 

problems was based on self-report rather than formal test scores.  

In terms of motor dysfunction, one study found that severe disability on the 

MRS was an independent factor related to PSF (Choi-Kwon, et al., 2005). Appelros 

(2006) also found that PSF was strongly associated with low scores on the MRS and 

suggested that PSF is closely linked to general disability. However, Naess et al. 

(2005) found that PSF was only strongly associated with low scores on the MRS for 

patients with basilar artery infarctions and not for patients with cerebral hemisphere 

infarctions. Furthermore, Choi-Kwon et al. (2005) note that 56% of patients with PSF 

could not specify the reason for it, concluding that physical impairment could not 
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explain all PSF. Studies by Schepers et al. (2006) and Park et al. (2009) did not find 

any association between PSF and motor deficiency. Another study comparing PSF in 

patients with either minor stroke or TIA found the minor stroke patients experienced 

significantly more fatigue despite having little or no motor deficit (Winward, et al., 

2009). Moreover, the links between PSF and motor dysfunction which have been 

identified are correlational, hence, PSF could result in poor MRS score even if 

physical dysfunction is not present and consequently, the nature of the relationships 

between the two factors is still unclear. In addition to the health factors discussed here 

which have been identified as relating to PSF, research has also investigated the co-

occurrence of mental health issues. 

Anxiety and depression 

Anxiety and depression have also been investigated as possible risk factors or 

correlates of PSF. Anxiety may present as fatigue, though it can be differentiated from 

fatigue using assessment techniques such as SWIKIR (Somatic symptoms, Worries, 

Irritability, Keyed up or on edge, Initial insomnia, and Relaxation difficulties) 

(Barker-Collo, et al., 2007; Baughman, 1994). Naess et al. (2005) noted that whilst 

anxiety was associated with fatigue, this was not the case among non-depressed 

patients, suggesting anxiety may not be independently associated with PSF.  

According to Choi-Kwon et al. (2005) depression is the only post-stroke 

difficulty where a relationship with PSF has been consistently demonstrated. Fatigue 

is a recognized symptom of depression but does not include concomitant feelings of 

anhedonia, worthlessness, hopelessness, or suicidal ideation (Lieberman, 2003). The 

fact that there is this overlap in that fatigue is a symptom of depression, and included 

in most depression measures, makes the analysis of studies measuring fatigue and 
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depression in stroke patients complex (Colle, et al., 2006). Depressive disorders often 

occur following a stroke (Astrom, et al., 1993; Staub & Bogousslavsky, 2001a) and 

some studies have shown that PSF is an important component of post-stroke 

depression (Appelros, 2006; Glader, et al., 2002). However, PSF also occurs 

independently of depression. For example, van der Werf et al. (2001) found that only 

38% of patients with severe PSF met the criteria for a depressive disorder, while 

Schepers et al. (2006) noted that three quarters of patients with moderate to high PSF 

were not depressed, and Ogden et al. (1997) found only 4 of 123 patients with 

subarachnoid hemorrhage reported new-onset depression while 75% reported 

experiencing problems with PSF. Ingles et al. (1999) also found that PSF was 

independent of depression, but noted that the impact of PSF on functional abilities 

was strongly influenced by depression. They conclude that it is not clear whether 

depression increases functional impairment attributed to PSF, or whether greater 

consequences of PSF lead to depression. In a study using a depression measure 

without any fatigue items (Montgomery-Asberg Depression Rating Scale), 33% of 

fatigued patients did not have depressive symptoms (Naess, et al., 2005). Choi-Kwon 

et al. (2005) also utilized a measure devoid of fatigue related items and found that 

post-stroke depression was an independent factor related to PSF. However, when 

patients without post-stroke depression were excluded, 50% still exhibited PSF.  

Several authors suggest that whilst PSF and depression evolve independently, 

there is a certain amount of overlap between the two constructs (Annoni, et al., 2008; 

Choi-Kwon, et al., 2005; Staub & Bogousslavsky, 2001a; Winward, et al., 2009). 

Where depression and PSF do co-occur, psychotherapeutic and/or pharmacological 

interventions for depression may reduce the impact of fatigue (Ingles, et al., 1999). 

The relationship between PSF and post-stroke depression may also be related to the 
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patient’s level of social support. Michael et al. (2006) found that patients with PSF 

reported significantly less social support than those without PSF and suggest this may 

link to a lack of motivation and a degree of social isolation. Reduced social contact 

and lack of social support after a stroke have been suggested as factors which promote 

the development of depression (Astrom, et al., 1993).  

The many factors which have been identified as contributing to or interacting 

with PSF are summarised in Table 1 below, taken from De Groot et al. (2003). 

To summarise Section 2, persistent and significant fatigue affects a 

considerable proportion of stroke survivors. Pathologic fatigue is not ameliorated by 

rest, is perceived as abnormal, and may be characterised as chronic; with multiple, 

often unknown causes. Several difficulties exist in defining fatigue, not least that it is 

a complex construct involving physiological, cognitive, psychosocial and behavioural 

processes. There is no consensus on an operational definition of fatigue but a 

definition incorporating both the subjective nature of the condition and the range of 

modalities involved has been adopted for the purposes of this study.  

PSF may have a significant impact on patients’ daily lives, posing a barrier to 

rehabilitation, returning to work, and other daily activities. PSF also independently 

predicts decreased functional independence, institutionalisation, and case-fatality. 

Evidence concerning the aetiology of and risk factors for PSF is currently limited and 

inconsistent with differences in definition, case-mix and methods of assessment of 

PSF make comparisons between studies complex. Depression is the only factor where 

a relationship to PSF has been consistently demonstrated. However, both PSF and 

post-stroke depression occur independently of each other, suggesting other factors 

may be pivotal in the development of PSF. 
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Table 1. Factors contributing to or interacting with PSF 

Physiologic Factors 
Altered nutritional status Malnutrition 

Hypovolemia/dehydration 
Biochemical abnormalities Electrolyte imbalance 

Hypoglycaemia 
Systemic states or disorders Hypothyroidism 

Infection/fever 
Anaemia 
Renal failure 
Diabetes 
Chronic pain 
Congestive heart failure 
Inflammatory disorders 

Medication side effects Hypnotics/tranquilizers 
Anticonvulsants 
Corticosteroids 
Antihypertensives 
Antihistamines 
Opiates 
Beta-blockers 

Sleep disorders Chronic sleep disturbance because of: 
Hospitalisation 
Pain/discomfort 
Illness-related stress 

Sleep apnoea 
Hypersomnia/insomnia 

Immobility/inactivity Disuse 
Physical deconditioning 
Excessive rest 
Physical impairment 

Psychologic Factors 
Levels of perceived effort Perceived increase in: 

Mental effort or strain 
Physical effort or strain 

Illness-related stress Stressors: 
Neurologic, physical, and/or 
cognitive impairment 
Stroke as a chronic disease 
Life-altering effects of stroke 

Co-morbid mood disorders Anxiety disorders 
Depression or other mood disorder 
Stress-related disorder 
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A biopsychosocial model of PSF developed by Lerdal et al. (2009) 

incorporating the possible antecedents, co-morbid difficulties, experiences and effects 

of fatigue discussed is shown in Figure 2 below. 

 

Figure 2. Biopsychosocial model of PSF 

Image has been removed for copyright reasons. 

 

 

 

 

 

 

 

 

Section 3: Assessment and Treatment of Post-Stroke Fatigue 

This section discusses issues in the assessment of PSF, available measures of 

PSF, and possible interventions. 

Issues in the assessment of post-stroke fatigue 

There are numerous measures of fatigue, some of which are general and some 

of which are stroke-specific. This review will only examine those measures which are 

relevant in the context of stroke. Before describing measures of PSF in detail, a more 

general discussion of issues relevant to the assessment of PSF is warranted. From a 

clinical perspective, valid methods to assess and quantify symptoms of fatigue are a 

fundamental prerequisite for evaluating treatment outcomes (Funk, 1989; Mota & 
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Pimenta, 2006). The multi-modal, subjective nature of fatigue, and the lack of a firm 

definition, has resulted in difficulties developing fatigue assessment instruments with 

established psychometric properties (LaChapelle & Finlayson, 1998; Mota & 

Pimenta, 2006). Having noted this limitation, a proliferation of measures purporting to 

assess fatigue are available to the clinician and researcher (Dittner, Wessely, & 

Brown, 2004). In a review to facilitate the study of fatigue, Aaronson et al. (1999) 

differentiate between five types of fatigue measures which assess: (a) subjective 

quantification of fatigue; (b) subjective assessment of distress caused by fatigue; (c) 

subjective assessment of the impact of fatigue on ADLs; (d) assessments of certain 

widely recognized correlates of fatigue such as sleep and depression; and (e) 

assessment for key biological parameters of fatigue.  

In terms of using objective versus subjective measures of fatigue, several 

authors suggest that as fatigue is a subjective experience, it is best captured using a 

subjective assessment tool (Ferrell, et al., 1996; Kaasa, et al., 1999; Meek et al., 

2000). Mota and Pimenta (2006) suggest “the subjectivity of the symptom reinforces 

the importance of self-report measures in capturing the patients’ point of view, rather 

than the professional’s” (p.50).Whilst subjective assessment measures can include 

items that span the range of internal fatigue dimensions, a comparable objective 

assessment measure has not been developed (LaChapelle & Finlayson, 1998). 

However, objective measures can quantify important aspects of fatigue, such as 

behavioural consequences and impact on functioning, and can help identify fatigue 

patterns by recording aspects such as timing and duration (Dittner, et al., 2004). One 

objective measure that has been investigated is electromyography as a means of 

measuring neuromuscular fatigue (Lee, Hicks, & Nino-Murcia, 1991; Riley & 

Bilodeau, 2002). Unfortunately, the value of such simplistic measurements in the 
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evaluation of a complex phenomena such as fatigue is limited (Barker-Collo, et al., 

2007). It makes intuitive sense that ideally, any assessment of fatigue should include 

both objective and subjective measures. Some assessment tools include both 

subjective measures of experience and objective measures such as quantifying 

physical activity (e.g., The Checklist of Individual Strength [CIS]) (Dittner, et al., 

2004). Objective information may also be gathered by observation and/or from others 

such as family and caregivers.  

Many authors have focused on the dimensions of fatigue which are assessed 

by each scale rather than discriminating between objective and subjective measures 

(Hjollund, Andersen, & Bech, 2007; Mota & Pimenta, 2006). Principally, measures 

may be one-dimensional scales or multidimensional scales (Dittner, et al., 2004). One-

dimensional scales are usually short and derive a single score to summarise diverse 

symptoms and behaviours (Dittner, et al., 2004). Several authors point out that a brief 

assessment tool for fatigue may be advantageous as the assessment itself will not 

fatigue patients, and thus influence results (LaChapelle & Finlayson, 1998; Lee, et al., 

1991; Meek, et al., 2000; Mota & Pimenta, 2006). Furthermore, patients who suffer 

fatigue may have difficulty maintaining concentration long enough to complete a 

more comprehensive measure of fatigue (LaChapelle & Finlayson, 1998). A review of 

fatigue assessment tools by Dittner et al. (2004) notes that one-dimensional scales, 

being simple to administer and score, may be useful as outcome measures and 

screening tools. Furthermore, those that have been carefully constructed can 

demonstrate good levels of internal consistency and test-retest reliability (Dittner, et 

al., 2004). Yet, Mota and Pimenta (2006) also state that assessment tools which 

contain fewer items may be less sensitive in identifying and quantifying symptoms. 

Chaudhuri and Behan (2004) suggest that scales which fail to regard fatigue as a 
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multi-dimensional phenomena with cognitive, physical and psychological components 

have major limitations. Similarly, Hjollund et al. (2007) suggest using a 

multidimensional approach including physical, emotional, cognitive and functional 

axes. The review by Mota and Pimenta (2006) also identified many dimensions 

assessed by various fatigue measures including mental, physical, psychosocial, 

cognitive, affective and severity.  

Multidimensional scales tend to be longer, assessing between two and five 

dimensions of fatigue (Mota & Pimenta, 2006), and typically providing both 

qualitative and quantitative assessment (Dittner, et al., 2004). Mota and Pimenta 

(2006) suggest that the dimensions assessed are important due to the 

multidimensionality of fatigue; as assessing only a part of the phenomena may lead to 

errors in judgements about severity or treatment choices. Dittner et al. (2004) 

categorised measures as to whether they assessed: severity; impact; functional 

outcome; phenomenology; possible triggers; frequency; intensity; aspects related to 

fatigue; duration; distress; timing; or, a combination of these factors. This review 

concludes that the clinician or researcher should choose a fatigue scale which 

measures the aspect of fatigue which they are investigating, provided that the scale is 

also valid and reliable. Aaronson et al. (1999) point out that no single measure could 

capture the breadth of fatigue, and investigators should instead select a measure which 

focuses on the aspect of fatigue which is of interest to them. In addition to measures 

specific to fatigue, there are several generic measures, usually assessing health related 

QOL, which include fatigue as one dimension of a broader health assessment, such as 

the SF-36 (Dittner, et al., 2004; Ware & Sherbourne, 1992). These measures may be 

useful for providing a brief snapshot of fatigue within the context of the individual’s 

general well-being (Dittner, et al., 2004). 
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As well as differentiating between one-dimensional and multidimensional 

measures, the review by Mota and Pimenta (2006) differentiates measures of fatigue 

on the basis of whether the measure is evaluative or discriminative, with the majority 

identified as evaluative. Instruments whose purpose is evaluative are constructed to 

measure the severity of a phenomena, whereas instruments with a discriminative 

purpose are constructed to differentiate fatigued from non-fatigued individuals (Mota 

& Pimenta, 2006). Dittner et al.’s (2004) review also investigated the discriminative 

validity of fatigue measures. They suggest an important aspect of assessment 

measures may be their ability to discriminate cases from non-cases, with acceptable 

levels of sensitivity and specificity. Also as discussed earlier, there are a number of 

common co-morbidities (e.g., depression, anxiety) and confounds to assessment (e.g., 

physical limitations due to stroke) relevant to PSF and any investigation of PSF must 

utilize measures which can differentiate between them.  

Regardless of the dimensions assessed, current consensus within the medical 

literature is to use questionnaires to assess fatigue (Kaasa, et al., 1999), and self-

completed questionnaires have commonly been used in fatigue research, though they 

have several limitations (Chaudhuri & Behan, 2004; Smith, van den Broek, Renkens, 

& Denollet, 2008). Firstly, there are difficulties stemming from the lack of consensus 

on a definition of fatigue. Each assessment tool is based on the developer’s 

conceptualization of fatigue, and the questions will be answered by the patient on the 

basis of their own interpretation of the phenomena  (Dittner, et al., 2004). It has also 

been suggested that any questions or items which utilize the term fatigue are 

susceptible to misinterpretation by respondents (LaChapelle & Finlayson, 1998). 

Thus, scales may be measuring different aspects of fatigue, or even different 

constructs (Barker-Collo, et al., 2007). Secondly, the majority of assessment tools 
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have been developed to measure fatigue in specific clinical conditions (Hjollund, et 

al., 2007). Dittner et al. (2004) suggest that the differing expressions of fatigue in 

various patient groups, and different underlying mechanisms, mean that one 

assessment tool cannot be applicable to all groups and is never likely to be. In 

contrast, Hjollund et al. (2007) state “since fatigue is an unspecific symptom there is 

no need for developing disease specific fatigue scales for each individual disease” 

(p.14). With regard to PSF specifically, De Groot et al. (2003) suggest that measures 

used in other populations may prove useful.  

Of relevance to the present study, limitations of self-report questionnaires 

when used repeatedly over time include that identifying genuine changes can be 

complex due to a regression to the mean effect, particularly for phenomena where 

symptom severity may fluctuate (Chaudhuri & Behan, 2004). Additionally, 

participant’s awareness of being studied may lead to a bias in their responses 

(Hawthorne effect; Aaronson, et al., 1999; Chaudhuri & Behan, 2004). Another factor 

is the role that patient’s expectations play in self-reports of fatigue. Little research has 

been conducted to investigate any discrepancy between how patient’s actually feel 

and how they think they should feel, which could significantly influence self-reports 

(Aaronson, et al., 1999). Another limitation of self-report measures is that the 

patient’s ability to complete measures may be impacted by physical or cognitive 

difficulties (LaChapelle & Finlayson, 1998). For example, patients with tremors, 

paralysis, or visual impairment may be unable to complete any kind of visual 

analogue scale reliably (Lee, et al., 1991). Furthermore, self-report formats rely on the 

patient’s ability to attribute difficulties to fatigue or other conditions, but as Ditnner et 

al. (2004) point out, there is a certain amount of overlap between fatigue and other 

conditions such as depression and anxiety. They state “these same problems may 



33 

 

occur as a consequence of the disease in the absence of a subjective experience of 

fatigue. A test score may therefore confound aspects of disease symptomatology with 

fatigue severity” (Dittner, et al., 2004, p.167). 

Specific measures of post-stroke fatigue 

There is no consensus on which fatigue scales are most appropriate for use 

with stroke survivors (Barker-Collo, et al., 2007). A recent evaluation which aimed to 

identify which fatigue scales were the most valid, feasible and reliable to use with 

post-stroke patients identified 55 different fatigue scales, all devised for use in 

conditions other than stroke (Mead et al., 2007). The study identified four scales as 

being valid and feasible to administer to stroke patients: the vitality subscale of the 

SF-36 (Anderson, Laubscher, & Burns, 1996); the fatigue subscale of the Profile of 

Mood States (POMS) (McNair, 1971); the Fatigue Assessment Scale (FAS) (Smith, et 

al., 2008); and the general subscale of the Multidimensional Fatigue Symptom 

Inventory (MFSI) (Christensen, et al., 2008). Of these four scales, three have been 

identified as being utilised with post-stroke populations: the SF-36 (Anderson, et al., 

1996); the FAS (Smith, et al., 2008); and the MFSI (Christensen, et al., 2008). In 

addition, this review identified six other fatigue scales which have been utilized with 

post-stroke populations: the Fatigue Severity Scale (FSS) (Choi-Kwon, Choi, Kwon, 

Kang, & Kim, 2007; Choi-Kwon, et al., 2005; Harbison, et al., 2009; Michael, et al., 

2006; Morley, et al., 2005; Naess, et al., 2005; Naess, et al., 2006; Park, et al., 2009; 

Schepers, et al., 2006; van de Port, Kwakkel, Schepers, Heinemans, & Lindeman, 

2007); the Visual Analogue Scale for Fatigue (VAS-F) (Choi-Kwon, et al., 2007); the 

CIS (van der Werf, et al., 2001); the Chalder Fatigue Scale (FS) (Winward, et al., 

2009); the Fatigue Assessment Instrument (FAI) (Bogousslavsky & Staub, 2003; 
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Brioschi et al., 2009; Gramigna, et al., 2007); and, the Fatigue Impact Scale (FIS) 

(Choi-Kwon, et al., 2005; Ingles, et al., 1999; Jaracz, et al., 2007). These scales will 

each be briefly reviewed in turn below with regard to the fatigue instrument 

characteristics discussed, before being summarised in Table 2 below. 

The SF-36 (Ware & Sherbourne, 1992) is one of the most commonly used 

generic measures of health related QOL (Kaasa, et al., 1999). As such, it was not 

included in some reviews of fatigue specific instruments (i.e., Dittner, et al., 2004; 

Mota & Pimenta, 2006). The SF-36 is a brief and simple 36-item (e.g., how much 

bodily pain have you had during the past 4 weeks?) self-report questionnaire. It 

comprises eight health scales: physical functioning; role limitations – physical; bodily 

pain; general health; vitality (energy and fatigue); social functioning; role limitations 

– emotional; and, mental health (Ware & Sherbourne, 1992). Two core dimension 

scores, physical and mental component scores, can be derived from the eight scales 

(Anderson, et al., 1996). The SF-36 avoids the ceiling effect of most disability scales, 

has satisfactory internal consistency, and is a valid measure of both physical and 

mental health after stroke (Anderson, et al., 1996). The scale has shown criterion 

validity with a significant improvement in fatigue experienced following 

rehabilitation intervention, and discriminant validity between patients with rheumatic 

disorders, systemic lupus erymathosus and controls (Whitehead, 2009). The vitality 

subscale, which contains four questions pertaining to energy and fatigue, has 

specifically been recommended for use with post-stroke populations (Mead, et al., 

2007). The vitality subscale has good internal consistency, test-retest reliability and 

construct validity (Mead, et al., 2007). 

The POMS (McNair, 1971) is a commonly used measure of psychological 

distress (Curran, Andrykowski, & Studts, 1995) and thus, was also not included in the 



35 

 

two recent reviews of fatigue specific instruments (i.e., Dittner, et al., 2004; Mota & 

Pimenta, 2006). It is a subjective self-report measure consisting of 65 adjectives (e.g., 

lively) requiring respondents to indicate the degree to which each adjective describes 

themselves during the past week on a 5-point Likert scale (Mead, et al., 2007). The 

standard scale yields a global distress score and scores for six subscales: fatigue-

inertia; vigor-activity; tension-anxiety; depression-dejection; anger-hostility; and, 

confusion-bewilderment (McNair, 1971). The fatigue-inertia subscale, recommended 

for use with post-stroke patients by Mead et al. (2007), has five items and can be used 

alone (Whitehead, 2009). The subscale demonstrates internal consistency, stable test-

retest reliability correlations and construct validity (Whitehead, 2009). However, the 

internal consistency and test-retest reliability results may be due to the subscale 

including several similar adjectives and failing to measure different facets of fatigue 

(Mead, et al., 2007). For example, the fatigue subscale includes the synonyms: worn 

out; fatigued; exhausted; weary; and, bushed. Dittner et al. (2004) note that generic 

instruments which include fatigue as one dimension can only provide a brief index of 

fatigue within the context of broader health outcomes. Furthermore, because the 

POMS is primarily a measure of mood disturbance, it is likely that the fatigue 

subscale may more closely approximate mood disturbance, or depression, than other 

salient aspects of fatigue (Aaronson, et al., 1999). 

The FAS (Michielsen, De Vries, & Van Heck, 2003) is a subjective self-report 

questionnaire containing 10 statements (e.g., I get tired very quickly) which refer to 

both mental and physical fatigue, each scored on a 5-point Likert scale (Smith, et al., 

2008).  The scale assesses fatigue severity within the non-specific time-frame of how 

the patient usually feels (Whitehead, 2009). The evaluation by Mead et al. (2007) 

noted the FAS had adequate face validity and was feasible for use with post-stroke 
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patients. However, the review by Whitehead (2009) rated the psychometric properties 

of the FAS as moderate. Of the four measures recommended by Mead et al. (2007), 

the FAS had the best test-retest reliability but the lowest internal consistency. The 

divergent validity of the FAS has been said to be good because it measures fatigue 

and not depression, but it has been criticised for being one-dimensional and because 

general disability levels partially explain fatigue levels in post-stroke patients (Smith, 

et al., 2008). The FAS has not been widely evaluated but it has demonstrated 

discriminative validity in general population samples, working population samples, 

sarcoidosis patients and post-stroke patients (Smith, et al., 2008). More research on 

the internal consistency and the content validity of the FAS is warranted using larger 

sample sizes (Smith, et al., 2008). 

The MFSI (K. D. Stein, Martin, Hann, & Jacobsen, 1998) is a multi-

dimensional, subjective self-report measure containing 83 items (e.g., I feel run 

down), which are scored on a 5-point Likert scale (Dittner, et al., 2004). The 

dimensions assessed have been categorised as phenomenology and severity in the 

review by Dittner et al. (2004). The scale comprises five subscales: general fatigue; 

emotional fatigue; physical fatigue; mental fatigue; and, vigour. The MFSI has been 

utilized in a PSF study (Christensen, et al., 2008), although only the general fatigue 

subscale has been specifically recommended for use with post-stroke patients (Mead, 

et al., 2007). The review by Whitehead (2009) found the MFSI had good internal 

consistency, test-retest reliability, convergent validity and discriminative validity, and 

it provided a full description of both severity and impact of fatigue. The general 

fatigue subscale, which includes 30 items, has good internal consistency, good test-

retest reliability and convergent validity (Mead, et al., 2007). However, the review by 

Dittner et al. (2004) notes the MFSI does not distinguish mental fatigue between 
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patients and non-patients. Also, it is the longest of the scales and may therefore be 

unsuitable for post-stroke patients, particularly those experiencing fatigue. 

The FSS (Krupp, LaRocca, Muir-Nash, & Steinberg, 1989) is the most 

commonly used fatigue scale across all clinical conditions (Hjollund, et al., 2007). 

The FSS is a one-dimensional, subjective, self-report measure containing nine 

statement-type items (e.g., I am easily fatigued), which are scored on a 7-point Likert 

scale (Mota & Pimenta, 2006). The total score is the mean of the nine item scores, 

with higher scores indicating greater impact of fatigue on daily life and functioning 

(Schepers, et al., 2006). The dimension assessed has been categorised as severity by 

Mota and Pimenta (2006) and as impact and functional outcomes related to fatigue by 

Dittner et al. (2004). According to the review by Dittner et al. (2004), the FSS has 

high internal consistency, good test-retest reliability, and is sensitive to change with 

time and after treatment. Dittner et al. (2004) also note the FSS is able to distinguish 

patients with different diagnoses (between systemic lupus erythematosus and MS, and 

between CFS, MS and primary depression), but Mota and Pimenta (2006) classify it 

as an evaluative tool rather than discriminative. Whitehead (2009) notes the FSS has 

good psychometric properties for such a short instrument. Schepers et al. (2006) 

suggest that, as the FSS is a brief and simple instrument, it is feasible for stroke 

patients. 

The VAS-F (Lee, et al., 1991) is classified by Aaronson et al. (1999) as 

measuring subjective fatigue. It is a self-report measure containing 18 items (e.g., not 

at all tired, extremely tired) where patients place marks along continuums of 10cm 

with anchor points at each end (LaChapelle & Finlayson, 1998). Of the 18 items, 13 

produce a fatigue subscale and 5 contribute to an energy subscale (Aaronson, et al., 

1999). As such, Dittner et al. (2004) and Whitehead (2009) classified the VAS-F as a 
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two-dimensional measure of energy and fatigue. However, Mota and Pimenta (2006) 

classified it as a one-dimensional, evaluative measure of overall symptom severity. 

Dittner et al. (2004) describe the psychometric properties of the VAS-F as good whilst 

Whitehead (2009) describes them as moderate. The VAS-F has been criticised for 

failing to distinguish between fatigue and sleepiness and for being vulnerable to 

impulsive answers (LaChapelle & Finlayson, 1998). However, visual analogue scales 

require minimal reading, time and energy to complete; thus, assessment tools such as 

the VAS-F are suitable for patients with a range of brain injuries including stroke 

(LaChapelle & Finlayson, 1998). Visual analogue scales also allow patient’s freedom 

to respond to questions without bias and the restriction of set responses (Lee, et al., 

1991). 

The CIS (Vercoulen et al., 1994) was not included in the review by Mota and 

Pimenta (2006) or Whitehead (2009), but has been widely used in fatigue studies, 

including one study specifically looking at PSF (van der Werf, et al., 2001). The CIS 

is a multi-dimensional self-report measure of severity and behavioural consequences 

of fatigue (Dittner, et al., 2004). It contains four subscales: subjective experience of 

fatigue; reduced concentration; reduced motivation; and, reduced physical activity 

(Dittner, et al., 2004). The CIS consists of 20 items (e.g., thinking requires effort) 

each of which is scored on a 7-point Likert scale (Vercoulen, et al., 1994). The review 

by Dittner et al. (2004) found that the CIS has good internal consistency, split-half 

reliability, and it discriminates amongst chronic fatigue patients, MS patients and 

healthy controls. The CIS has been recommended for use in post-stroke populations 

due to its inclusion of more objective items and particularly for use as a monitor of 

treatment outcome (De Groot, et al., 2003). 
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The FS (Chalder et al., 1993) was developed for and has been widely used 

with chronic fatigue syndrome patients (Dittner, et al., 2004). The self-report 

questionnaire consists of 11 questions (e.g., have you felt tired/lacking in energy for 

more than 3 hours on any day in the past week?) on tiredness, energy, and the need to 

rest, but does not ask specifically about fatigue (Winward, et al., 2009). The items of 

this evaluative and discriminative scale are scored on a 4-point Likert scale, and load 

onto two dimensions: mental fatigue and physical fatigue (Mota & Pimenta, 2006). 

The review by Dittner et al. (2004) suggests the FS assesses fatigue severity. The 

scale has good internal consistency and test-retest reliability, adequate content validity 

(Mota & Pimenta, 2006), yet poor discriminative validity (Whitehead, 2009). It has 

been criticised because the presence of primary physical or cognitive dysfunction may 

confound interpretations of responses (Dittner, et al., 2004), which may be 

particularly relevant to stroke samples. 

The FAI (J. E. Schwartz, Jandorf, & Krupp, 1993) is an expanded version of 

the FSS, with items added to assess additional aspects of fatigue: information 

regarding possible triggers; and, activities which might modify fatigue (Dittner, et al., 

2004; J. E. Schwartz, et al., 1993). It is an evaluative self-report measure consisting of 

29 statement items (e.g., I feel drowsy when I am fatigued) scored on a 7-point Likert 

scale (Mota & Pimenta, 2006). The FAI has four subscales: fatigue severity; situation 

specificity; consequences of fatigue; and, responsiveness to rest/sleep (Dittner, et al., 

2004). It is a multi-dimensional measure assessing phenomenology, severity, impact 

and possible triggers of fatigue (Dittner, et al., 2004). Internal consistency and test-

retest reliability are moderate (Mota & Pimenta, 2006), and only two of the subscales 

(severity and consequences) demonstrate concurrent validity (Dittner, et al., 2004), 

but the FAI does demonstrate discriminative validity (Mota & Pimenta, 2006). The 
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review by Whitehead (2009) noted the FAI failed to correlate significantly with other 

measures of fatigue or energy levels. 

The FIS (Fisk et al., 1994) is an evaluative self-report questionnaire containing 

40 items (e.g., Because of my fatigue….I feel less alert), which are responded to on a 

5-point Likert scale (Ingles, et al., 1999). It is a multi-dimensional measure of the 

impact of fatigue on three dimensions: cognitive, physical, and, psychosocial 

(Whitehead, 2009). The FIS has good internal consistency, discriminative and 

construct validity (Mota & Pimenta, 2006). It is also said to provide a full description 

of both the severity and impact of fatigue (Whitehead, 2009). However, the wording 

assumes that the patient is suffering from fatigue (e.g. because of my fatigue...) which 

allows a measure of attribution and potential for misattribution (Dittner, et al., 2004). 

 Table 2 shows the characteristics and properties of the fatigue scales. To 

summarise, valid methods to quantify fatigue are critical to greater understanding of 

the phenomena. A variety of fatigue measures are available including objective and 

subjective, one-dimensional and multi-dimensional, and evaluative and 

discriminative. The majority of fatigue measures are self-report questionnaires, which 

have a number of limitations. However, reviews suggest subjective quantification is 

the most appropriate way to measure subjective phenomena such as fatigue. Measures 

which have been recommended and/or utilized to investigate PSF were briefly 

reviewed. Most have adequate psychometric properties and each quantifies different 

aspects of fatigue. Dittner et al. (2004) recommend clinicians and researchers choose 

a measure which is most appropriate for their purpose, provided it is also valid and 

reliable. Based on this, the FSS, CIS, VAS-F, and SF-36 were chosen to evaluate this 

feasibility study and to inform choice of measure for any possible future trial. 
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Table 2. Characteristics and properties of fatigue scales 

Name of 
Measure 

No. of 
Items 

Subscales Reliability Validity No. of uses 
with PSF  

Recommended 
specifically for PSF 

Issues/Criticisms 

SF-36  36 8 Good Good 1 study 
 

Only the vitality 
subscale 

None identified 

POMS 65 6 Good Fair No Only the fatigue-
inertia subscale 

Numerous questions, the fatigue subscale 
fails to measures different facets of 
fatigue 

FAS 10 None Good Fair 1 study Yes Fails to measure different facets of 
fatigue 

MFSI 83 5 Good Good 1 study Only the general 
fatigue subscale 

Numerous questions, does not 
distinguish mental fatigue between 
patients and non-patients 

FSS 9 None Good Good 10 studies Yes None identified 
VAS-F 18 2 Good Fair 1 study No Fails to distinguish between fatigue and 

sleepiness; vulnerable to impulsive 
answers 

CIS 20 4 Good Good 1 study Yes None identified 
FS 11 None Good Poor 1 study No Primary cognitive or physical 

dysfunction may confound responses 
FAI 29 4 Fair Fair 3 studies No Fails to correlate significantly with other 

fatigue measures 
FIS 40 None Good Good 3 studies No The wording assumes the patient suffers 

from fatigue 
CIS = Checklist of Individual Strength; FAI = Fatigue Assessment Instrument; FAS = Fatigue Assessment Scale; FIS = Fatigue Impact Scale; 
FS = Chalder Fatigue Scale; FSS = Fatigue Severity Scale; MFSI = Multidimensional Fatigue Symptoms Inventory; POMS = Profile of Mood 
States; SF-36 = Short Form 36; and, VAS-F = Visual Analogue Scale for Fatigue  
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Management of post-stroke fatigue 

Despite the high prevalence of PSF, it’s significant consequences and 

considerable patient concern, studies of PSF interventions are scarce (Barker-Collo, et 

al., 2007). Indeed, the UK’s National Clinical Guidelines for Stroke (2nd edition) does 

not refer to fatigue as a condition requiring treatment, nor does it mention any 

evidence for management or treatment of fatigue (Royal College of Physicians, 2004). 

Similarly, NZ’s Guidelines for Stroke Management do not mention fatigue as a 

symptom or a focus of intervention (Stroke Foundation of New Zealand, 2003). 

Books dedicated to the subject of stroke rehabilitation such as “Life after stroke: New 

Zealand guidelines for best practice in rehabilitation after stroke” (Baskett & Stroke 

Foundation of New Zealand, 1996) and “Stroke: therapy and rehabilitation” (White, 

2005) contain no mention of PSF. A recent Cochrane review identified only three 

randomised controlled trials of PSF interventions (McGeough, et al., 2009). However, 

numerous researchers have emphasised that intervention studies are urgently needed 

for this unpleasant and potentially treatable sequelae of stroke (Appelros, 2006; 

Barker-Collo, et al., 2007; Glader, et al., 2002; Ingles, et al., 1999; Schepers, et al., 

2006; Smith, et al., 2008; Staub & Bogousslavsky, 2001a). Because the causes of 

fatigue are multi-dimensional and inter-related, a range of management options are 

available (Barker-Collo, et al., 2007; McGeough, et al., 2009). Furthermore, a diverse 

range of treatments have been successfully utilised in the management of fatigue 

associated with other conditions and diseases (Glader, et al., 2002). These treatment 

options may be categorised as biological cause-specific treatments, pharmacological 

interventions, and non-pharmacological interventions (Barker-Collo, et al., 2007); 

each of which will be briefly reviewed below. 
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Biological cause-specific treatments 

Cause-specific treatment is appropriate when the cause of PSF is clear. Fatigue 

may be a result of disruption to certain physiologic or biochemical parameters post-

stroke, such as, malnutrition, dehydration, electrolyte imbalance or hypoglycaemia 

(De Groot, et al., 2003). Stroke patients who have been inactive for periods of time 

may experience metabolic or nutritional deficits resulting in fatigue (Barker-Collo, et 

al., 2007; Michael, 2002). Supporting their nutrition or correcting electrolyte and fluid 

imbalances may therefore have a positive effect on fatigue levels for these patients 

(Barker-Collo, et al., 2007; Portenoy & Itri, 1999).  

Co-morbid medical disorders associated with fatigue which may be potential 

targets for treatment, include anaemia, infections, renal failure, chronic pain, human 

immunodeficiency virus (HIV), congestive heart failure, chronic inflammatory 

disorders, common endocrine disturbances (e.g., hypothyroidism, diabetes), and 

rheumatic diseases (e.g., rheumatoid arthritis, lupus, fibromyalgia) (De Groot, et al., 

2003; Swain, 2000; University of Washington, 2005). Treatment of these conditions 

often leads to a reduction or elimination of fatigue (University of Washington, 2005). 

Additionally, a number of medications that may be prescribed post-stroke can also 

lead to fatigue, including: hypnotics, anticonvulsants, corticosteroids, 

antihypertensives, antihistamines, opiates, and beta blockers (De Groot, et al., 2003; 

Swain, 2000). A medication review may be helpful and elimination of medications 

where fatigue is a side effect may reduce or eradicate the symptom (De Groot, et al., 

2003). Despite the foregoing, cause-specific treatments are often inappropriate 

because the mechanisms underlying fatigue are generally not easily identifiable and 

may be complex (Colle, et al., 2006; Ingles, et al., 1999; Schepers, et al., 2006).  
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Pharmacological interventions 

In regards to evidence for pharmacological treatments, a small number of 

randomised controlled trials have been carried out to investigate the effect of various 

pharmacological interventions on fatigue in differing clinical groups (De Groot, et al., 

2003; McGeough, et al., 2009). Categories of pharmacological treatments explored 

include steroids, dopaminergic agents, stimulants, and antidepressants (Chaudhuri & 

Behan, 2004; Choi-Kwon, et al., 2007; Ogden, et al., 1998), which will each be 

discussed in turn.  

It has been hypothesised that the steroid medication, tirilazad mesylate, may 

be neuroprotective, exerting its effects through radical-scavenging and cell-membrane 

stabilizing actions (Ogden, et al., 1998). Only one trial investigating tirilazad mesylate 

could be identified, although it investigated PSF specifically, rather than fatigue 

relating to other conditions. This NZ study found that tirilazad mesylate significantly 

reduced PSF, but the trial was extremely small (n=31) and only included 

subarachnoid haemorrhage survivors (Ogden, et al., 1998).  

The dopaminergic drug, amantadine has been shown to be significantly better 

than placebo in treating fatigue in MS patients although the mechanisms for treatment 

effect is not understood (Krupp et al., 1995). However, amantadine was no more 

effective than placebo for reducing fatigue in postpoliomyelitis patients and has not 

been trialled with post-stroke patients (D. P. Stein, Dambrosia, & Dalakas, 1995).  

Central nervous system stimulants have also been investigated as treatments 

for fatigue due to their usefulness in the treatment of excessive daytime sleepiness and 

narcolepsy (De Groot, et al., 2003). Pemoline, a centrally active sympathomimetic 

stimulant (Chaudhuri & Behan, 2004), was found to be no better than placebo in 

treating fatigue in MS patients (Krupp, et al., 1995). A double-blind, placebo-
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controlled study investigating the effect of the stimulant methylphenidate in post-

stroke recovery noted that patients receiving methylphenidate showed improvements 

in mood, ability to conduct ADLs, and motor functioning, factors associated with 

fatigue (Grade, Redford, Chrostowski, Toussaint, & Blackwell, 1998). However, the 

study did not investigate effect on fatigue specifically and was very small (n=21). 

Modafinil, a wakefulness-promoting stimulant has been used to treat fatigue in MS, 

HIV, and other neurological disorders, including stroke (De Groot, et al., 2003). HIV 

patients show significant improvement in fatigue levels in small, non-controlled, trials 

(Rabkin, McElhiney, Rabkin, & Ferrando, 2004). Modafinil was also significantly 

better than a placebo in treating fatigue in MS (Rammohan et al., 2002). A 

retrospective review of patients treated with modafinil for fatigue associated with 

various neurological disorders, including stroke, found it was an effective treatment 

for fatigue in 21 out of 25 patients (Cochran, 2001). A recent pilot study found that 

modafinil decreased fatigue severity in patients with MS and brain-stem or thalamic 

strokes but not in patients with MS and cortical strokes (Annoni, et al., 2008). Larger 

randomised trials are needed before the efficacy of modafinil for post-stroke patients 

can be confirmed (Chaudhuri & Behan, 2004). 

Given their common co-occurrence and overlap of symptoms, it has been 

suggested that antidepressants can reduce fatigue (De Groot, et al., 2003; Swain, 

2000), and may also improve the affective aspects of fatigue (Chaudhuri & Behan, 

2004). Specifically, selective serotonin reuptake inhibitors (SSRIs), secondary amine 

tricyclics (nortriptyline and desipramine), and bupropion have been associated with an 

experience of increased energy that may be disproportionate to a change in mood 

(Portenoy & Itri, 1999). In a relatively small (n=83), double-blind placebo-controlled 

trial, stroke survivors were randomly assigned to receive either fluoxetine (an SSRI 
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antidepressant) or placebo over three months (Choi-Kwon, et al., 2007). The authors 

found that while fluoxetine did not significantly improve PSF it did improve post-

stroke emotional incontinence and depression in patients with fatigue. They concluded 

that PSF may not be closely associated with serotonergic dysfunction, if at all. 

Atypical antidepressants such as bupriopion, which has some stimulatory properties, 

may be useful in treating fatigue directly but randomised controlled trials are needed 

(Burks, 2001; De Groot, et al., 2003). Chaudhuri and Behan (2004) point out that 

conventional antidepressants could precipitate or worsen fatigue because of their side 

effects and De Groot et al. (2003) suggest they should be used with caution because 

their effects on patients with PSF but without post-stroke depression are unknown.  

Overall, though Swain (2000) suggests that pharmacological interventions are 

likely to be developed in the future, evidence to support the effectiveness of 

pharmacological treatments for PSF is weak and no specific treatment can be 

recommended at present (Chaudhuri & Behan, 2004; Colle, et al., 2006; De Groot, et 

al., 2003).   

Non-pharmacological interventions 

Several non-pharmacological interventions have been suggested as ways of 

reducing PSF, including: complementary therapies; physical activity; sleep hygiene; 

cognitive-behavioural therapy (CBT); and, patient education (Barker-Collo, et al., 

2007; Chaudhuri & Behan, 2004; De Groot, et al., 2003; Funk, 1989; Glanz, 

Klawansky, & Chalmers, 1997; Michael, 2002; Underwood, Clark, Blanton, Aycock, 

& Wolf, 2006). Each of these interventions will be discussed in turn below. 

Michael (2002) suggests that complementary therapies such as biofeedback, 

relaxation, music therapy, and pet therapy may be of benefit in PSF through 
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distraction and stress reduction as well as inherent therapeutic effects. Biofeedback 

involves measuring the activity of a person’s individual muscles using bipolar 

electrodes which emanate from a biofeedback unit (Glanz, et al., 1997). The 

mechanism by which biofeedback may help rehabilitation of stroke patients is 

unclear, but it has been suggested that through the artificial sense of movement 

provided, the patient is able to gain conscious control over subliminal yet undamaged 

upper neuron pathways, which in turn are able to promote the missing functions 

responsible for the altered physiology (Glanz, et al., 1997). However, a review found 

there is insufficient evidence to support biofeedback as a viable therapy for fatigue 

management in stroke patients (Glanz, et al., 1997).  

Techniques such as stress reduction, relaxation and meditation, have also been 

used to treat fatigue in several patient populations (De Groot, et al., 2003; Michael, 

2002). For example, Portenor and Itri (1999) recommend the use of such 

complementary therapy techniques in cancer related fatigue because anxiety and/or 

difficulties coping with cancer or cancer treatment may contribute to patient’s fatigue 

levels. Similarly, De Groot et al. (2003) suggests that in post-stroke populations, 

stress relating to the life altering effects and/or chronic disability of a stroke may 

contribute to fatigue and therefore, may be ameliorated by complimentary therapies. 

Michael (2002) also recommends music therapy, which has been shown to produce 

positive outcomes in managing pain, anxiety and aggressive behaviour, though it has 

not been specifically investigated for efficacy in improving fatigue (M. Snyder & 

Chlan, 1999). Pet therapy may also be a useful component of rehabilitation as it can 

help reduce stress and speed recovery, but again its specific effects on fatigue are 

unknown (Wilkes, Shalko, & Trahan, 1989). With regard to all the complimentary 



48 

 

therapies discussed, any specific benefits in alleviation of PSF in randomised 

controlled trials have yet to be established (Barker-Collo, et al., 2007).  

Physical activity is suggested by several authors as a key issue in the 

management of fatigue (Annoni, et al., 2008; Chaudhuri & Behan, 2004; De Groot, et 

al., 2003; Funk, 1989; Michael, 2002). Decreased mobility and sedentary behaviour 

are frequent post-stroke due to associated disabilities (e.g., weakness, pain, 

sensorimotor impairment, reduced endurance levels, and imbalance) (De Groot, et al., 

2003). Decreased movement may result in cardiovascular and muscle deconditioning, 

and increased health risks (Chaudhuri & Behan, 2004), leading to increased fatigue 

and, consequently, becomes a self-perpetuating cycle (De Groot, et al., 2003). A 

randomised controlled trial of a six week aerobic exercise training programme for 

sedentary adults reporting persistent fatigue without any clear diagnosis found 

significantly decreased reported levels of fatigue (Puetz, Flowers, & O'Connor, 2008). 

Increasing physical activity may seem counterintuitive to patients, but it is beneficial 

in relieving fatigue, thus, it may be necessary to educate patients about the benefits of 

exercise in order to gain their collaboration (Funk, 1989; Portenoy & Itri, 1999). 

Patients require individualized exercise programmes based on their individual needs 

and abilities and considering such issues as their age and medical condition (Michael, 

2002). The amount of activity undertaken should be modest, spread throughout the 

day, with more emphasis on regularity than level of performance (Chaudhuri & 

Behan, 2004).  

Achieving an appropriate balance between levels of activity and periods of 

rest, activity scheduling, has also been highlighted as a way of managing fatigue 

which spans both physical activity and sleep hygiene interventions (De Groot, et al., 

2003; Funk, 1989; Portenoy & Itri, 1999; Swain, 2000). For example, it may be useful 
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to restructure the priorities of daily living with appropriate breaks, avoid non-essential 

activities, and incorporate the use of labour saving devices (Funk, 1989; Swain, 

2000). Recording activities and fatigue levels in a diary has been recommended to 

help identify triggers and discern patterns of fatigue occurrence (De Groot, et al., 

2003; Portenoy & Itri, 1999). This information can then be used to restructure daily 

activities to minimize detrimental effects such as scheduling high effort activities for 

times when energy is highest and periods of rest for times when likelihood of fatigue 

is high (De Groot, et al., 2003; Michael, 2002). Caregivers, family members, and 

clinicians may be able to help patients identify patterns and compensatory strategies 

(De Groot, et al., 2003; Michael, 2002). The principles of balancing activity and rest, 

and evaluating priority activities, were fundamental elements of a 6 week energy 

conservation course for patients with MS and fatigue (Mathiowetz, Finlayson, 

Matuska, Chen, & Luo, 2005; Mathiowetz, Matuska, Finlayson, Luo, & Chen, 2007). 

The course also included information on ergonomics, body mechanics, time 

management, communication, and goal setting (Lin & Steultjens, 2006). This 

randomised controlled trial found that the course significantly decreased fatigue 

impact, while increasing self-efficacy, and some aspects of QOL (Mathiowetz, et al., 

2005).  

Sleep hygiene is an important concept to address with the fatigued patient (De 

Groot, et al., 2003; Portenoy & Itri, 1999; Swain, 2000). Measures such as 

establishing a specific bed time and wake time, and routine procedures prior to sleep, 

may be beneficial (Portenoy & Itri, 1999). Scheduling of regular naps or rest periods 

during the day can also help alleviate fatigue (De Groot, et al., 2003). As such, sleep 

hygiene has been included in several education programmes for patients experiencing 

fatigue associated with a range of conditions including brain injury (Malley & 
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Cooper, 2006; Sutherland & Cowan, 2005; Ward & Winters, 2003). No trials of 

specific sleep hygiene treatment for PSF patients without concomitant sleep apnoea 

were found. A small randomised controlled trial for patients with PSF and sleep 

apnoea found that a continuous positive airway pressure (CPAP) machine was not 

effective in reducing fatigue (Hsu et al., 2006). A similar, larger trial utilising CPAP 

for patients with PSF and sleep apnoea is currently underway (Brown, 2004). 

CBT is a common non-pharmacological treatment for psychological 

disturbance, particularly depression. It is based on detailed analysis of the patient’s 

thoughts, feelings, physiological symptoms, and behaviours, with the aim of 

identifying those that are perpetuating symptoms and impeding recovery (Sharpe, 

1995). The elements which are contributing to or exacerbating fatigue can then be 

modified using self-help techniques (Swain, 2000). Treatment is usually given on an 

individual basis but may also be delivered in a group setting (Sharpe, 1995). Several 

trials have investigated the efficacy of CBT for fatigue associated with CFS 

(Bazelmans, Prins, Hoogveld, & Bleijenberg, 2004; Chalder, Tong, & Deary, 2002; 

Knoop, Prins, Stulemeijer, van der Meer, & Bleijenberg, 2007; Prins et al., 2001). A 

Cochrane review of randomised controlled trials of CBT for CFS in adults included 

trials which met both of the following criteria with regard to types of intervention: i) 

attempted modification of thoughts and beliefs about symptoms and illness, and ii) 

attempted modification of behavioural responses to symptoms and illness, such as 

rest, sleep and activity (Price & Couper, 2000). They found that CBT significantly 

benefits physical functioning when compared to orthodox medical management or 

relaxation and concluded CBT is an effective and acceptable treatment for adult out-

patients with CFS (Price & Couper, 2000). Although the follow-up periods differed 
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between trials, the benefits of treatment were sustained for at least three months after 

treatment finished (Price & Couper, 2000).  

CBT has perhaps been utilized more with CFS than fatigue associated with 

other disorders as models of CFS prioritise the role of cognitions in perpetuating the 

illness (Bazelmans, et al., 2004), and as CBT programmes attempt to generate more 

adaptive cognitions and coping behaviours (Sharpe, 1995). However, CBT has also 

been shown to significantly reduce fatigue in patients with rheumatoid arthritis 

(Sinclair, Wallston, Dwyer, Blackburn, & Fuchs, 1998) and in post-cancer patients, 

with positive effects maintained at least two years after therapy (Gielissen, Verhagen, 

& Bleijenberg, 2007). In theory, CBT could improve motivation and keep symptom 

monitoring to a minimum for patients with fatigue associated with neurological 

disorders (Chaudhuri & Behan, 2004). However, the use of CBT in treating fatigue 

associated with stroke still needs to be explored (Swain, 2000). A multi-centre 

randomised controlled trial for patients with PSF comparing CBT alone to CBT and a 

graded activity programme is currently underway (McGeough, et al., 2009). 

Patient education, sometimes referred to as psychoeducation, has been 

identified as being the first and most important step in the management of PSF 

(Michael, 2002; Schepers, et al., 2006). Information made available to patients, 

caregivers and family members could include how to recognize pathologic fatigue and 

possible reasons for experiencing it, the likelihood of experiencing a problem, its 

potential impact on daily living, problem-solving, and suggestions regarding potential 

management strategies (e.g., prioritizing, sleep hygiene, pacing, delegating, 

scheduling rest, and establishing balance between activity and rest) (Barker-Collo, et 

al., 2007; De Groot, et al., 2003). Education about management strategies discussed 

earlier could also be provided such as instructions for relaxation techniques, 
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promoting the benefits of physical activity and achieving a balance between activity 

and rest, using a diary to identify fatigue patterns, or information on sleep hygiene 

principles. Providing anticipatory guidance may reduce distress and misunderstanding 

associated with experiencing fatigue for the patient and their family (Michael, 2002). 

Education can empower patients and their families to make tangible changes to 

manage symptoms such as individualized environmental changes and activity 

modification (Michael, 2002). Psychoeducation programmes have several other 

advantages: their comprehensiveness means they target the multiple causes of fatigue, 

they can include family/caregivers, they can be individually tailored, they avoid the 

needs for pharmacological treatment and they are relatively simple to operate (Barker-

Collo, et al., 2007). Unfortunately, there is no literature on the efficacy of patient 

education in treating PSF (Barker-Collo, et al., 2007). However, patient education has 

been recommended for alleviating fatigue associated with conditions including cancer 

(Fawzy, 1995; Keyes, 2001; Portenoy & Itri, 1999), MS (Krupp, 2003; C. E. 

Schwartz, Coulthard-Morris, & Zeng, 1996; Sutherland & Cowan, 2005; Ward & 

Winters, 2003), HIV (De Groot, et al., 2003), and brain injury, including patients with 

TBI (n=3) and haemorrhage type stroke (n=2) (Cooper, Reynolds, & Bateman, 2009).  

For example, Fawzy (1995) conducted an individualized intervention with 

cancer patients which included health education, stress management, and the teaching 

of coping skills which could enhance the coping behaviour and affective state of 

newly diagnosed cancer patients. Those in the experimental condition received an 

educational manual plus three hours of individual nurse teaching, and reported a 

significant decrease in fatigue levels in comparison to those in the control condition 

who did not receive the intervention (Fawzy, 1995).  
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Psychoeducation can be provided in a group format as well as individually 

(Ward & Winters, 2003). In addition to the benefits of individual psychoeducation 

described here, a group format not only allows more patients to be treated, but also 

provides an opportunity for patients to mix with others in a similar position, creates 

opportunities for normalisation, socializing, and enables the sharing of personal 

experiences, encouragement, learning and problem-solving (Ward & Winters, 2003). 

Keyes (2001) found that, for patients with fatigue relating to cancer, participation in a 

single 60 minute fatigue management group session resulted in significantly lower 

levels of behavioural, sensory, cognitive, and total fatigue. Sutherland and Cowan 

(2005) conducted an 8-week 16-hour psychoeducation group intervention for patients 

with MS. Topics covered included fatigue management and energy conservation, 

physical equipment and environment, exercise, stress management and relaxation, 

goal setting, sleep, thoughts and feelings, and communication. Participants also kept 

diaries recording fatigue levels, activities, and triggers, and reviewed them each week. 

Participants rated the programme highly or very highly, and there was a trend towards 

significant improvement in quality of life measures which may have resulted from the 

small sample size (n=10 with 2 drop-outs) (Sutherland & Cowan, 2005). Ward and 

Winters (2003) also conducted a psychoeducation group programme for patients with 

MS which was delivered over 6 weeks. The programme focused on the following 

fatigue management principles: balancing exercise and rest; planning and organizing 

daily activities; prioritizing jobs; energy conservation; work simplification; keeping 

fit; healthy eating; labour-saving equipment; relaxation; postural support; avoiding 

heat; receiving counselling. The study required participants to keep a diary recording 

levels of fatigue and specifying activities. Preliminary results indicated improvements 

in patient’s perceptions of their fatigue, their performance and satisfaction. The 
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authors suggest that while the benefits were small, they had positive effects on 

people’s day-to-day lives, and greater improvements may be unrealistic due to the 

nature of MS (Ward & Winters, 2003). Indeed, one small (n=51) randomised 

controlled trial of an educational fatigue management group found that the 

intervention did not reduce the impact of fatigue in comparison to their control 

condition, general education about MS (Kos, Duportail, D'Hooghe, Nagels, & 

Kerckhofs, 2007). The authors reported the result may be linked to their finding that 

participant’s implementation of the fatigue management strategies after the group 

programme finished was poor. Another psychoeducation group programme designed 

to alleviate fatigue in patients (n=7) with brain injury (including haemorrhage stroke 

and TBI) was delivered over 8 weekly sessions (Malley & Cooper, 2006). The 

programme included information about the experience of fatigue, fatigue management 

principles such as pacing and energy conservation, sleep hygiene, exercise, diet, and 

mood. All participants reported that they had benefited from the support of the group 

and QOL, as measured by the SF-36, improved significantly (Cooper, et al., 2009).  

It is worth noting that there is some overlap between the psychoeducation and 

CBT programmes discussed. For example, both seek to enable patients to acquire a 

sense of control over their fatigue instead of depending on physicians to prescribe 

treatments or medications (Michael, 2002; Prins, et al., 2001). CBT programmes may 

include sessions encouraging patients to gradually increase their activity level and 

become aware of their limitations (Bazelmans, et al., 2004; Prins, et al., 2001). 

Similarly, psychoeducation programmes encourage behavioural change by assisting 

patients to become more active whist finding an appropriate balance between rest and 

activity and becoming more aware of fatigue provoking activities (Sutherland & 

Cowan, 2005). Hence, it is possible to combine elements of both types of programme 
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into a comprehensive course which targets the multiple causes and consequences of 

the complex phenomena of PSF.  

Conclusion 

To summarise, a range of interventions for management of fatigue are 

available though intervention studies are scarce, particularly post-stroke. Biological 

cause-specific treatment may be appropriate where a clear cause can be identified; 

however, this is rarely the case after stroke. Pharmacological treatments, including 

stimulants and antidepressants, have been investigated in a small number of trials but 

evidence to support their effectiveness is weak. In terms of non-pharmacological 

treatments, complementary therapies may benefit fatigued patients through distraction 

and stress reduction. Increasing physical activity, taking regular breaks, and 

improving sleep hygiene may also be helpful. Recording activities and fatigue levels 

in a diary may enable patients to identify triggers and discern patterns of fatigue 

occurrence. CBT programmes, which focus on generating cognitive and behavioural 

changes guided by a clinician, are an effective treatment for fatigue related to CFS, 

and a trial post-stroke is currently underway. Psychoeducation programmes focus on 

sharing information about fatigue, and the principles and techniques of fatigue 

management with patients, thus enabling the patients themselves to generate 

individual behavioural, cognitive, and environmental changes. Psychoeducation 

programmes have been successfully utilized to alleviate fatigue associated with 

cancer, MS, and TBI, but there is no literature on their efficacy in PSF. 

Psychoeducation and CBT programmes are not mutually exclusive and elements of 

each can be combined to provide a comprehensive programme targeting PSF.  
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Given the foregoing, the purpose of this study was to evaluate the feasibility of 

a novel group psycho-education and CBT intervention for PSF, a fatigue management 

group (FMG). Outcomes of FMG were compared to a control group receiving general 

stroke education (SEG) over an identical number of sessions. It was hypothesised that 

the FMG intervention would significantly reduce PSF in comparison to the SEG.  A 

number of measures of fatigue alongside measures of QOL and depression were 

incorporated in line with the foregoing sections on defining and assessing PSF and its 

co-occurrence with depression. The use of multiple fatigue outcome measures would 

inform a possible future randomised controlled trial about the most suitable measures 

to be utilised with a post-stroke population. 
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CHAPTER II: METHODS 

 

Participants 

Participants were 19 individuals who had experienced a first-ever stroke 

within the 3-18 months prior to recruitment. Potential participants meeting this 3-18 

month post-stroke criteria are likely to be medically stable, have persistent fatigue (as 

it has not spontaneously resolved), and remain within the most active rehabilitation 

and recovery period. Individuals were referred to the study if they reported 

experiencing fatigue as identified by either the clinicians at the North Shore Hospital 

stroke clinic or by field officers of the NZ Stroke Foundation. Individuals who 

experienced moderate to severe fatigue, defined as an FSS score of greater than 3.9, 

were invited to participate in the study. Individuals were excluded from participating 

if: (a) they had significant impairments which precluded them from benefitting from 

the group (e.g., receptive/expressive aphasia, inability to attend group sessions); (b) 

their behaviour would interfere with participation in a group session (e.g., agitation, 

aggression, disorientation); (c) their level of cognitive deficit precluded participation 

in the intervention (mini mental state examination [MMSE] score <23); (d) they were 

not fluent in English, as this would impact on understanding of group material; (e) 

they were unwilling or unable to give informed consent; (f) they were medically 

unstable in the opinion of a medical clinician; (g) they were participating in another 

study which might affect fatigue or add significantly to their burden; (h) their travel 

from their residence to the group sessions would impact fatigue to a level which 

would preclude participation in group activities; or, (i) they were known to have 

another condition that could impact results (e.g., substance abuse, significant mental 
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illness). Individuals who gave informed consent for participation in the study were 

allocated to either experimental or control conditions, as described later in the 

Procedures section. Demographic information describing each of the participants in 

each group are presented in Table 3. 

As can be seen in Table 3, of the participants allocated to the FMG, seven 

(63.6%) were male and four (36.4%) were female. The participants ranged in age 

from 49 to 85 with a mean age of 68 years. Nine participants (81.8%) were Pakeha 

and two participants (18.2%) were British. Nine participants (81.8%) were married, 

one participant (9.1%) was widowed and one participant (9.1%) had never married. 

Seven participants (63.6%) were retired, three participants (27.3%) were disabled and 

one participant (9.1%) was employed. Time since occurrence of stroke ranged from 3 

months to 18 months, with a mean of 8.45 months. Baseline FSS score range from 39 

to 59. 

Of participants allocated to the SEG, five (62.5%) were male and three 

(37.5%) were female. The participants ranged in age from 72 to 89 with a mean age of 

78. Four participants (50%) were Pakeha and four participants (50%) were British. 

Six participants (75%) were married and two participants (25%) were widowed. All 

eight participants (100%) were retired. Time since occurrence of stroke ranged from 5 

months to 17 months, with a mean of 11.25 months. Baseline FSS score ranged from 

38 to 55. All participants allocated to FMG and SEG had English as their first 

language. 
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Table 3. Demographic information for individual participants 

Participant 
Number 

Age Gender Ethnicity Marital 
Status 

Occupational 
Status 

Time since 
stroke 
(months) 

No of 
sessions 
attended 

FSS score 

Fatigue Management Group 
1 50 F Pakeha Married Disabled 12 5 4.33 
2 49 M Pakeha Married Disabled 6 6 6.56 
3 65 F British Married Retired 7 5 5.89 
4 80 M British Married Retired 18 6 6.11 
5 85 M Pakeha Widowed Retired 13 0 4.56 
10 79 M Pakeha Married Retired 3 6 5.00 
11 69 M Pakeha Married Employed 6 5 5.22 
12 54 M Pakeha Single Disabled 6 0 6.00 
13 83 F Pakeha Married Retired 6 3 6.22 
14 75 F Pakeha Married Retired 6 4 6.22 
15 62 M Pakeha Married Retired 10 5 5.67 
Stroke Education Group 
6 80 M British Married Retired 7 6 4.89 
7 75 F Pakeha Widowed Retired 16 6 4.22 
8 74 F British Widowed Retired 16 6 5.00 
9 81 F Pakeha Married Retired 15 6 4.78 
16 72 M Pakeha Married Retired 5 6 5.67 
17 79 M British Married Retired 6 5 5.44 
18 74 M British Married Retired 8 0 5.33 
19 89 M Pakeha Married Retired 17 6 6.11 
Note: bold indicates participants who withdrew without attending any sessions. 
FSS=Fatigue Severity Scale 
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Three participants (numbers 5, 12 and 18) withdrew during the course of the study. 

All three participants withdrew without attending any group sessions. Participant 5 withdrew 

consent after initial assessment as he decided his pain level was too high to enable him to 

participate. Participant 12 withdrew after the initial two sessions, which he had been unable 

to attend, due to a change in home circumstances. Participant 18 withdrew after initial 

assessment due to re-admission to hospital with a suspected further stroke. The three 

participants who withdrew were excluded from all further analyses.  

A one-way ANOVA, excluding the withdrawn participants, was conducted to 

determine if the two groups differed on continuous variables: age; months since stroke 

occurred; number of inpatient days; number of sessions attended; baseline fatigue level as 

measured by the FSS; and, baseline depression and anxiety levels as measured by the 

Hospital Anxiety and Depression Scale (HADS: Zigmond & Snaith, 1983) (see Table 4). The 

results indicate that the two groups did not differ significantly on any of these continuous 

variables (p>.05). Though not statistically significant (likely a result of small sample size), as 

can be seen in Table 4, the FMG participants were younger than SEG participants, had 

suffered their stroke more recently, and scored more highly for anxiety and depression falling 

into the borderline case range (8-10) for depression. The FMG participants attended 5 

sessions on average whilst SEG participants attended 5.7 sessions. 

Non-parametric Chi Square tests were then used to determine if the groups differed on 

the categorical variables gender, ethnicity, marital status, living status, education level, 

occupational status, stroke type, and side of lesion. The results of these analyses indicate 

there were no significant differences between groups on these variables (p>.05). The majority 

of participants in both groups were male, pakeha, married, living in their own home, educated 

to secondary school level, retired, and had an ischemic stroke on the right side.   
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Table 4. Demographic information for participants by group 

 Fatigue Management 
Group (N= 9) 

Stroke Education 
Group (N=7) 

p-value 

Age (mean  years) 68.00 (12.60) 78.57 (5.68) F = 4.21, p = .059 
Gender (%)  
    Male 
    Female 

 
55.6% 
44.4% 

 
57.1% 
42.9% 

 
��= 0.00, p = .949 

Ethnicity (%) 
    Pakeha 
    British 

 
77.8% 
22.2% 

 
71.4% 
28.6% 

 
��= 0.08, p = .771 

Marital Status (%)    
    Married 
    Widowed 

 
100% 
0% 

 
71.4% 
28.6% 

 
��= 2.94, p = .086 

Living Status (%) 
    Own Home 
    Family Member’s Home 
    Retirement Village 

 
77.8% 
11.1% 
11.1% 

 
85.7% 
0% 
14.3% 

 
��= 0.84, p = .657 

Education Level (%) 
    Secondary School 
    Polytechnic or Equivalent 
    University 

 
55.6% 
33.3% 
11.1% 

 
71.4% 
14.3% 
14.3% 

 
��= 0.76, p = .683 

Occupational Status (%) 
    Disabled 
    Retired 
    Employed 
    Unemployed 

 
33.3% 
55.6% 
11.1% 
11.1% 

 
0% 
100% 
0% 
0% 

 
�� = 4.15, p = .246 

Stroke Type (%) 
    Ischemic 
    Hemorrhagic 

 
77.8% 
22.2% 

 
85.7% 
14.3% 

 
��= 0.16, p = .687 
 

Hemisphere of Lesion (%) 
    Right 
    Left 

 
77.8% 
22.2% 

 
57.1% 
42.9% 

 
��= 0.78, p = .377 

Time since stroke (months) 8.00 (4.72) 11.71 (5.41) F = 2.15, p = .165 
No. of Inpatient Days 25.56 (25.38) 20.14 (9.96) F = 0.28, p = .604 
Sessions Attended ( mean ) 5.00 (1.00) 5.86 (0.38) F = 4.57, p = .051 
Baseline Performance 
       FSS (mean) 
       HADS (mean) 
             Anxiety 
             Depression 

 
5.69 (0.71) 
 
5.33 (3.94) 
8.34 (2.40) 

 
5.16 (0.63) 
 
4.00 (3.42) 
6.00 (2.31) 

 
F = 2.43, p = .141 
 
F = 0.51, p = .489 
F = 3.85, p = .070 

FSS=Fatigue Severity Scale; HADS=Hospital Anxiety Depression Scale. 
 

 

Measures 

Participants completed the study measures during an initial assessment session, during 

the final group session, and at 3-month follow-up. At each assessment, measures of the 

participants’ level of fatigue, disability level, and general health (e.g., including screening for 
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anxiety and depression), were completed. Copies of all measures can be found in Appendix 

A. All measures were administered and scored according to standardised procedures. In using 

tests developed and standardised in countries other than NZ, the potential for cultural bias 

must be acknowledged, particularly in regard to word interpretation and usage. To reduce the 

possibility of cultural bias, the Australia and NZ version of the SF-36 was used. Whilst 

performance on the study measures may have been influenced by cultural content, it must 

also be stated that because the study used a longitudinal design looking at within subject 

change, the cultural component impacting on participants’ self-report would have been the 

same from one assessment period to the next. 

Fatigue measures 

PSF was assessed using three self-report measures of fatigue as well as the SF-36 

Vitality subscale. This was necessary in order to capture the full spectrum of fatigue 

experienced by participants as no single measure appeared suitable for capturing the breadth 

of this complex phenomenon. Furthermore, the use of multiple measures meant that results 

could be used to inform measure selection for a later full trial of the intervention. 

Fatigue Severity Scale (FSS) (Krupp, et al., 1989)  

The FSS provides a measure of the severity of fatigue. It was chosen because it is the 

most commonly used measure of fatigue across all clinical conditions, including post-stoke 

populations (Hjollund, et al., 2007; Lerdal, et al., 2009). It is a brief and simple measure 

suitable for fatigued participants, containing nine statement-type items (e.g., I am easily 

fatigued), which are responded to on a 7-point Likert scale from 1 = ‘strongly disagree’ to 7 = 

‘strongly agree’. The total score, which was used in this study, is the mean of the nine items, 

with higher scores representing more severe fatigue. The FSS has high internal consistency, 

demonstrated by a Cronbach’s alpha of .88, test-retest reliability of .84, and is sensitive to 
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change with time and after treatment (Dittner, et al., 2004; Krupp, et al., 1989). It also has 

good concurrent validity with fatigue rated on a visual analogue scale (r = .68, p < .001) and 

discriminates participants with multiple sclerosis or systemic lupus erythematosus from 

controls (Mota & Pimenta, 2006). In a comparison of the FSS and the FS, the FSS 

represented a more accurate and comprehensive measure of fatigue-related severity, 

symptomatology, and functional disability for individuals with chronic fatigue syndrome 

(Taylor, Jason, & Torres, 2000). 

Visual Analogue Scale for Fatigue (VAS-F) (Lee, et al., 1991) 

The VAS-F provides a subjective measure of energy and fatigue. It was chosen 

because visual analogue scales require minimal reading, time and energy and as such, have 

been recommended as an assessment tool for patients with brain injuries (LaChapelle & 

Finlayson, 1998), and visual scales are amongst the more commonly used measures with PSF 

(Lerdal, et al., 2009). The VAS-F contains 18 items where participants place marks along 

continuums of 10cm. Each continuum has bipolar anchor statements relating to fatigue and 

energy (e.g., ‘not at all worn out’ and ‘extremely worn out’). Participants are asked to place a 

mark along each continuum to indicate how they currently feel. Thirteen of the items score on 

a fatigue subscale (VAS-F-F) and five score on a vigour subscale (VAS-F-V). Scoring of the 

VAS-F was completed in accordance with the recommendations of the scale developer 

(Kathryn Lee, personal communication, 18th December 2009). That is, measuring in 

millimetres starting at the left end of the continuum to the point where the participants mark 

crosses the continuum. Higher scores on the VAS-F-F subscale combined with lower scores 

on the VAS-F-V subscale indicate greater levels of fatigue. The VAS-F has internal 

consistency of .96 (evening data) and .91 (morning data) (Lee, et al., 1991). The fatigue 

subscale has concurrent validity with the POMS fatigue subscale (r = .70, p < .01), and the 
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energy subscale with the POMS energy/vigor subscale (r = -.73, p < .01) (Mota & Pimenta, 

2006). Test-retest reliability of the VAS-F has not been shown, although it has demonstrated 

sensitivity to change between morning and evening (Dittner, et al., 2004). 

Checklist of Individual Strength (CIS) (Vercoulen, et al., 1994) 

The CIS provides a measure of severity and behavioural consequences of fatigue. It 

was chosen because it has been specifically recommended for use with post-stroke 

populations due to its inclusion of some objective items and particularly for use as a monitor 

of treatment outcome (De Groot, et al., 2003). It consists of 20 statements (e.g., I feel fit) 

each scored on a 7-point Likert scale from ‘yes, that is true’ to ‘no, that is not true’. The CIS 

has 4 subscales: fatigue (CIS-F), reduced concentration (CIS-C), reduced motivation (CIS-

M), and reduced activity (CIS-A). The CIS has high internal consistency (.90), good split half 

reliability, and discriminative validity amongst chronic fatigue syndrome patients, multiple 

sclerosis patients, healthy controls and occupational groups (Dittner, et al., 2004). The CIS 

has also been shown to be sensitive to change over time and to drug treatment effects 

(Dittner, et al., 2004). It has good concurrent validity with the Maslach Burnout Inventory-

General Survey exhaustion subscale (Maslach, Jackson, & Leiter, 1996). 

Functional and mood measures 

Secondary outcome measures were utilised to assess functional independence, QOL 

and mood. The four measures chosen are described in detail below. 

Short Form-36 (SF-36) (Ware & Sherbourne, 1992) 

The SF-36 was chosen because it provides a relatively brief and simple measure of 

health related QOL, it has norms for a NZ population, and has previously been used to 

examine post-stroke QOL in NZ (Feigin, et al., 2010; Scott, Tobias, Sarfati, & Haslett, 1999). 

It contains 36 questions which require either yes/no answers, or are answered on a scale 
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relevant to the question (e.g., ‘In general, would you say your health is: 1 – excellent, 2 – 

very good, 3 – good, 4 – fair, 5 – poor’). The SF-36 has eight sub-scales: Physical 

Functioning, Role Physical, Bodily Pain, General Health, Vitality, Social Functioning, Role 

Emotional, and Mental Health (McCallum, 1995). The Vitality subscale, a measure of energy 

level, was of particular interest. Scoring was completed in accordance with the RAND 

method whereby each answer receives a pre-coded numeric value according to a key (Hays, 

Sherbourne, & Mazel, 1993). Each item is scored from 0 to 100 (mean=50, SD=10), with 

higher scores indicating a more favourable health related QOL. Internal consistency for each 

subscale using Cronbach’s alpha ranges from 0.78 for Social Functioning to 0.93 for Physical 

Functioning (Scott, et al., 1999). Factor validity is adequate for a NZ population (Scott, et al., 

1999). Scores from all 8 subscales were utilised in this study, with the Vitality subscale also 

being used in additional analyses alongside the specific fatigue measures. The two core 

dimension scales (mental component, physical component) discussed previously were not 

utilised as it was felt they were not specific enough to enable interpretation of results in 

relation to fatigue. 

Hospital Anxiety and Depression Scale (HADS) (Zigmond & Snaith, 1983) 

The HADS is a commonly used screening questionnaire for anxiety and depression. 

Given that anxiety and depression are common correlates of fatigue, it was included to be 

used as a covariate in analyses. It contains 14 statements (e.g., ‘I have lost interest in things’; 

and, ‘I feel scared or frightened’). Seven questions relate to anxiety symptoms and seven to 

depression symptoms. For each question, the participant is asked to choose a response 

ranging from 0 points (no symptoms) to 3 points (maximum impairment) considering their 

emotional state over the last 7 days. The 4 possible answers are ‘yes, definitely’, ‘yes, 

sometimes’, ‘no, not much’, and ‘no, not at all’. Scores fall into the following ranges: 
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≤7=non-case; 8-10=borderline case; and, 11+=case. The HADS has internal consistency of 

.80 for the anxiety subscale (HADS-A) and .81 for the depression subscale (HADS-D), with 

test-retest reliability of r = .80 after 2 weeks, decreasing to .70 at 6 weeks (Herrmann, 1997). 

The HADS was chosen because it has recently been recommended as a screening instrument 

for post-stroke depression and anxiety, and it is specifically for hospital populations, although 

it was noted that the cut-off scores of ≥8 are too sensitive for medically ill patients (Sagen et 

al., 2009), this was not expected to be an issue given that all participants were at least 3 

months post-stroke.  

Modified Rankin Scale (MRS) (Rankin, 1957) 

The MRS is a measure of global disability and dependence in activities of living. It 

was chosen because it has been widely used for evaluating stroke patient outcomes and as an 

outcome measure in clinical trials (Hays, et al., 1993). As such, it was used here both in terms 

of describing dependence level of the sample, but also as a means of determining if the 

impact of the group was moderated by level of disability. The MRS consists of 7 levels of 

disability ranging from 0 = no symptoms at all, to 6 = death. Each level in between includes a 

short clarifying descriptive sentence (e.g., 2 = slight disability: unable to perform all previous 

activities but able to look after own affairs without assistance). Inter-rater reliability is 

moderate and improves with structured interviews (r = .56 to .78), and reported test-retest 

reliability is strong, ranging from r = .81 to .95. Convergent validity between the MRS and 

several other scales including the Barthel Index (BI) and the SF-36 has been well documented 

(Hays, et al., 1993). 

Barthel Index (BI) (Mahoney & Barthel, 1965) 

The BI is a quick and reliable measure of dependence in mobility and activities of 

daily living. In this study it was used as a general index of stroke severity (Kelly-Hayes, et 
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al., 1988). It contains 10 items covering issues such as feeding, grooming, and toileting. Each 

item generates a score of between 0 and 15 in 5 point increments, with a maximum score of 

100 where higher scores represent greater independence. The BI has strong internal 

consistency (.96) and good inter-rate reliability (.88). It is highly correlated with post-stroke 

status and has been recommended as the most reliable disability scale for use with a post-

stroke population (D'Olhaberriague, Litvan, Mitsias, & Mansbach, 1996). The BI was 

included as it offered more variability than the MRS and a measure of stroke severity to 

ensure the groups matched. 

 

Procedure 

Ethical approval for this study was obtained from the Northern X Regional Ethics 

Committee. Locality assessment and approval was obtained from the Waitemata District 

Health Board as participants for the study were recruited from the associated hospital stroke 

clinic and hospital facilities were used to run the groups. Procedures for recruitment and 

assessment are outlined below, followed by descriptions of the intervention and control group 

conditions. 

Staff at the stroke clinic and the NZ Stroke Foundation field officer for the region 

identified clients suffering from fatigue following a first-ever stroke (n=92 and n=10 

respectively). Staff at the stroke clinic checked their records to ensure that potential 

participants met the MMSE criteria (≥23) before obtaining initial verbal consent from 

potential participants to be approached by the researcher. The NZ Stroke Foundation field 

officer did not have access to MMSE scores, so obtained initial verbal consent from potential 

participants to be approached by the researcher. The researcher contacted the stroke clinic to 

ascertain that potential participants met the MMSE criteria before contacting them. All 
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potential participants met the MMSE criteria. The researcher then telephoned potential 

participants and provided verbal information about the study, including the voluntary nature 

of participation. A total of 102 potential participants were contacted by telephone, of whom 

22 (21.6%) self-reported that they experienced fatigue and expressed an interest in taking 

part. Appointments were then set up with these individuals where they were visited by the 

researcher in their primary place of residence. At this meeting, the researcher reviewed the 

Participant Information Sheet (see Appendix B) with potential participants, who were then 

given the opportunity to ask questions, discuss participation with support persons and/or take 

time to consider their participation. Consent forms (see Appendix C) were also reviewed 

during this session. Of the potential participants 20 (91%) gave informed consent, and 2 (9%) 

did not give consent due to ongoing physical difficulties preventing participation and 

deciding that their fatigue was not serious enough for them to warrant participation. Once 

written consent was obtained an initial assessment, which included all measures as well as a 

review to ensure all inclusion/exclusion criteria were satisfied, was carried out. All potential 

participants who consented and completed the initial assessment met the FSS criteria (>3.9). 

One potential participant did not meet inclusion/exclusion criteria due to having a prior 

diagnosis of schizophrenia. This potential participant was thanked for their help and advised 

they would not be able to participate in the study. All remaining individuals met 

inclusion/exclusion criteria, leaving 19 individuals enrolled in the study. The duration of this 

assessment sessions was approximately 45 minutes including breaks, if they were required.  

After initial assessment, participants were allocated to start in the next available 

group. A total of four groups were run, two FMG and two SEG, which were run alternately, 

beginning with an FMG. Once four participants had been recruited, the date and timing of the 

group was arranged in line with previously arranged room bookings in the hospital facilities. 

A letter detailing dates, times, room allocations, and a map of hospital facilities, was then 
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posted to each participant once a sufficient number of participants had been recruited to 

attend a group. The researcher then telephoned each participant to ensure they had received 

the information and were intending to be present. In cases where the participant consented to 

take part after the next group had already been arranged but prior to it beginning, the 

participant was given the letter in person on completion of the initial assessment. Although 

this process made the group numbers uneven, the method ensured the shortest delay between 

recruitment and starting a group. Whilst consideration was given to using a coin toss to 

determine group allocation, it was felt that this would result in some participants waiting a 

long time before starting a group. As such, they may have no longer been willing or able to 

attend due to resuming work or other activities, their motivation may have decreased, or they 

may no longer have met the criteria of being between 3 to 18 months post-stroke. Therefore, 

a pragmatic allocation method was utilised whereby participants were assigned to start in the 

next available group. During the final group session, all participants completed the study 

measures. Where this was not possible due to non-attendance at the final session (n=1), the 

researcher arranged to visit the participant at their home at their earliest convenience to 

complete the study measures. Three months after each group finished, the researcher 

contacted participants to arrange an appointment at their home, during which the study 

measures were completed again. Figure 3 below illustrates the time line of assessment 

completion. 

Figure 3. Time line indicating when assessments were completed

  

Time 1
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This was a single-blind study, the researcher knew which condition the patient had 

been allocated to, but the participants were not aware. All participants understood they were 

attending a 6-session psychoeducation course for people who experienced PSF. The benefit 

of a single-blind design is that, because the patient is not aware of whether they are receiving 

the experimental condition or the control condition, there should be no placebo effect. 

However, a drawback is that because the researcher is aware of allocation status, they could 

unconsciously treat the patients differently depending on the condition and thus influence the 

outcome of the study (Stevens, 2009). Any possible experimenter effects were minimised by 

ensuring all measures were self-report rather than researcher rated. In addition, content of 

both the FMG and SEG were standardised, often with verbatim instructions/scripts to reduce 

the likelihood of the experimenter unconsciously altering content. During the initial 

assessment, the final group session and at 3-month follow-up, all participants completed the 

FSS, VAS-F, CIS, SF-36, HADS, BI, and MRS. As such, threats to internal validity due to 

practice effects needed to be taken into consideration (Stevens, 2009). The possibility of 

practise effects, and the impact of attending a group, was examined through comparison of 

test-retest change in the FMG and SEG. At completion of the project, all data were entered 

into the statistical package for the social sciences (SPSS) software programme version 17.0 

for analysis. 

Description of fatigue management group programme 

The FMG consisted of 6 psychoeducation sessions held as 60-minute sessions once 

per week over 6 weeks. A verbatim outline of each session is presented in Appendix D, and 

an overview of session content is presented below in Table 5. 
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Table 5. Summary of content of fatigue management group sessions 

Session Content Overview 

1. Course Overview and 

Introduction to Fatigue 

Overview of course, discussion on experiences of stroke, defining fatigue, 

introduction of fatigue diaries. 

2. Fatigue Management Review of fatigue diaries, education about post-stroke fatigue, discussion 

on causes of post-stroke fatigue, introduction of fatigue management 

strategies. 

3. Sleep and Relaxation Review of homework including fatigue diaries, discussion around sleep 

patterns and sleep hygiene, education about stress and its impact on 

fatigue, introduction of relaxation exercises. 

4. Exercise and 

Nutrition 

Review of homework including fatigue diaries, education about fatigue 

and exercise, discussion of exercise programmes, education about 

nutrition and diet in relation to fatigue. 

5. Mood  Review of homework including fatigue diaries, introduction of 

relationship between mood and fatigue, education on cognitive-

behavioural model. 

6. Looking to the Future Review of homework including fatigue diaries, review of course content, 

discussion of strategy use in future, complete study measures. 

 

The component parts of the FMG intervention were chosen on the basis of being 

utilised successfully to treat fatigue in other conditions (e.g., Cooper, et al., 2009; Sutherland 

& Cowan, 2005), being suggested as potential therapeutic interventions specifically for PSF 

(e.g., sleep hygiene;  De Groot, et al., 2003), or being proven treatments for the factors 

indicated as inter-related to PSF on the basis of the literature review (e.g., CBT for mood 

related fatigue, Price & Couper, 2000). There was considerable agreement between these 

sources, further details can be found in the literature review section under non-

pharmacological interventions. Topics which were specifically indicated for PSF (e.g., 

fatigue management strategies, fatigue diaries, sleep hygiene, CBT model; De Groot, et al., 

2003) were unique to the FMG. Topics which were included in more general stroke 

management guidelines (e.g., exercise, stress, relaxation, nutrition; Baskett & Stroke 
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Foundation of New Zealand, 1996; Caplan, 2006; Royal College of Physicians, 2004) were 

included in both the FMG and SEG.  

All groups were run by the researcher in a bookable room at the local hospital. Two 

separate experimental groups were run, containing 4 and 5 participants each. Attendance was 

recorded at the start of each session. Between each session, participants completed a fatigue 

diary (see Appendix E) and homework relating to the topic that had been covered. 

Participants were instructed to record in their fatigue diaries their level of fatigue at various 

times during each day and the activities they had been involved in at the time, thus it was 

used as a means of identifying individual fatigue patterns and triggers. Each session began 

with an introduction and a review of homework from the previous session, including 

discussion of fatigue diaries. If any problems were identified from using the diaries, the group 

brainstormed to find ways to solve the problem. Following this, new information was 

presented in a didactic format followed by illustrations from daily life provided by the 

researcher and participants, group brainstorming and discussion. 

In session 1, all participants received a Participant Folder containing handouts to 

accompany each session and support their learning (see Appendix F). In addition to the 

structured learning over the six sessions, each session provided the opportunity for the 

sharing of individual experiences and the opportunity for individual assistance. The group 

material was utilized by participants to generate and share examples from their own 

experience. 

Description of stroke education control group programme 

The SEG consisted of 6 psychoeducation sessions held as 60-minute sessions once per 

week over 6 weeks. A verbatim outline of each session is presented in Appendix G, and an 

overview of session content is presented below in Table 6. 
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Table 6. Summary of content of stroke education group sessions 

Session Content Overview 

1. Course Overview and 

Introduction to Stroke 

Overview of course, discussion on experiences of stroke, 

discussion of risk factors. 

2. Information about the brain, 

stroke and its effects 

Education about the brain and how it is affected by a stroke, 

discussion of common effects of a stroke. 

3. Exercise Education about exercise, discussion about exercise 

programmes. 

4. Stress and relaxation Education about stress, introduction and practise of relation 

exercises. 

5. Nutrition  Education about nutrition, discussion on post-stroke diet. 

6. Looking to the Future Review of course, discussion of strategy use in future, 

complete study measures. 

 

SEG groups were run by the researcher in a bookable room at the same local hospital 

as the FMGs. Two separate control groups were run with 4 and 3 participants in each. 

Attendance was recorded at the start of each session. Each session began with an introduction 

and a brief review of information from the previous session. Following this, new information 

was presented in a didactic format followed by illustrations from daily life provided by the 

researcher and participants, group brainstorming and discussion. All participants received a 

Participant Folder containing handouts to accompany each session and support their learning 

(see Appendix H). In addition to the structured learning over the 6 sessions, each session 

provided the opportunity for the sharing of individual experiences and the opportunity for 

individual assistance. The group material was utilized by participants to generate and share 

examples from their own experience. The intention in developing the SEG was to produce a 

control condition whose primary difference from the FMG was not in its delivery or 

processes, but in its content. 
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CHAPTER III: RESULTS 

 

The results from this study will be presented in four sections. The first section 

contains preliminary analyses of the data including screening for accuracy of input and 

management of missing data, and testing the assumptions related to analyses for parametric 

tests (i.e., linearity and normality). Section two presents an overall description of the 

sample’s performance across measures, and the impact of demographic and stroke factors on 

baseline performance. Section three addresses the primary aim of the study, which was to 

examine the effects of a six week psychoeducation course on PSF using repeated measures 

analyses of variance. Thus, section three presents the means and standard deviations of the 

FMG and SEG across each assessment, along with analysis of the significance of change over 

time and differences in change between the two groups. Section four inspects the 

relationships between and reliability of fatigue measures, the relationship between mood 

measures and fatigue, and the relationship between fatigue and other functional outcomes. 

Results are considered statistically significant where p<.05. Results that approach 

significance are also described. 

 

Section 1: Preliminary Analyses 

All data were checked for accuracy of entry whereby the minimum and maximum 

values, and means and standard deviations of each variable were inspected for plausibility. 

All data were found to be within the expected limits. Scores for the SF-36 Role Physical 

subscale were found to be low in comparison to other subscales, and the raw data were 



75 

 

therefore re-examined. The scores were confirmed to be accurate and related to a single 

question “During the last four weeks, have you had any of the following problems with your 

work or other regular daily activities as a result of your physical health?”. Participants answer 

yes or no to four possible problems where a yes answer scores zero and a no answer scores 

25. On 3 of the 4 questions, 14 participants answered ‘yes’, indicating they had experienced 

limitations due to their physical health, and 2 participants answered ‘no’, and on 1 of the 4, 

all 16 participants answered ‘yes’. Thus, the Role Physical yielded a low overall score, well 

below the mean of 50.  

Data were missing for three participants who withdrew from the study after baseline 

assessment, but prior to intervention. Due to their withdrawal, the baseline data from these 

individuals was excluded from the remaining analyses. No other data were missing or outside 

expected ranges. 

Multivariate normality is an assumption of all parametric tests used in this study. In a 

normal distribution, values of skewness and kurtosis are equal to zero (Tabachnick & Fidell, 

2007).  In accordance with Tabachnick and Fidell (2007), normality was considered violated 

if either skewness or kurtosis values were more than two times the standard error of those 

skewness or kurtosis value. Tests of normality were conducted using the aforementioned 

criteria for each of the following measures: FSS, CIS-F, CIS-C, CIS-M, CIS-A, VAS-F-F, 

VAS-F-V, HADS-A, HADS-D, BI, MRS, and all SF-36 subscales, at baseline. These 

analyses were conducted separately for each group. Two of the measures violated the 

assumption of normality within the FMG: HADS-A; and, SF-36 Role Physical. None of the 

measures violated the assumption of normality within the SEG. Attempts were made to 

normalise the data using transformations suggested by Tabachnick and Fidell (2007), but the 

transformed values continued to violate assumptions of normality. Given the small sample 

size and clinical population, it was expected that some of the data would violate the 
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assumption of normality. Therefore, the decision was made to use the raw data without 

transformation, but to interpret the findings with caution. Fortunately, most of the analyses 

used in this study are reasonably robust, or tolerant of violations of this assumption 

(Tabachnick & Fidell, 2007). 

Homogeneity of variance is another assumption of analyses used in this study, and 

assumes that the means of the samples are obtained from populations of equal variance. This 

indicates that the variability of scores for each group is similar (Pallant, 2007). As the 

primary analyses for this study, the Levene test for equality of variance can be performed as 

part of the repeated measures analyses to address this assumption. When the Levene test is 

not significant (p≥.05) this indicates variances for the groups on the dependent variables have 

not violated the assumption of homogeneity. The Levene test was significant (p<.05) for the 

following six measures: SF-36 General Health and BI at baseline; SF-36 Role Physical and 

Mental Health at post-intervention; and, FSS and SF-36 Role Emotional at follow-up. 

According to Pallant (2007), the Levene test is conservative and analysis of variance is 

reasonably robust to violations of the assumption provided the size of the groups are 

reasonably similar, which they are in this study. 

 

Section 2: Overall Performance of the Sample and Impact of Demographics 

In this section, the baseline performance of all participants, excluding withdrawals, is 

examined in order to provide an overall description of the sample. The impact of 

demographic and stroke related factors on baseline performance across fatigue measures is 

then examined.  

The means and standard deviations (SD) of participants across measures at baseline 

are presented in Table 7 below. The mean FSS score of 5.46 (SD 0.71) was higher than might 
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be expected given that existing literature indicates mean FSS scores for patients with PSF of 

4.4 (SD 1.2) (Choi-Kwon, et al., 2007) and 3.6 (SD 1.7) (Harbison, et al., 2009). However, as 

stated earlier, the cut-off score (>3.9) utilized in this study was chosen to identify participants 

with moderate to severe fatigue and eliminate those with only mild difficulties. The mean 

CIS-F score of 35.62 (SD 8.29) shown in Table 7 below, is similar to the mean score of 35.4 

(SD 14.6) reported in a previous study investigating severe PSF (van der Werf, et al., 2001). 

The CIS composite total score may range from 20 to 140, with higher scores indicating 

increased fatigue. The sample’s mean CIS score of 82.19 (SD 18.76) is above the suggested 

cut-off (>76) which indicates high risk of workplace absence due to ill-health, and as would 

be expected, well above that of a non-clinical sample of working adults (mean 55.8, SD 22.7) 

(van Amelsvoort, Kant, Beurskes, Schroer, & Swaen, 2002). The VAS-F-F mean score of 

3.54 (SD 1.69) is lower than expected given that higher figures indicate increased fatigue and 

scores may range from 0 to 10, and given performance across the other fatigue measures. All 

subscales of the SF-36 have a mean of 50 and an SD of 10, with higher scores indicating 

more favourable health related quality of life. As such, the participants’ Vitality mean of 

39.06 (SD 16.95) indicates a low vitality level. 

Participants scored higher for depression than anxiety on the HADS, although neither 

mean score was above the cut-off for a borderline case (≥8). On the SF-36, as discussed 

earlier, the Role Physical of 9.37 (SD 15.48) was extremely low. However, the Mental Health 

mean of 72.25 (SD 16.93) indicates above average mental well-being and the Bodily Pain of 

67.34 (SD 30.14) indicates lower than average bodily pain. Participants’ mean BI score of 

92.50 (SD 8.37) out of a possible 100, where higher scores represent greater independence, 

indicates participants had a reasonable degree of independence in mobility and daily living. 

However, it also indicates lower independence than another study of participants with PSF 

where the mean BI score was 98.8 (SD 3.4) (Choi-Kwon, et al., 2007). Participants mean 
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MRS score of 2.56 (SD 0.51) fell almost mid-way between level 2 ‘slight disability; unable to 

carry out all previous activities, but able to look after own affairs without assistance’ and 

level 3 ‘moderate disability; requiring some help, but able to walk without assistance’. 

 

Table 7. Means and standard deviations of measures at baseline for participants 

Measure Mean Standard Deviation (SD) 
Fatigue Measures   

Fatigue Severity Scale 
CIS-Fatigue 
        Reduced Concentration 
        Reduced Motivation 
        Reduced Activity 
        Total 
VAS-F-Fatigue 
             Vigor 
SF-36-Vitality 

5.46 
35.62 
19.94 
14.19 
12.44 
82.19 
3.54 
4.71 

39.06 

0.71 
8.29 
7.25 
4.20 
4.60 
18.76 
1.69 
1.86 
16.95 

Functional and Mood Measures   
HADS-Anxiety 
             Depression 
SF-36-Physical Functioning 
           Role Physical 
           Role Emotional 
           Mental Health 
           Social Functioning 
           Bodily Pain 
           General Health 
Barthel Index 
Modified Rankin Scale 

4.75 
7.31 

46.25 
9.37 

56.25 
72.25 
51.56 
67.34 
55.00 
92.50 
2.56 

3.66 
2.57 
21.79 
15.48 
45.08 
16.93 
22.76 
30.14 
17.51 
8.37 
0.51 

CIS = Checklist of Individual Strength; HADS = Hospital Anxiety and Depression Scale; SF-
36 = Short Form – 36; VAS-F = Visual Analogue Scale for fatigue. 
 

To determine whether demographic or stroke related factors would need to be co-

varied in the primary analyses a 2x2x2x2 MANOVA was conducted to determine if the 

participants differed on baseline fatigue in relation to the categorical factors: gender, ethnicity 

(Pakeha, other), stroke type (ischemic, haemorrhage), or hemisphere of lesion (left, right). 

The dependent variables were all the outcome measures at baseline as listed in Table 7. The 

results indicate that the main effects for gender (F (8,1) =.510, p=.801), ethnicity (F (8,1) = 
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.213, p=.938), stroke type (F (8,1) =.369, p=.861), and hemisphere of lesion (F (8,1) = .767, 

p=.714), were not significant.  

Bivariate correlations were then generated between all fatigue measures and the 

continuous variables age, and months since stroke. The results are shown in Table 8 below. 

None of these correlations were significant and none approached significance. 

 

Table 8. Bivariate correlations between fatigue measures and continuous variables (n=16) 

Fatigue Measure Age 
R 

Months Since Stroke 
R 

Fatigue Severity Scale .029 -.249 
CIS-Fatigue -.196 -.358 
        Reduced Concentration .181 -.166 
        Reduced Motivation -.151 -.057 
        Reduced Activity .097 .049 
        Total -.026 -.223 
VAS-F-Fatigue -.229 -.193 
             Vigor -.141 -.147 
SF-36-Vitality -.056 .067 
Note: *p<.05; **p<.01; and, ***p<.001 
CIS=Checklist of Individual Strength; SF-36=Short Form-36; VAS-F=Visual Analogue Scale for Fatigue. 
 

To summarise, as would be expected, the sample had high fatigue and low vitality. In 

terms of mood, the mean was nearing the HADS-D cut-off, indicating some depressive 

symptomology. But the SF-36 Mental Health indicated mental well-being was good. 

Additionally, General Health was slightly above average although Role Physical indicated 

extreme role limitations due to physical health. 

Analyses of whether participants differed on baseline performance on fatigue 

measures according to any demographic or stroke related factors did not yield any significant 

results. As such, none of these factors needed to be co-varied in further analyses. 
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Section 3: Effects of Intervention 

This section addresses the primary aim of this study, which was to examine the effects 

of a six week FMG in comparison to that of SEG. Table 9 below presents the means and 

standard deviations of the FMG and SEG across each assessment. A series of within-subject 

repeated measures contrasts were conducted using group as a between subjects factor to 

examine the significance of change from one time to the next across participants and the 

difference in change between groups. The results of these analyses are also presented in 

Table 9.  

Overall performance at each assessment 

In terms of means on the fatigue measures, as can be seen in Table 9, on the FSS the 

FMG mean at baseline was higher than that of the SEG indicating worse/more fatigue. By 

post-intervention, the FMG mean, which had reduced by more than 1 point, was lower than 

that of the SEG. On the CIS-F the FMG also reported higher fatigue than the SEG at baseline, 

with the post-intervention CIS-F mean for the FMG having reduced whilst that of the SEG 

had marginally increased. At follow-up, the FMG participants had maintained the decrease in 

fatigue whilst the SEG CIS-F mean had increased further. The CIS full scale score shows a 

fairly similar pattern, with the FMG initially recording higher fatigue, but reducing at post-

intervention and reducing further at follow-up. In contrast, the SEG showed marginal 

reduction at post-intervention and increased fatigue at follow-up. As with the FSS and CIS, 

on the SF-36 Vitality, where higher scores indicate increased energy, the FMG reported 

lower energy (more fatigue) at baseline than the SEG. Energy of FMG participants increased 

marginally (indicating reduced fatigue) at post-intervention and further increased at follow-

up, whilst the SEG showed an increase in energy at post-intervention, which then reduced at 

follow-up. On the VAS-F-F, the FMG reported lower fatigue at baseline than the SEG, but in 
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contrast to other fatigue measures, fatigue increased at post-intervention and further at 

follow-up. The SEG reported lower fatigue at post-intervention, but increased almost to 

baseline level by follow-up. On the VAS-F-V, the FMG initially recorded lower vigour in 

comparison to the SEG, and both groups had reduced vigour at post-intervention, with the 

SEG vigour reducing further by follow-up whilst the FMG marginally increased. 

In terms of functional and mood measures, the HADS subscales both show the same 

pattern. Reported anxiety and depression was higher at baseline for the FMG in comparison 

to the SEG. Both anxiety and depression increased over time for both groups from baseline to 

post-intervention, before reducing at follow-up for both groups. On the SF-36 Physical 

Functioning, where higher scores indicated more favourable physical functioning, scores 

were higher at baseline for the FMG in comparison to SEG, but FMG scores fell at post-

intervention, before both groups reported improved physical functioning at follow-up. The 

Bodily Pain subscale showed little change in bodily pain for either group from baseline 

through post-intervention to follow-up. On the Social Functioning subscale, both groups 

reported increased social functioning at post-intervention, with the FMG reporting further 

increase by follow-up. Reported independence as measured by the BI was lower in the SEG 

than the FMG at baseline, but the SEG reported increased independence at follow-up, whilst 

the FMG independence reduced at post-intervention and fell marginally further at follow-up, 

so that both groups reported similar independence level at follow-up.  

Overall, the FMG reported worse fatigue and mood, but better physical functioning 

than the SEG at baseline, though as noted previously, these did not differ significantly. The 

FMG showed greater mean improvement than the SEG over the course of the intervention, 

and better maintenance of any changes that occurred. 
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Table 9. Mean performance of each group at each time period and significance of overall change 

 Fatigue Management Group (n=9) Stroke Education Group (n=7) Significance of change 
over time within 
participants 

Significance of difference 
in change between groups 

Measure Baseline Post Follow-up Baseline Post Follow-up Baseline 
vs. post 

Post vs. 
follow up 

Baseline 
vs.post 

Post vs. 
follow up 

 Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) F, p F, p F, p F, p 
Fatigue Severity Scale 5.69 (.71) 4.51 (1.27) 4.48 (1.61) 5.16 (.63) 4.97 (.54) 4.62 (.78) 6.52, .023 0.19, .669 3.41, .086 0.14, .711 
CIS  
  Fatigue 
  Reduced Concentration 
  Reduced Motivation 
  Reduced Activity 

Total 

 
39.44 (6.78) 
21.33 (7.63) 
15.67 (4.42) 
13.33 (5.00) 
89.78 (15.01) 

 
35.67 (7.31) 
21.67 (4.18) 
14.44 (3.43) 
12.56 (4.50) 
84.33 (12.95) 

 
35.56 (7.13) 
20.89 (5.84) 
12.67 (3.87) 
12.56 (4.53) 
81.67 (17.42) 

 
30.71 (7.78) 
18.14 (6.87) 
12.29 (3.25) 
11.29 (4.11) 
72.43 (19.56) 

 
31.14 (6.94) 
15.71 (3.30) 
13.29 (4.50) 
11.57 (5.26) 
71.71 (14.23) 

 
35.29 (5.79) 
15.86 (5.90) 
13.14 (5.30) 
13.57 (5.03) 
77.86 (16.95) 

 
0.71, .414 
0.35, .564 
0.02, .882 
0.04, .852 
0.81, .384 

 
1.08, .317 
0.05, .827 
0.56, .466 
0.87, .367 
0.15, .704 

 
1.12, .308 
0.61, .449 
2.28, .154 
0.17, .687 
0.48, .501 

 
1.20, .292 
0.10, .752 
0.41, .534 
0.87, .367 
0.96, .343 

VAS-F  
  Fatigue 
  Vigour 

 
3.24 (1.83) 
4.52 (2.11) 

 
3.96 (1.64) 
4.12 (1.80) 

 
4.44 (2.33) 
4.15 (1.62) 

 
3.94 (1.53) 
4.96 (1.63) 

 
2.95 (1.10) 
4.67 (1.99) 

 
3.86 (2.50) 
3.87 (2.13) 

 
0.10, .763 
0.44, .520 

 
1.48, .244 
0.33, .575 

 
3.91, .068 
0.01, .922 

 
0.14, .717 
0.38, .549 

HADS    
  Anxiety 
  Depression  

 
5.33 (3.94) 
8.34 (2.40) 

 
6.44 (2.79) 
9.33 (2.18) 

 
5.67 (2.45) 
7.67 (3.20) 

 
4.00 (3.42) 
6.00 (2.31) 

 
4.43 (4.04) 
6.86 (3.44) 

 
3.57 (3.21) 
6.71 (2.43) 

 
2.02, .177 
3.47, .084 

 
1.98, .181 
1.36, .263 

 
0.40, .539 
0.02, .888 

 
0.05, .947 
0.96, .343 

SF-36  
  Physical Functioning  
  Role Physical 
  Role Emotional 
  Vitality 
  Mental Health 
  Social Functioning 
  Bodily Pain 
  General Health 

 
53.33 (21.07) 
5.56 (11.02) 
55.56 (47.14) 
37.78 (16.22) 
68.89 (13.23) 
47.22 (19.54) 
61.39 (27.36) 
47.78 (19.54) 

 
40.56 (15.70) 
11.11 (13.18) 
40.74 (40.06) 
38.33 (19.53) 
68.44 (22.31) 
52.78 (20.52) 
61.94 (30.43) 
46.11 (12.44) 

 
49.44 (20.22) 
8.33 (12.50) 
55.56 (47.14) 
41.67 (13.46) 
73.78 (11.68) 
61.11 (24.56) 
60.56 (27.80) 
55.56 (15.90) 

 
37.14 (20.59) 
14.29 (19.67) 
57.14 (46.00) 
40.71 (19.02) 
76.57 (16.88) 
57.14 (26.86) 
75.00 (33.94) 
64.29 (8.86) 

 
37.86 (16.55) 
25.00 (32.27) 
57.14 (41.79) 
52.14 (14.39) 
78.29 (11.51) 
75.00 (7.22) 
73.57 (24.78) 
67.14 (17.29) 

 
40.71 (17.18) 
25.00 (28.87) 
71.43 (29.99) 
43.57 (17.25) 
79.43 (14.86) 
71.43 (35.88) 
76.79 (33.28) 
62.14 (14.68) 

 
3.00, .105 
1.53, .237 
0.77, .396 
1.88, .192 
0.02, .904 
6.46, .023 
0.00, .959 
0.02, .905 

 
1.78, .204 
0.03, .871 
1.40, .256 
0.24, .630 
0.58, .457 
0.12, .736 
0.01, .906 
0.36, .558 

 
3.75, .073 
0.15, .701 
0.77, .396 
1.55, .234 
0.04, .837 
1.78, .203 
0.01, .907 
0.21, .653 

 
0.47, .505 
0.03, .871 
0.00, .983 
1.25, .282 
0.25, .629 
0.74, .404 
0.09, .767 
3.81, .071 

Barthel Index 97.22 (3.63) 93.89 (7.41) 92.22 (9.05) 86.43 (9.00) 85.00 (12.91) 92.14 (7.56) 0.79, .390 3.35, .088 0.13, .728 8.68, .011 
Modified Rankin Scale  2.44 (.53) 2.22 (.83) 2.33 (0.50) 2.71 (.49) 2.14 (.69) 2.43 (.79) 3.08, .101 2.01, .178 0.60, .453 0.39, .543 
CIS = Checklist of individual strength; HADS = Hospital anxiety and depression scale; SD = Standard deviation; SF-36 = Short form – 36; VAS-F = Visual analogue scale for 
fatigue; vs. = versus. 
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Significance of change over time 

A series of 2 (group) by 2 (time) ANOVAs were conducted using group as a between 

subjects factor to examine the significance of change from one time to the next across 

participants. As can be seen in Table 9, there was a significant reduction in fatigue across 

participants as measured by the FSS from baseline to post-intervention assessment, which 

was maintained at follow-up. The extent of change did not differ significantly between 

groups. Though not significant as noted above, the FMG experienced a greater decrease in 

FSS score, with the FSS score reducing on average a full point more than it did for the SEG. 

At post-intervention assessment, three participants in the FMG had reduced fatigue to below 

the cut-off used to define severe fatigue (FSS<3.9), whereas all SEG participant’s scores 

remained above this cut-off. There was also a significant improvement in participants social 

functioning, as measured by the SF-36 Social Functioning, from baseline to post-intervention 

assessment, which was also maintained at follow-up. Again, the extent of change did not 

differ significantly between groups. There were no other significant differences across 

participants from baseline to post-intervention assessment and no analyses approached 

significance. As can be seen in Table 9, there were also no significant differences across 

participants between the post-intervention and follow-up assessments on any measure 

(p>.05), nor did any approach significance level, indicating that any changes resulting from 

participation were maintained.  

Significance of difference in change between groups 

The series of 2 (group) by 2 (time) ANOVAs using group as a between subjects 

factors were utilised to analyse the difference in change between groups. As can be seen in 

Table 9, there were no significant differences in change between groups between baseline and 

post-intervention assessment. However, two analyses approached significance. These were on 
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the VAS-F-F, where mean score for the FMG increased over time, indicating higher levels of 

fatigue, whilst mean score for the SEG decreased. Also approaching significance was the SF-

36 Physical Functioning subscale, where the FMG mean score reduced indicating decreased 

physical functioning ability whilst the SEG mean score marginally increased. 

In analyses of difference in change between groups from post-intervention to follow-

up assessment, there was a significant difference in BI scores. The FMG mean score 

marginally decreased indicating reduced independence, whilst the SEG mean score increased 

indicating greater independence. There were no other significant differences in change 

between groups between post-intervention and follow-up assessment. However, the SF-36 

General Health approached significance level, with mean score for the FMG increasing 

indicating improved general health, whilst the mean score for the SEG decreased indicating 

poorer general health from post-intervention to follow-up. 

 

Section 4: Relationship Between Variables 

This section begins by examining the relationships amongst fatigue measures at 

baseline with the goal of identifying the most valid measure for use in PSF. Reliability of the 

measures (internal consistency) is also examined. Then the relationships between fatigue and 

mood, and fatigue and other functional outcomes are examined.  

Measures of fatigue: relationships and reliability 

Correlation coefficients amongst fatigue measures, which are shown in Table 10 

below, were generated on baseline data so that the analysis would not be influenced by any 

effects of the intervention. The FSS was significantly positively correlated with 3 of the 4 

CIS subscales (CIS-F; CIS-C; and, CIS-A) and with the CIS total score. The FSS was highly 

negatively correlated with the VAS-F-V, and the SF-36 Vitality. Of the CIS scales, the CIS-A 
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subscale and the CIS total significantly correlated with all other measures except the VAS-F-

F subscale, with the CIS total demonstrating high and significant correlations with all other 

measures. The VAS-F-F did not correlate with any other measure, while the VAS-F-V 

correlated negatively with the FSS and CIS, and positively with the Vitality. The Vitality 

significantly correlated with all other measures except the CIS-C and VAS-F-F, 

demonstrating high negative correlations to the FSS and CIS.  

 

Table 10. Correlation coefficients between fatigue measures at baseline (n=16) 

 CIS-F 
R 

CIS-C 
R 

CIS-M 
R 

CIS-A 
R 

CIS 
R 

VAS-F-F 
R 

VAS-F-V 
R 

SF-36-VT 
R 

FSS .611* .583* .337 .510* .696** .211 -.622** -.652** 
CIS-F  .248 .444 .596* .783*** .049 -.291 -.503* 
CIS-C   .316 .602* .714** .429 -.512* -.494 
CIS-M    .678** .709** .143 -.100 -.644** 
CIS-A     .893*** .341 -.618* -.767*** 
CIS      .303 -.500* -.745*** 
VAS-F-F       -.237 -.284 
VAS-F-V        .619* 
Note: *p<.05; **p<.01; and, ***p<.001 
CIS=Checklist of Individual Strength; CIS-A=Checklist of Individual Strength Reduced Activity Subscale; CIS-
C=Checklist of Individual Strength Reduced Concentration Subscale; CIS-F=Checklist of Individual Strength 
Fatigue Subscale; CIS-M=Checklist of Individual Strength Reduced Motivation Subscale; FSS=Fatigue Severity 
Scale; SF-36-VT=Short Form-36 Vitality Subscale; VAS-F-F=Visual Analogue Scale for Fatigue, Fatigue 
Subscale; and, VAS-F-V=Visual Analogue Scale for Fatigue, Vigor Subscale. 
 

 

Overall, the CIS total, the Vitality and the FSS appear to have the best concurrent 

validity. The CIS subscales correlated to a lesser degree with other measures. The VAS-F-F 

was not significantly related to any other measure and the VAS-F-V had fair concurrent 

validity with other measures. 

Further analyses were then conducted to determine the reliability of the fatigue 

measures when utilised with a post-stroke population. Cronbach’s alpha analysis of all items 

within each scale, were generated to determine internal consistency. Results are shown in 

Table 11. A Cronbach’s alpha level greater than 0.70 is usually considered to indicate 
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reasonable internal consistency (Lerdal, et al., 2009). As can be seen in Table 11, all fatigue 

measures offered reasonable internal consistency, with higher consistency in the CIS and 

both subscales of the VAS-F. When internal consistency and reliability are both considered, 

the CIS total appears to be the best measure, followed by the FSS. 

  

Table 11. Internal consistency of fatigue measures 

Fatigue Measure Number of Items Cronbach’s Alpha 
 

Fatigue Severity Scale 9 α=.779 
CIS total 20 α=.875 
VAS-F Fatigue  13 α=.938 
             Vigor  5 α=.874 
SF-36 Vitality  4 α=.741 
CIS=Checklist of Individual Strength; SF-36=Short Form; VAS-F=Visual Analogue Scale for Fatigue. 

 

Relationship between fatigue and mood 

Bivariate correlations were generated to examine the degree and direction of 

relationships at baseline between the mood measures (HADS-A, HADS-D and SF-36 Mental 

Health), and the fatigue measures (FSS; CIS-F; CIS-C; CIS-M; CIS-A; CIS; VAS-F-F; VAS-

F-V; and, SF-36 Vitality). The results are shown in Table 12 below.  

As can be seen in Table 12, the HADS-A and HADS-D were not significantly 

correlated to any of the fatigue measures. The SF-36 Mental Health was significantly 

negatively correlated to the following: FSS (r=-.669, p=.005); CIS (r=-.684, p=.004); and, 

CIS-C (r=.803, p=.000), indicating that higher fatigue was associated with decreased mental 

well-being. 
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Table 12. Bivariate correlations between fatigue and mood measures at baseline (n=16) 

Fatigue Measure HADS-Anxiety 
 

R 

HADS-Depression 
 

R 

SF-36-Mental 
Health 

R 
Fatigue Severity Scale .252 .387 -.669** 
CIS-Fatigue .126 .412 -.449 
        Reduced Concentration .145 .201 -.803** 
        Reduced Motivation .177 .340 -.303 
        Reduced Activity -.112 -.029 -.436 
        Total .124 .328 -.684** 
VAS-F-Fatigue .270 -.038 -.305 
             Vigor .130 .197 .402 
SF-36-Vitality -.063 -.230 .475 
Note: *p<.05; **p<.01; and, ***p<.001 
CIS=Checklist of Individual Strength; HADS=Hospital Anxiety and Depression Scale; SF-36=Short Form-36 
VAS-F=Visual Analogue Scale for Fatigue. 

Relationship between fatigue and other functional outcomes 

Functional outcomes were assessed using the BI, MRS, and subscales of the SF-36 

excluding Vitality. There is some overlap between these scales and so for the purposes of 

examining the relationship between fatigue and functional outcomes, the measures have been 

grouped into two categories which they primarily relate to, social activities and functioning, 

and general health and independence. Each of these categories will be discussed in turn 

below. 

Social activities and functioning 

Bivariate correlations were generated to determine the degree and direction of the 

relationship at baseline between performance on fatigue measures (FSS; CIS-F; CIS-C; CIS-

M; CIS-A; CIS; VAS-F-F; VAS-F-V; and, SF-36 Vitality) and performance on SF-36 

subscales related to social activities and functioning (Role Physical; Role Emotional; and, 

Social Functioning). The results are shown in Table 13 below.  

The SF-36 Role Physical subscale did not correlate significantly with any of the 

fatigue measures, whilst the SF-36 Role Emotional subscale only correlated significantly with 
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SF-36 Vitality (r=.626, p=.009), indicating that fewer role limitations due to emotional issues 

was associated with increased energy. Performance on the Social Functioning subscale was 

significantly negatively correlated with the FSS, and all CIS scales indicating that increased 

social functioning was associated with reduced fatigue. The Social Functioning subscale was 

also significantly positively correlated to the SF-36 Vitality subscale, indicating that better 

social functioning was associated with higher energy levels. The Social Functioning subscale 

did not significantly correlate with VAS-F subscales. 

 

Table 13. Bivariate correlations between fatigue and social measures at baseline (n=16) 

Fatigue Measure SF-36-Role 
Physical 

R 

SF-36-Role 
Emotional 

R 

SF-36-Social 
Functioning 

R 
Fatigue Severity Scale -.131 -.458 -.609* 
CIS-Fatigue .068 -.249 -.593* 
        Reduced Concentration -.069 -.451 -.610* 
        Reduced Motivation .151 -.400 -.587* 
        Reduced Activity .102 -.437 -.699** 
        Total .062 -.481 -.801*** 
VAS-F-Fatigue .092 -.181 -.211 
              Vigor -.029 .356 .414 
SF-36-Vitality -.155 .626** .792*** 
Note: *=p<.05; **=p<.01; and, ***=p<.001 
CIS=Checklist of Individual Strength; SF-36=Short Form-36; VAS-F=Visual Analogue Scale for Fatigue. 

 

General health and independence 

A further set of bivariate correlations were generated to determine the degree and 

direction of the relationship at baseline between the fatigue measures (FSS; CIS-F; CIS-C; 

CIS-M; CIS-A; CIS; VAS-F-F; VAS-F-V; and, SF-36 Vitality), and general health and 

independence measures (BI; MRS; and, SF-36 subscales Physical Functioning, Bodily Pain 

and General Health). The results are shown in Table 14 below.  



89 

 

The Physical Functioning, Bodily Pain, BI, and MRS did not correlate significantly 

with any fatigue measures (p>.05). The General Health was significantly negatively 

correlated to the: FSS (r=-.566, p=.022); CIS (r=-.697, p=.003); CIS-C (r=-.730, p=.001); 

and, CIS-A (r=-.579, p=.019). This indicates that more favourable general health is associated 

with reduced fatigue.  

 

Table 14. Bivariate correlations between fatigue and general health and independence 

measures at baseline (n=16) 

Fatigue 
Measure 

SF-36 
Physical 

Functioning 
R 

SF-36-Bodily 
Pain 

 
R 

SF-36-General 
Health 

 
R 

Barthel Index 
 
 

R 

Modified 
Rankin Scale 

 
R 

FSS .059 -.383 -.566* -.062 -.145 
CIS-F .152 -.102 -.404 .327 -.308 
CIS-C -.219 -.428 -.730*** -.069 .190 
CIS-M -.046 -.179 -.422 .176 .072 
CIS-A -.398 -.268 -.579* -.065 .284 
CIS -.125 -.317 -.697** .141 .023 
VAS-F-F -.429 .033 -.444 -.358 .252 
VAS-F-V .293 .303 .341 .170 -.188 
SF-36-VT .139 .272 .286 .206 -.012 
Note: *=p<.05; **=p<.01; and, ***=p<.001 
CIS=Checklist of Individual Strength; CIS-A=Checklist of Individual Strength Reduced Activity Subscale; CIS-
C=Checklist of Individual Strength Reduced Concentration Subscale; CIS-F=Checklist of Individual Strength 
Fatigue Subscale; CIS-M=Checklist of Individual Strength Reduced Motivation Subscale; FSS=Fatigue Severity 
Scale; SF-36=Short Form-36; SF-36-VT=Short Form-36 Vitality Subscale; VAS-F-F=Visual Analogue Scale 
for Fatigue, Fatigue Subscale; and, VAS-F-V=Visual Analogue Scale for Fatigue, Vigor Subscale. 

 

Summary 

To summarise the findings, the data set was complete and plausible. Participant’s 

performance on fatigue measures at baseline was not significantly impacted by any 

categorical demographic or stroke related factors, nor by any continuous demographic or 

stroke-related variables. As reported in the Methods, the two groups did not differ 

significantly in terms of demographic or stroke related characteristics. 
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With regard to the main findings, there was a significant reduction in fatigue across 

participants as measured by the FSS from baseline to post-intervention assessment which was 

maintained at follow-up. Though the FMG experienced a greater decrease in FSS score, the 

difference in change between the two groups was not statistically significant. There was also 

significant improvement in social functioning across participants as measured by the SF-36 

Social Functioning subscale from baseline to post-intervention. As with the FSS, this was 

maintained at follow-up, but did not differ significantly between the two groups. There were 

no other significant changes across participants over time. In terms of differences in change 

between groups, only one difference in change was significant. This related to independence 

as measured by the BI whereby the FMG participants reported marginally decreased 

independence from post-intervention to follow-up, whilst the SEG reported increased 

independence. 

In terms of relationships between fatigue measures, the FSS, CIS and SF-36 Vitality 

all demonstrated good concurrent validity. All fatigue measures offered good internal 

consistency. When internal consistency and reliability are both considered, the CIS total 

appears to be the best measure, followed by the FSS. 

Correlations between the fatigue measures and other functional outcomes indicated 

that higher fatigue levels were significantly associated with less favourable health related 

QOL in three of the areas assessed by subscales of the SF-36: Mental Health; Social 

Functioning; and, General Health.  
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CHAPTER IV: DISCUSSION 

 

 

The purpose of this study was to evaluate the feasibility and efficacy of a 

psychoeducation group for PSF when compared to more general stroke education. 

Empirically proven techniques to alleviate fatigue were assembled into a 6-hour group 

psychoeducation and CBT programme, the FMG, and contrasted with a 6-hour SEG. To 

summarise, the findings indicate that the FMG intervention was feasible, was well tolerated 

with participants attending an average of 5.37 of the 6 sessions. Participation in the study 

resulted in a significant decrease in fatigue, as measured by the FSS. Though not significantly 

different, this decrease was greater in the FMG than that experienced by the SEG. The 

decrease in fatigue was maintained at follow-up by both groups. There was also significant 

improvement in social functioning as measured by the SF-36 Social Functioning subscale for 

both groups, which was also maintained at follow-up. In terms of differences in change 

between groups, the SEG reported significantly improved independence from post-

intervention to follow-up, whilst the FMG experienced minimal change. The findings also 

support the FSS, SF-36 Vitality, and CIS as valid measures of PSF, whilst bringing into 

question the VAS-F. Each of these findings will now be discussed in turn in relation to 

relevant literature.  

Impact of the Intervention 

As stated, both the FMG and SEG experienced a significant reduction in PSF by the 

end of the 6 week programme. To put this finding into the context of existing literature, only 
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two previous studies have been identified as utilising a control group in comparison to a 

fatigue management psychoeducation group intervention. Mathiowetz et al. (2007) reported 

their energy conservation course resulted in a significant reduction in fatigue associated with 

MS in comparison to a delayed control group (using a cross-over design). However, Kos et 

al. (2007) reported that both their intervention group and their control group, who received 

general MS education, experienced a similar and significant reduction in fatigue. The authors 

suggested that the control group programme may also have influenced perceived impact of 

fatigue, and particularly may have provided MS patients with a better understanding of their 

disease. Their findings and the reduction in fatigue across both groups identified here 

suggests that elements common to both groups, such as the group format, may have been 

largely associated with the PSF reduction. Patients with PSF report significantly lower social 

support than those without PSF, indicating that some degree of social isolation may be 

involved in PSF (Michael, et al., 2006). A group format provides opportunities for 

normalising the experience of PSF, socialising with others in a similar position, sharing 

experiences and encouragement, and learning and problem-solving from each other and the 

facilitator. Whilst there is no literature on group programmes for PSF, the finding here is in 

line with investigations of fatigue associated with other conditions where no control or 

comparison group was utilised, such as Malley and Cooper (2006) who suggest individuals 

benefit from having the support of a group for fatigue after brain injury. Given the significant 

effect seen in the SEG, and evidence that even a single group session can significantly reduce 

fatigue associated with cancer (Keyes, 2001), it seems that a group format in comparison to 

individualised programmes is justified. Furthermore, the findings suggest that interventions 

for fatigue relating to other conditions may generalise to treatment of PSF. 

The literature identifies psychoeducation as the first and most important step in 

management of PSF (Michael, 2002; Schepers, et al., 2006). Although there is no literature 
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on the efficacy of psychoeducation specific to PSF, there is significant support for 

psychoeducation as a means of alleviating fatigue associated with other conditions (Barker-

Collo, et al., 2007). It is thought that providing guidance may reduce distress and 

misunderstanding, and empower patients and their families to make tangible changes 

(Michael, 2002). This programme made psychoeducation materials available to participants 

and their attending caregivers, thus normalising their experience and offering suggestions for 

practical management solutions which could be implemented or supported by caregivers and 

families as well as participants. The researcher noted that both participants and caregivers 

were eager for information about PSF, and that it would not generally be included in post-

stroke care.  

In addition to psychoeducation on PSF, three other areas were common to both group 

programmes: physical activity/exercise, stress and relaxation, and, nutrition. These three 

common areas have all been shown to relate to fatigue associated with other conditions, and 

the findings here indicate that they may also be involved in PSF. Activity and exercise is 

hypothesised to alleviate fatigue by reversing physical deconditioning, which is common 

after stroke, and hence can reduce fatigue associated with physical exertion (McGeough, et 

al., 2009). The wide focus of psychoeducation materials may have tackled diverse 

mechanisms underlying individual PSF. A similarly diverse psychoeducation intervention 

delivered individually to inpatients newly diagnosed with cancer significantly reduced fatigue 

in comparison to a control condition where inpatients did not receive any intervention 

(Fawzy, 1995). The finding in the present study, that reduction in fatigue was maintained at 

follow-up for both groups suggests that changes made by participants were continued after 

the group finished. Overall, this finding indicates a need for further research to tease apart 

which factors are contributing to the reduction in reported fatigue. 
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Although both the FMG and SEG experienced significant reductions in fatigue, there 

was a greater decrease for the FMG suggesting that elements specific to the FMG may have 

been associated with this treatment effect (e.g., diary, sleep hygiene, CBT). Only FMG 

participants recorded and reviewed individual levels of fatigue and activities in a weekly 

diary, a strategy which has been successfully utilised in fatigue associated with MS 

(Sutherland & Cowan, 2005; Ward & Winters, 2003). It may alleviate PSF by allowing 

individuals to discern individual patterns and triggers. Similarly, psychoeducation on sleep 

has been included in programmes aimed at alleviating fatigue in other conditions (Cooper, et 

al., 2009; Sutherland & Cowan, 2005), and may well be pertinent in PSF as a means to 

restore energy levels and balance activity with rest. Another element unique to the FMG was 

inclusion of a session on CBT, a proven treatment for improving mood and associated fatigue 

in conditions other than PSF. For example a Cochrane review recommended CBT as an 

effective treatment for CFS (Price & Couper, 2000). An important first step in CBT is usually 

behavioural activation (increasing participation in positive and rewarding activities). 

Attendance at the weekly group could be considered behavioural activation in itself, given 

that both FMG and SEG participants attended weekly group sessions, this may in part explain 

why both groups experienced a significant reduction in fatigue despite only the FMG having 

a CBT specific session. However, if the behavioural activation had led to a significant 

reduction in fatigue, we might have expected there to be a corresponding improvement in 

mood, which did not occur, making the possibility less likely. All three elements exclusive to 

the FMG group (i.e., fatigue diaries, sleep hygiene and CBT) have been included in previous 

studies as part of a comprehensive programme, as in the present study, and as such there is 

not sufficient information available at present to identify the key elements which affect 

fatigue.  
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An alternative explanation for the greater decrease in fatigue reported in the FMG 

may be related to the difference in time since stroke between groups. At baseline the FMG 

participants were a mean of 8.45 months since stroke, whilst the SEG participants were a 

mean of 11.25 months post-stroke. Although the difference between groups was not 

significant, SEG participants had experienced a longer adjustment and recovery period than 

the FMG. Given that much of post-stroke recovery occurs spontaneously in the first few 

months after onset (Caplan, 2006), we would expect less capacity for spontaneous recovery 

from the SEG and this may explain why their fatigue improved to a lesser degree than the 

FMG. 

Another significant change experienced by participants in both groups from pre- to 

post-assessment was an improvement in social functioning, as measured by the SF-36 Social 

Functioning. This finding is in line with another small study, where participants with brain 

injury (including TBI and haemorrhage type stroke) experienced significantly increased QOL 

as measured by the SF-36 after an 8-week psychoeducation group targeting fatigue (Cooper, 

et al., 2009). PSF is inter-related to social functioning in that it may prevent or limit social 

interaction and activities (Staub & Bogousslavsky, 2001a), and it has been independently 

associated with lower scores on the SF-36 Social Functioning subscale (Naess, et al., 2006). 

Given the inter-relationship between PSF and social functioning, it may be that alongside the 

reduction in fatigue, participant’s had more energy and motivation with which to 

recommence or increase their social activities. As noted earlier in relation to Kos et al. 

(2007), the fact that both groups experienced improvement may indicate the use of a group 

format, which offered opportunities for socialising, and sharing experiences and 

encouragement, directly contributed towards increased social functioning. The two questions 

on the SF-36 which contribute to the Social Functioning subscale refer to how much time and 

to what extent participants’ physical and emotional well-being has interfered with their social 
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activities over the previous four weeks. As such, attendance at the weekly group sessions in 

themselves would be expected to affect participant’s post-intervention answer. In addition to 

interaction within sessions, attendance itself would have provided a stimulus for socialisation 

in the form of behavioural activation, which may then have extended to other areas of 

participant’s lives. In a group setting comprised of post-stroke patients, individuals may have 

felt less conscious of any post-stroke impairment than they would have under other 

circumstances, and consequently, this could have given them more confidence and 

motivation for further socialisation. The psychoeducation format may also have contributed 

to increased social participation indirectly by equipping participants with new information 

and ideas with which to interact with family and friends. This may be particularly relevant 

given the wide focus and applicability of education materials covered in both groups, which 

included issues universally relevant (e.g., stress, nutrition, exercise). Similarly, these topics 

may have ignited interest for participants and led to greater motivation to make changes in 

their lives, such as increased participation and socialisation outside of the groups. 

Interestingly, the SEG made greater improvement in social functioning from baseline to post-

intervention, although the difference between the groups was not significant. The greater 

improvement seen in the SEG may be a result of their being an older group (mean age 78.57) 

than the FMG (mean age 68.00); SEG participants may have had lower expectations of a 

social life and hence, socialising within a weekly group had greater impact on their overall 

social functioning. Thus, with this explanation, we would expect the SEG participants to 

initially rate their social functioning as higher than the FMG, due to their lowered 

expectations, which is in line with pre-test performance. Then we would expect the SEG to 

have a reduction in social functioning from post-intervention to follow-up. Indeed, whilst the 

FMG continued to improve post-intervention, the SEG reported decreased social functioning 

at follow-up, although the difference between groups was again not statistically significant. 



97 

 

Alternatively, the post-intervention pattern may be due to the individualising of solutions 

(e.g., using personal fatigue diaries) within the FMG, thus changes in everyday life were 

more realistic and tolerable, and ultimately maintained better. Increasing the general stroke 

education component in a future programme may contribute towards increased social 

functioning levels, and if it were combined with the individualising of solutions in the FMG 

programme, the increase in social functioning level may be well maintained. 

The sole significant difference in change between groups related to the BI from post-

intervention to follow-up, though it must be emphasised that the extent of change in BI 

performance over time was not significant. Between the post-intervention and follow-up 

period, the FMG reported marginally decreased independence, whilst the SEG indicated 

increased independence. However, over the same period, the SEG reported increased 

disability on the MRS, and decreased general health on the SF-36 General Health. Prior to 

these reports, both groups had reported decreased independence by the end of the 

programme. It is difficult to compare the significant BI finding to existing literature as no 

studies using the BI or any measure of independence in a fatigue management programme 

could be identified. However, higher PSF is associated with greater dependence in ADLs 

(Glader, et al., 2002). Thus, the finding is in line with decreased fatigue, as measured by the 

FSS, reported by SEG participants over the same time period, but contradictory to increased 

fatigue, as measured by the CIS and reduced energy on the SF-36 Vitality. Explanation of 

this finding is further complicated by somewhat contradictory performance on the MRS and 

General Health over the same period; it seems intuitively sensible that reported increased 

disability on the MRS and decreased general health on the SF-36 General Health would be 

related to decreased independence, rather than increased independence on the BI. Given that 

this finding represented a difference in change between groups, it may be related to a 

difference between the study conditions. The SEG included some identical psychoeducation 
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material to the FMG but without the individualising of solutions (e.g., personal fatigue 

diaries). It is possible that this environment equipped and motivated participants to then 

extend their learning and build their own individualised solutions. Consequently, this 

environment may have promoted independence, but whether this independent learning style 

could translate to independence in activities such as toileting and grooming is questionable. 

An alternative explanation may be that difference in change on BI scores relates to difference 

in time since stroke between groups. Whilst at baseline the FMG participants were a mean of 

8.45 months since stroke, the SEG participants were a mean of 11.25 months post-stroke. 

Consequently, SEG participants were further along their journey in terms of adjustment to 

their stroke, and therefore may have been moving forward towards greater independence. 

However, this explanation does not fit with baseline BI performance which indicated that 

prior to any intervention, the SEG were less independent than the FMG. The significant 

difference in change on the BI remains in contradiction to performance on other measures. 

Given that the difference in change between groups occurred after completion of the group, 

and given the complexity of concomitant health issues and multiple medications that are a 

feature of an older adult, post-stroke sample, the change in BI score may not be related to 

effects of participation in the study. Indeed, it may relate to issues which occurred in the 

intervening period to follow-up, such as effects from a change in medication, a fall, or other 

medical issues not measured. 

In terms of difference in change between groups, two of the findings approached 

significance. On the VAS-F-F from baseline to post-intervention, the FMG indicated 

increased fatigue and the SEG indicated decreased fatigue. This finding was not expected 

given that previous studies have shown that psychoeducation fatigue management 

programmes can reduce fatigue associated with other conditions (Cooper, et al., 2009; 

Mathiowetz, et al., 2007; Ward & Winters, 2003). Furthermore, this finding contradicts with 
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FMG performance on the other fatigue measures. Over the same period, both the FMG and 

SEG reported fatigue reduced, as measured by the FSS and CIS, and energy increased, as 

measured by the SF-36 Vitality. However, vigour reduced as measured by the VAS-F-V. The 

VAS-F-F finding may be better understood with reference to its reliability and validity. While 

the study findings in regard to psychometric properties of the fatigue measures are interpreted 

and discussed more fully in the clinical implications section, it is pertinent to briefly examine 

the VAS-F-F at this juncture. The VAS-F-F was not significantly correlated to any other 

fatigue measure, indicating it has poor concurrent validity. The other fatigue measures (FSS, 

CIS, and SF-36 Vitality) were significantly related to each other, thus demonstrating superior 

validity to the VAS-F, which is in line with existing literature (Whitehead, 2009). Therefore, 

it seems likely the other fatigue instruments are measuring the same underlying construct of 

fatigue, whilst the VAS-F, which did show good internal consistency, is measuring some 

other construct. Indeed, the VAS-F has been criticised for failing to distinguish between 

fatigue and sleepiness (LaChapelle & Finlayson, 1998). As such, the significant difference in 

change between groups on the VAS-F-F, which was contradictory to both existing literature 

and other findings, may not be due to a change in fatigue level, but rather to sleepiness or 

another unknown construct. 

Another difference in change between groups which was approaching significance 

was performance on the SF-36 Physical Functioning between baseline and post-intervention, 

whereby the FMG reported decreased physical functioning ability, whilst the SEG reported a 

marginal increase. This finding was not in line with existing literature which has shown that a 

fatigue management groups for fatigue related to TBI and MS, resulted in increased health 

related QOL as measured by the SF-36 (Cooper, et al., 2009; Sutherland & Cowan, 2005). 

However, these studies used the global SF-36 score and, consequently, it is unclear whether 

scores on the Physical Functioning subscale followed the overall trend of increased health 
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related QOL. The trend towards decreased physical functioning ability on the SF-36 in the 

FMG identified in this study is in line FMG performance on the BI over the same period, 

which indicated the FMG experience reduced independence. However, given that PSF 

significantly impacts on physical functioning ability (Ingles, et al., 1999) and that impairment 

in physical functioning and severe fatigue are thought to adversely impact each other (Glader, 

et al., 2002), it is perhaps surprising that fatigue improved whilst physical functioning 

decreased for the FMG. This may reflect a difference between physical and mental fatigue, or 

given that the decrease in physical functioning occurred in the FMG and not the SEG, it may 

be due to attributes within the FMG format which were not present in the SEG.  

The FMG included individualising of solutions and understanding of personal patterns 

and triggers using fatigue diaries. Whilst these have been useful in alleviating fatigue 

associated with other conditions (Cooper, et al., 2009; Sutherland & Cowan, 2005; Ward & 

Winters, 2003), recommendations to utilise a fatigue diary in PSF are based on individual 

sessions with an occupational therapist (De Groot, et al., 2003; Michael, 2002). There is, as 

yet, no evidence base for utilising individual fatigue diaries with PSF in a group situation and 

as such, this combination of factors may be detrimental to physical functioning in some way. 

For example, it may encourage participants to attempt more than they are capable of, 

motivate recovery at a faster pace than they are prepared for, and/or not allow wide enough 

margins for fluctuations in ability and recovery which may be present after a stroke, perhaps 

due to some form of competitiveness induced by a group situation. Another aspect unique to 

the FMG was psychoeducation about sleep hygiene. It is possible this caused participants to 

increase focus on gaining good quality and quantity of sleep such that they had too much rest 

and some deconditioning occurred, to the detriment of physical functioning. Alternatively, 

the CBT session may have caused participants to recognise sad feelings relating to the effects 

of their stroke and, consequently, increase recognition of their own physical functioning 
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impairments. However, none of these explanations relating to fatigue diaries, sleep hygiene, 

or CBT, account for the reduction in reported fatigue over the same time period. Perhaps the 

difference in change between groups on the SF-36 Physical Functioning subscale was due to 

a difference between the groups. As discussed earlier, the FMG participants had experienced 

their strokes more recently than the SEG participants. As such, FMG participants may have 

found that the rehabilitative focus of the group on issues such as exercise and activity served 

to focus their attention on physical impairments and difficulties in functioning. It seems likely 

that this would have a corresponding impact on mood, and indeed, the FMG reported a trend 

towards increased symptoms of anxiety and depression by the end of the programme. 

However, these mood symptoms would also be expected to be inter-related to increased 

fatigue, yet over the same period, fatigue as measured by the FSS and CIS decreased, and 

energy measured by the SF-36 Vitality increased. Given that the difference in change on the 

Physical Functioning was not in line with existing literature, and is not corroborated by other 

findings in this study, it may have been due to extraneous factors such as concomitant health 

problems. 

In addition to interpreting significant findings generated by this study, it is also useful 

to address whether any other changes were expected, but not found. As discussed earlier, PSF 

and depression are overlapping constructs (Annoni, et al., 2008; Winward, et al., 2009) which 

often co-occur (Choi-Kwon, et al., 2005). Literature suggests that therapeutic interventions 

for depression may reduce the impact of PSF (Ingles, et al., 1999), and CBT has been shown 

in several trials to both reduce the impact of fatigue and improve mood in patients with CFS 

(Price & Couper, 2000). A similar fatigue management group intervention for participants 

with acquired brain injury (including two post-stroke), which included a session focusing on 

alleviating low mood and stress, reported a marginal decrease in depressive symptoms 

measured by the HADS-D from baseline to post-intervention (Cooper, et al., 2009). As such, 
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it was anticipated that the inclusion of CBT in the FMG would contribute not only to 

reducing fatigue, but also to reducing the symptoms of depression. The results indicate that 

FMG participant’s level of depressive symptoms, as measured by the HADS-D increased 

from baseline (8.34) to post-intervention (9.33), though non-significantly and whilst 

remaining in the borderline case range (8-10), before reducing at follow-up (7.67), though 

non-significantly, but falling into the non-case range (≤7). The increase from pre- to post-

intervention did not relate to any particular questions. It was unexpected that depressive 

symptoms would increase at post-intervention, particularly as fatigue, which is a symptom of 

depression, reduced over the same period. However, it is worth noting that the CBT session 

was positioned in week five, only one week before post-intervention measures were 

completed, after which depressive symptoms did reduce as expected though non-

significantly. In comparison, SEG participants, who did not receive the CBT session, also 

increased depressive symptoms non-significantly from baseline (6.00) to post-intervention 

(6.86), and decreased only slightly at follow-up (6.71). As such, it seems likely that the CBT 

session did have a positive effect on participant’s mood, contributing towards the reduction in 

depressive symptoms to non-case level after the group finished. 

 

To summarise, both groups experienced a significant reduction in fatigue by the end 

of the programme which may have been due to the choice of using a group format and/or a 

wide focus of psychoeducation materials. Though not significant, the FMG experienced a 

greater reduction in fatigue level, suggesting the unique FMG components of fatigue diaries, 

CBT and sleep hygiene, may have been pertinent. The significant improvement in social 

functioning experienced by both groups was likely a benefit stemming from the socialisation 

opportunities afforded by the group, as well as the decrease in fatigue.  
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In terms of difference in change between groups, a significant difference in BI 

performance, and difference approaching significance on the SF-36 Physical Functioning 

were both in contradiction to performance on other measures and may have related to 

extraneous factors. A difference in change approaching significance between groups on the 

VAS-F-F also contradicted performance on other fatigue measures, and given poor validity of 

the VAS-F, may have related to a construct other than fatigue. Expected improvement in 

depressive symptoms within the FMG did not occur at post-intervention assessment, but may 

have occurred after the programme finished, as depressive symptoms reduced non-

significantly at follow-up. 

Given these findings and the explanations proposed, there are possible changes to the 

programme which may improve the impact of the intervention in future. It is suggested that 

the FMG would benefit from receiving more general stroke education, thus normalising post-

stroke experiences and consequences. It may also be beneficial to position the CBT session 

earlier in the programme to ascertain whether this results in earlier improvement in 

participants’ mood.  

 

Clinical Implications 

As discussed earlier, PSF is a common and debilitating symptom, which can be 

persistent and have wide ranging effects on all aspects of an individual’s life (Barker-Collo, 

et al., 2007). As such, it is a common complaint seen by healthcare professionals, despite 

being a somewhat neglected issue by researchers (Staub & Bogousslavsky, 2001a). Whilst 

there is currently insufficient evidence available to guide practise in treating PSF 

(McGeough, et al., 2009), findings from this study contribute towards a growing knowledge 
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base for health professionals and researchers, whether planning treatment protocols or 

research trials. 

The recruitment phase of this study, described in full in the Methods section, indicates 

that it is viable to recruit patients with PSF through a stroke clinic, and that individuals with 

PSF are keen to receive an intervention, even if it is at a trial stage. The programme was well 

received by participants; all participants who attended a group session presented for the 

majority of sessions and remained in the study to follow-up. Existing literature supports good 

retention rates for fatigue management programmes (Cooper, et al., 2009; Ward & Winters, 

2003), adding further weight to a need for viable interventions such as this. Both the FMG 

and SEG programmes were assembled from widely available materials and structured around 

session themes chosen from the literature on fatigue related to PSF and/or other conditions, or 

in the case of the SEG, common post-stroke issues. Once verbatim scripts were written and 

handouts assembled, the programme could be delivered repeatedly with no further 

preparation required. As such, the programme could be delivered to groups of individuals by 

paraprofessionals, or potentially even developed into an online or self-guided intervention. In 

addition to photocopied handouts, participants were each given folders so they could collate 

educational material in one place, to make it easier for them to refer back to the information. 

No other materials were required except the venue, a meeting room with enough space to seat 

all group members and a facilitator, and a board for writing and sharing ideas with the group 

as a whole. Issues such as mobility of potential participants or patients should be considered 

when choosing a venue. Given the fact that this programme can treat several individuals 

together, be delivered by paraprofessionals whilst maintaining a high standard of materials, 

requires minimal resources to run and requires no weekly preparation, it appears to be a cost-

effective treatment protocol, although this was not specifically measured.  
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In addition to being viable and low cost, this study demonstrates that a group 

psychoeducation programme is beneficial to participants. The results indicate that 

participants experienced a reduction in fatigue and improvement in social functioning. These 

findings were in line with previous studies of fatigue management programmes aimed at 

reducing fatigue after brain injury and in MS (Cooper, et al., 2009; Mathiowetz, et al., 2005; 

Sutherland & Cowan, 2005). As such, this study supports the view that psychoeducation 

interventions can be beneficial in treating PSF.  

Multiple fatigue measures (FSS, CIS, VAS-F, and SF-36 Vitality) were utilised in this 

study to evaluate the intervention, and to add to a growing evidence base concerning suitable 

measures for clinicians and researchers working with PSF. Each of these measures will be 

discussed in turn below to examine knowledge gained relevant to PSF. 

The 9-item FSS was chosen because it was short and simple, it was specifically 

recommended for use in PSF (Schepers, et al., 2006), and it was the most commonly used 

measure of PSF in the existing literature (Lerdal, et al., 2009). The FSS provided a cut-off 

point for fatigue severity for study inclusion. This study found the FSS was indeed a brief and 

simple self-report measure of PSF, making it suitable for, and, as observed by the researcher, 

well-liked by participants with PSF. The study findings indicate that the FSS was highly 

positively correlated with the CIS, and highly negatively correlated with the SF-36 Vitality 

and VAS-F-V. This indicates the FSS has good concurrent validity and suggests it is 

measuring the same underlying construct as these other measures. Reliability was also 

examined by determining internal consistency. The FSS demonstrated good internal 

consistency (α=.779), although slightly lower than the α=.88 previously reported (Krupp, et 

al., 1989). The main study finding of a significant reduction in fatigue across both groups was 

only shown by performance on the FSS, indicating that it is sensitive to change over time and 

after treatment, as suggested by Dittner et al. (2004). Overall, the FSS was found to be valid, 
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reliable, and suitable for use with participants experiencing PSF. As such, the FSS is 

recommended for use by clinicians and/or researchers working with individuals experiencing 

PSF. 

The 20-item CIS was chosen as it had been recommended for use in post-stroke 

populations, particularly for use a monitor of treatment outcome (De Groot, et al., 2003). This 

study found that, at times, participants were slightly confused by the answer format and the 

researcher encouraged them to read through the Instructions section carefully. The answer 

format was a 7-point Likert scale from ‘yes, that is true’ to ‘no, that is not true’. Confusion 

arose because the CIS lacked descriptors for each point between the bipolar anchor 

statements and some participants requested a clearer definition of what those points 

represented. The CIS was the most time consuming of the fatigue measures, due in part to 

this confusion, and to having the most questions in comparison to the other fatigue measures. 

The study findings indicate that the CIS subscales positively correlated with themselves and 

correlated to a lesser degree, with other measures. The CIS total was highly positively 

correlated with the FSS, highly negatively correlated with the SF-36 Vitality and to a lesser 

degree, with the VAS-F-V. This indicates the CIS has good concurrent validity and suggests 

it is measuring the same underlying fatigue construct as the FSS, and an opposing construct 

to the Vitality and VAS-F-V. Reliability was also examined by analysing each item to 

determine internal consistency. The CIS demonstrated high internal consistency (α=.875), 

particularly as it contains the most items amongst the fatigue measures in this study, and 

scales with fewer items would be expected to offer higher internal consistency. Overall, the 

CIS demonstrated very good psychometric properties, which was in line with existing 

literature (Dittner, et al., 2004), but it was the most time-consuming measure and some 

participants found it a little confusing. However, the CIS is worthy of recommendation to 

researchers and/or clinicians examining PSF provided these issues are considered. 
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The 18-item VAS-F was chosen because visual scales require minimal reading, time 

and effort, have been recommended for use with patients with brain injuries (LaChapelle & 

Finlayson, 1998), and are amongst the most commonly used measures with PSF (Lerdal, et 

al., 2009). However, the psychometric properties of the VAS-F have been described as 

moderate (Whitehead, 2009), and it has been criticised for being vulnerable to impulsive 

answers and failing to distinguish between fatigue and sleepiness (LaChapelle & Finlayson, 

1998). In this study, some participants were observed by the researcher to complete the VAS-

F quickly, possibly without due consideration, and the researcher reminded them to take 

enough time to consider their answers. On one occasion, a participant was observed to read 

and answer the first few items before quickly placing a cross through all further continuums 

on the scale in the same place as in previous questions, but without reading any further 

questions. The researcher discussed this with the participant and the scale was re-done. Some 

participants reported that the VAS-F was confusing because the verbs used in each item were 

very similar to each other (e.g., tired, sleepy, drowsy, fatigued), hence all the questions 

seemed the same. It seems possible that the issue of similarity between questions may be 

inter-connected with rapid answering. Another consideration when using visual analogue 

scales post-stroke is the possibility of the presence of visual disturbances. Whilst there was 

no evidence of such deficits in this sample, such measures should be used with caution post-

stroke as up to two-thirds of post-stroke patients may have visual problems such as visual 

neglect (Lezak, et al., 2004). The study findings indicate that whilst the VAS-F-F did not 

correlate with any other measures, indicating poor concurrent validity, it demonstrated the 

highest internal consistency (α=.938). This finding is in keeping with the similarity between 

questions and indicates that the subscale items analyse the same underlying construct, but that 

would appear to be a different construct to that which is measured by the other fatigue 

measures. Given the criticism that the scale does not distinguish between fatigue and 
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sleepiness, it seems that the underlying construct examined may be sleepiness. The VAS-F-V 

did demonstrate significant negative correlations to the CIS and FSS, and significant positive 

correlations to the Vitality, but these correlations were lower than those seen in other fatigue 

measures indicating the VAS-F-V has reasonable concurrent validity. The VAS-F-V 

demonstrated good internal consistency (α=.874), but as stated, higher internal consistency is 

expected in scales with fewer items, and the VAS-F-V contains only five items. Overall, the 

VAS-F was found to be somewhat vulnerable to impulsive answers and was confusing for 

some participants. It demonstrated poor validity but had good reliability in terms of internal 

consistency. As such, the VAS-F would not be recommended to other clinicians and 

researchers. 

The 4-item SF-36 Vitality subscale is a measure of energy which was chosen because 

it had good psychometric properties, it had been specifically recommended for use with post-

stroke populations (Mead, et al., 2007), and it formed part of a brief, commonly used measure 

of health-related QOL which had been normed for a NZ population (Scott, et al., 1999). In 

this study, participants were observed to complete the SF-36 without any problems. The 

study findings indicate that the Vitality was highly negatively correlated with the FSS and 

CIS, and positively correlated to a lesser degree with the VAS-F-V.  This indicates the 

Vitality has good concurrent validity and suggests it is measuring an opposing construct to 

the FSS and CIS, energy as opposed to fatigue. The Vitality demonstrated reasonable 

reliability in terms of internal consistency (α=.741), lower than the α=.80 indicated by 

previous research (Scott, et al., 1999), and lower than might be expected given that it 

comprises only four items. However, overall the Vitality was found to be easy to use, valid 

and reliable. As such the Vitality would be recommended for use by clinicians and 

researchers investigating PSF. 
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In summary, it is viable to develop and deliver a psychoeducation group programme 

to alleviate PSF. Programmes such as this can treat groups of participants, be delivered by 

paraprofessionals, and require minimal resources. This study utilised multiple fatigue 

measures in order to identify which measures were most appropriate to use with individuals 

experiencing PSF. The FSS, CIS and SF-36 Vitality were found to be valid and reliable 

measures. The CIS demonstrated the best psychometric properties, whilst the FSS and 

Vitality were briefer and simpler for participants to complete. The validity of the VAS-F was 

questionable and as such it could not be recommended.   

 

Limitations, Strengths, and Future Directions 

Limitations 

The primary limitation of this study is the small size of the sample, as this makes it 

difficult to generalise the findings, and will also have limited the ability to detect true effects. 

These findings should only be generalised to people with subsequent strokes, at different 

periods of post-stroke recovery, with different severity of strokes, or from different 

ethnicities, with caution. As such, further investigation is recommended to replicate these 

findings with a larger sample representative of a wider demographic group. Additional 

follow-up is necessary to determine the stability of improvements over longer periods of 

time, and examining the ability to transfer psychoeducation to lifestyle changes. In future, it 

may be beneficial to implement follow-up refresher sessions over a longer period of time to 

ensure continued improvement over time.  

The small sample size also contributed towards the decision not to randomise 

participants to FMG or SEG, as it was felt that some participants would experience a 

significant delay before starting the intervention which may affect their ability to take part 
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(e.g., due to their return to work). The non-randomization is a limitation of this study as it 

may introduce selection bias and/or other confounding variables. A larger study could run 

from multiple sites, therefore referrals would come in regularly and more than one group 

could be run concurrently. As such it would be possible to use randomization to allocate 

participants. The factors which could be randomised would include demographics such as 

gender and ethnicity, stroke factors such as time since stroke and baseline measures such as 

fatigue and depression level. A future trial may benefit from using minimisation 

randomisation which will minimise the imbalance between participants in each treatment 

group over a number of factors. 

The single blind study design meant that whilst the participants were unaware of 

which condition they had been allocated to, the researcher was aware. Whilst it is possible for 

participants to determine which group they have been allocated to, either through contact 

with other participants or simply by figuring it out, that was not the case in this study. One 

drawback of this design is that because the researcher is aware of allocation status, they may 

unconsciously treat participants differently, depending on their allocated condition, and thus 

influence the outcome of the study (Stevens, 2009). Any possible experimenter effects were 

minimised by using self-report measures and standardised, often verbatim session scripts, 

thus reducing the likelihood of the experimenter unconsciously altering content. A future 

study may benefit from utilising a double-blind design whereby neither the participants nor 

the researchers are aware of whether participants are in the experimental or control condition. 

This design is more scientifically rigorous as it eliminates subjective bias, but it would be 

difficult to orchestrate with a facilitated psychoeducation intervention.   

Potential participants who were interested in taking part in this study were required to 

be able to attend group sessions held at the Hospital during normal working hours. Whilst a 

requirement to attend group sessions is inherent within a group format intervention, it also 
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posed a limitation to the study. The sample was biased towards participants who had access 

to transport to enable their attendance at sessions. Given that many stroke survivors are 

unable to drive for some time, and a lack of viable public transport options to the Hospital, 

the study was effectively biased towards participants with partners who have access to a car 

and were available to transport them during working hours (e.g., retired). Participants were 

therefore more likely to be above retirement age and to be from higher socioeconomic 

groups. In future, it would be useful to have a means of transportation available for 

participants without access to transport to utilise, and to have a venue which could 

accommodate group sessions at evening or weekends. Alternatively, technology could be 

utilised to support participation, for example, holding sessions via a multi-user video 

conference link. 

The requirement to attend sessions was also inter-linked to the low uptake (21.6%) 

seen in the recruitment stage of the study. Many potential participants met eligibility criteria 

and were willing to take part, but they were unable to attend the sessions. Offering transport 

to sessions would have helped with this issue though, unfortunately funding for this was not 

available in this instance. Other issues also contributed to the low uptake. All potential 

participants were telephoned by the researcher and asked about taking part. These calls were 

more successful when participants had previously heard about the study from the stroke 

clinic. It also appeared that some potential participants lacked insight into their own fatigue, 

suggesting over the telephone that they had no difficulties with fatigue, and yet also being 

referred to the study by their partners via the Stroke Clinic. A higher uptake may be obtained 

by basing a researcher within the Hospital to speak to potential participants whilst they attend 

their appointment. 

Another study limitation was limited ethnic diversity within the sample. The ethnic 

bias of the sample may be due in part to the limited ethnic diversity within the geographical 
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area served by the participating Hospital. It is likely to also be related to the small sample size 

and the bias towards higher socio-economic groups previously discussed. In future, it may be 

beneficial to offer the intervention from a variety of stroke clinics and Hospitals, so that the 

catchment area potentially includes wider demographic diversity. New Zealand Guidelines 

for Management of Stroke (Stroke Foundation of New Zealand, 2003) indicate that 

individuals from ethnic minority groups may be less inclined to attend Hospitals than those 

from ethnic majority groups, therefore, it may be prudent to offer the intervention from 

community facilities such as Marae or community halls. 

The comprehensive inclusion/exclusion study criteria were partly intended to ensure 

that all participants were capable of collaborating within a group environment. However, the 

criteria also detrimentally impacted the representativeness of the sample, thus constituting a 

study limitation. In particular, the exclusion of potential participants with aphasia, a common 

post-stroke consequence (Barker-Collo & Feigin, 2006) meant that the sample was not 

representative of a post-stroke population. The exclusion of potential participants who were 

not fluent in English is likely to have been a further influence on the limited ethnic diversity 

of the sample. A further study may benefit from using interpreters and/or speech and 

language therapists to support the communication of participants in a group setting.  

There are many considerations when choosing an appropriate study design, and not 

least of these are ethical and moral considerations relating to a potential control group. To 

manage these considerations and, in consultation with the Northern Regional X Ethics 

Committee, it was decided that the control condition should receive some benefit from taking 

part in the study. As such, the SEG condition, whose participants received general stroke 

education over an identical number of sessions to the FMG, was developed. The intention in 

developing the SEG was to produce a control condition whose primary difference from the 

FMG was not in delivery or processes, but in content. However, there was some overlap 
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between stroke education and fatigue education topics. SEG material relating to physical 

activity/exercise, stress/relaxation, and nutrition, was identical to that offered in the FMG, 

and these issues were also thought to be inter-related to PSF, though perhaps not as directly 

influential as FMG unique materials such as sleep hygiene and mood. Thus, the control group 

received some treatment, and in addition, they received any effects of attendance at sessions 

including behavioural activation, normalisation and socialisation. This model was ethically 

appropriate and allowed the groups to be blind, that is, unaware of whether they were 

receiving the experimental intervention. However, it had implications for interpretation of 

results due to the absence of a group receiving no intervention for comparison. Hence, it is 

difficult to tease apart whether change over time and difference in change between groups 

was related to unique or shared content materials and/or effects related to participation, or 

combinations of these factors. It is not possible, or indeed ethical to provide a control 

condition where participants receive no intervention at all in a group psychoeducation study 

because the control group participants would notice they had not received any intervention. 

However, changes which could be made to this study design may include changing content 

material so there is no overlap across experimental and control conditions, comparing effects 

of the intervention when facilitated with groups against facilitation with individuals, and/or 

using a cross-over design whereby control group participants receive the experimental 

intervention after the control intervention. Alternatively, a future trial could consider using 

three conditions, contrasting FMG with SEG and a usual care condition. It would also be 

advantageous to utilise computerised randomisation for unbiased distribution of potential 

confounders and to ensure equivalency of groups. Indeed, whilst the groups did not differ 

significantly, those in the SEG were on average seven years older than the FMG. The 

potential for age to impact the intervention should be explored further. 
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Strengths 

As well as being a limitation, one of the strengths of this feasibility study was the 

choice of a single-blind study design. The design meant that whilst the researcher knew 

which condition participants had been allocated to, the participants remained unaware. All of 

the participants understood that they were attending a 6-session psychoeducation course for 

people who experienced PSF. The advantage of a single-blind study design is that, because 

the participant is unaware of whether they are receiving the experimental or control 

condition, there should be no placebo effect. Therefore, any changes experienced by the 

participants are more likely to be effects of the intervention. 

Whilst the inclusion/exclusion criteria proved to be a study limitation, this study also 

benefitted from having clear and comprehensive criteria. These criteria were simple for staff 

at the stroke clinic to adhere to when making referrals to the study. They were designed to 

ensure, as far as possible, that potential participants meeting the criteria were medically 

stable, had persistent fatigue, and were suitable to take part in an educational group (e.g., 

spoke English, no significant cognitive deficit). Given that all participants contributed to 

group discussions and learning, and given the high retention rate achieved, it appears that the 

inclusion/exclusion criteria used were appropriate. Furthermore, the explicit criteria enabled 

clear interpretation regarding whom results may be generalised to.  

A key strength in this feasibility study was the use of multiple fatigue measures. Thus, 

in addition to evaluating the effectiveness of the intervention in alleviating PSF, the reliability 

and validity of the fatigue measures when utilised with a post-stroke population could also be 

examined. The results can be used to inform any future randomised controlled trial or further 

studies, and may be utilised by clinicians working with post-stroke patients. 

Another key strength was the standardisation of sessions, such that the majority of 

input from the facilitator was delivered verbatim, from scripts. This method ensured that 
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there was consistency of information and delivery across different groups so that the results 

could be compared and contrasted. It also shows that the programme could potentially be 

delivered by paraprofessionals without adversely affecting content or quality of the 

intervention. 

The broad focus of psychoeducation materials, incorporating bio-physiological (e.g., 

nutrition), physical (e.g., activity/exercise), psychological (e.g., stress/relaxation), and 

functional (e.g., fatigue diaries) elements, was another strength of this study. Given that there 

are thought to be multiple causative factors underlying PSF (McGeough, et al., 2009), it was 

envisaged that the comprehensive materials would tackle the diversity of mechanisms 

underlying PSF as they did indeed seem to do. It is hypothesized that the comprehensive 

nature of the programme also had additional benefits for participants. It is thought that it may 

have generated greater interest from participants by virtue of covering so many areas and, as 

such, contributed towards the high retention rate and high level of within-group participation. 

It may also have contributed towards increased socialisation and motivation outside of the 

group, given that some areas covered by the programme were universal issues which would 

also be of interest to family and friends. The broad focus of materials could also be seen as a 

weakness of this study because this aspect made it difficult to determine what component of 

the intervention was the active ingredient, and determining this would require further study. 

The facts that none of the participants withdrew after attending a session, that the 

mean number of sessions attended was ≥5 out of 6 sessions for both groups, and that all the 

participants who attended sessions completed follow-up assessments, are further strengths of 

this study. These facts support the view that participants enjoyed the experience of taking part 

in the programme and/or found it useful. It is thought that the interactive style of group 

sessions contributed towards participant’s enjoyment, in addition to other benefits such as 
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socialisation and normalisation, and the comprehensive psychoeducation materials, as 

discussed. 

Future directions 

The success of this feasibility study suggests that a full-trial of the intervention on a 

larger scale would be a useful next step in alleviating PSF.  The findings support using the 

FSS as the primary outcome measure as it has been the most widely used measure in PSF, has 

good psychometric properties, and it is simple for participants to use and brief, so it will not 

exacerbate fatigue. Based on the present findings, a full clinical trial of the intervention with 

alpha of 0.05 (two-sided) and 80% power to detect a 2.0 difference in mean change on the 

FSS could be accomplished with a sample size of 68 (85 assuming 20% loss to follow-up). 

The 2.0 difference is likely to represent a clinically significant improvement given the 0.71 

SD found in this study, and the SDs of 1.3 (Choi-Kwon, et al., 2007) and 1.65 (Naess, et al., 

2005) reported in previous studies of PSF. The recruitment rate in this study (21.6%) suggests 

the sample of 85 could be obtained through contacting 394 potential participants if the same 

inclusion/exclusion criteria were applied. Furthermore, it could be assumed that this required 

number might decrease slightly if a usual care style control condition was used rather than a 

basic stroke education condition such as the SEG, as the SEG did provide some of the same 

content as the FMG, and may have had some therapeutic effect. 

It may be hypothesized that interaction and socialisation with other stroke survivors 

and provision of general psychoeducation about stroke may have led to improvements in 

functioning as a result of social support and increased normalisation and feelings of 

empowerment. This also suggests that a future trial of the FMG intervention should consider 

using three conditions, contrasting FMG with SEG and a usual care condition. This study 
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design would enable the effect size for each group to be clearly determined, thus informing 

clinical decisions about implementing an intervention within post-stroke care. 

There are several other possible changes which researchers may want to consider 

when planning a further trial. Whilst this study has demonstrated the intervention was 

beneficial to participants, the mechanisms by which it alleviates PSF are not fully understood. 

Therefore, it may be advantageous to make minor changes to determine how these would 

impact the findings, particularly the effect size. For example, the inclusion/exclusion criteria 

could be adjusted to allow inclusion of individuals up to 24 months post-stroke. 

Alternatively, the programme could be condensed into four 1-hour sessions or extended into 

8 1-hour sessions. Or, the programme could be altered to give greater or lesser focus to 

certain areas (e.g., fatigue diaries, activity/exercise) to determine their pertinence to PSF. 

These changes could help to inform targeting of the intervention to those who will benefit 

most, and may enable the intervention to be delivered more cost-effectively. 

Another consideration for future trials may be whether to exclude potential 

participants experiencing co-morbid PSF and depression. The advantage of this is it would 

allow more precise identification of the impact of participation in the FMG on PSF. However, 

excluding those with depression would mean that the sample did not reflect a post-stroke 

population, and the findings would therefore be less generalisable. A better option may be to 

use stratified randomisation to balance groups for depression. The results for participants 

with and without depression could potentially then be analysed separately, provided there 

were enough participants in each group to do so.  

Given the overlap between PSF and depression, and the commonality of co-

occurrence, future trials may choose to focus more on the inter-relationship between mood 

and fatigue. Potentially, they may determine if separate interventions are needed, or if 

combining participants with both PSF and depression, with participants with PSF and without 
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depression, is optimal. This FMG programme only included a single 1-hour session on mood 

and CBT, and it was not possible to isolate the impact of that session in comparison to the 

overall effects of the intervention. Given that CBT is known to be effective in treating fatigue 

associated with CFS, it may be useful to trial an intervention with a greater proportion of 

CBT and mood focused material and/or a wholly CBT programme, and compare it to a 

psychoeducation group format to determine the relative effects of each. 

 

Conclusion 

This feasibility study has evaluated the efficacy of a psychoeducation group for PSF 

when compared to a more general stroke education control group. Both groups experienced a 

significant reduction in PSF by the end of the programme which may have been due to the 

choice of using a group format and/or a wide focus of psychoeducation materials. This 

finding was in line with existing literature supporting a group psychoeducation intervention 

for fatigue relating to other conditions. Though not significant, the FMG experienced a 

greater decrease in fatigue level than the SEG suggesting that unique FMG components of 

fatigue diaries, CBT and sleep hygiene, may have been pertinent. Both groups also 

experienced a significant improvement in social functioning, which was likely to be a benefit 

stemming from the socialisation opportunities afforded by the group format. 

This study illustrates that it is viable to develop and deliver a psychoeducation group 

programme to alleviate PSF, and such a programme can be well received by participants. 

Group programmes require minimal resources and can be delivered by paraprofessionals. 

Multiple fatigue measures were utilised in this study to determine the most useful measures to 

utilise with PSF. The FSS, CIS and SF-36 Vitality were found to be valid and reliable 
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measures which would be recommended to clinicians and researchers investigating PSF. The 

validity of the VAS-F was questionable and as such it could not be recommended. 

The primary limitation of this study is the small sample size which makes it difficult 

to generalise findings and limits the ability to detect true effects. The requirement to attend 

sessions also biased the sample towards those with access to transport during normal working 

hours, and the strict inclusion/exclusion criteria limited the representativeness of the sample. 

This study benefitted from using a single-blind design and incorporating self-report measures, 

thus reducing potential bias.  

The success of this feasibility study suggests that a full trial of the intervention on a 

larger scale would be a useful next step in alleviating PSF. A future trial should consider 

using three conditions, contrasting FMG with SEG and a usual care condition. This design 

would enable better understanding of whether effects related to unique or shared content 

material and/or to participation in a group. 
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Appendix A 

The Fatigue Severity Scale 
 
 
 

Patient Name _____________________________   Date_____________________ 
 
 
 
Please read each of the following statements. Circle a number from 1 to 7 to indicate 
your degree of agreement with each statement, where 1 indicates Strongly Disagree 
and 7 indicates Strongly Agree. 
 
 
During the past week, I 
have found that:  

Strongly 
Disagree 

     Strongly 
Agree 

1. My motivation is lower 
when I am fatigued 

1 2 3 4 5 6 7 

2. Exercise brings on my 
fatigue 

1 2 3 4 5 6 7 

3. I am easily fatigued 1 2 3 4 5 6 7 

4. Fatigue interferes with 
my physical functioning 

1 2 3 4 5 6 7 

5. Fatigue causes 
frequent problems for me 

1 2 3 4 5 6 7 

6. My fatigue prevents 
sustained physical 
functioning 

1 2 3 4 5 6 7 

7. Fatigue interferes with 
carrying out certain duties 
and responsibilities 

1 2 3 4 5 6 7 

8. Fatigue is among my 
three most disabling 
symptoms 

1 2 3 4 5 6 7 

9. Fatigue interferes with 
my work, family, or social 
life 

1 2 3 4 5 6 7 
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The Checklist of Individual Strength 
 

Patient Name _____________________________   Date _____________________ 
 
INSTRUCTIONS: Below you will find 20 statements. With these statements we wish 
to get an impression of how you have felt during the past 2 weeks. For example: 
 Yes, that 

is true 
     No, that is 

not true 

I feel relaxed        
If you feel that this statement is true, place a cross in the corresponding box; like this: 
 Yes, that 

is true 
     No, that is 

not true 

I feel relaxed X       
If you feel that this statement is not true at all, place a cross in the corresponding box: 
 Yes, that 

is true 
     No, that is 

not true 

I feel relaxed       X 
If you feel that this statement is not “yes, that is true”, but also not “no, that is not true”, place a cross 
in the box that is most in accordance with how you have felt. For example, if you feel relaxed, but not 
very relaxed, place a cross in one of the boxes close to “yes, that is true”, like this: 
 Yes, that 

is true 
     No, that is 

not true 

I feel relaxed   X     
 
Do not skip any statement and place only one cross for each statement. 
 Yes, 

that is 
true 

     No, 
that is 
not true 

1. I feel tired        
2. I feel very active        
3. Thinking requires effort        
4. Physically I feel exhausted        
5. I feel like doing all kinds of nice 
things 

       

6. I feel fit        
7. I do quite a lot within a day        
8. When I am doing something, I 
can concentrate quite well 

       

9. I feel weak        
10. I don’t do much during the 
day 

       

11. I can concentrate well        
12. I feel rested        
13. I have trouble concentrating        
14. Physically I feel I am in a bad 
condition 

       

15. I am full of plans        
16. I get tired very quickly        
17. I have a low output        
18. I feel no desire to do anything        
19. My thoughts easily wander        
20. Physically I am in good shape        
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Hospital Anxiety and Depression Scale 
 

Patient Name _______________________________   Date ___________________ 
 
 Yes, 

definitely 
Yes, 
sometimes 

No, not 
much 

No, not at 
all 

1. I wake early and then sleep 
badly for the rest of the night 

    

2. I get very frightened or have 
panic feelings for apparently no 
reason at all 

    

3. I feel miserable and sad     

4. I feel anxious when I go out of 
the house on my own 

    

5. I have lost interest in things     

6. I get palpitations, or sensations 
of ‘butterflies’ in my stomach or 
chest 

    

7. I have a good appetite     

8. I feel scared or frightened     

9. I feel life is not worth living     

10. I still enjoy the things I used to     

11. I am restless and can’t keep 
still 

    

12. I am more irritable than usual     

13. I feel as if I have slowed down     

14. Worrying thoughts constantly 
go through my mind 
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Short Form 36 
 

 
Patient Name_______________________________   Date____________________ 
 

 
INSTRUCTIONS: This questionnaire asks for your views about your health, how you 
feel and how well you are able to do your usual activities. 
Answer every question by marking the answer as indicated. If you are unsure about 
how to answers a question, please give the best answer you can. 
 
 
In general would you say your health is: 
1. Excellent  
2. Very Good  
3. Good  
4. Fair  
5. Poor  

 
Compared to one year ago, how would you rate your health in general now? 
1. Much better now than one year ago  
2. Somewhat better now than one year 
ago 

 

3. About the same as one year ago  
4. Somewhat worse now than one year 
ago 

 

5. Much worse now than one year ago  
 
The following questions are about activities you might do during a typical day. Does 
your health now limit you in these activities? If so, how much? 
Type of Activity 1. Yes, 

limited a lot 
2. Yes, 
limited a 
little 

3. No, not 
limited at 
all 

a. Vigorous activities, such as running, 
lifting heavy objects, participating in 
strenuous sports 

   

b. Moderate activities, such as moving a 
table, pushing a vacuum cleaner, bowling, 
or playing golf 

   

c. Lifting or carrying groceries    
d. Climbing several flights of stairs    
e. Climbing one flight of stairs    
f. Bending, kneeling or stooping    
g. Walking more than one kilometre    
h. Walking half a kilometre    
i. Walking 100 metres    
j. Bathing or dressing yourself    
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During the past 4 weeks, have you had any of the following problems with your work 
or other regular daily activities as a result of your physical health? 
 Yes No 
a. Cut down on the amount of time you spent on work or 
other activities 

  

b. Accomplished less than you would like   
c. Were limited in the kind of work or other activities   
d. Had difficulty performing the work or other activities (for 
example, it took extra effort) 

  

 
During the past 4 weeks, have you had any of the following problems with your work 
or other regular daily activities as a result of any emotional problems (such as 
feeling depressed or anxious)? 
 Yes No 
a. Cut down on the amount of time you spent or work or other 
activities 

  

b. Accomplished less than you would like   
c. Didn’t do work or other activities as carefully as usual   
 
During the past 4 weeks, to what extent has your physical health or emotional 
problems interfered with your normal social activities with family, friends, neighbours, 
or groups? 
1. Not at all  
2. Slightly  
3. Moderately  
4. Quite a bit  
5. Extremely  
 
How much bodily pain have you had during the past 4 weeks? 
1. No bodily pain  
2. Very mild  
3. Mild  
4. Moderate  
5. Severe  
6. Very severe  
 
During the past 4 weeks, how much did pain interfere with your normal work 
(including both work outside the home and housework)? 
1. Not at all  
2. A little bit  
3. Moderately  
4. Quite a bit  
5. Extremely  
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These questions are about how you feel and how things have been with you during 
the past 4 weeks. 
For each question, please give the one answer that comes closest to the way you 
have been feeling. How much of the time during the past 4 weeks –  
 All of 

the 
time 

Most of 
the 
time 

A good 
bit of 
the 
time 

Some 
of the 
time 

A little 
bit of 
the 
time 

None 
of the 
time 

a. Did you feel full of life?       
b. Have you been a very 
nervous person? 

      

c. Have you felt so down in 
the dumps that nothing 
could cheer you up? 

      

d. Have you felt calm and 
peaceful? 

      

e. Did you have a lot of 
energy? 

      

f. Have you felt down?       
g. Did you feel worn out?       
h. Have you been a happy 
person? 

      

i. Did you feel tired?       
 
During the past 4 weeks, how much of the time has your physical health or 
emotional problems interfered with your social activities (like visiting with friends, 
relatives, etc.)? 
1. All of the time  
2. Most of the time  
3. Some of the time  
4. A little of the time  
5. None of the time  
 
How TRUE of FALSE is each of the following statements for you? 
 Definitely 

true 
Mostly 
true 

Don’t 
know 

Mostly 
false 

Definitely 
false 

a. I seem to get sick 
a little easier than 
other people 

     

b. I am as healthy as 
anybody I know 

     

c. I expect my health 
to get worse 

     

d. My health is 
excellent 
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Barthel Index 
Patient Name:  ______________________________________   Date:      /     /         

Activity Score 

Feeding 
0 = unable 
5 = needs help cutting, spreading butter, etc., or requires modified diet 
10 = independent 

0     5    10 

Bathing 
0 = dependent 
5 = independent (or in shower) 

0        5 

Grooming 
0 = needs to help with personal care 
5 = independent face/hair/teeth/shaving (implements provided) 

0     5 

Dressing 
0 = dependent 
5 = needs help but can do about half unaided 
10 = independent (including buttons, zips, laces, etc.) 

0     5     10 

Bowels 
0 = incontinent (or needs to be given enemas) 
5 = occasional accident 
10 = continent 

0     5    10 

Bladder 
0 = incontinent, or catheterized and unable to manage alone 
5 = occasional accident 
10 = continent 

0     5    10 

Toilet Use 
0 = dependent 
5 = needs some help, but can do something alone 
10 = independent (on and off, dressing, wiping) 

0     5    10 

Transfers (bed to chair and back) 
0 = unable, no sitting balance 
5 = major help (one or two people, physical), can sit 
10 = minor help (verbal or physical) 
15 = independent 

0      5    10    15 

Mobility (on level surfaces) 
0 = immobile or < 50 yards 
5 = wheelchair independent, including corners, > 50 yards 
10 = walks with help of one person (verbal or physical) > 50 yards 
15 = independent (but may use any aid; for example, stick) > 50 yards 

0      5    10    15 

Stairs 
0 = unable 
5 = needs help (verbal, physical, carrying aid) 
10 = independent 

0     5     10 

TOTAL  (0 - 100) ________ 
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Modified Rankin Scale 
 
 
 
 

Patient Name _____________________________  Date _____________________ 
 
 
 
 
Description Score 

No symptoms at all 0 

No significant disability despite symptoms; able to carry out all usual duties 
and activities 

1 

Slight disability; unable to carry out all previous activities, but able to look 
after own affairs without assistance 

2 

Moderate disability; requiring some help, but able to walk without assistance 3 

Moderately severe disability; unable to walk without assistance and unable 
to attend to own bodily needs without assistance 

4 

Severe disability; bedridden, incontinent and requiring constant nursing care 
and attention 

5 

Dead 6 

 
 

Total: _____ 
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Appendix B 

Psychology Department 
Building 721 Room 203 

Private Bag 92019 
Auckland 

NEW ZEALAND 
Telephone: 021-0227-9709 

Email: annabel.clarke@xtra.co.nz 

 
Participant Information Sheet 

 
Project Title: A pilot study for a fatigue management intervention in stroke patients 
 
Principal Investigator: Annabel Clarke at the Department of Psychology, Building 721 
Room 203, The University of Auckland, Private Bag 92019, Auckland (email: 
annabel.clarke@xtra.co.nz; phone 021-0227-9709) 
 
 
An invitation……. 
 
You are invited to take part in a new research study called: 
 

“Fatigue After Stroke Trial (FAST)” 
 

We would welcome you help in this important project, however, your 
participation is entirely voluntary (your choice). 
 
 
What is the purpose of the study? 
The purpose of this study is to evaluate an educational group as a way of 
reducing fatigue for stroke survivors. If you have experienced a stroke within 
the past 3-18 months and you suffer from fatigue (extreme tiredness), you 
may be eligible to take part. 
 
Why do we need this study? 
Many people suffer from fatigue after they have had a stroke. Fatigue can 
have a negative impact on a person’s quality of life and may be a barrier to 
their rehabilitation or to returning to work. Educational groups have been 
successful at reducing fatigue in patients with a range of other medical 
conditions such as chronic fatigue syndrome. We do not know if an 
educational group will improve the fatigue levels of people who have 
experienced a stroke. This study will examine the effectiveness of educational 
groups by comparing persons who have suffered a stroke and attend one of 
two different educational groups. 
 
 

mailto:annabel.clarke@xtra.co.nz
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What is an educational group? 
The educational groups will be sessions with a group of 5 people who have 
suffered a stroke and continue to experience fatigue. Caregivers of 
participants will also be invited to attend group sessions. The sessions will be 
facilitated by the Principal Investigator, Annabel Clarke. They will provide 
information in order to increase peoples understanding of the condition and to 
give those who suffer from fatigue an opportunity to share experiences.  
 
Who can participate in this study? 
People who have experienced a stroke within the past 3 to 18 months, are 
suffering from significant and persistent fatigue, and are fluent in English. We 
will be seeking 30 stroke survivors for this study. 
 
What is involved? 
If you decide you would like to take part, you will undergo an initial 
assessment, either at the University of Auckland or in your own home, with 
Annabel Clarke, the principal investigator and trainee clinical psychologist. 
This will assess if you have significant and persistent fatigue and if you are 
well enough to take part in the groups. If they are willing, we will also be 
asking questions from the caregiver (family member or friend) who provides 
you with the most support. 
In the initial assessment you will be required to complete some questionnaires 
to assess your fatigue, general health, level of independence, quality of life 
and mood. The initial assessment will take about 45 minutes to complete. If 
you are eligible for the study, you will have 3 assessments: the initial 
assessment when you will be enrolled into the study, and then when you have 
completed the group sessions, and at 3 months after the group has finished. 
The assessments after the group and at 3 months will take about 40 minutes. 
You will be required to complete the same questionnaires at each 
assessment. 
If you are eligible for the study you will be randomly allocated to take part in 
one of the educational groups. Depending on the group that you are allocated 
to, you may also be required to keep a diary recording your fatigue levels and 
the activities you undertake. Both groups will run for a period of 6 weeks at 
North Shore Hospital. Each session will be 1 hour long including a 10 minute 
break. 
 
What is meant by the term “randomly allocated”? 
If you agree to take part in this study you will be randomly allocated to take 
part in one of the educational groups. To be randomly allocated is rather like 
the flip of a coin, you have equal chance of being assigned to either group.  
 
What are the expected benefits? 
You may not directly benefit from the study, as we do not know if educational 
groups are effective for stroke survivors. This is the first study to investigate 
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whether educational groups are of benefit to people who have suffered a 
stroke and continue to experience fatigue. The findings of this study will be 
used to inform a future large-scale study.    
 
What are the potential risks and discomforts? 
Taking part in this study will take some time and require you to answer a 
series of questionnaires. There are no known risks caused by this study as we 
are only asking you questions and sharing information in a group setting. You 
may find taking part in the group tiring but you can take a break if you need to. 
You will not be asked to do anything that makes you uncomfortable. You will 
continue to receive care from your doctor and other health services. Your 
usual medical care will not be affected in any way by participating in the study, 
or by declining to participate or withdrawing from the study at any stage. Your 
participation in this study will be stopped in the unlikely event that any harmful 
effects appear or if the doctor feels it is not in your best interests to continue. 
Similarly, your doctor may at any time provide you with any other treatment 
he/she considers necessary. 
 
Confidentiality 
All data generated from this study will be treated with utmost confidentiality 
without reference to your name. The information collected will be used only for 
statistical purposes of this study. Your identity will be kept confidential. In the 
study documents you will only be identified by your initials, date of birth, and a 
study number. The data will be kept for the duration on the study at The 
University of Auckland and destroyed after 16 years according to national 
research guidelines. Any information provided will not be acted upon unless 
there are concerns about the participant’s safety or the safety of others. 
 
Withdrawal from the Study 
Your participation in the study is entirely voluntary. You may withdraw at any 
time, and you do not have to give a reason for doing so, although it would be 
helpful if you did and to participate in the final assessment session if at all 
possible. Your doctor may also suggest that you withdraw if s/he has any 
concerns about your participation. You may also be withdrawn if you are not 
able to participate fully or for other administrative reasons. If you do withdraw, 
this will in no way affect any future treatment you may require. 
 
Costs 
There will be no charge made to you for participating in the group sessions or 
for the assessments. However, you may incur travel and parking costs in 
order to attend the group sessions at North Shore Hospital. You will be 
reimbursed for any parking costs that you incur whilst attending group 
sessions. Your doctor will not be paid or incur any study related costs for your 
participation. 
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Compensation for Physical Injury 
In the unlikely event of a physical injury as a result of your participation in this 
study, you may be covered by ACC under the Injury Prevention, Rehabilitation 
and Compensation Act. ACC cover is not automatic and your case will need to 
be assessed by ACC according to the provisions of the 2002 Injury Prevention 
Rehabilitation and Compensation Act. If your claim is accepted by ACC, you 
still might not get any compensation. This depends on a number of factors 
such as whether you are an earner or non-earner. ACC usually provides only 
partial reimbursement of costs and expenses and there may be no lump sum 
compensation payable. There is no cover for mental injury unless it is a result 
of physical injury. If you have ACC cover, generally this will affect your right to 
sue the investigators. If you have any questions about ACC, please contact 
your nearest ACC office or the Principal Investigator. 
 
Further Information 
You are encouraged to ask questions at any time during the study. If you have 
any questions please do not hesitate to contact the Principal Investigator. 
If you have any queries or concerns regarding your rights as a 
participant in this study you can contact an independent Health and 
Disability Advocate. This is a free service provided under the Health and 
Disability Commissioner Act. Phone (NZ wide) 0800-555-050; fax 0800-
2787-7678; email advocacy@hdc.org.nz. 
If you would like to have Kaumatua or Whanau support, you may wish to 
contact Waitemata District Health Board Maori Health Services – Mo Wai Te 
Ora. You can contact them on (09) 486 8324. 
 
You will receive a copy of this information sheet. If you want more information, 
please contact the Principal Investigator, Annabel Clarke, at the Department 
of Psychology, Building 721 Room 203, The University of Auckland, Private 
Bag 92019, Auckland; phone 021-0227-9709; email 
annabel.clarke@xtra.co.nz. 
 
This study has received ethical approval from the Northern X Regional Ethics 
Committee. 

 

 

  

mailto:advocacy@hdc.org.nz
mailto:annabel.clarke@xtra.co.nz
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Appendix C 

 
Psychology Department 
Building 721 Room 203 

Private Bag 92019 
Auckland 

NEW ZEALAND 
 

Telephone: 021-0227-9709 
 

Email: annabel.clarke@xtra.co.nz 
 

 

Consent Form 
 

Project Title: A pilot study for a fatigue management intervention in stroke patients 
 
Principal Investigator: Annabel Clarke at the Department of Psychology, Building 721 
Room 203, The University of Auckland, Private Bag 92019, Auckland (email: 
annabel.clarke@xtra.co.nz; phone 021-0227-9709) 
 
I, _______________________________________ acknowledge that I have had 
explained to me by Annabel Clarke, the Principal Investigator, the nature and 
procedures involved with this research study. 
 
• I have read and I understand the information sheet dated 10/05/09 for volunteers taking part in the 
study designed to evaluate the effects of an educational group on stroke survivors. I have had the 
opportunity to discuss this study. I am satisfied with the answers I have been given. 
• I have had the opportunity to use whanau support or a friend to help ask questions and understand 
the study. 
• I understand that taking part in this study is voluntary (my choice) and that I may withdraw from the 
study at any time and this will in no way affect my future and continuing health care. 
• I understand that my participation in this study is confidential and that no material which could 
identify me will be used in any reports on this study. 
• I am aware that the exception to confidentiality will be applied in situations where the interviewer 
has significant concerns about the safety of myself or others. 
• I understand the compensation provisions for this study. 
• I understand that if a concern about my safety emerges then it will be passed to the appropriate 
person. 
• I have time to consider whether to take part. 
• I know who to contact if I have any problems from taking part in this study. 
• I know who to contact if I have any questions about the study. 
 
I would like to receive a copy of the results of the study  YES  NO 
 
I consent to take part as a participant in this research study  YES  NO 
 
Signature of Participant __________________________________________ 
 
Signature of Caregiver ___________________________________________ 
 
Date _________________________________________________________ 
 
Project Explained by_____________________________________________ 

mailto:annabel.clarke@xtra.co.nz
mailto:annabel.clarke@xtra.co.nz
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Appendix D 

 
Appendix has been removed from the electronic version and cannot be reproduced 
online for copyright reasons.
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Appendix E 

Date: 
Describe last night’s sleep: 
 
Time Description of Activity Fatigue (1-

10) 
1=minimal 
10=severe 

Comments or thoughts about fatigue e.g., 
what is happening, why is it happening, what 
could I have done differently……. 
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Appendix F 

Appendix has been removed from the electronic version and cannot be reproduced 
online for copyright reasons. 
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Appendix G 

Appendix has been removed from the electronic version and cannot be reproduced 
online for copyright reasons. 
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Appendix H 

Appendix has been removed from the electronic version and cannot be reproduced 
online for copyright reasons. 
 

 

 

 

 
 

 

 

 

 

 

 

 
 
 


