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Abstract

Purpose
To develop an in-depth understanding of how survivors of acquired brain injury (ABI)

experience fatigue and how fatigue affects everyday life.

Materials and methods

We conducted semi-structured in-depth interviews with 16 adults with ABI fatigue, recruited
from support groups in south east UK. Interviews were analysed using the frameworks

method.

Results

We developed four themes: experiencing fatigue in the context of everyday activities,
struggling to make sense of fatigue, coping with fatigue, adjusting social participation in the
context of fatigue. Fatigue was comprised of mental, physical, generalised and motivational
fatigue. Balancing fatigue against participation in daily activities was influenced by coping
strategies and social support. Opportunities to socialize or participate in meaningful activities

provided incentives for participants to push through their fatigue.

Conclusions

This study highlights complex interactions that potentially mitigate the impact of fatigue on
everyday life. Educational and self-management approaches to fatigue need to account for
different types of fatigue in the contexts of an individual’s daily activity. Assessment of

fatigue should capture in- the- moment experiences of different types of fatigue and activity.



Social support and participation in meaningful activities may help individuals to break the
negative cycle of fatigue and inactivity.

(196 words).

Implications for rehabilitation

e Assessment of fatigue after brain injury should capture the multidimensional nature of
fatigue as well as contextual information about exacerbating activities and
environments.

e Development of personalised coping strategies that account for perceived triggers of
different subtypes of fatigue may help ABI survivors to broaden their activity and
social participation.

Social support and opportunities to participate in personally meaningful activities may help

prevent or break a negative cycle of fatigue and inactivity for some ABI survivors

Introduction

Acquired brain injury (ABI) most commonly arises following stroke, traumatic brain injury
or oxygen deprivation and is a major cause of disability in the UK[1]. In 2016/17, 348,453
people were admitted to hospital in the UK following an ABI, equivalent to 533 per 100,000
of the population [2]. Problematic and persistent fatigue is frequently experienced by
survivors of acquired brain injury. Estimates of the prevalence of fatigue in this group range
from 27 to 73 % [3,4] , with a significant proportion still experiencing fatigue six or more
years after their brain injury [5,6].

As a clinical symptom, fatigue is a complex phenomenon that is difficult to define as it
overlaps with lay concepts of tiredness. In addition, it is difficult to distinguish fatigue from

the effects of comorbid conditions such as depression and sleep dysfunction [7] [8]. There is



also a lack of consensus on theoretical definitions of both post stroke fatigue and post TBI
fatigue [7]. However, the term central fatigue is increasingly used to describe fatigue after
acquired brain injury, with “central” denoting a central nervous system origin [4,9-12].
Chaudhuri and Behan [13] defined central fatigue as “the failure to initiate and/or sustain
attentional tasks (‘mental fatigue’) and physical activities (‘physical fatigue’) requiring self-
motivation (as opposed to external stimulation)” p35. Central fatigue is characterised by
feelings of exhaustion, increased perception of effort and difficulty with sustained motivation
[9]. The concept of central fatigue accounts for both the experience of fatigue and for
fluctuations in fatigue severity arising from different levels of stimulation or effort.
Consequently, this definition of fatigue is useful when considering fatigue after brain injury
because it encapsulates multiple dimensions of fatigue and captures a range of fatigue related

behaviours [14].

Fatigue is known to be a barrier to acquired brain injury (ABI) survivors’ engagement in
social, leisure and physical activities, as well as resumption of work [15-19]. Several
qualitative studies found that those living with fatigue post brain injury tended to reduce their
physical and social activities and to increase their sedentary and home based activities
[20,21]. This means that physical activity levels for ABI survivors tend to be lower than
those recommended by physical activity guidelines, particularly with regards to moderate or
vigorous activity [16,22,23]. The benefits of physical activity and social engagement to
health and wellbeing in the general population are well established so it is concerning that a
significant proportion of ABI survivors experience long term difficulties in these areas
[24,25].

Clinical guidance to address problematic and persistent fatigue after ABI currently

recommends educational and self- management approaches to managing fatigue [26] despite



limited evidence to support these approaches in the brain injury population [27]. Activity
scheduling is recommended as part of self management of fatigue [28] but current
approaches to understanding an individual’s daily experience of fatigue and activity are
limited. Self report fatigue scales and activity diaries are used to gather information about an
individual’s experience of fatigue. However, fatigue scales reflect a summation of an
individual’s fatigue experience and activity diaries are unreliable when completed
retrospectively [29] [30] . A more in-depth understanding of the way ABI survivors perceive
and manage their fatigue is required and it is therefore vital that we explore how living with
fatigue shapes ABI survivors’ participation in everyday activities as well as the strategies

used to cope with fatigue in everyday life.

Research aims

This study aimed to develop an in-depth understanding of how ABI survivors experience and

cope with fatigue and how fatigue affects their everyday lives.

Methods

Design

We conducted a descriptive qualitative study within the constructivist paradigm of
participants’ experiences of fatigue after acquired brain injury. In the constructivist paradigm,
knowledge is constructed by individuals as they make sense of their experiences. This means
there are multiple social constructions of meaning and knowledge which can only be known
through understanding individuals’ lived experience[31]. Hence, we elicited participant’s
accounts of their fatigue experiences through semi structured interviews. The study was

approved by the Oxford Brookes University Research Ethics Committee.



Research team

All interviews were conducted by LE (lecturer in occupational therapy with an MRes in
Social Research) who has previous experience of qualitative interviewing and of working
with people with brain injury. MB is a Professor in Health Sociology and experienced in the
use of Framework as a method of analysis. LF is a research assistant, studying for a BSc in

Occupational Therapy.

Recruitment of study participants

Participants were recruited from five stroke and head injury support groups across three
counties in England using a purposive sampling strategy to capture people with a broad range
of fatigue experiences after brain injury. We aimed to recruit adults of working age or retired,
with different types of acquired brain injury, at varying times post brain injury. Individuals
were eligible to participate in the study if they were aged 18 or over, reported problematic
fatigue following acquired brain injury, were able to give informed consent and able to
communicate sufficiently to participate in an interview.

Individuals were excluded if they had a diagnosis of another health condition which caused
fatigue, were taking medication that caused significant fatigue, were unable to give informed
consent, or unable to communicate sufficiently to participate in an interview. Participants

were recruited between December 2015 and April 2017.

Data collection

Written informed consent was obtained from each participant prior to data collection. Semi
structured interviews were conducted and questionnaires completed either at the persons
home or in a private space at the relevant day service. LE interviewed all participants using a
flexible semi-structured interview guide [32]. The semi-structured interview guide was

developed following consultation with ABI survivors to address the research question and



objectives. It consisted of open questions and prompts organised around three key topics:
experiences and manifestations of fatigue, impact of fatigue on daily routines and activities,
and adapting to living with fatigue. Interviews lasted between 15 and 90 minutes and were
audio recorded and then transcribed by LE and LF.

Participants also completed three questionnaires: a short demographic questionnaire which
included participant’s gender, age, length of time since brain injury and type of injury, home
circumstances and employment status; the fatigue severity scale [33]; and the EQ5D-5L
health questionnaire [34].

The fatigue severity scale (FSS) measures the degree to which fatigue interferes in everyday
life [35]. It has good psychometric properties [36] and is suitable for use with people with
acquired brain injury [37,38]. The FSS consists of nine questions and is scored on a seven
point Likert. A mean score of four or more indicates fatigue severity above that expected in
healthy populations [38].

The EQ-5D-5L is a health-related quality of life questionnaire which measures perceived
health overall and problem severity across five domains (mobility, self-care, usual activities,
pain/discomfort and anxiety/depression.) The EQ-5D-5L is scored on a five point Likert
scale and has been validated for use with people with long term health conditions, including
stroke [39].

Interviews were analysed concurrently with recruitment. After 16 interviews, LE reviewed
the data to establish whether data saturation had been achieved and the research objectives
met. As no new codes had been added for the final three interviews, the decision was taken

to end recruitment.

Data Analysis



Interview transcripts were analysed using the Framework Method [40] and data were
managed in NVIVO. The Framework Method is a type of thematic analysis that involves the
reduction of interview data into matrices and enables the researcher to analyse data within
and across participants [40]. It is a rigorous and systemic approach to data analysis that
involves five stages: familiarisation with the data, identifying an analytical framework to
code the data, indexing (applying codes), charting (summarising interview data under
themes), mapping and interpretation [40]. The Framework method is a suitable approach for
research where the analysis may be both inductive and deductive [41].

Interviews were transcribed by LE and LF and then checked for accuracy against the audio
recording. LE and MB independently coded the first five interviews and then compared and
discussed coding. Through this discussion, codes were grouped together into categories
(broad categories and sub-categories) and these categories formed the initial analytical
framework. The framework categories were also informed by the topics within our interview
guide. The framework was piloted on the first three interviews and then further refined
through peer debriefing with MB. LE then applied the revised analytical framework to all
interviews and any new codes arising from subsequent interviews were added to the
framework. Once the final analytical framework had been applied to each interview, LE
created five matrices, one for each broad category. The broad categories were; experiences
and effects of brain injury, contexts in which fatigue was experienced, how fatigue was
experienced, responses to being fatigued, the effects of fatigue on daily life. Each matrix
consisted of columns of subcategories and rows which corresponded to each interview. For
each interview, all data within each subcategory were charted into the corresponding cell of
the matrix (see table 1). This process reduces the data and allows the researchers to look for
patterns in the data and analyse the data across and within cases. During the process LE

looked for patterns in how fatigue was experienced over time, configurations of contexts that



shaped the impact of fatigue on daily life, and patterns in the manifestation of fatigue. For
each matrix LE then examined the charted data and identified dimensions of the data which

were then grouped into broader themes (see table 2).

Table 1: Example of the charting stage of Frameworks method: excerpt of charted data

within the ‘Contexts of fatigue experiences’ matrix.

Subthemes Interview transcript: participant 8: age 20-29, traumatic

brain injury, more than 5 years post injury

Perceived causes of Walking with balance problems makes him tired. Traveling to
fatigue. Headway on buses as well. Being in "really noisy places" is
tiring. Using the laptop to do tasks for charity

Contexts where Not discussed
fatigue is not
experienced

Fatiguing Cognitive Using the laptop, trying to remember how to do things is
activities tiring.

Working on the checkout at the supermarket. "/ get really
tired and then my concentration my focus starts to dip.”

Fatiguing physical Walking tires him out so he uses buses a lot. "I can't really
activities afford not doing that cause it’s my only way of getting about".
Doesn't do a lot of sport because that tires him out also.

Experiences of fatigue | Working at the checkout at a local supermarket. Got really
at work. tired and found concentration difficulty. Struggles to keep
focus and not be distracted.

Table 2: Example of interpretation stage of Frameworks method: higher order abstraction of

data analysis.



Interview | Charting of interview in Elements Dimensions Theme
subtheme: perceived causes of
fatigue
Participant | Walking with balance problems balance affects Interaction Struggling to
8 makes him tired fatigue between make sense of
impairment and  [fatigue
fatigue.
Traveling to Headway on buses as Travelling on public | Being in public Fatigue in the
well. transport. places. context of
Physical activity  |everyday
Being in "really noisy places" is Noisy Environment - activities.
tiring. environments. noise
Cognitive
Using the computer. | activities
Using the laptop to do tasks for
charity work.
Doing too much at | Overexertion Struggling to
once make sense of
fatigue
"Doing too much or too much at
once, yeah I get quite tired".
Trustworthiness

Peer review of the qualitative data analysis, an audit trail and a reflexive diary were used to

ensure that the analysis was true to the interview data. LE discussed the analysis and

decision making with MB throughout the analytical process. LF audited the analytical

process by tracking themes back to the transcripts and examined how representative the

themes were of the original data.

Results

Characteristics of participants.

Seventeen people agreed to participate in the study; one interview was not usable due to

technical issues. Participants ranged from 28 to 79 years old and time since ABI ranged from

six months to 28 years. Ten participants had experienced stroke, two both stroke and

traumatic brain injury, and four had experienced traumatic brain injury (see table 3). Results




from the EQ-5D-5L show that participants experienced problems across a range of daily

functions (fig 1). Four participants were still receiving physiotherapy or occupational therapy.

Only two participants described being advised on how to manage their fatigue.

Table 3. Demographic information of participants.

Participa
nt

N S B AW

10

11

12
13

14
15
16

Age

72

48

76
66
79
55
64

28

66
60

71

37
55

60
59
52

Gender
(male
/female)

"UZ"UZZ o]

<

Time
since
ABI

Six
months
11
months
28months
5 years

4 years
24 years

4 years

16 years

4 years

28 years

19 years

8 years

5 years

4 years
11 years

5 years

Type of
ABI

stroke

stroke

stroke
stroke
stroke
TBI

stroke

TBI

stroke

stroke

TBI

TBI
TBI and
SAH
stroke
stroke
stroke

and TBI

*Score of 4 or more indicates problematic fatigue.

Lives alone
(Y/N)

Works
status

retired

unable to
work
retired
retired
retired
retired
Self
employed
unable to
work
retired
unable to
work
unable to
work
employed
Unable to
work
retired
retired
Unable to

work.

Mean score of
fatigue severity
scale*

6.9

6
8
4.8
4.2

missing data

7.8
3.7

52

3.7
52

5.1

6.2
6.4

10



Figure 1: summary of participants scores on domains of EQ-5D-5L.
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Interview themes

We derived four major themes from our analysis of the interview data. These were:
experiencing fatigue in the context of everyday activities, struggling to make sense of fatigue,

coping with fatigue, adjusting social participation in the context of fatigue

Experiencing fatigue in the context of everyday activities.

Most participants reported that what they did (activities) and where they did them
(environments) shaped their experience of fatigue. Specific features of activities and
environments that worsened or lessened their fatigue were identified. Only one participant
was unable to do so because he identified fatigue as "always there" (Participant 10).

For many of our participants, everyday physical activities (for example, a short walk or light

gardening task) now seemed to exacerbate fatigue.

“But just getting dressed, I am worn out, simple tasks.... which everyone just takes for

granted”. (Participant 1, female, aged 71, stroke).
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Participants also felt fatigue during sedentary activities such as using the computer, reading,
writing or completing administrative tasks. All these tasks led to mental fatigue as they
involved focused attention, information processing or multitasking. Coping with distractions
and being interrupted whilst concentrating also worsened fatigue.
"Umm distractions. I worked in an office upstairs on my own, and everyone else was
downstairs. 1'd start doing one particular job, part of a job, I'd get a phone call and
so it’s coming away and dealing with that. And I would have to really concentrate to

think to go back to what I was doing. And then it’s constant”. (Participant 2, female,

aged 48, stroke).
In contrast, two participants described how physical exercise helped them to cope with their
fatigue. Participant 13 found that exercise tired him physically and this helped with his
mental fatigue. Another felt energised after exercise.
“But I was getting home [from the gym] and thinking oh I must do this; I must do
that. More of an incentive to do something. It must be something to do with the
exercise. Because even though I was tired I had more get up and go in me”.
Participant 13, male, 55, TBI)
Features in their environment such as artificial lighting, background noise and crowds also
made fatigue worse. Participants struggled to follow conversation when music was playing or
several people were talking and were fatigued by the effort of concentrating.
1 really don'’t like going shopping because there are too many people coming at me in
all directions. I just can’t cope with watching everyone. With crowds I can’t cope with
all the different sounds and voices, trying to listen to everyone. I just can’t manage it
anymore and it whacks me out. (Participant 4, male, aged 66, stroke).
A few participants identified environments such as the support group they attended that they

found relaxing or supportive and that offered temporary relief from fatigue.

12



“So the swimming pools are warm and then you 've got beds you can sit on and have a
cup of tea and cake. There’s something also about the fact that it’s relaxing”.

(Participant 2, female, aged 48, stroke).

Struggling to make sense of fatigue

Our participants often struggled to makes sense of their experiences as fatigue was both

predictable and at times unpredictable, with variability in severity and the type of fatigue

experienced. Many participants were able to identify triggers that usually worsened their

fatigue and often attributed their fatigue to “overdoing it”. Fatigue affected participant’s

physical and cognitive performance as well as their social interactions with others.

The severity of fatigue fluctuated over the course of a day or sometimes over several days.

Many participants experienced fatigue in the middle of an activity or social event, whereas

others described a sense of fatigue building over the week. One participant used a battery

powered toy analogy to explain how his fatigue seemed to build up over several days but

each day his energy level dropped lower than before until finally, he had no energy left.
“It starts off, pretty good. And you've got the power, but you gradually use up your
power. And as each day’s amount of power you get dips, and you recharge, by
sleeping. Dip. Like that. And it goes down and away. And then I'll end up, having a
day in bed”. Participant 16, male, aged 52, stroke and TBI).

Others perceived fatigue to be sudden and overwhelming, forcing them to stop and rest.
"You are running at 90 mile an hour and all of a sudden something's there and you
Jjust bang and you are on the floor. Just everything drains. It’s like turning a tap on in
your ankle and feeling everything draining out of you slowly. So by the end of it there
is literally nothing left. (Participant 2, female, aged 48, stroke).

Several participants were able to distinguish between mental or physical fatigue, whereas

others experienced fatigue that was all encompassing and difficult to describe. Several
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participants described difficulty motivating themselves and found they procrastinated more.
They described "not wanting to do anything" or needing to marshal their mental resources
when faced with a demanding task. At times this experience was complicated by the person’s
disability as everyday tasks became more effortful.
“I just can’t be bothered, you know? 1’d rather sit and watch some pointless thing on
the TV than actually get up and do anything. And I think a lot of it is because to do
anything is difficult. It’s not as easy one handed. But there’s a lot of one- handed
people about and they manage. It’s Just this feeling of I can’t be bothered really. I'd
rather sit here” (Participant 5, female, aged 79, stroke).
When feeling fatigued, participants noticed changes in their thought processes,
communication and movement. These changes were sometimes related to impairments that
had resulted from their brain injury. For example, participant 16 noticed how the hemiparetic
side of his body weakened as he fatigued.
“The more tired I get, the more I lean to the right. Like, when I'm sat down, relaxing,
1 start going over to the right. But, when I'm fatigued I really go over and like, I can’t
sit upright” (Participant 16, male, aged 52, stroke and TBI).
Participants also found that fatigue negatively affected their ability to concentrate, process
information or multi-task.
Well I think, I think it’s possibly the fact that I do stop communicating. And er I keep
on walking down the road with my wife, when she talks to me I can’t concentrate on
the two things, walking and talking. So that’s, I know I am getting tired and need a
rest. (Participant 4,male, aged 66, stroke).
Other participants found fatigue affected their mood and they became irritable or were

frustrated. Sometimes irritability was the first sign of fatigue.
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1 suppose it most probably manifests its self initially in annoyance. Which may be
accounts for some of the anger. Annoyance that I am feeling tired, annoyance that I
can't do as much as I had done previously.. its frustration that’s its happening to me
again and then thinking ok that I've got to give into it because my body is telling me
that I am tired. And I must be tired even if its not physically its mentally. (Participant
9,male, 66, stroke).

Coping with fatigue

Participants employed a wide range of strategies to cope with fatigue including both
proactive strategies directed at minimising future fatigue and reactive strategies directed at

recovering from fatigue.

Proactive strategies. Participants used proactive strategies to reduce the impact of
fatigue on daily life by balancing the demands made on them against their available
physical and mental resources. However, effective use of proactive strategies depended
on the person’s ability to predict how effortful they might find an activity or event to
be. This was sometimes hampered by memory impairments and by the fluctuating
nature of fatigue which meant that achieving a satisfactory balance between activity

and fatigue was an ongoing challenge.

“I’'m sort of, four and a half years in, and I'm still learning really to try and balance
the tired- the fatigue, and what I want to do. And, what I want to do, right, is higher

the fatigue levels [allow].” (Participant 16, male, aged 52, stroke and TBI ).

Proactive strategies involved planning and prioritising their activities, avoiding fatiguing
situations, pacing themselves, and planning rests or short daytime "naps”.
“I try to pace myself, it doesn’t always work, having never done it before. But if you
listen to your body then yes, I do have to take breaks during the day. (Participant 14,

female, aged 60, stroke).
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One participant stressed the importance of rest, hydration and diet in maintaining sufficient

energy levels (Participant 12, male, 37, TBI).

Reactive strategies. All participants used rest or sleep to recover from their fatigue.
Resting could mean sitting quietly for half an hour or resting in bed for a whole day,
depending on the severity of the fatigue. Some participants also identified restorative

activities such as listening to a relaxation track or browsing on their computer.

In situations where fatigue had become overwhelming, participants tended to use sleep to
recover. For some a short nap would suffice, whereas others needed to sleep for several
hours. Participant 3 described the difference between “nipping it in the bud” and “hitting a
brick wall”: with the former she required a short rest and with the latter she would need to lie
down and sleep.

“If I have washed the floor perhaps, I will come and have a sit down and perhaps get

the laptop out just go on the laptop and just go on eBay or something like that. And [

am there for half an hour and will help me get my mind back in. You know it’s not

really doing anything just window shopping. (Participant 4, male, aged 66, stroke).
Participants who used sleep as their main reactive strategy seemed to have less control over
their fatigue. They described a lack of predictable routine as they slept during the day and
were awake for extended periods at night. They then found themselves out of step with the
outside world.

“But now, I seem to have my days and nights mixed up. Sort of um, sleep all day and

sort of have broken sleep at night. Which isn’t a surprise. 1'd already had seven or

eight hours sleep in the day. “ Participant 10, male, aged 60, stroke).

Continuing despite fatigue. For many of our participants, living with fatigue also meant
knowing when to accept their fatigue and when to “push through™ it. Participants
described “keeping going for a few hours” but would then need to “wave the flag” to

recover (participant 16, male, 52, stroke and TBI). Participants pushed through their
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fatigue for different reasons. Sometimes it was necessary because they wanted to attend
a social event important to them, or because there was something they had to do and
they didn’t want to disappoint friends or family. At other times, they simply did not

want to give in to their fatigue.

“I’'m not going to not do something because I going to get tired. I would rather go for
a walk for an hour, um and yes come home and need to lie down for an hour than sit
here and not do anything” (Participant 2, female, aged 48, stroke).
Other participants acknowledged that having “something to do” or the presence of another
person, helped them to push through their fatigue but those who were alone, without any
planned meaningful activities or events, could find this more difficult.
“I spend a lot of time, too much time in bed because I ain't going anywhere. I just lie
in bed. I've got the TV and computer next to me. If I get up, all I do is go and sit on

the settee so I think what’s the point?” (Participant 13, male, age 55, stroke).

Adjusting social participation in the context of fatigue.

Both fatigue and coping with fatigue had significant impacts on social participation.
Participants described a process of balancing the risk of fatigue against doing what they
needed or wanted to do. Their need to rest or sleep when fatigued was also factored into the
process as participants cleared their schedule so they could rest before and after an event.
This required them to make stark choices about how they spent their time.
Socialising with others in particular was affected by fatigue, often because participants found
social settings tiring as they struggled to focus on and follow conversations.
"We don’t do a lot of socialising now. I can’t take the noise; my brain can't filter the
noise. Erm, we don’t go to the cinema anymore. Again, I can’t take the noise. Um |
can’t take crowds — is a great problem for me. .. it’s a battle. But we just grin and
bear it. And bite the bullet and just get on with it." (Participant 14, female, aged.60,
stroke).
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Some participants found ways around difficulties in socialising. They met friends at home or
planned social events for earlier in the day. Others limited their contact with family members
and found ways to exit the situation when they were tired. Participants with younger
grandchildren all commented on how fatigue limited both what they could do with their
grandchildren and how much time they could spend with them.
"And I get, like with my little grandchildren, I get a great deal of pleasure out of
them... But, after about two, two and a half hours, I need to be away from them, so [
go and sit in the other room. Um, they can’t understand it of course, bless them. But
they um, you know it’s just too much, to take it all in".(Participant 11, male, 71, brain
injury).
Poignantly, participants found they were no longer able to take part in activities previously
shared with family members and friends. This was exemplified by participant 2, talking about
her daughter.
"for many years I ‘ve worked backstage at every show they ve (daughter and friends)
ever done. No way I could handle all that [now] ... I would love to go back to the
cinema, I and my daughter were always at the pictures. There’s not a film that I know
that I could go and watch on the big screen with the noise.". (Participant 2, female,
aged 48, stroke).
Three participants felt that their fatigue prevented them from going back to work. Another
participant was able to work part-time but found it made a significant impact on his life
outside work. Participant 12 maintained his part time job by following a set routine of early
nights and by limiting his participation in other activities. To place this in context, he
described needing eleven hours sleep at night and a rest at midday to work for three hours a

day as a cleaner.
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“Before [ used to be a right lad around town, with my friends. We used to often be out
late at night. But I can’t do that anymore, I have to manage myself, just managing
your sleep early ... About half past nine (evening) . (Participant 12, male, aged 37,

brain injury).

Discussion

In this study we have explored the experiences of people living and coping with fatigue after
an acquired brain injury, in the context of their daily lives. We found ABI fatigue to consist
of sub types of fatigue which were differentially associated with specific activities, events or
environments. We have also extended previous research on coping with fatigue by examining
how strategies used to manage fatigue and incentives to overcome fatigue related to an

individual’s perception of coping.

Subtypes of fatigue experienced in the context of daily activities.

In line with other studies we found that fatigue after ABI substantially affects an individual’s
participation in leisure, community, social and work activities [23] [21,42]. However, this
study also demonstrates how the experience of fatigue among ABI survivors may be
comprised of several different types of fatigue: mental, physical, generalised and
motivational fatigue (i.e. a decline in the willingness to exert further effort) [43]. The
experience of physical and mental fatigue seems to be distinct from generalised fatigue or
motivational fatigue. Physical and mental fatigue were both attributed to specific contexts.
Physical fatigue was attributed to physical activity whereas mental fatigue was associated
with activities or environments that taxed cognitive processes such as information processing
(for example finding their way in a busy supermarket), dual- or multitasking (such as holding
a conversation whilst getting dressed) and focused attention, as is often needed in a social

setting. This suggests that different types of fatigue may affect different areas of
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participation and that the composition of overall fatigue may vary from one individual to

another.

Several cohort studies have also reported the presence of these different types of fatigue after
brain injury, as measured by multidimensional fatigue scales [44-46]. These studies reported
varied results as to which type of fatigue, physical or mental fatigue, was most prominent
whilst motivational fatigue was reported as less pronounced than other types of fatigue.

The attribution of excessive fatigue to specific activities or situations (for example
socialising, physical exertion or coping with noisy environments) has been reported in
previous qualitative studies [19,23,47]. However, a causal relationship between daily activity
and fatigue has not yet been established in quantitative studies. Several large cohort studies
were unable to demonstrate significant relationships between fatigue and participation in
daily activities or fatigue and physical activity [5,48-52]. It has been previously argued that
fatigue changes how an individual participates in daily activities rather than the frequency of
activity and hence the effect of fatigue would not be shown by comparing fatigue scores
against measures of daily activity [50]. In our study, some ABI survivors adapted activities to
avoid exacerbating fatigue, for example meeting friends at home rather than in a public place.
These changes may be too subtle to be measured by an activity scale but may have significant
consequences for the individual in terms of their satisfaction with participation and quality of
life [50].

In addition, difficulty in establishing a relationship between activity and fatigue may be due
to ways in which fatigue is defined and measured. Most fatigue scales provide a summation
of fatigue which is likely to reflect the propensity of an individual to experience fatigue rather
than fatigue that arises in the moment (state fatigue) [29]. State fatigue is likely to be more
closely related to changes in activity and behaviour, as suggested by our findings [29]. Hence

assessing fatigue and activity as they occur throughout the day may help to establish the
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nature of the relationship between fatigue and activity. This is important because the
assumption that what individuals do affects their fatigue underpins many fatigue management
strategies.

Taken together, these findings suggest that it may be more helpful to view fatigue as an
umbrella term that includes subtypes of fatigue, recognising that each sub-type may have
different symptoms and consequences for participation in daily life [11] and may require

different approaches to intervention approaches [53].

Balancing fatigue and participation in daily life.

We found participants were engaged in an ongoing process of balancing their fatigue against
their participation in daily activities and the efficacy of this process formed a continuum. At
one end of the continuum, participants were mostly satisfied with the balance they achieved
and felt fatigue was under control. At the other end, participants felt fatigue dominated their
life and they struggled to cope. The types of strategies used to overcome fatigue and the
specific incentives for wanting to do so may influence how well controlled an individual

perceives their fatigue to be.

Strategies to manage fatigue. In line with other qualitative studies of living with fatigue, we
found that strategies such as daytime sleep, resting, avoidance of triggers and pacing, were
frequently used to mitigate the impact of fatigue [19-21]. However, we noted that those who
perceived themselves as unable to cope with fatigue relied predominantly on reactive and
avoidance strategies, reported less structure in their daily routine, described limited social
participation and often lived alone. This finding challenges Eilertsen et al [20] who
suggested that difficulties coping with fatigue arose because strategies such as rest and sleep

were not sanctioned socially and were therefore resisted. However, rather than resisting sleep,
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our participants were often overwhelmed by their need to sleep, which then limited their
engagement in everyday activities [21].

We were unable to determine whether reliance on reactive strategies (particularly daytime
sleep) occurred because of the severity of fatigue or whether other factors (such as social
isolation, lack of meaningful roles or the complexity of disability experienced) contributed to
a negative cycle of fatigue and overuse of reactive strategies. Nor is it clear which comes
first: lower levels of activity and social participation or reliance on predominately reactive
coping strategies. However, social support and social contact have been linked to coping
styles, so it seems likely that the relationship between social participation and coping
strategies is reciprocal [54,55]. Further research is needed to understand these different
patterns of response to fatigue and to determine whether levels of activity and participation

are potentially useful targets for therapeutic interventions for fatigue [45].

Incentives to overcome fatigue. For many of our participants, opportunities to take part in
activities or events that were enjoyable, rewarding or involved another person, sometimes
provided incentives to push through fatigue, to keep active around the home or to participate
in an event that would otherwise be too daunting. Kirkevold et al [47] also described how
being mentally and physically active was used to transform and overcome fatigue after
stroke.

Our findings highlight how living with others is beneficial in maintaining activity levels and
social participation as it provides reasons for individuals to overcome fatigue on a daily basis.
But living with others also complicates the management of fatigue as ABI survivors strive to
be a productive member of the household, whilst hiding their fatigue from others. Eilertsen et
al [20] described how stroke survivors were distressed by high expectations of family
members whilst Norrie et al [56] found that a third of family members or significant others

viewed the person as lazy. Both authors suggest that the behaviours and beliefs of significant
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others are detrimental to those struggling with fatigue. Several of our participants worried
about being a burden to their family or partner and so tried to do as much as they could to
relieve the burden.

However, it seems likely that pushing through fatigue is an important part of learning to
manage fatigue in the longer term and the cumulative effect of increasing activity levels may
help to reduce levels of fatigue [45]. An effective balance between activity and fatigue is
often difficult to achieve, with ABI survivors fluctuating between doing too much or too little
[47]. Hence ABI survivors and those that support them would benefit from education about
how best to manage their fatigue whilst gradually increasing their activity levels. Further
research is needed to establish whether interventions focused on education, strategy use, and

utilising social support would reduce the long-term impact of fatigue of participation.

Strengths and Limitations

A key strength of this study was the diversity within the participant group with regards to
type of brain injury and the length of time since brain injury. This enabled us to examine a
broad range of experiences and may have relevance to a wider section of the brain injury
population.

We also employed strategies such as an audit trail, peer review and a reflective journal to
support the analysis process and credibility of the findings.

However, whilst our sample was diverse in several aspects, we had no participants from
ethnic minority backgrounds. There is evidence to suggest cultural differences in how fatigue
is understood and so our findings can only be generalised to ABI survivors of similar cultural
backgrounds [57].

Our participants also experienced other health conditions and were taking a wide range of

medications, some of which might exacerbate fatigue. However, this is reflective of clinical
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practice in that comorbidities are frequent after ABI [58,59] and fatigue is unlikely to be the

sole difficulty.

Conclusions and implications for further research and practice

This study adds to our understanding of fatigue experienced by individuals with ABI by
highlighting the complex interactions between types of fatigue, coping strategies, everyday
activities, and environments. As such this study suggests potential areas for health
professionals to consider when supporting individuals with ABI to manage their fatigue.
Understanding different types of fatigue and how these are exacerbated by activities and
environments, is necessary when advising on self- management strategies, particularly in
relation to balancing fatigue with daily activity. Feeling unmotivated as part of the fatigue
experience is important to consider when educating ABI survivors and carers about managing
fatigue, as it helps to explain behaviour that might be construed as laziness, particularly if
individuals fluctuate in what they feel able to do.

The role of sleep both as a proactive and reactive strategy also needs to be considered in
relation to an individual’s quality of sleep at night and the impact on everyday activities [21].
ABI survivors may need guidance on how to develop strategies that can be more easily
applied in social settings. Furthermore, the use of personalised and nuanced coping strategies
may help ABI survivors to participate in a wider range of daily activities and to increase their
physical activity levels. In addition, recognising the importance of participation in
meaningful activities and use of social support may help individuals in breaking the negative
cycle of fatigue and inactivity.

Our findings reinforce the view that fatigue is a multidimensional concept and that fatigue

assessment should reflect the daily variability of fatigue and the contexts in which it occurs.
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We suggest that fatigue assessment should delineate between fatigue as a trait and “in-the-
moment” experiences of fatigue. There is now a need to move beyond the current limitations
of fatigue scales and paper diaries and develop alternative approaches. In-the-moment
assessment of fatigue within the context of daily life may be more beneficial in guiding self-
management strategies, serve to increase ABI survivors’ self- knowledge of fatigue patterns
and triggers, and thereby facilitate faster and more effective adjustment to living with fatigue

[19].
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