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ABSTRACT

Introduction: Fatigue is frequently experienced
in systemic lupus erythematosus (SLE) and is a
key outcome in clinical research trials. How-
ever, SLE fatigue is complex and poorly under-
stood, and challenging to measure. We aimed to
characterise fatigue from the patients’ perspec-
tive and develop a conceptual model of fatigue
based on qualitative interviews.
Methods: We conducted semi-structured qual-
itative interviews exploring fatigue in patients
with SLE recruited from a social network
(n = 29) and a phase 2 clinical study (n = 43).
Transcripts were coded thematically, and codes
were inductively categorised into a conceptual
model.
Results: Fatigue was the most commonly
reported symptom in the interviews and gen-
erated a wide range of codes. From these, our

concept-driven approach revealed three overar-
ching domains of the fatigue experienced in
SLE: (i) physical manifestation of physical and
bodily symptoms (including physical energy,
stamina and impact on movement); (ii) mental
and cognitive manifestation (including mental
energy, motivation, and cognitive functioning
symptoms); and (iii) susceptibility to fatigue or
how easily ‘fatigable’ patients are, meaning how
easily they become fatigued and how easily
their fatigue is alleviated (including the rapid,
disproportionate, and/or unpredictable onset of
fatigue, non-restorative sleep, and need for
more sleep/rest breaks). Within each of these,
participants described the severity, variation
and impact of fatigue on everyday life. Partici-
pants also described how the SLE fatigue expe-
rience differed from ‘everyday tiredness’.
Conclusions: The findings of this research
indicate that comprehensive measurement of
fatigue in SLE will require consideration and
quantification of the three domains described
in our conceptual model. Future research will
explore whether this conceptual model can
form the basis of a valid and reliable measure-
ment of fatigue in SLE.
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Key Summary Points

Why carry out this study?

Fatigue is one of the most prevalent and
debilitating symptoms in systemic lupus
erythematosus (SLE), but remains a
complex and poorly understood concept,
posing both a treatment and
measurement challenge.

Existing patient-reported outcomes used
to measure fatigue in SLE may lack
specificity or clarity, and this study is
essential to further improve the
assessment of fatigue in SLE.

This study aimed to characterise fatigue in
SLE from the patients’ perspective and to
develop a conceptual model of fatigue in
SLE with the potential to form the basis of
a new patient-reported outcome
instrument.

What was learned from the study?

This study revealed three overarching
domains of the fatigue experience in SLE:
physical, mental and cognitive and
susceptibility to fatigue.

Based on these findings, a novel
conceptual framework for capturing
fatigue in SLE has been developed.

INTRODUCTION

Fatigue is one of the most prevalent and debil-
itating symptoms in systemic lupus erythe-
matosus (SLE), described by patients as an
overwhelming and unpredictable experience
that can dominate their lives [1–6]. The report
from the Lupus Patient-Focused Drug Develop-
ment (PFDD) meeting held in 2017 flagged
fatigue as the most burdensome SLE symptom,
alongside joint and muscle pain and/or swelling
[2].

Because of its prominent role in the SLE
patient experience, fatigue is a key concept of
interest [7–10] in clinical research [11–13].
However, fatigue remains a complex and poorly
understood concept, posing both a treatment
and measurement challenge. This was
acknowledged by the US Food and Drug
Administration (FDA) in its guidance on SLE
industry-supported research [14]. This issue is
not unique to SLE. Research in other chronic
inflammatory conditions, where fatigue is a
prominent symptom such as multiple sclerosis
(MS) [15], indicates that despite the abundance
of existing fatigue scales no ‘gold standard’
exists, and fatigue measurement is fundamen-
tally challenged by the lack of a clear definition
of the phenomenon [16, 17].

Several patient-reported outcome (PRO)
instruments have been used to quantify fatigue
in SLE, ranging from single-item visual ana-
logue scales to multi-item instruments focusing
on fatigue either with single or multiple domain
scales [5, 10]. A review of these instruments
illustrates the complex nature of fatigue and
highlights the lack of a clear definition of this
important symptom [4]. For example, some
instruments capture fatigue on a general sever-
ity level, while others focus on physical, mental,
functional or emotional impact aspects of fati-
gue in various combinations [4].

In recent years, the most frequently used
PRO instruments in clinical and observational
studies [5] have been the fatigue visual analogue
scale (VAS), the Fatigue Severity Scale (FSS) and
the Functional Assessment of Chronic Illness
Therapy–Fatigue Scale (FACIT-F) [18]. The FSS
and FACIT-F were not originally developed for
use in SLE. However, they have psychometric
evidence supporting their use in SLE, similar to
other instruments such as the Fatigue Assess-
ment Scale (FAS) [19]. Whilst these instruments
provide single scores reflecting general fatigue
levels, they comprise items related to different
aspects of fatigue, which confounds the inter-
pretation of their scores.

The content of existing PRO instruments
purporting to measure fatigue varies greatly,
and the validity of these instruments has been
questioned [16]. One mixed-methods study
found that despite good psychometric
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performance of one of the most widely used
fatigue PRO instruments in multiple sclerosis
(MS), the Fatigue Impact Scale (FIS), an expert
panel of 30 health professionals disagreed with
the placement of 17/40 of the items in the
instrument’s subscales. The health professionals
considered all 40 items to be non-specific to
fatigue, illustrating that while instruments can
perform ‘well’ in terms of measurement, this is
not sufficient if it is unclear what is actually
being measured [17].

A recent systematic review evaluated widely
used PRO instruments [20], including FACIT-F
[18], Short-Form Health Survey (SF-36) [21, 22]
and Lupus Quality of Life (LupusQoL) [23], that
have been used to quantify fatigue in ran-
domised controlled trials and observational
studies in SLE. The review endorsed the use of
these instruments in SLE, providing supportive
evidence for their measurement properties,
including reliability, convergent and face/con-
tent validity. However, this conclusion was
based on secondary quantitative data. More
recently a modern psychometric analysis [24] of
these three widely used PRO instruments,
specifically in relation to quantifying fatigue in
SLE clinical trials, indicated some limitations
such as the need to improve content validity of
these instruments in assessing fatigue in SLE.

Specifically, the health-related quality of life
instruments, SF-36 and LupusQoL, were found
to be limited in the breadth of fatigue issues
relevant in SLE. The FACIT-F [18] was found to
lack conceptual clarity (i.e. inclusion of items
related to ‘impact of fatigue’ vs fatigue itself)
and there were test-design issues cited for fati-
gue-specific instruments, including the FACIT-
F. Qualitative reviews of the FACIT-F instru-
ment in SLE in specific samples confirmed the
relevance of its content to the SLE fatigue
experience [25], but also concluded that some
items could be problematic in terms of con-
ceptual relevance in SLE [26]. This further
underlines the challenges of legacy PRO
instruments in quantifying the specific concept
of fatigue in SLE clinical trials.

To date, no study to the authors’ knowledge
has attempted to define SLE fatigue in a way
that can reliably be used to select or develop a
PRO instrument that is fit for purpose in SLE

[7, 8]. We aimed to comprehensively concep-
tualise the experience of fatigue in SLE, using a
bottom-up empirical approach, to understand
fatigue from the perspective of the patients
themselves.

METHODS

We carried out a two-phase qualitative investi-
gation within a phenomenology framework,
using thematic analysis to code interview tran-
scripts. Phase 1 consisted of interviews with
participants recruited through MyLupusTeam
(www.myLupusTeam.com), a free social net-
work for people in the USA diagnosed with SLE.
Phase 2 consisted of interviews with US-based,
English-speaking participants enrolled in an SLE
phase 2 study (SL0023; NCT02804763). All
sampling was purposive, with no specific cap on
the number of interviews conducted.

Compliance with Ethics Guidelines

The SL0023 study protocol, amendments and
patient informed consent were reviewed by a
national, regional or independent ethics com-
mittee (IEC) or institutional review board (IRB).
This study was conducted in accordance with
the current version of the applicable regulatory
and International Conference on Harmonisa-
tion-Good Clinical Practice requirements, the
ethical principles that have their origin in the
principles of the Declaration of Helsinki, and
the local laws of the countries involved. Further
details are provided below.

Participants

Phase 1
Participants were recruited online through
MyLupusTeam, and eligibility to participate was
confirmed using a self-report screener form.
Eligible patients were at least 18 years of age,
had a diagnosis of SLE and were currently
receiving prednisone and hydroxychloroquine
treatment. Ethical approval was granted by
Copernicus Group Institutional Review Board
(CGIRB) prior to any contact with participants,
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and informed consent was obtained before
proceeding with the interview.

Phase 2
The phase 2 sample comprised patients enrolled
in SL0023, a phase 2 clinical trial of dapir-
olizumab pegol (DZP) in moderately to severely
active SLE [27]. Patients were randomised in the
study to either placebo or DZP, in addition to
standard of care therapies; both placebo- and
DZP-randomised patients were included for
interview, and interviewers were blinded to
patient randomisation. Interviews were con-
ducted during a ± 3-day window of their week 4
site visit. The interviews were included in the
SL0023 clinical study protocol; ethical approval
for these interviews was granted for all partici-
pating SL0023 study sites by the independent
local IRB that reviewed the study and informed

consent was obtained before proceeding with
the interview.

Interview Conduct

All interviews were semi-structured telephone
interviews (ca. 60 min) conducted by an expe-
rienced qualitative interviewer. Interviews
explored the experience of living with SLE, and
specifically all relevant symptoms and impacts.
Fatigue was a particular point of interest within
the interviews (see examples of questions and
probes in Supplementary Table S1). Interviews
were recorded, anonymised and transcribed
verbatim.

Qualitative (Concept Elicitation) Analysis

Transcripts were coded using ATLAS.ti software
[28] and an open inductive coding approach,
following general coding guidelines. Transcripts
were coded by a team of two researchers (SCl,
SS) in phase 1 and by a team of four researchers
(DE, NM, SCl, SS) in phase 2. To increase relia-
bility, two transcripts in each phase were double
coded, and codes were reviewed within the
research teams. Researchers met regularly to
discuss coding results and adjust coding guide-
lines as needed. Transcripts were analysed the-
matically [29] using detailed line-by-line open
and inductive coding [30–32]. Following coding
of all transcripts, standard analytical techniques
of conceptual model development were used
[30, 31, 33]. In an iterative process, codes and,
where necessary, quotations were compared
with the rest of the data and inductively cate-
gorised into higher-order overarching categories
reflecting their conceptual content.

RESULTS

Sample

Phase 1
Of 32 enrolled participants, 29 were interviewed
(May–June 2015; three participants cancelled
their interview appointment). 27 (93%) were
female, with an age range of 27–84 years, and

Table 1 Overview of sample characteristics

Phase 1
(n = 29)

Phase 2/SL0023
(n = 43)

Age (years)

Range (mean,

SD)

27–84 (47.24,

12.33)

25–70 (44.23,

11.68)

Disease duration (years)

Range (mean,

SD)

0–46 (9.90,

10.07)

0.5–27.8 (9.86,

8.32)

Gender, n (%)

Female 27 (93.10) 37 (86.05)

Male 2 (6.90) 6 (13.95)

Race/ethnicity, n (%)

White 14 (48.28) 28 (65.12)

Black/African

American

7 (24.14) 11 (25.58)

Hispanic 7 (24.14) 12 (27.91)a

Mixed 1 (3.45) 2 (4.65)

Asian 0 2 (4.65)

aHispanic or non-Hispanic ethnicity was captured as a
separate variable within the SL0023 study
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time since diagnosis of 0–46 years (Table 1). 17
of 29 (59%) were taking immunosuppressant
medications.

Phase 2
Of 46 US English-speaking participants enrolled
in the SL0023 trial, 43 were interviewed (August
2016–January 2018; two did not reply and one
exited the study prior to week 4). Thirty seven
(86%) were female, with an age range of
25–70 years (Table 1).

Concept Elicitation

Fatigue was the most commonly reported
symptom, and generated a wide range of codes,
highlighting its complexity and relevance in
this population. Participants described aspects
of the experience of fatigue, including (1)
severity and severity variation; (2) variations
between and within days including different
triggers; (3) examples of how fatigue manifests,
including the ways fatigue impacts daily activ-
ities and life. Many of these descriptions high-
lighted the patient-perceived difference
between fatigue experienced whilst living with
SLE and ‘everyday tiredness’.

SLE Fatigue Versus Ordinary Tiredness

Some participants spontaneously used the term
‘fatigue’ to describe this key concept, while
others used the term ‘tired’ or ‘tiredness’.
However, when specifically asked to describe
the concept under consideration, participants
made a clear distinction between the experience
of ordinary or ‘everyday’ tiredness vs fatigue, or
‘lupus tired’. Specifically, patients highlighted
differences in severity, lack of direct cause,
manifestation (both physical and mental) and
increased severity during SLE flares that distin-
guished the experience of fatigue in SLE from
the ordinary experience of tiredness (see below,
and Table 2):

You have enough energy to still shower and go
to bed [with ordinary tiredness], where this
[SLE fatigue], is you don’t care how filthy you

are. You just go to bed. That’s the difference
[Phase 1. Participant 03].

Fatigue is being tired and not knowing the
reason for it. Being tired is from overexertion
[Phase 1. Participant 11].

SLE Fatigue Conceptual Model

Our conceptual development approach revealed
three overarching domains of the fatigue symp-
tom experience. Two of these domains, physical
fatigue and mental and cognitive fatigue, relate
to distinct manifestations of fatigue. Physical
fatigue was associated with the expression of
fatigue in physical and bodily symptoms and
sensations, while mental and cognitive fatigue
was associated with the expression of fatigue in
mental and cognitive symptoms and sensations.
The third domain, susceptibility to fatigue,
encompasses how ‘fatigable’ patients were in
relation to both physical and mental/cognitive
manifestations, i.e. how easily physical and
mental/cognitive fatigue came about and how
easily these manifestations were alleviated
(Fig. 1). Within each of these domains, patients
described experiences of fatigue that related to
severity, variations, and impact of fatigue.

Physical Fatigue

When asked to define the experience of fatigue
in SLE, many participants explained that a key
component of fatigue was a lack of physical
energy. Participants cited examples of activities
that should require little energy to perform, but
for which they needed to expend a dispropor-
tionate amount of energy or were unable to
perform due to lack of energy:

Yeah, it means lack of energy to me. Some-
times you just feel exhausted [Phase 1.
Participant 02].

…just the energy, how much energy it takes to
just go, get in the shower, and wash up,
because by the time I’m done showering, that’s
it. That’s all the energy I had. Nothing else is
left. I’m pretty much done for the day [Phase 2.
Participant 626].
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Table 2 Participant statements

Concept Quotation

SLE fatigue vs ordinary

tiredness

You have enough energy to still shower and go to bed [with ordinary tiredness], where this [SLE fatigue], is

you don’t care how filthy you are. You just go to bed. That’s the difference. [Phase 1. Participant 03]

Fatigue is being tired and not knowing the reason for it. Being tired is from overexertion. [Phase 1.

Participant 11]

Normal tired, to me you can push through it… You are tired but you can still get up and do… With lupus

tired, that’s a wrap. [Phase 1. Participant 22]

I would just say it just feels like my whole body is just heavy and I’ve been with no sleep and on the go for

5 days, and I feel like I just could not catch a breath and rest. It’s different than if I was just out at

Disneyland for the day and was tired. It’s just like a whole different feeling. I’m just mentally and

physically, and it’s just like you feel like you just want to sleep for a week or two. [Phase 2. Participant 454]

Yeah, it’s just you are tired. You’re wore out is what it is. I guess that’s a better term. You’re just physically

spent and you have to sit down, and again, that’s more predominant when you’re in flare. [Phase 2.

Participant 404]

Physical fatigue Yeah, it means lack of energy to me. Sometimes you just feel exhausted. [Phase 1. Participant 02]

Because I don’t have a burst of energy to get up and do anything. I feel tired, and my muscles don’t feel like

they have a lot of strength in them. [Phase 1. Participant 20]

Just basically just the energy, how much energy it takes to just go, get in the shower, and wash up, because by

the time I’m done showering, that’s it. That’s all the energy I had. Nothing else is left. I’m pretty much

done for the day. [Phase 2. Participant 626]

Every day I’m very tired. It’s like I barely have energy. I have to push myself to do everything, I have to push

myself to get up and go to work. [Phase 2. Participant 517]

Fatigue is when I just can’t get up and do nothing, like I’ve been—I know I got stuff to do and it’s just my

body would not let me get up. It’s like somebody is literally holding me down, stopping me from getting up

while I’m trying to fight to get up, and that is fatigue. [Phase 1. Participant 01]

You’re really sluggish. It’s hard to get up when your alarm goes off, and then you want to hit the snooze

button as—you know, your body feels really heavy, like you’re dragging it around, you know. You’re

making yourself walk when your body says no. [Phase 2. Participant 589]

Like I said, it’s not good tiredness, like if you’ve ever worked out in the yard or whatever—end of the day, I’ve

accomplished a lot. It’s not like that. It really is like heaviness. It’s kind of like having an anvil on your back

and not being able to get it off. [Phase 1. Participant 25]

For one, and this is when it was at its most severe, is when I was initially diagnosed. I couldn’t sit up. I

couldn’t stand up on my own. I had to literally roll onto the floor and crawl to the bathroom, or slither

using my arms to pull my body. Because I couldn’t stand, I couldn’t pull myself up, and I had to have

assistance just sitting up to sit on the toilet or sitting up to sit on the bed. So I basically had no control over

my body when it comes to my limbs and the movement of my limbs. [Phase 1. Participant 24]

I just don’t feel like, I’m tired. It’s like I cannot lift my arm to grab my cup. [Phase 1. Participant 20]

You know, it’s like the muscles just don’t want to work, you know, the muscles in the brain, the muscles in

my body. If I could find a fix for any of my symptoms, I would say the fatigue thing would be the thing I’d

want. [Phase 2. Participant 485]
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Table 2 continued

Concept Quotation

Mental and cognitive

fatigue

It’s not just physical. To me, it’s also a mental thing, because I think there’s a mental energy that goes into

some things that you do, anyway. There are some things that don’t require that, but most of what I do has

got some kind of mental aspect to it, as well. So, it’s just being able to start and finish things. And I would

like to associate having energy with a positive feeling, as well. [Phase 1. Participant 05]

I just don’t have the energy to deal with that. And it’s not necessarily—it’s—I don’t have the mental energy

to deal with it. Let me put it that way. I just don’t have the motivation, if that’s the right word. [Phase 1.

Participant 21]

It just takes me longer to get motivated and do things because I’m so tired. [Phase 2. Participant 626]

Not only was I exhausted but mentally I was exhausted. And I knew that I wasn’t thinking clearly anymore.

[Phase 2. Participant 585]

That’s just more of a draggy kind of feeling. There’s almost a brain fog, a fogginess that goes with the fatigue.

It makes it hard to put the sentences together, to concentrate, to function. [Phase 1. Participant 05]

And it’s like I can be doing something and when this lupus stuff comes over, it’s like a fog moves in and I

get—I don’t know how to explain that, but it’s just that I can’t cope with what’s going on around me. I

just want to go away, and I have trouble concentrating. Sometimes I don’t even remember very vividly

what I’ve done. [Phase 1. Participant 04]

It’s almost like you’re in a constant foggy daze, and you just can’t focus, you can’t think, you can’t even read

something because you’re looking at the words and you can’t even make sense of the words. [Phase 2,

Participant 626]

Yes, definitely. Sometimes like in the afternoons when I’m more tired, it—start to just sort of lose focus, lose

concentration. They talk about that brain fog feeling, and that definitely also happens, usually in the

morning, though. I don’t know quite how to describe it. [Phase 2. Participant 585]

Typically, like I said, typically it’s when my fatigue is extremely bad. And so, I would say that if it’s one of

those days of, ‘‘I think I’m just going to go ahead and apologize before we even get started today, guys.

Write down your request for me.’’ I don’t really know if that correlates with the fatigue or not or if it’s just

a cloudiness in my head that I just cannot focus. [Phase 2. Participant 437]

Susceptibility to fatigue Yes. Like I said—and it’s not all the time, but there are some days just very minimum activity wipes me out

completely. Just taking my son for a walk, for example, the other day, it put me on my back for the rest of

the night, like I just needed to lay down and relax after that, and then it became to the point that I could

barely keep my eyes open. [Phase 1. Participant 02]

Yeah, the fatigue is really bad because you can be fine in one minute, you can get up. Go to the restroom,

come back. It feels like you ran a mile. There are days where you can do a little more. You shower, you

dress yourself and you’re okay. Within the next half hour, you could be doing nothing and it’s just like

something hits you out of nowhere and you’re so tired. [Phase 2. Participant 596]
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Participants further described physical fati-
gue as a sense of lacking muscle strength,
experiencing weakness in their limbs and a
feeling of heaviness in their body. Some par-
ticipants described how these physical mani-
festations limited movement. In some cases,
patients reported that their bodies were difficult
to move or even unresponsive due to the
severity of their fatigue:

Fatigue is when I just can’t get up and do
nothing, like I’ve been—I know I got stuff to do
and it’s just my body would not let me get up.
It’s like somebody is literally holding me down,
stopping me from getting up while I’m trying to

fight to get up, and that is fatigue [Phase 1.
Participant 01].

You’re really sluggish. It’s hard to get up when
your alarm goes off, and then you want to hit
the snooze button as—you know, your body
feels really heavy, like you’re dragging it
around, you know. You’re making yourself
walk when your body says no [Phase 2.
Participant 589].

Mental and Cognitive Fatigue

Participants made clear distinctions between
the physical manifestations of fatigue and

Table 2 continued

Concept Quotation

… during the day just lack of energy, like doing things around the house. It’s like I can do them at a slower pace and figuring

out how to use my hands and whatnot, but then it’s like I could easily take a nap after. Like if I go grocery shopping, two

hours at the grocery store and coming home and putting it away, I’m exhausted. I’m like super tired and so I just want to go

to sleep. [Phase 2. Participant 454]

You may have gotten up and slept the whole night, had a great night’s sleep and wake up and say OK, I want to go back to bed

now, and I don’t want to do anything all day, and I want to be in my pyjamas and be lazy and not cook dinner and play with

toys. So yeah, it has a lot of meanings depending on the day. [Phase 1. Participant 02]

It’s being tired and not having a reason to be tired. You can’t rest enough to feel better, and you’re too tired to sleep, if that

makes sense … It’s not so much you tire easily. You wake up tired [Phase 1. Participant 11]

I mean, you still feel exhausted all the time. Even if you sleep, you still wake up and feel like you needed more hours. [Phase 2.

Participant 619]

Because if you’re tired, you go to bed and you sleep, and you wake up and you feel refreshed. There’s no sleeping and feeling

refreshed when you’re fatigued. [Phase 1. Participant 23]

Well, the only thing I can think of is I have what I call four levels of lupus issue. Number one issue is I’m tired every day,

period. I don’t care if I slept 8 h or 10 h, I’m tired. So then if I decide, okay, well I don’t feel too bad so I’m going to go

accomplish a bunch of stuff for life today, then if I do too much, which is about three or four hours, then I go into what I

call exhaustion which is just like okay, I need to stop and I need to not do anything else today. [Phase 2. Participant 695]

When I feel like really tired and I have to lay down during the day. Usually I have a lot of things going on in life. I have two

kids, I have work, and if it turns to be that, I can’t really do anything. I have to lay down on the couch all day, and I feel like

my life is not as productive. [Phase 2. Participant 665]

Lupus fatigue is when you’re tired, you don’t want to do anything. When I wake up in the morning and sit up on my bed, I

can’t get up and just go. I have to wake—it’s like waking your body up. You have to wake your body up. And so I sit there

for a while, try to get my energy going to get out of bed, but then as soon as I get that moving around—say I want to go

wash the dishes or straighten up a little bit, I have to do that about every two or three minutes. I just can’t go fully and just

go clean and then sit down. I have to take breaks maybe like every two or three minutes. [Phase 1. Participant 15]
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manifestations related to mental and cognitive
fatigue. Specifically, participants described a
sense of ‘mental energy’ (as opposed to general
energy categorised in physical fatigue), which is
often reduced when living with SLE. Partici-
pants often associated mental fatigue, mental
exhaustion and lack of mental energy with a
lack of or reduced motivation.

It’s not just physical. To me, it’s also a mental
thing, because I think there’s a mental energy
that goes into some things that you do, any-
way. There are some things that don’t require
that, but most of what I do has got some kind
of mental aspect to it, as well. So, it’s just being
able to start and finish things. And I would like
to associate having energy with a positive
feeling, as well [Phase 1. Participant 05].

Participants depicted manifestations of
mental and cognitive fatigue related to a state of
‘brain fog’ or fogginess where cognitive func-
tioning is affected. Specifically, they described
situations where fatigue manifests as difficulties
in concentrating and focusing, thinking,
remembering, and speaking, that they explicitly
attribute to and link with fatigue.

That’s just more of a draggy kind of feeling.
There’s almost a brain fog, a fogginess that
goes with the fatigue. It makes it hard to put
the sentences together, to concentrate, to
function [Phase 1. Participant 05].

It’s almost like you’re in a constant foggy daze,
and you just can’t focus, you can’t think, you
can’t even read something because you’re

looking at the words and you can’t even make
sense of the words [Phase 2. Participant 626].

Participants described the presence of both
mental and cognitive fatigue, as well as physical
fatigue, and some participants further indicated
a different timeline of mental and cognitive
fatigue both within and between days. For
example, some participants indicated examples
of mental and cognitive fatigue manifesting
later in the day, or at times when they are
generally more tired, in other words, linking
mental and cognitive fatigue with a period of
heightened overall fatigue.

…Sometimes like in the afternoons when I’m
more tired, it—start to just sort of lose focus,
lose concentration. They talk about that brain
fog feeling, and that definitely also happens,
usually in the morning, though. I don’t know
quite how to describe it [Phase 2.
Participant 585].

Susceptibility to Fatigue

Whilst describing both physical and mental and
cognitive symptoms of fatigue in SLE, partici-
pants described a further concept which related
to both of these manifestations: susceptibility to
fatigue. Susceptibility to fatigue refers to how
‘fatigable’ patients are, in relation to physical as
well as mental and cognitive fatigue. First,
patients described a lack of stamina, wherein
they experience fatigue that is disproportionate
to the degree of activity or effort expended. For
example, patients described being exhausted by
activities such as using the bathroom, shower-
ing, or taking a short walk. Such fatigue or lack
of stamina can manifest suddenly, and is often
unpredictable in its onset and across days:

Yes. Like I said—and it’s not all the time, but
there are some days just very minimum activity
wipes me out completely. Just taking my son
for a walk, for example, the other day, it put
me on my back for the rest of the night, like I
just needed to lay down and relax after that,
and then it became to the point that I could
barely keep my eyes open [Phase 1.
Participant 02].

Fig. 1 Conceptual model of fatigue in SLE. Three
overarching domains of the patient experience of fatigue
were identified by the conceptual model: physical fatigue,
mental and cognitive fatigue and susceptibility to fatigue.
Susceptibility to fatigue related to how physically or
mentally and cognitively ‘fatigable’ patients were
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Yeah, the fatigue is really bad because you can
be fine in one minute, you can get up. Go to the
restroom, come back. It feels like you ran a
mile [Phase 2. Participant 596].

Second, susceptibility to fatigue manifests in
terms of non-restorative sleep and rest, where
patients experience both physical as well as
mental and cognitive fatigue even after having
what objectively appears to be ‘enough’ sleep or
rest. Many participants described situations that
can be summarised as ‘waking up feeling tired
even after a full night’s sleep’, noting that
achieving a long night’s sleep does not neces-
sarily translate into mental and physical energy
with which to tackle the next day’s tasks. In
addition, participants described difficulty with
waking up in the morning and mustering
motivation to get out of bed, which is often a
long process due to their fatigue:

It’s being tired and not having a reason to be
tired. You can’t rest enough to feel better, and
you’re too tired to sleep, if that makes sense…
It’s not so much you tire easily. You wake up
tired [Phase 1. Participant 11].

Many participants reported that it is issues
related to fatigue susceptibility, including lack
of stamina or energy reserves, the inability to
replenish those reserves through sleep and rest,
and the extent to which this fatigue suscepti-
bility impacts their ability to accomplish daily
tasks, that distinguish fatigue in SLE from ‘ev-
eryday tiredness’ as discussed above and further
illustrated below:

When I feel like really tired and I have to lay
down during the day. Usually I have a lot of
things going on in life. I have two kids, I have
work, and if it turns to be that, I can’t really do
anything. I have to lay down on the couch all
day, and I feel like my life is not as productive
[Phase 2. Participant 665].

DISCUSSION

Industry guidance from the FDA acknowledges
that ‘‘improvements in clinical outcome mea-
sures (e.g. laboratory tests, clinical evaluation)
in patients with SLE may not always translate to

improvements in how patients feel or function’’
[14]. As such, the FDA states that any measure-
ment of fatigue should rely on both a clear
definition of fatigue, as it relates to patients
with SLE, and a clear conceptual model
describing the components of fatigue in SLE.
Here, we propose such a framework.

We have conducted an extensive qualitative
exploration of the experience of fatigue in
patients with SLE. This work supports a new
conceptual model of the fatigue phenomenon
in SLE. Among participants from both the gen-
eral SLE population and a clinical trial popula-
tion, fatigue appeared as a key symptom of the
SLE experience. Participants provided wide-
ranging descriptions of fatigue, showcasing its
complex and multi-dimensional nature. Partic-
ipants characterised SLE fatigue as different
from ‘everyday tiredness’ with distinctions
drawn in terms of the severity levels of both
physical fatigue and mental and cognitive fati-
gue, as well as other characteristics such as
tiredness disproportionate to activity, sudden
onset and unpredictability of fatigue, and non-
restorative rest and sleep.

The conceptual model derived from this
research describes two manifestations of fatigue
in SLE (i.e. physical fatigue, as well as mental
and cognitive fatigue), as well as a general sus-
ceptibility to fatigue or how ‘fatigable’ patients
are, in relation to both of these manifestations.
Physical fatigue symptoms range from general
lack of energy, to bodily signs including lack of
strength, difficulty moving limbs and body, a
sense of weakness, and heaviness. Mental and
cognitive fatigue symptoms include a lack of
mental energy and motivation, as well as a state
of brain fog extending to difficulties with cog-
nitive functioning. Whilst other studies have
also suggested physical and mental/cognitive
manifestations [1, 34, 35], this is the first study
to report the concept of susceptibility to fatigue.
According to patients, this susceptibility to
fatigue is a key factor that differentiates SLE
fatigue or ‘lupus tired’ from ‘everyday tiredness’
with distinctions drawn in terms of the severity
levels of both physical fatigue and mental and
cognitive fatigue. Susceptibility to fatigue, in
other words how easily ‘fatigable’ patients feel
in relation to both physical and mental/

104 Rheumatol Ther (2022) 9:95–108



cognitive manifestations, encompasses the ease
with which patients get tired (more easily or
earlier in the day), together with sudden or
unpredictable onset of fatigue and the non-
restorative nature of sleep and rest, regardless of
the amount of sleep or rest obtained. This
echoes the patient testimonials presented dur-
ing the externally led Lupus Patient-Focused
Drug Development meeting—a parallel effort to
the FDA’s PFDD initiative, in which patients
described SLE fatigue as not being able to ever
‘fully recharge’ [2]. One patient described the
unpredictability and intensity of the fatigue
experienced by many of the patients using the
analogy of an old cell phone which no longer
charges completely or reliably and can com-
pletely run down at any point in the day.

The conceptual model put forward by this
study offers a detailed description of the phe-
nomenon itself as opposed to its pattern, dura-
tion or frequency, impact, management, or
triggers, which have often been the focus of
previous work [1, 36]. Additionally, participants
provided insights regarding the relationship of
the physical, and mental and cognitive mani-
festations. To our knowledge, this is the first
study reporting how the two manifestations are
related on the continuum of fatigue; this find-
ing is in line with documented evidence of
higher levels of fatigue being associated with
depression and anxiety [37]. This finding pro-
vides new insights into the concept of fatigue
and can support new hypotheses regarding the
measurement of the concept in different con-
texts and populations. Most importantly, this
study offers an in-depth conceptualisation of
the fatigue experience in SLE that can offer the
basis for fit-for-purpose measurement of fatigue,
specific in the context of SLE. This disease-
specific conceptualisation addresses the unmet
need in SLE fatigue measurement indicated by
regulators [14] and could help to improve the
measurement of this complex but important
construct in SLE.

A strength of this study was the patient-
centric methodology employed. Interviews
included questions that focused on eliciting
detailed descriptions of the experience of fati-
gue itself, as opposed to its impact, triggers, or
other relevant aspects. Coding followed a

detailed line-by-line approach, organically
focused on the patients’ own words and
description of the fatigue experience, rather
than pre-determined concepts or categories.
Subsequently, codes were categorised induc-
tively into higher-order domains, thus building
a truly patient-focused conceptual model of
fatigue [30, 31, 33].

The study did have some limitations. Firstly,
the recruitment for phase 1 was based on self-
reporting and was not clinically defined. To
mitigate this, self-reported treatment regimen
information was collected as a proxy for disease
severity. Secondly, all interviews were con-
ducted in English. Therefore, further research is
required to establish generalisability in other
languages and cultures. Of note, parallel inter-
views with 52 additional Spanish-speaking par-
ticipants were conducted within the SL0023
study in the USA and Latin America and these
interviews were coded in Spanish. Results of
these interviews were not reported here to avoid
any potential inconsistencies and methodolog-
ical challenges. However, results from these
interviews were supportive of the model and
fatigue hypothesis presented in this paper (fur-
ther information is available upon request).

CONCLUSIONS

This study presents a conceptual model that
describes the phenomenon of SLE fatigue and
gathers patient data to illustrate how SLE fati-
gue differs from ‘everyday tiredness’, thus
addressing gaps in previous research [16, 17].
These findings also indicate that comprehensive
measurement of the symptom of fatigue in SLE
will require consideration and quantification of
dimensions described in our conceptual model.
These include the physical manifestations of
fatigue, mental and cognitive manifestations of
fatigue and susceptibility to fatigue that
encompasses rapid, disproportionate and/or
unpredictable onset of fatigue, non-restorative
sleep, and the need for more sleep or rest breaks.
This research offers the first step towards the
conceptualisation of this complex concept of
interest. Future research will explore whether
this conceptual model can form the basis of a
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valid and reliable measurement of fatigue in
SLE.
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