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Abstract
Background Fatigue is a distressing symptom in patients with COPD. Little is known about the factors
that contribute to fatigue in COPD. This review summarises existing knowledge on the prevalence of
fatigue, factors related to fatigue and the instruments most commonly used to assess fatigue in COPD.
Methods Pubmed, PsycINFO, EMBASE, Cochrane and CINAHL databases were searched for studies
from inception up to 7 January 2020 using the medical subject headings “COPD” and “Fatigue”. Studies
were reviewed in accordance with PRISMA guidelines.
Results 196 studies were evaluated. The prevalence of fatigue ranged from 17–95%. Age (r=−0.23 to
r=0.27), sex (r=0.11), marital status (r=−0.096), dyspnoea (r=0.13 to r=0.78), forced expiatory volume in
1 s % predicted (r=−0.55 to r=−0.076), number of exacerbations (r=0.27 to r=0.38), number of
comorbidities (r=0.10), number of medications (r=0.35), anxiety (r=0.36 to r=0.61), depression (r=0.41 to
r=0.66), muscle strength (r=−0.78 to r=−0.45), functional capacity (r=−0.77 to r=−0.14) and quality of
life (r=0.48 to r=0.77) showed significant associations with fatigue.
Conclusions Fatigue is a prevalent symptom in patients with COPD. Multiple physical and psychological
factors seem to be associated with fatigue. Future studies are needed to evaluate these underlying factors in
integral analyses in samples of patients with COPD.

Introduction
COPD is characterised by persistent airflow limitation [1]. After dyspnoea, the feeling of fatigue is the
second most important complaint in patients with COPD [2]. Patients with COPD describe their fatigue as
a feeling of “general tiredness” [3] or as a feeling of being “drained of energy” [4]. Fatigue can have major
consequences on health status, as it may restrict patients’ daily activities, lead to a worsened prognosis and
is a predictor of mortality [5].

Despite its high prevalence and negative impact on daily life, fatigue often remains unrecognised and
untreated. If fatigue is not treated, it can worsen over time, even though the degree of airflow limitation

©The authors 2021.

This version is distributed under
the terms of the Creative
Commons Attribution
Non-Commercial Licence 4.0. For
commercial reproduction rights
and permissions contact
permissions@ersnet.org

This article has supplementary
material available from
err.ersjournals.com

Received: 15 Sept 2020
Accepted: 4 Jan 2021

https://doi.org/10.1183/16000617.0298-2020 Eur Respir Rev 2021; 30: 200298

EUROPEAN RESPIRATORY REVIEW
REVIEW ARTICLE
Z. EBADI ET AL.

https://orcid.org/0000-0002-8194-3945
https://orcid.org/0000-0002-3333-6964
https://orcid.org/0000-0002-1827-9869
https://orcid.org/0000-0003-3822-7430
mailto:Zjala.Ebadi@radboudumc.nl
https://crossmark.crossref.org/dialog/?doi=10.1183/16000617.0298-2020&domain=pdf&date_stamp=
https://bit.ly/3q2BRcE
https://bit.ly/3q2BRcE
https://doi.org/10.1183/16000617.0298-2020
https://doi.org/10.1183/16000617.0298-2020
err.ersjournals.com


remains stable [6]. In order to develop effective interventions aimed at stabilising or reducing fatigue, it is
important to know which factors precipitate and perpetuate fatigue in COPD. Fatigue is thought to be the
result of complex interactions between various physiological and psychological processes [5, 7]. To date,
several studies have investigated factors associated with fatigue [6, 8–16]. However, these studies differ
greatly in their definitions and assessment methods of fatigue and in sample selection. In addition, many of
these studies did not assess fatigue as their primary outcome, complicating the comparison of results.
LEWKO et al. [17] reported in 2012 that a combination of exercise capacity, muscle strength, airflow
limitation, depression, dyspnoea and sleep quality is associated with fatigue in patients with COPD. In
recent years, the number of studies on fatigue has increased drastically, providing evidence for the need of
an updated review on the prevalence and predictors of fatigue. Therefore, the aim of this literature review
is to summarise the existing knowledge about fatigue in patients with COPD by examining the prevalence
of fatigue and its association with physical, psychological, social and behavioural factors. Additionally, this
review summarises the instruments that were most commonly used to assess fatigue.

Methods
Protocol and registration
This systematic review was conducted in accordance with the PRISMA statement for systematic reviews
and meta-analyses [18]. A detailed protocol is published in the International Prospective Register of
Systematic Reviews (PROSPERO: 42017068136).

Search strategy
Pubmed, PsycINFO, EMBASE, Cochrane and CINAHL literature databases were searched using the
following medical subject headings (MeSH) and free text search terms: 1) COPD; and 2) fatigue
(exhaustion, tiredness, energy loss, mental fatigue). The search was conducted in December 2018 and was
updated in January 2020. There were no restrictions on publication period.

Study selection
Two reviewers (Z. Ebadi and Y.M.J. Goërtz) independently assessed the eligibility of articles based on title
and abstract. In cases of disagreement, a third reviewer ( J.H. Vercoulen) was consulted. The eligibility
criteria for inclusion were: 1) all study types with quantitative data examining fatigue in COPD at baseline;
2) studies that used fatigue as either a primary or secondary outcome; 3) a full-report in English, Dutch or
German.

Studies focusing on muscle fatigue were excluded from this review. Intervention studies that met eligibility
criteria were included and only the baseline data were used.

Data extraction
The baseline data on the prevalence of fatigue and demographic, physical, psychological, and behavioural
factors related to subjective fatigue were independently extracted by two researchers (Z. Ebadi and Y.M.J.
Goërtz) using a predefined extraction form in MS Excel (Microsoft, Redmond, WA, USA). The magnitude
of the relationships was interpreted using the effect size provided by COHEN [19]. Correlation coefficients
(r) in the order of ⩽0.10 represent a small association, coefficients of 0.10–0.30 are a medium association,
and coefficients of ⩾0.50 represent a large correlation. Furthermore, where necessary, the authors of papers
were contacted for additional information on prevalence of fatigue in COPD.

Results
The search identified 5637 potentially relevant papers; 3610 after removing duplicates. Of these, 3095
papers were excluded after screening the titles and abstracts. In the end, 196 of the 516 papers met the
inclusion criteria and were included in the current systematic review (figure 1). Of these 196 studies, 18
papers referred to the same data collection. Nevertheless, these are included since the research question and
parameters that were studied differed per study.

Study characteristics
The study characteristics of the included studies are summarised in online supplementary table 1. The
sample size of the studies varied between 10 and 2118 patients with COPD. Of the 196 included studies,
145 were cross-sectional, 46 randomised controlled trials and 5 retrospective. In 90 (45%) of 196 studies,
fatigue was examined as a primary outcome.

Prevalence of fatigue in patients with COPD
Of the 196 reviewed studies, only 23 studies reported a prevalence rate of fatigue in COPD; prevalence
ranged from 17% to 95% [6, 16, 20–40] (table 1 and online supplementary table 2). Of these studies, one
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study was carried out in primary care settings [20], sixteen studies in secondary care settings [6, 16, 21–34],
three studies were in pulmonary rehabilitation settings [35–37], two studies in tertiary care settings [38, 39],
and one study had a mixed population from secondary and tertiary care settings [40]. Only two studies
used validated cut-offs to determine prevalence referring to normal, mild and severe fatigue [6, 27].
Seventeen studies described cut-offs used to determine prevalence rates, but validity information was
lacking [16, 20, 21, 23, 24, 26, 28–35, 37, 38, 40]. Three studies reported prevalence rates, but any
information on how these prevalence rates were obtained or validated were lacking [20, 36, 37]. Eight
papers described and compared the prevalence rate of fatigue in non-COPD patients as well as in patients
with COPD [9, 11, 16, 20, 27–32]. Most studies indicated that prevalence of fatigue is significantly higher
in patients with COPD compared with controls without COPD [9, 11, 16, 20, 27, 28]. One
population-based study did not find a significant difference in fatigue scores between subjects with
COPD and controls without COPD [29]. Furthermore, one study reported that the proportion of clinically
relevant fatigue was higher in participants with COPD than participants without COPD only in male
participants [32].

Sociodemographic factors
Age
In total, 19 out of 196 studies assessed the link between age and fatigue in COPD [12, 16, 27, 31, 35–38,
41–51], of which 10 studies a significant associations [12, 16, 27, 31, 35, 36, 41, 42, 45, 47] (online
supplementary table 3 and figure 2). Nevertheless, all associations were small (r<0.30) and were often
contradictory; some studies reported that older patients with COPD experienced more fatigue compared
with younger patients [12, 31, 41], whereas other studies observed the opposite [16, 27, 35, 36, 42, 47].
Several studies controlled the association between fatigue and the factor “age” for confounders [31, 38, 46].
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FIGURE 1 PRISMA flow chart.
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TABLE 1 Prevalence of fatigue in patients with COPD

First author
[ref.]

Fatigue
assessment tool

Sample
size n

Responder Responders
with fatigue

Normal Mild Severe Comments

PETERS
#,¶

[14]
CIS – subscale

fatigue
168 Patients with COPD 54 25 21

BALTZAN
+ [30] SF-36 – vitality

domain
251 Patients with COPD 61 39 Patients were divided into 2 groups

based on scores <2 SD from
published mean age-adjusted

normal vitality scores for general
Canadian population

WALKE
#,§ [23] ESAS –tiredness/

fatigue symptom
74 Patients with COPD 31 19 50 Normal fatigue is not reported in

study; it is calculated for this
table by subtracting % of “mild”
and “severe” fatigue from possible

total of 100%
Original VAS score modified so

symptoms rated on 4-point scale
(not present, mild,
moderate, severe)

Only “moderate” and “severe”
symptoms examined here

YANG# [24] FACIT – fatigue
scale

210 Patients with COPD 51 31 17

GOËRTZ
#,¶

[27]
CIS – subscale

fatigue
1290
199

Patients with COPD
Non-COPD subjects

25
75

26
17

49
10

ANDERSSON#

[29]
FACIT – fatigue

scale
470
659

Patients with COPD
Non-COPD subjects

43
39

KENTSON
#

[16]
3 structured
questions on

fatigue

73
19

Patients with COPD
Non-COPD subjects

72
56

Subjects reporting fatigue scores
⩾1 were classified as “fatigue”;
scores of 0 as “no fatigue”

THEANDER#

[28]
FIS – all

dimensions
44
37

Patients with COPD
Non-COPD subjects

47
13

Information on cut-off scores not
reported. COPD patients report ↑

impact of fatigue on
cognitive, physical and psychosocial

functioning in comparison to
controls

VANDEVOORDEƒ

[20]
One item on

fatigue
68

78

All COPD
Patients with
known COPD

Patients with newly
detected COPD

Non-COPD subjects

47

35

47
STRANDKVIST#

[33]
FACIT – fatigue

scale
304

362

Patients with COPD:
women

Patients with COPD:
men

Non-COPD subjects:
women

Non-COPD subjects:
men

36

38

28

28

Prevalence of clinically relevant
fatigue only significant between
male subjects with and without

COPD (p=0.016)
Clinically relevant fatigue defined as

FACIT-Fatigue score of ⩽43

STRIDSMAN#

[32]
FACIT – fatigue

scale
367
418

Patients with COPD
Non-COPD subjects

37
28

Clinically relevant fatigue was
defined as FACIT-Fatigue score of

⩽43
STRIDSMAN#

[31]
FACIT – fatigue

scale
261
307

Patients with COPD
Non-COPD subjects

46
39

Clinically significant difference
was identified by 3–4 unit change in

score
ANTONIU# [35] SF-36 – vitality

domain
12 Patients with COPD 60 Clinically significant fatigue

was defined as score ⩽50
GIFT

# [21] SF-36 – vitality
domain

104 Patients with COPD 58 Number calculated by % responders
who gave a positive answer to
question about feeling a lack of
energy during the past week

Continued
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Of the studies that reported significant associations, STRIDSMAN et al. [31] adjusted for sex, smoking
habits, any respiratory symptom, anxiety/depression, heart disease and health care contacts (unadjusted OR
1.04, 95% CI 1.02–1.07, p<0.05; adjusted OR 0.02, 95% CI 0.98–1.05, p>0.05) (online supplementary
table 3).

Sex
Ten papers explored the association or group difference between sex and fatigue [12, 27, 31, 44–46, 48,
51–53] (online supplementary table 3 and figure 2). Results regarding differences in fatigue levels between
men and women are conflicting. Six of the 10 studies described a nonsignificant association or
between-group difference [31, 44, 46, 48, 51, 52], whereas the other four reported a poor but significant
correlation (r=0.11, p<0.05) [27] or a group difference (p<0.05) [12, 45, 53]. The studies that reported a
difference observed that women with COPD experience more severe fatigue compared with male subjects
with COPD [12, 27, 45, 53]. One study controlled the association between fatigue and the factor “sex” for
confounders [38], and reported a nonsignificant association (online supplementary table 3).

Socioeconomic status
No associations were found between work status, economic status and fatigue [27, 44, 52]. Of the five
studies assessing the association between the level of education and fatigue [27, 44, 45, 51, 52], two
studies indicated that lower educated patients with COPD experience significantly more fatigue than higher
educated patients [45, 52] (online supplementary table 3 and figure 2).

TABLE 1 Continued

First author
[ref.]

Fatigue
assessment tool

Sample
size n

Responder Responders
with fatigue

Normal Mild Severe Comments

ELBEHAIRY##

[39]
ESAS-r –

tiredness/fatigue
symptom

45 Patients with COPD 49 Number reflects patients with COPD
reporting a score of ⩾5 on

“Tiredness” symptom
ANTONIU# [34] ESAS-r –

tiredness/fatigue
symptom

47 Patients with COPD 95 Fatigue considered as clinically
significant, bothersome for patient

if scored ⩾4
WALKE

#,§ [22] ESAS-r –
tiredness/fatigue

symptom

81 Patients with COPD 49 Original VAS score modified so
that symptoms rated on 4-point

scale (not present, mild,
moderate, severe)

Only “moderate” and “severe”
symptoms were examined

CHEN
+ [39] BFI 91 Patients with COPD 77 Information on cut-off scores not

reported
BENTSEN

##

[33]
BPQ – fatigue

item
100 Patients with COPD 72

VALDERRAMAS#

[25]
FSS 30 60

WONG
+ [32] MFI – all

dimensions
42 Mental fatigue

General fatigue
Physical fatigue
Reduced activity

Reduced motivation

69
54
95
88
83

Information on cut-off scores not
reported

BLINDERMAN
#

[26]
MSAS – lack of
energy symptom

100 Patients with COPD 71 Number calculated by taking % of
patients reporting scores of 3 or 4

on a scale of 0–4
KINSMAN

#,##

[34]
BESC – fatigue

scale
146 Patients with COPD 95

Data are presented as %, unless otherwise stated. CIS: Checklist Individual Strength; SF-36: 36-item Short-Form Health Survey; ESAS: Edmonton
Symptom Assessment Scale; VAS: visual analogue score; FACIT: Functional Assessment of Chronic Illness Therapy – Fatigue Scale; FIS: Fatigue
Impact Scale; BFI: Brief Fatigue Inventory; BPQ: Breathing Problem Questionnaire; FSS: Fatigue Severity Scale; MFI: Multidimensional Fatigue
Inventory; MSAS: Memorial Symptom Assessment Scale; BESC: Bronchitis–Emphysema Symptom Checklist. #: secondary care population; ¶: data
partially obtained from the same set of data; +: pulmonary rehabilitation population; §: data obtained from the same set of data; ƒ: primary care
population; ##: tertiary care population.
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Marital status
Three papers examined fatigue in association with marital status [27, 44, 52] (online supplementary table 3
and figure 2). One paper reported a poor, but significant relationship between fatigue and marital status
(r=−0.096), indicating that patients with a partner were less fatigued than patients without a partner [27].
KARAKURT et al. [52] found that widowed individuals experienced more severe fatigue, compared with
married and unmarried individuals. In the study by MOLLAOGLU et al. [44], a statistically significant
difference was found between married and single individuals on fatigue scores (p<0.05), indicating that
married patients experienced more fatigue than single patients. Whether widowed individuals were
included in the group of single individuals was not described in that paper.

Disease-severity factors associated with fatigue
Degree of airflow limitation
In total, 20 studies investigated the association between fatigue and the degree of airflow limitation (FEV1

% predicted) [6, 8, 11, 12, 14–16, 25, 27, 36, 41–43, 49, 51, 54–58] (online supplementary table 4 and
figure 2). The majority of the studies (n=17) reported a poor or nonexisting association (r<0.30) [6, 11, 12,

Peripheral

muscle

strength

Exercise

capacity
Depression

Anxiety

HRQoL

MS

Age

Sex

SES
MED

AECOPD

Dyspnoea

Comorbidities

BMI

FEV1

% pred

r=–0.77 to r=–14 r=0.41 to 0.66

r=0.36 to 0.61

r=0.48 to 0.77

r=–0.096

r=–0.23 to 0.27

r=0.11r=0.35

r=0.10 to 0.11

r=–0.55 to –0.076

Physical factors Psychological factors

Disease-severity factors Sociodemographic factors

r=0.27 to 0.38

r=0.13 to 0.78

r=0.10

r=0.02 to 0.23

r=0.02 to 0.23

Fatigue in 

COPD

FIGURE 2 Factors associated with fatigue in COPD. Balloon sizes reflect numbers of studies reported. Increased
line width indicates higher mean scores of correlation coefficients (r) found. For each factor, correlation
coefficient ranges from different studies are shown. For the categorical variable “sex”: male=0, female=1. Other
categorical variables (e.g. SES, marital status) not specified. AECOPD: acute exacerbations of COPD; BMI: body
mass index; FEV1: forced expiratory volume in 1 s; HRQoL: health-related quality of life; MED: number of
medications; MS: marital status; SES: socioeconomic status.
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14, 16, 27, 36, 41–43, 49, 51, 54–58], two reported a moderate correlation (r=−0.50 and r=−0.30) [15, 25],
and only one study found a strong association with the degree of airflow limitation (r=−0.55) [8]. Of those
describing a moderate-to-strong association, all reported a significant, negative relationship between fatigue
and the FEV1 % pred. Additionally, several studies controlled the association between fatigue and the
factor “FEV1 % predicted” for confounders [13, 31, 38, 55]. Of the studies that reported a significant
association, STRIDSMAN et al. [31] adjusted for age, sex, smoking habits, any respiratory symptoms, anxiety/
depression, heart disease, and health care contacts (unadjusted OR 0.97, 95% CI 0.96–0.98, p<0.05;
adjusted OR 0.98, 95% CI 0.96–1.00, p<0.05) (online supplementary table 4).

Dyspnoea
The link between dyspnoea and fatigue has been studied extensively (n=25) [6, 11, 12, 16, 21, 25, 27, 35,
36, 41, 44, 45, 47–51, 54, 59–64] (online supplementary table 4 and figure 2). Two studies reported
significant but poor relationships between dyspnoea and fatigue (r=0.13 and r=0.26) [41, 63], nine studies
reported moderate significant associations (r=0.31 to 0.48) [6, 11, 27, 48, 49, 59, 61, 62, 64], and nine
studies strong significant associations (r=0.51 to 0.78) [12, 21, 25, 36, 47, 50, 51, 54, 60]. Four studies
explored the differences between fatigue severity groups and dyspnoea [16, 35, 44, 45] or between levels
of dyspnoea severity and fatigue [45]; these studies all illustrated that more severe dyspnoea is statistically
significant related to higher fatigue levels (p<0.05). Furthermore, the study by WOO et al. [50] adjusted the
association between dyspnoea and fatigue for FEV1, and reported a significant association (p<0.001).

Number of exacerbations
Eight papers examined the association between the number of exacerbations and fatigue [11, 12, 27, 38,
43, 45, 65, 66] (online supplementary table 4 and figure 2). In some studies exacerbations were commonly
quantified as rate per year, whereas other studies reported exacerbation rates prior to 6 months, prior to
4 weeks, or at the beginning of the study. Among these studies, two studies reported nonsignificant
relationships (p>0.05) [38, 43]. From the studies that reported significant relationships, six studies
presented significant, but poor correlations (r<0.30) [11, 12, 27, 65, 66] and one a moderate correlation
(r=0.38) [45]. All studies found that patients who had more exacerbations were significantly more fatigued
than patients with no or less exacerbations. Moreover, one study controlled the correlation between fatigue
and “number of exacerbations” for confounders [38], and reported a nonsignificant association (online
supplementary table 4).

Number of comorbidities
Six studies provided information on the presence or number of comorbidities in association with fatigue
[11, 27, 35, 37, 38, 66] (online supplementary table 4 and figure 2). One study described a nonsignificant
association [37], while another study reported a poor but significant correlation between presence of
comorbidities and fatigue (r=0.10) [27]. JONES et al. [66] reported a significant difference between fatigue
scores of patients with no comorbidities and patients with more than three comorbidities, but also
between the patients with one to two comorbidities and patients with more than three comorbidities.
BALTZAN et al. [35] compared patients with low and high fatigue levels, and found that comorbid diseases
(coronary artery disease, arrhythmia, current heart failure, hypertension, peripheral vascular, depression,
insomnia, obstructive sleep apnoea, history of cancer, musculoskeletal disease) associated with fatigue
were equally distributed between the high and low fatigue groups (p>0.05). BAGHAI-RAVARY et al. [11]
observed that patients with a history of ischemic heart disease had higher fatigue scores compared with
other patients (p<0.05), although this association was no longer significant in following adjustment for
other related factors (p>0.05). Furthermore, one study controlled the correlation between fatigue and the
“number of comorbidities” for confounders, and reported a non-significant association [38] (online
supplementary table 4).

Medication
Three papers reported information on medication use in relation to fatigue in patients with COPD [27, 48, 67]
(online supplementary table 4 and figure 2). Each of these three studies used a different approach to report
medication use in association to fatigue. GOËRTZ et al. [27] reported a statistically significant association
between the number of medications and fatigue. Patients with a higher degree of fatigue used more
medications than patients with mild or normal fatigue (r=0.35, p<0.05). REISHTEIN et al. [48] reported no
association between fatigue and different medications used.

Physical factors associated with fatigue
Exercise capacity and peripheral muscle strength
To date, the relationship between exercise capacity and fatigue has been studied more extensively (n=15)
compared with the association between peripheral muscle strength and fatigue (n=3) (online supplementary
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table 5 and figure 2). Of the 15 studies investigating the association of fatigue with exercise capacity, five
did not find significant associations [14, 37, 43, 56, 57], four found significant but weak associations
(r=−0.29 to r=−0.14) [16, 41, 54, 59], three observed significant moderate associations (r=−0.35 to
r=−0.30) [49, 55, 62], and three studies found significant strong relationships (r=−0.77 to r=−0.55)
[13, 15, 25]. Exercise capacity was mostly studied with the 6-min walk test (6 MWT; n=12), followed by
the symptom-limited cycle exercise test (n=2), and the incremental shuttle walk test (ISWT; n=1). The
majority of the papers indicated that a lower exercise capacity was related to more fatigue. CALIK-KUTUKCU

et al. [60] found a strong and negative correlation between fatigue (total Fatigue Severity Scale (FSS)
score) and upper extremity muscle force (shoulder abductor r=−0.72, shoulder flexor r=−0.78; p=0.001,
respectively), whereas BREUKINK et al. [14] observed moderate-to-strong relations between the physical
dimension of the MFI-20 and the muscle torque of the biceps and triceps (r=−0.61 to r=−0.45, p⩽0.05,
respectively). In addition to the upper extremity muscles, BREUKINK et al. [14] also found significant,
moderate-to-strong correlations between fatigue, the muscle torque of the left hamstrings (r=−0.49) and the
muscle torque of the left and right quadriceps (r=−0.49 and r=−0.54). STRANDKVIST et al. [32] found that
among men with COPD, but not women, hand grip strength was negatively associated with fatigue
(B 0.249, 95% CI 0.131–0.367), and this association was independent of physical activity (B 0.190,
95% CI 0.061–0.319). Two studies reported on the use of confounders in the reported association between
“exercise capacity” and fatigue [32, 55]. STRANDKVIST et al. [32] adjusted for smoking habits, age and
height (p<0.05), whereas TODT et al. [55] corrected for sex (p<0.05) (online supplementary table 5).

Body composition
Three studies reported a relationship between body mass index (BMI) and fatigue [27, 43, 53] (online
supplementary table 5 and figure 2). No studies investigated the association of fatigue with waist
circumference, nor with body composition. Of the studies examining the relationship between BMI and
fatigue, two out of three studies did not find a significant association between fatigue and BMI (p>0.05)
[27, 43]. Only CROCKETT et al. [53] reported significant but poor associations, for both male and female
patients with COPD (male: r=0.23, female: r=−0.02). Furthermore, BALTZAN et al [35]. reported a
nonsignificant difference in BMI between patients with high or low fatigue scores.

Psychological factors associated with fatigue
Depression
Depression in association with fatigue was investigated in 18 out of 196 papers [11, 12, 15, 16, 31, 35, 37,
38, 45, 49, 51, 52, 54, 62, 68–71] (online supplementary table 6 and figure 2). From these 18 studies, only
one presented a nonsignificant relationship between fatigue and depression [37], six studies described
significant moderate correlations (r=0.30 to r=0.50, p<0.05) [12, 15, 49, 52, 62, 68], and eight studies
significant strong correlations (r=0.53 to r=0.66, p<0.05) [11, 12, 16, 49, 51, 54, 69–71]. One study [68]
described a moderate significant correlation (r=0.382) between depressive mood and fatigue, but the results
of a multiple regression analysis showed no significant relationship. BALTZAN et al. [35] divided COPD
patients into high and low fatigue groups. They reported that patients in the high fatigue group showed
significantly higher depression scores than those in the low fatigue group. Furthermore, this study showed
that a diagnosis of depression in patients in the high fatigue group was more common than in patients in
the low fatigue group [35]. Additionally, two studies controlled the association between fatigue and the
factor “depressive moods” for confounders. Only BENTSEN et al. [38] found a significant association after
adjusting for age, gender, lung function, comorbidity and exacerbations (OR 7.13, 95% CI 1.87–27.22,
p=0.004) (online supplementary table 6).

Anxiety
The association between anxiety and fatigue is described in 12 of 196 studies [12, 16, 31, 37, 38, 41, 45,
51, 52, 54, 68, 71] (online supplementary table 6 and figure 2). Of these 12 studies, only one reported a
nonsignificant relation between anxiety and fatigue, one study reported a poor association (r=0.23) [37],
six studies described significant moderate correlations (r=0.36 to 0.50) [12, 15, 41, 49, 52, 62, 68], and
two studies found significant strong correlations (r=0.59 to r=0.61) [12, 54]. PARREIRA et al. [68] reported a
moderate significant correlation between anxiety and fatigue (r=0.36), but results of a regression analysis
showed no significant relationship between anxiety and fatigue (B=0.730, F=0.796;, p=0.622). Moreover,
two studies controlled the correlation between fatigue and the factor “anxious moods” for confounders [31, 38],
and no significant results were reported in these studies (online supplementary table 6).

Health-related quality of life
Nine studies examined the association between fatigue and health-related quality of life (HRQoL) [16, 27,
49, 54, 56, 62, 72–74] (online supplementary table 6 and figure 2). One out of nine studies reported
a nonsignificant association (p>0.05) between fatigue and HRQoL [72]. Of the eight studies reporting a
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significant relationship, one study described a moderate correlation (r=−0.48) [62] and seven a strong
relationship (r=−0.56 to r=0.77) [16, 27, 49, 54, 56, 73, 74], in which patients with more severe fatigue
reported worse HRQoL.

Assessment of fatigue
In total, 28 different assessment tools have been used to measure fatigue in the 196 included studies.
Additionally, 11 studies reported using structured questions on the frequency, duration and severity of
fatigue. Results show that the Chronic Respiratory Disease Questionnaire or Chronic Respiratory
Questionnaire (CRDQ/CRQ) is the most frequently used questionnaire to assess fatigue in patients with
COPD (39%), followed by the FSS (7%) and the Functional Assessment of Chronic Illness Therapy
(FACIT) (7%). The characteristics of the 13 most commonly used questionnaires [21, 35, 47, 75–94] are
summarised in table 2. In most questionnaires higher scores represent more severe fatigue: FSS,
Multidimensional Fatigue Index (MFI-20), Edmonton Symptom Assessment System (ESAS), Profile of
Mood States (POMS), Checklist Individual Strength (CIS-Fatigue), COPD and Asthma Fatigue Scale
(CAFS), Manchester COPD Fatigue Scale (MCFS), Memorial Symptom Assessment Scale (MSAS), Brief
Fatigue Inventory (BFI), and Visual Analogue Scale for Fatigue (VAS-F)/Lee Fatigue Scale (LFS). In
contrast, for the Chronic Respiratory (Disease) Questionnaire (CRDQ/CRQ), 36-item Short-Form Health
Survey (SF-36)/Medical Outcomes Study 36-Item Short-Form Health Survey (MOS-36) and FACIT
questionnaires, higher scores indicate less severe fatigue. Of the 13 questionnaires described in table 2,
only three instruments described a cut-off score indicating abnormal or moderate/severe fatigue
(CIS-Fatigue, FACIT and ESAS) [75–81]. However, only one instrument (CIS-Fatigue) [75–77] validated
these cut-off scores using different norm groups, including healthy subjects and different patient samples.

Discussion
This systematic review provides insights into the prevalence of fatigue in patients with COPD and factors
that are associated with fatigue in COPD. Results underline the complexity of fatigue in COPD; multiple
physical and psychological factors appear to be associated with fatigue. Nevertheless, results on factors
such as age, gender, SES, degree of airflow limitation, exercise capacity and body composition were not
conclusive and were sometimes contradictory. Only results on dyspnoea, depression, anxiety, quality of life
and peripheral muscle strength were conclusive and showed moderate-to-strong associations with fatigue.

The results of this review show that the prevalence of fatigue in COPD varied from 17–95%. However,
these prevalence rates greatly depend on the measurement method used, the setting of the study, and in
particular, the lack of validated cut-off scores to discriminate between normal and abnormal (severe)
fatigue. Additionally, these cut-off scores should be validated both in patient samples as well as in healthy
controls, since normal fatigue is also a natural phenomenon in healthy subjects. In addition to the
assessment method, the characteristics of the different study populations also contributed to the difficulty
of interpreting the differences in prevalence rates between the studies. For example, the lowest prevalence
rate (17%) was observed in a study by YANG et al. [24], who studied fatigue in a sample of 210 patients
with COPD hospitalised for acute exacerbations of chronic obstructive pulmonary disease (AECOPD)
during the moment of inclusion. In contrast, the highest prevalence of fatigue (95%) was reported by
KINSMAN et al. [40], who examined fatigue in patients during hospital stays in which patients were asked
about occurrence of fatigue during breathing difficulties. Importantly, this 17% only reflected patients who
experienced severe fatigue, whereas the study in which 95% of patients experienced fatigue did not
differentiate between normal, mild or moderate, and severe fatigue, making it difficult to compare the
studies. In addition, fatigue in COPD is mostly examined in a secondary and tertiary care settings.

The majority of studies on the differences between patients with COPD and non-COPD controls show that
fatigue is more prevalent in patients with COPD than in non-COPD controls [16, 20, 27, 28, 30, 31].
Nevertheless, the sample sizes of the non-COPD controls in most of these studies were rather small (n= 34
to 95). In a population-based study by ANDERSSON et al. [29], a larger non-COPD control group was
included (470 patients with COPD and 659 non-COPD controls). However, this study reported a
nonsignificant difference in fatigue scores between patients with COPD and non-COPD controls. In
contrast, a larger (1290 patients with COPD and 199 non-COPD controls), more recent study by GOËRTZ

et al. [27] showed a significant difference in fatigue severity between these two groups: severe fatigue is
more prevalent in patients with COPD compared with subjects without COPD. These contradictions in
results show again that is it difficult to compare studies which have different methodologies and study
populations.

Taken together, due the heterogeneity of measurement methods, settings of the studies, and lack of
validated cut-off scores that can discriminate between normal and abnormal fatigue in the majority of
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TABLE 2 Characteristics of the fatigue assessment tools/subscales measuring fatigue#

Assessment tool Purpose Items Fatigue
subscale

Scale type Fatigue scale cut-off score Scoring Internal
consistency

Test–
retest

reliability

Studies
questionnaire

used n

CRDQ/CRQ [82, 83] Impact 5 1 7-point Likert MCID 0.5 per item Higher score,
lower fatigue

0.51–0.83 0.90–0.93 77

FSS [84, 85] Impact 9 1 7-point Likert 4 Higher score,
higher fatigue

0.88 0.84 14

SF-36/MOS-36 [21,
35, 80, 86]

Severity 4 1 1–6-point Likert Participants have high fatigue if scores
<2 SD from published mean

age-adjusted normal vitality scores for
general Canadian population

Higher score,
lower fatigue

0.71–0.92 0.62 14

FACIT [24, 79, 85] Severity/impact 13 1 5-point Likert Mild: 24–36
Moderate: 12–23
Severe: 0–11

Higher score,
lower fatigue

0.93 0.90 13

VAS-F/LFS [87, 88] Severity 13 1 Visual analogue Fatigued when score is above 50% of
100%

Higher score,
higher fatigue

0.91–0.96 Not
described

10

MFI-20 [85, 89, 90] Phenomenology/
severity/impact

20 5 7-point Likert ⩾13 (severe fatigue) Higher score,
higher fatigue

0.84 Not
described

10

CAFS [91] Severity/impact 12 1 5-point Likert Not described Higher score,
higher fatigue

0.95 0.82 5

MSAS [92] Severity 3 1 5-point Likert Not described Higher score,
higher fatigue

0.76–0.87 0.40–0.94 5

BFI [93] Severity 9 1 11-point Likert ⩾7 Higher score,
higher fatigue

0.96 Not
described

4

ESAS [80, 81] Severity/impact 1 1 11-point Likert 3–4 (moderate)
5–7 (severe)

Higher score,
higher fatigue

0.79 0.45–0.86 4

POMS [85, 94] Severity 7 1 5-point Likert Not described Higher score,
higher fatigue

0.80 Not
described

4

MCFS [47] Severity 27 3 5-point Likert Not described Higher score,
higher fatigue

0.97 0.97 3

CIS Subjective
Fatigue subscale
[75–77]

Phenomenology/
severity

8 1 7-point Likert <27 (normal)
⩾27 (moderate)
⩾35 (severe)

Higher score,
higher fatigue

0.90 Not
described

3

CRDQ/CRQ: Chronic Respiratory (Disease) Questionnaire; FSS: Fatigue Severity Scale; SF-36: Short-Form-36; MOS-36: Medical Outcomes Study 36-Item Short-Form Health Survey; FACIT:
Functional Assessment of Chronic Illness Therapy; VAS-F: Visual Analogue Scale for Fatigue; LFS: Lee Fatigue Scale; MFI-20: Multi-dimensional fatigue index; CAFS: COPD and Asthma Fatigue
Scale; MSAS: Memorial Symptom Assessment Scale; BFI: Brief Fatigue Inventory; ESAS: Edmonton Symptom Assessment System; POMS: Profile Of Mood States; MCFS: Manchester COPD Fatigue
Scale; CIS: Checklist Individual Strength; MCID: minimal clinically important difference.#: additional searches were performed.
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studies, it is difficult to draw solid conclusions on the prevalence range of fatigue in subjects with COPD
and non-COPD subjects. In future studies on the prevalence of fatigue in patients with COPD, the
emphasis should lie on the comparison of the prevalence rates between patients with COPD and healthy
controls. Additionally, this systematic review highlights the use of fatigue questionnaires with well
validated cut-off scores.

Is fatigue the result of lung function impairment?
Fatigue has been long considered to be a direct result of airflow limitation. However, the results of current
studies showed contradictory results, with the majority of studies showing nonsignificant associations [6,
11, 12, 14, 16, 27, 36, 41–43, 49, 51, 54–58]. Moreover, in studies that found associations, sample sizes
were small (n=22 to 52 participants) [8, 15, 25]. A study with a larger sample size (n=1290) reported a
significant, but poor association [27]. Moreover, a longitudinal study showed that even though the degree
of airflow limitation remained stable during a 4-year follow-up, the proportion of patients with severe
fatigue doubled [6]. Altogether, this suggests that the degree of airflow limitation is not a major, let alone
the primary, underlying cause of fatigue in patients with COPD. This means that the causes of fatigue
should also be sought in other physical, psychological and behavioural factors.

Which factors are associated with fatigue in COPD?
There were no clear bivariate associations identified between fatigue and demographic factors, indicating
that other factors, e.g. physical or psychological factors, could be associated with fatigue.

Results on the associations between comorbid conditions and fatigue appear to be conflicting [11, 27, 35,
37, 38, 66]. Moreover, the interpretation of the associations between fatigue and comorbid conditions is
challenging, since studies use different approaches to study comorbidities; some describe the presence of
certain comorbidities, whereas others only report the number of comorbidities. In addition, diagnosis of
some comorbidities may easily be missed, since some studies used standardised lists, such as the Charlson
Comorbidity Index, which do not include all conditions. These limitations could explain why the results on
the associations between comorbid conditions and fatigue in COPD were conflicting.

The current literature also does not provide unambiguous answers on physical factors that are associated
with fatigue. The results of this systematic review show that a lower exercise capacity and decreased
muscle strength are associated with more fatigue. But again, the heterogeneity in sample sizes and outcome
measures (e.g. exercise capacity tests, studied muscle groups and fatigue scales) complicated the
comparison of the results between studies [6, 13–15, 38, 41, 47, 51, 53, 54, 57, 60, 61, 73, 79, 81].

The most convincing evidence for factors related to fatigue was found for dyspnoea, depression, anxiety
and HRQoL. This is in line with a recent study that used multiple regression and found that dyspnoea was
responsible for the largest unique contribution of explained variance in fatigue [27]. Nevertheless, PETERS
et al. [6] found that fatigue and dyspnoea, although interrelated, are distinct phenomena.

Most reviewed studies reported moderate-to-strong associations between fatigue and depression, as well as
between fatigue and anxiety [6, 12, 15, 16, 41, 42, 47, 48, 51, 67–71]. Moreover, findings of multivariate
analyses showed that depressive moods, dyspnoea and sleep problems accounted for 42% of the variance
in fatigue [12]. Furthermore, this study demonstrated that almost all patients with clinically relevant
depressive and anxiety symptoms experienced fatigue. However, to date the causal direction of these
associations is unclear and needs to be further investigated.

Strengths and limitations
The current review has some strengths and limitations. A strength of this review is that it was carried out
using a replicable methodology, with screening and data extraction being conducted by two independent
researchers in order to reduce bias. Moreover, this review covers a broad range of topics that are important
in the field of fatigue in patients with COPD. Nevertheless, this literature review also has some limitations.
Due the variety of the different tools used to measure fatigue in different studies, no meta-analyses could
be carried out. Additionally, only papers that were published in English, Dutch or German were included
in this review. This may have led to the exclusion of relevant studies on fatigue in COPD patients that
were published in other languages. Furthermore, no quality assessment was carried out on included studies
in this paper. At last, information about the association between the factors and fatigue were based on
cross-sectional data. This does not allow conclusions concerning the direction of causation between
associations found.
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Implications for research
Many instruments have been used to measure fatigue in COPD. Especially with respect to determining the
prevalence of clinically relevant levels of fatigue, a questionnaire should be used that distinguishes
between normal fatigue and abnormal fatigue. This is crucial as fatigue is a normal phenomenon in healthy
people as well. Hence, abnormality cannot be defined as the mere presence of fatigue. To our knowledge,
the CIS-Fatigue is the only instrument that uses a cut-off to discriminate between normal and abnormal
severe fatigue. This cut-off was validated in different patient samples and healthy subjects [75–77]. In
addition, some instruments measure fatigue based on frequency ratings. Although this type of assessment
provides valuable information, a fatigue severity measure should always be included.

Many factors have been found to be associated with fatigue in COPD. However, these findings were
derived from many different studies, using different assessment methods and different samples. It is
therefore unclear which factors provide a unique contribution to fatigue. In addition, it is unknown whether
these associations represent causal relationships, and if so, what the direction of the causation is. Moreover,
an association between a specific factor and fatigue may also indicate that both are the result of another
underlying mechanism. In that case the association between this factor and fatigue does not represent a
causal relationship.

Future research should include all factors that have been consistently shown to be associated with fatigue
in different studies into one integrated (multivariate) analysis, to evaluate the unique contribution of each
factor in explaining fatigue. In addition, longitudinal studies are needed to identify whether associations
between specific factors and fatigue represent a causal relationship or whether these factors both are merely
results that are based on the same underlying process. Currently, a large longitudinal study (FAntasTIGUE)
is ongoing to fill this gap [95].

Implications for clinical practice
Even though much is unclear regarding knowledge on factors that perpetuate fatigue as described above,
the results suggest that many factors may contribute to abnormal severe fatigue in patients with COPD. To
be able to tailor treatment to individual patients, a detailed assessment evaluating all possible factors is a
pre-requisite. Therefore, screening for fatigue and exploring underlying causes in patients with COPD
should be a routine part of usual COPD care.

Conclusion
The findings of this review show that there is an high variability in the measurement methodologies of
fatigue, and consequently in its prevalence. This high variability and ambivalence makes it difficult to
interpret and draw solid conclusions on the prevalence rates. Nevertheless, the general picture is that
fatigue is an important symptom in COPD that warrants more attention in research and clinical practice.
Fatigue in COPD may be caused by many different factors including physical, psychological and
behavioural, but which of these factors provide a unique contribution is still unknown. Furthermore, the
contradictions found in the literature on the majority of factors make the expression of the statistical
differences to clinical importance very challenging. As fatigue in the literature is found to be an important
symptom in patients with COPD, there is an urgent and unmet need for a better understanding of fatigue
and its multicausality. A better understanding of the factors that cause and perpetuate fatigue in patients
with COPD will lead to the development of fatigue-reducing interventions. These interventions most likely
require an individualised modular approach.
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