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Abstract 
Objectives: To identify non-pharmacological fatigue interventions and determine the effectiveness of these non-pharmacological interventions 
in reducing fatigue immediately and over time in OA.
Methods: A review protocol (CRD42020163730) was developed and registered with the PROSPERO database. Included studies comprised 
peer-reviewed randomized controlled trials (RCTs) that examined the effects of conservative interventions on fatigue in people with upper and 
lower limb OA. Cochrane Collaboration’s tool for assessing the risk of bias (ROB-2) was used to assess the quality of evidence of studies. 
Narrative synthesis was used to summarize the effectiveness of identified fatigue interventions.
Results: Out of 2644 citations identified from databases, 32 reports were included after screening for titles, abstracts and full texts. Of these 
reports, 30 parallel RCTs, one cluster and one cross-over RCT were included. 13 RCTs were of low ROB, 6 had some concerns and 13 had high 
ROB. The narrative synthesis identified interventions for fatigue including exercise, activity pacing, cognitive behavioural therapy, telerehabilita-
tion and complementary alternative therapies. Exercise interventions showed the most significant beneficial effects on fatigue.
Conclusions: Diverse interventions for fatigue management among individuals with upper and lower limb OA were identified. Of these, exer-
cise interventions appear to be the most promising with the majority of these interventions favouring fatigue improvement. While cognitive 
behavioural therapy has limited evidence of beneficial effects, there is insufficient evidence regarding the effectiveness of other identified inter-
ventions, including complementary and alternative therapies, and telerehabilitation.

Lay Summary 
What does this mean for patients?
Fatigue, a feeling of tiredness or exhaustion, is a common symptom reported by people with OA which may lead to impairment of physical 
function and quality of life. There is a need to identify non-drug treatments that can be used to reduce fatigue immediately and over time among 
individuals with OA. This review found twelve treatments for fatigue for osteoarthritis. These include activity pacing, cognitive behavioural 
therapy, yoga, exercise, acupuncture, moxibustion, pain-coping skills, BEMER therapy, modified shoes, massage/aromatherapy, education and 
thermotherapy. Of these, exercise interventions appear to be the most promising treatment for fatigue improvement. Other treatments that 
may require further studies include cognitive behaviour therapy, complementary and alternative therapies, and telerehabilitation.
Keywords: OA, fatigue, vitality, non-pharmacological interventions. 
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Introduction
OA is a musculoskeletal condition affecting an estimated 303 
million people globally [1], and it is the single most common 
cause of disability in older adults [2]. OA presents with a 
long-term health challenge leading to global impact and the 
burden of disease [3]. According to the World Health 
Organisation (WHO), OA is a leading cause of disability 
among musculoskeletal conditions, globally [4]. Knee OA is 
highlighted as the most common form of OA [5]. An esti-
mated 10% to 13% of old people aged ≥60 years have some 
degree of OA, with the disease being more common in 
women than in men [6].

OA, also known as degenerative arthritis or degenerative 
joint disease, commonly affects joints of the shoulder, hip, knee 
and the hand [7]. It is characterized by pain, stiffness, tender-
ness, loss of flexibility, crepitation, presence of bone spurs, 
swelling, depression and fatigue. The risk of occurrence of OA 
in a person can be increased by some modifiable and non- 
modifiable factors, including, older age, being female, obesity, 
joint injuries, repeated stress on the joint, genetics, bone disease, 
certain metabolic diseases and smoking [8–10].

An important symptom of OA that has received little re-
search attention is fatigue, despite evidence showing fatigue 
to be a significant component of OA experience [11]. People 
with OA report fatigue as an important symptom negatively 
impacting their daily functional performance and QoL [11]. 
The prevalence of clinically-relevant fatigue in OA ranges 
from 41–56% [12, 13] similar to those found in other rheu-
matic conditions such as RA [14, 15] and higher than those 
found in older adults without OA (13–25%) [16].

There is currently no universally adopted definition for fa-
tigue [17], but it can be defined as a subjective symptom that 
ranges from tiredness to total exhaustion leading to an unre-
lenting feeling that negatively impacts daily functional capac-
ity. Equally, fatigue in OA has been identified as a research 
priority that should be considered a top priority in clinical 
practice [14]. Fatigue has been found to worsen physical 
functional abilities more than pain in OA [18], highlighting 
the need for an effective fatigue intervention in OA. The im-
pact of fatigue may worsen the pre-existing disability in indi-
viduals with upper limb and/or lower limb OA. In other 
rheumatic conditions including RA, SLE, there is strong evi-
dence for the effectiveness of physical activity and psycho- 
educational interventions in relieving fatigue symptoms [19]. 
However, this finding may not be extrapolated to individuals 
with OA. Therefore, there is a need to determine and identify 
effective fatigue interventions in those with OA, especially 
given that the OA management plan aims to alleviate symp-
toms and improve quality of life (QoL).

There is currently no specific recommendation for fatigue 
management in OA, although; there are indications that fa-
tigue could be managed with both pharmacological and non- 
pharmacological modalities in rheumatic conditions [20]. 

To our knowledge, there is no systematic review currently 
available on the effects of non-pharmacological interventions 
that can reduce fatigue in people with upper limb and lower 
limb OA. Bridging this gap may provide preliminary insight 
into the potential effects of current approaches used to reduce 
fatigue in OA. The aim of this study was to identify non- 
pharmacological interventions for fatigue among individuals 
with upper limb and lower limb OA and to determine the ef-
fect of the identified fatigue interventions.

Methodology
Review
This review adhered to the preferred reporting items for sys-
tematic reviews and meta-analyses (PRISMA) guidelines [21]. 
A review protocol was developed and registered with the 
PROSPERO database in April 2020 (CRD42020163730).

Search strategy
The following electronic databases Cochrane Library, 
MEDLINE (via OVID) AMED and CINAHL (via EBSCOhost); 
ProQuest (Health and Medical Collections, Nursing and Allied 
Health database, PsycINFO) and Web of Science core collec-
tions were searched from inception to 26th November 2021. 
The search was updated from November 2021 to 27th January 
2023 using the Web of Science core collections database. The 
search strategy was reviewed by an experienced researcher in a 
systematic review methodology. The search strategy included a 
combination of subject headings, words in subject headings and 
keywords which were modified as needed in each database. 
Where possible, proximity searches were used to ensure that 
search terms (e.g. ‘fatigue’ and ‘osteoarthritis’) were mentioned 
in one sentence of the abstract. The following keywords, medi-
cal headings in combination with specific database search syn-
tax, filters, limiters and Boolean operators were used: ‘fatigue’ 
OR ‘fatigue severity’ OR ‘vitality’ OR ‘tiredness’ OR ‘physical 
fatigue’ OR ‘mental fatigue’ OR ‘general fatigue’ OR ‘fatigue 
impact’ AND ‘osteoarthritis’ OR ‘OA’ ‘knee osteoarthritis’ OR 
‘knee OA’ OR ‘hip osteoarthritis’ OR ‘hip OA’ OR ‘ankle oste-
oarthritis’ OR ‘ankle OA’ OR ‘foot osteoarthritis’ OR ‘foot 
OA’ OR ‘shoulder osteoarthritis’ OR ‘shoulder OA’ OR ‘elbow 
osteoarthritis’ OR ‘elbow OA’ OR ‘hand osteoarthritis’ OR 
‘hand OA’ (Supplementary Table S1, available at 
Rheumatology Advances in Practice online).

Study criteria and selection
Population, intervention, study types, settings, comparators 
and outcomes
The population of interest of this review was individuals with 
upper or lower limb OA, or a mixed population reporting 
subgroup analysis on individuals with upper or lower limb 
OA. We included all physical interventions used to address 
fatigue in individuals with OA but not pharmacological inter-
ventions. We included all types of randomized controlled 

Key messages 
� Diverse non-pharmacological interventions are available for the management of fatigue among individuals with upper limb and lower 

limb OA. 
� Exercise interventions appear to be the most promising of these interventions. 
� There is insufficient and conflicting evidence to ascertain the effects of other identified interventions on fatigue. 

2                                                                                                                                                                                                            Henrietta O. Fawole et al. 

https://academic.oup.com/rheumap/article-lookup/doi/10.1093/rap/rkae050#supplementary-data


trials (RCTs) and quasi-experimental studies from all set-
tings. The comparison interventions included standard care, 
placebo, usual care or no intervention. The primary outcome 
of the review was fatigue using a self-reported instrument.

Inclusion criteria
Studies included comprised full-text and peer-reviewed 
RCTs, non-randomized controlled trials, uncontrolled pre- 
post intervention studies, quasi-experimental studies, pre and 
post studies and cross-over studies that examined the effects 
of any intervention in the management of fatigue in people 
with upper limb and lower limb OA.

Exclusion criteria
Articles were excluded if they were thesis reports and 
abstracts or studies not published in the English Language. 
Studies that used spiritual, pharmacological or surgical inter-
ventions to manage fatigue in patients with upper limb and 
lower limb OA were excluded.

Study selection
Two reviewers, OO and MI, independently screened identi-
fied studies for titles and abstracts. Thereafter, both reviewers 
screened eligible full texts against the inclusion criteria. In 
cases of disagreement, both reviewers discussed and reach a 
consensus. Where a consensus cannot be reached, two 
authors, OI and HF were consulted for the final decision. All 
the articles found from the databases were exported into the 
Endnote reference manager where duplicates were removed. 
Thereafter articles were exported to Rayyan (https://rayyan. 
ai) for titles and abstract screening based on inclusion and ex-
clusion criteria, and to manage all the retrieved records.

Data extraction
Three reviewers (OO, MI and MO) extracted the following 
information independently from all included studies using a 
pre-piloted data extraction form: study population, partici-
pant characteristics, OA type, fatigue outcome tool, interven-
tion type, intervention description, intervention mode, 
findings and implications. OI and HF reconciled any 
discrepancies.

Three authors (MI, MO, & OO) independently assessed 
the risk of bias (ROB) for studies using the Cochrane 
Collaboration’s tool for assessing the risk of bias (ROB-2) for 
parallel, cluster or cross-over randomised controlled trials 
[22]. In cases where the three reviewers were unable to reach 
a consensus after discussions, three other authors (OI, HF 
and OA) were consulted and a unanimous agreement was 
reached. The reviewers independently pilot-tested the risk of 
bias assessment to familiarize themselves with the tool and to 
ensure consistency.

Data synthesis
Characteristics of the included studies and any important 
questions related to the aim of this systematic review are sum-
marized in tables. The results are presented using narrative 
synthesis based on the type of intervention. We could not per-
form a meta-analysis because the interventions identified 
were heterogeneous.

Results
Study characteristics
Out of the 2644 citations identified, we included 32 reports 
(see Fig. 1). Two of the studies Yip et al. [23, 24] and 
Diracolgu et al. [25, 26] were reported twice due to follow- 
up studies. A total of 32 studies are presented. Thirty were 

Figure 1. PRISMA flow diagram 

Fatigue interventions in OA: a systematic review                                                                                                                                                                 3 

https://rayyan.ai
https://rayyan.ai


parallel RCTs, one was a cluster RCT [27] and one was a 
cross-over RCT [28]. The sample size of the included studies 
ranged from 27 to 291. Of these studies, four studies were 
conducted in the United States [29–32], four from Brazil [33– 
36], four from Turkey [25, 26, 37–39], four from [28, 40– 
42], three from China [23, 24, 43, 44], two from Norway 
[45, 46], two from The Netherlands [27, 47], and one each 
from India [48], Spain [49], Taiwan [50], South Korea [51], 
Germany [52], Hungary [53], as well as Bosnia and 
Herzegovina [54] (Table 1).

In the selected studies, fatigue was assessed with ten differ-
ent tools. The Short-form 36 vitality subscale (SF-36 scale) 
was used in thirteen of the studies [25, 26, 33, 34, 35, 37, 42, 
43, 44, 48, 51, 52, 54], Visual Analogue Scale was used in 
three studies [27, 28, 49], Brief Fatigue Inventory was used 
in three studies [29, 30, 31] Numerical Rating Scale was used 
in four studies [23, 24, 45, 46, 47], Facit Fatigue Scale [38, 
53], and the Multidimensional Fatigue Inventory [40, 50] 
were each used in two studies. Other fatigue tools include the 
PROMIS Fatigue-V 1.0 SF-8a [32], Short-form 12 [41], 
WHO quality of life questionnaire (WHOQoL) [36] and 
Fatigue severity scale (FSS) [39] (Table 1).

There were four types of OA included in this study: knee, 
knee and hip, hip, and hand OA. There were 24 knee OA 
studies [23–26, 28, 30, 33, 34–40, 42, 43, 44, 46, 48, 49, 50, 
51, 53, 54], one study had participants with hip OA only 
[52], five studies recruited participants with hip and knee OA 
[27, 30, 31, 41, 47]; one with hand OA [45], and one with 
any of the lower limb joints (ie, hip, knee, foot or ankle OA) 
[32] (Table 1).

Fatigue intervention types
We identified various forms of interventions ranging from ex-
ercise to behavioural interventions. The interventions utilized 
include: exercise [23, 24, 25, 26, 32–36, 45, 49, 52, 53, 54], 
yoga [48], footwear modification [28], activity pacing [29], 
mobile app-based instructions [42], thermotherapy [41], 
moxibustion therapy [43, 51], pain-coping skills [31], multi-
disciplinary intervention [46], cognitive behavioural therapy 
[30], planned behaviour-based intervention [41], balneother-
apy and physiotherapy [38], Bio-electromagnetic energy regu-
lation (BEMER) therapy, a subtype of pulsed electromagnetic 
field therapy which uses micro-circulation in the muscles 
to facilitate blood circulation [53], mud-pack [37], active 
video games [50], acupuncture and usual care [44], 
tele-rehabilitation [39, 47], massage plus aromatherapy and 
electrotherapy [40]. The exercises included strengthening, 
balance, kinaesthesia, and mobilization, hand-based, stretch-
ing, aquatic dance-based and web-based exercises.

Narrative synthesis
Effects of exercise on fatigue
Of the eleven studies that used exercise interventions, five 
reported an immediate statistically significant reduction in fa-
tigue [25, 26, 34, 45, 49]. In addition, exercise significantly 
improved vitality compared with control [54] or motor train-
ing [35]. Conversely, two studies showed no statistically sig-
nificant effect of exercise interventions on fatigue, compared 
with the control groups among older adults [36, 50]. Yoga 
had a significant improvement in fatigue relative to exercise 
intervention [48], while the effectiveness of exercise could not 
be ascertained in the study by Park et al. [32] as the baseline 
data for the control group was not given (Table 2).

Effects of cognitive behavioural therapy (CBT) on fatigue
CBT was found to be clinically effective in reducing fatigue 
immediately [30, 31] and at 12 months follow-up [31]. 
Contrastingly, Saffari et al. [41] found no significant effect of 
planned behaviour-based intervention on fatigue at follow-up 
relative to the control intervention (Table 1). Veenhof et al. 
[27] found behavioural-graded activity to significantly 
improve fatigue scores compared with usual care.

Effects of alternative and complementary therapies on fatigue
Relative to TENS, both massage therapy and aromatherapy 
had reductive effects on fatigue levels immediately and after 
the 10th session although the effect after massage therapy was 
not clinically significant [40]. Acupuncture, electroacupunc-
ture, and usual care (i.e. analgesics) had reductive effects on 
fatigue; however, the effects were significantly higher for acu-
puncture and electroacupuncture [42]. In comparison to hot 
packs, mature mud packs had a significant reductive effect on 
fatigue immediately and at 6 months follow-up [37]. 
Balneotherapy plus physiotherapy was more effective in re-
ducing fatigue compared with physiotherapy alone [38]. 
Modified shoes decreased fatigue than no shoes in the cross- 
over study by Navali et al. [28]. BEMER therapy plus physio-
therapy significantly improved fatigue and vitality than 
placebo BEMER therapy plus physiotherapy immediately 
and at three months follow-up [53]. Two studies reported a 
non-statistically significant effect of moxibustion on fatigue 
compare with control group [43, 51].

Effects of activity pacing, telerehabilitation and multi- 
disciplinary group-based interventions on fatigue
Activity pacing significantly reduced fatigue severity at 10 weeks 
follow-up in comparison to the control intervention [29]. Tele- 
rehabilitation had a significant beneficial effect on fatigue levels 
immediately [39]. Web-based physical activity program had sta-
tistically significant difference on fatigue relative to usual care 
three months post intervention and at 12 months follow-up 
[47]. Multi-disciplinary based education intervention showed 
no clinically relevant improvement in fatigue [46] whilst 
mobile-based instruction improved vitality compared with rou-
tine medical care and education [42].

Quality appraisal
Of the 32 RCT studies (Fig. 2), 30 were parallel RCTs, one clus-
ter RCT (Supplementary Fig. S1, available at Rheumatology 
Advances in Practice online) and one cross-over RCT 
(Supplementary Fig. S2, available at Rheumatology Advances in 
Practice online). The ROB-2 plots showed that these studies 
mostly had: challenges in their randomization process, devia-
tions from intended interventions and measurement of the out-
come. Figure 3 shows the summary of the overall risk of bias 
for parallel RCTs. Following a quality appraisal of all RCTs, 13 
studies (41.0%) were found to be of low ROB [24, 27, 29, 32, 
35, 36, 37, 39, 40, 45, 49, 52, 53], six (18.0%) were adjudi-
cated as having some concern [23, 28, 30, 31, 43, 44]. 
Furthermore, 13 studies (41.0%) were found to have a high risk 
of bias [25, 26, 33, 34, 38, 41, 42, 46, 47, 48, 50, 51, 
54] (Fig. 2).

Discussion
In this systematic review, our aim was to synthesize the evidence 
on non-pharmacological fatigue-management interventions 
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Table 2. Effects of Exercise interventions on fatigue or vitality

Interventions

Author/Year Intervention Control Effectiveness of exercise versusssss control

Outcome
Diracolgu et al. [25] (2005) 
SF-36 Vitality subscale 

Baseline Baseline Exercise interventions favoured fatigue 
or vitality

45 (16.5) 42.14 (17.66)
Post Post
54 (19.5) 43.5 (18.3)
Change Change
9 (3) 1.36 (0.64)

Diracolgu et al. [26] (2008) 
SF-36 Vitality subscale 

Baseline Baseline Exercise interventions favoured fatigue 
or vitality

45(16.53) 42.14 (17.66)
Post Post
51.07 (15.4) 43.82 (11.93)
Change Change
6.07 (−1.13) 1.68 (−5.73)

Ebnezar et al. [48] (2011)a 

SF-36 Vitality subscale 
Baseline Baseline Control interventions favoured fatigue 

or vitality
66.6 (36) 64.91 (5.41)
Post Post
36.35 (6.08) 63.20 (6.86)
Change Change
30.25 (−29.92) −1.71 (1.45)

Hennig et al. [45] (2015) 
11point Numeric rating scale 

Baseline Baseline Exercise interventions favoured fatigue 
or vitality

NA NA
Post Post
−0.7 (3.4) NA
Change Change
−0.7 0.5 (1.9)

Da Silva et al. [34] (2015) 
SF-36 Vitality subscale 

Baseline Baseline Exercise interventions favoured fatigue 
or vitality

56.0 (19.2) 60 (12.64)
Post Post
72.0 (16.56) 58.3 (16.22)
Change Change
16 (−2.64) −1.7 (3.58)

Kraub et al. [52] (2014)d 

SF-36 Vitality subscale 
Baseline Baseline No differences between exercise and 

control interventions
63 (17) 63 (17)
Post Post
−1 (15) 0 (12)
Change Change
−63 (−2) −63 (−5)

Casilda-Lopez et al. [49] (2017) 
Visual analogue scale 

Baseline Baseline Exercise interventions favoured fatigue 
or vitality

2.58 (1.57) 2.75 (2.06)
Post Post
2.07 (1.58) 3.84 (2.03)
Change Change
−0.51 (0.01) 1.09 (−0.03)

Park et al. [32] (2017)b 

PROMIS Fatigue-V 1.0 SF-8a 
Baseline Baseline No differences between exercise and 

control interventions
20 (NR) NR
Post Post
18.1 (6.5) at 1 month follow-up 19.2 (7.4) at 1 month follow-up
Change Change
−1.9 (NR) NR

Kapetanovic et al. [54] (2018)c 

SF-36 Vitality subscale 
Baseline Baseline No differences between exercise and 

control interventions
44.83 (11.02) 45.66 (10.14)
Post Post
NR NR
Change Change
36.50 (7.21) −2.50 (5.84)

(continued) 
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with respect to short- and long-term effectiveness among people 
diagnosed with upper and/or lower limb OA. Intervention iden-
tified for the management of fatigue in OA include; exercise, ac-
tivity pacing, yoga, CBT, BEMER therapy, aroma therapy, as 
well as wearing modified shoes. Most of the included studies 
(73.3%) focused on knee OA. Nineteen studies showed im-
provement in fatigue outcomes, however for studies that utilized 
exercises, six (n¼ 11) reported a positive improvement 
on fatigue.

In the current review, we found six out of eleven studies to 
be effective in reducing fatigue immediately [25, 26, 34, 45, 
49, 54]. Previous studies have shown that exercise improves 
fatigue [55]. A recent meta-analysis by Labie et al. [55] 
reported exercise and other physical activity interventions to 
be effective in reducing fatigue symptoms in people with OA 
in the short term (Standardized mean difference¼ -0.22; 
95% confidence interval was −0.43 to −0.01). The three 
studies included in the meta-analysis reported different inter-
ventions. Also, exercises have been shown to improve fatigue 
in other chronic conditions such as RA, HIV, multiple sclero-
sis, chronic fatigue syndrome, and SLE [56]. In a recent sys-
tematic review, physical activity was found to be effective in 
reducing fatigue symptoms in a variety of inflammatory rheu-
matic and musculoskeletal diseases such as RA, SLE, spondy-
loarthritis, systemic sclerosis and Sjogren’s syndrome [19]. 
An examination of the 49 studies encompassed in the review 
by Hulme et al. [56] shed light on the pivotal role of exercise 
as an effective intervention for mitigating fatigue in individu-
als grappling with RA, multiple sclerosis, chronic fatigue syn-
drome, and HIV. Evidence indicates that regular low to 
moderate intensity exercise boosts energy [57]. A proposed 
mechanism is through the release of epinephrine and norepi-
nephrine. Although, being stress-related hormones, 

epinephrine and norepinephrine increase energy levels when 
released in small quantities during exercise [58]. Puetz et al. 
[59] found that low to moderate intensity exercise performed 
three times a week reduced fatigue symptoms by 65%. 
Further, their findings showed that exercise intensity pre-
dicted fatigue levels, with low- and moderate-intensity being 
protective of fatigue [59]. Relatedly, higher intensity of exer-
cise can increase the release of stress hormones in higher 
amounts which can be a deterrent to the energy levels of indi-
viduals [57].

CBT is an evidence-based psychological approach to self- 
management that can help people with chronic pain improve 
psychological and physical functioning and prevent disability 
[30]. For people with OA, CBT alleviates symptoms of pain, 
anxiety, depression and physical function [60]. The study by 
Murphy et al. [30] identified in this review has added fatigue 
to the existing symptoms improved by CBT, although more 
studies are needed in this area.

Our review found conflicting evidence on the effects of 
complementary and alternative medicine interventions on fa-
tigue. These current findings contrast the findings of Hulme 
et al. [56] which reported beneficial effects of complementary 
and alternative medicine interventions such as acupuncture, 
phototherapy, and massage on fatigue in chronic conditions. 
The majority of interventions had reductive effects on fatigue 
across the spectrum of long-term health conditions, with the 
exception of acupuncture which did not yield substantial fa-
tigue reduction among individuals with RA. While the Hulme 
et al. review [56] reported that acupuncture was not effective, 
our current review found evidence of the beneficial effect of 
acupuncture on fatigue within one week and after two weeks 
in people with OA [44]. A likely discrepancy in the findings 
of these two reviews may be due to an improved quality of 

Table 2. (continued)  

Interventions

Author/Year Intervention Control Effectiveness of exercise versusssss control

Gomiero et al. [35] (2018) Baseline Baseline Exercise interventions favoured fatigue 
or vitality

46.4 (NR) 60.3 (NR)
Post Post
55.6 (NR) 64.5 (NR)
Change Change
9.2 (NR) 4.2 (NR)

Gomes et al. [36] (2020) 
World Health Organisation 

Quality of Life Questionnaire 

Baseline Baseline No differences between exercise and 
control interventions

3.05 (0.6) Exercise þ ICT: 3.0 (0.65)
Exercise þ SDT: 3.25 (0.55)
Exercise þ photo: 3.10 (0.55)
Exercise þ placebo: 3.05 (0.68)

Post Post
2.15 (0.58) Exercise þ ICT: 2.05 (0.60)

Exercise þ SDT: 2.35 (0.59)
Exercise þ photo: 2.10 (0.55)
Exerciseþ placebo: 2.05 (0.75)

Change Change
−0.9 (−0.2) Exercise þ ICT: −0.95 (−0.05)

Exercise þ SDT: −0.95 (0.04)
Exercise þ photo: −1 0
Exercise þ placebo: −1 (0.07)

a Intervention group used yoga and control group used exercise.
b Incomplete baseline information for control group.
c Incomplete data.
d Exercise plus additional intervention; NR: not reported.
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evidence in the current review. Also, activity pacing, which is 
generally considered a strategy to conserve energy and to 
modify activities for people with chronic conditions [61], was 
reported by Murphy et al. [30] to significantly reduce fatigue 
levels both immediately and overtime in a 10-week follow- 
up. Activity pacing aims to reduce the fluctuation between 
high and low energy levels, in order to improve function and 
reduce the presence of overwhelming symptoms [62, 63]. 
However, it is important to note that activity pacing is mostly 
effective when individualized [29]. Kabiri et al. [40] reported 
clinically non-significant reductions in fatigue scores after 
massage therapy. However, Ozdemir et al. [64] found that 
massage therapy significantly decreased fatigue in end-stage 
renal disease patients. Similarly, Sakamoto et al. [65] 
reported a decrease in fatigue following massage therapy 
among post-partum women. Hou et al. [66], echoing the con-
flicting nature of the evidence on the effect of massage on fa-
tigue, reported that some studies showed significant 
improvement (decrease) in fatigue while others failed to show 
such improvement. These conflicting findings could be attrib-
uted to the diverse methodologies employed in these studies. 
For instance, there is a challenge in determining the 

appropriate classification of dosage that is deemed therapeu-
tic. To gain a comprehensive understanding of the effective-
ness of massage in addressing fatigue among individuals with 
upper and lower limb osteoarthritis OA, future studies 
should focus on determining the optimal dosage of massage 
therapy, such as duration and frequency of treatment.

It is important to note that only six studies considered fa-
tigue or vitality as a primary outcome. This shows how little 
attention fatigue has received as a symptom in OA, in com-
parison to pain and physical function, despite being flagged 
as an OA research priority by Outcome Measures in 
Rheumatoid Arthritis Clinical Trials-Osteoarthritis Research 
Society International (OMERACT-OARSI) [67].

Strengths and limitations of the study
To our knowledge, this represents the first systematic review 
designed to identify non-pharmacological fatigue interven-
tions among individuals with upper and lower limb OA and 
assess the effects of these identified interventions. Some of the 
studies in this review did not include sufficient data such as 
mean and standard deviation of outcome scores at follow-up. 
The majority of the studies were only in the knee OA 

Figure 2. ROB plot for parallel RCTs 
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population which is not representative of the upper and lower 
limb OA populations. In addition, different fatigue interven-
tions and fatigue outcomes were used in these studies, limit-
ing the ability to conduct a meta-analysis or directly compare 
results. Only six studies used fatigue as primary outcomes 
and these studies did not include participants with pre- 
existing clinically significant fatigue at baseline. In addition, 
varied RCT designs were included which led to the presenta-
tion of our findings with a narrative synthesis.

Recommendations
More experimental investigations should be conducted on 
other recently suggested non-pharmacological interventions 
(ie, activity pacing, CBT, telerehabilitation, complementary 
and alternative therapies) for managing fatigue in OA as this 
may provide a broader horizon for fatigue management. 
Education of individuals with OA on symptoms and manage-
ment should be made a priority in the clinical setting. 
Clinicians should discuss evidence-based fatigue treatment 
options with their patients. In addition, patients’ needs, pref-
erences, disease status and other contextual factors regarding 
fatigue management should be considered during manage-
ment [68]. Public health advocates should be adequately 
equipped with the knowledge to educate community- 
dwelling individuals on OA and its management. 
Policymakers and educationists should consider fatigue as a 
core symptom of OA in line with OMERACT-OARSI [67] 
and more so as it has been shown to have significant effects 
on the productivity of individuals affected [11].

Conclusion
In this systematic review, diverse non-pharmacological inter-
ventions for fatigue management among individuals with up-
per and lower limb OA were identified. However, most 
interventions were targeted at lower limb OA, particularly 
knee OA. Exercise interventions appear to be the most prom-
ising intervention for fatigue with the majority favouring fa-
tigue improvement. In addition, CBT has limited evidence of 
beneficial effects. Currently, there is insufficient evidence re-
garding the effectiveness of the majority of the identified 

interventions, including complementary and alternative ther-
apies, telerehabilitation, and activity pacing examined in this 
review. Large-scale RCTs are needed to ascertain the effects 
of these interventions on fatigue in individuals with upper 
and lower limb OA.
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