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Abstract

To describe the quality of reporting and the nature of reported harms in clinical studies on the effectiveness of supervised
exercises in patients with theumatoid arthritis (RA) or axial spondyloarthritis (axSpA). We performed a systematic review,
searching eight databases up to February 2023. Randomized controlled trials (RCTs) evaluating supervised exercises in
adults with RA or axSpA were considered eligible. Data on harms were extracted according to the CONSORT Harms 2022
Checklist. Among others, it was recorded if harms were prespecified or non-prespecified. Moreover, the nature of reported
harms was listed. Forty RCTs were included for RA and 25 for axSpA, of which 29 (73%) and 13 (52%) reported informa-
tion on harms. In 13 (33%) RCTs in RA and four (16%) in axSpA, the collection of harms outcomes was described in the
methods section. Prespecified outcomes were reported by eight (RA) and two (axSpA) RCTs. Non-specified harms outcomes
were reported by six (RA) and four (axSpA) RCTs. Prespecified harms outcomes included measures of pain, disease activity,
inflammation, and structural joint changes. The nature of non-prespecified harms outcomes varied largely, with pain being
most common. A considerable proportion of trials on supervised exercise in RA or axSpA does not or inadequately report
harms outcomes. Pain was the most commonly reported prespecified or non-specified harm. For a considerate interpreta-
tion of the balance between benefits and harms of supervised exercise in RA or axSpA, use of the CONSORT Harms 2022
Checklist for the design, conduct and reporting of trials is advocated.
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Introduction

Exercise therapy is a generally proven effective interven-
tion for people with rheumatic and musculoskeletal dis-
eases (RMDs), including those with inflammatory arthritis,
such as rheumatoid arthritis (RA) [1, 2], axial spondyloar-
thritis (axSpA) [3, 4], or both [5]. The reported beneficial
effects of exercise therapy in patients with RA or axSpA
include improvement of aerobic capacity, muscle strength,
and/or overall functional ability, as well as a decrease in
pain [1-5]. As such, exercise therapy is included in pro-
fessional recommendations for the management of RA
[6] and axSpA [7]. Despite the documented benefits of
exercise therapy, the occurrence of undesired effects,
i.e., harms, is also plausible, as exercise therapy could
potentially lead to (muscle) pain, exertion, an increase of
local or general disease activity or joint damage [8], or to
exercise-related injuries. Indeed, anticipated harms or a
lack of knowledge on this aspect was found to be barriers
for patients to engage in exercise therapy and for profes-
sionals to advise or provide it [9, 10]. Previous systematic
reviews on the effectiveness of exercise therapy in RA or
axSpA concluded that exercise therapy is likely to be safe,
although it was noted that safety was scantly described in
the selected trials. Indeed, it was noted that there is only a
relatively small proportion of trials reporting on any harms
outcomes. To advise patients, a thorough insight in the
balance between benefits and harms of supervised exercise
is needed. For a correct interpretation, it is crucial that
both benefits and harms of exercise therapy are adequately
documented.

The poor reporting of harms in randomized controlled
trials on non-pharmacological care in RMDs was already
acknowledged years ago [11]. However, only recently,
systematic reviews specifically investigated the potential
harms of exercise therapy, based on trials in patients with
various conditions including RMDs [12] and osteoarthritis
(OA) specifically [13, 14]. The systematic review by Nie-
meyer et al. [12] included 773 primary trials, 41 of which
were done in people with RMDs. They found no increase
in risk of serious adverse events (SAEs), but an increase
in the risk of non-SAEs related to exercise therapy, con-
cluding that exercise therapy can be recommended as a
relatively safe intervention. The two systematic reviews
on adverse events (AEs) in hip or knee OA focused on the
reporting of harms [13, 14]. It was found that in less than
50% of the 113 trials in knee OA [13] and 14 in hip OA
[14], a statement on AEs was included.

The insufficient reporting of harms in trials on exer-
cise therapy is striking as the Consolidated Standards of
Reporting Trials (CONSORT) extension for randomized
trials of non-pharmacologic treatments, in 2008 [15]
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and updated in 2017 [16] explicitly mentions the report-
ing of all important harms or unintended effects in each
group. Herewith, it refers to the CONSORT extension
for the reporting of harms, first published in 2004 [17]
and updated recently [18]. Consistent with the previous
version, in the CONSORT Harms 2022 statement, harms
are defined as the opposite of benefits, i.e., the totality
of possible adverse consequences of an intervention. Key
elements of the 2022 update are the distinction between
pre-specified and non-specified harms, and the systematic
and the non-systematic assessment of harms (i.e., passive
or unstructured reporting of harms such as the unprompted
self-reporting by participants).

In summary, there is a growing interest in the reporting
of harms in trials on exercise therapy in RMDs, yet insight
in the quality of reporting and the nature of harms outcomes
in trials on the effectiveness of exercise therapy in RA or
axSpA is limited. The availability of updated guidelines on
the appropriate reporting of harms may help elucidate the
areas where the reporting is specifically inadequate. More
insights into the specific weaknesses may help improve
not only the reporting but also the design and conduct of
exercise therapy trials in this field. In addition, insight in
the nature of reported harms outcomes might facilitate the
development of structured assessments of harms to be used
in future trials on the benefits and harms of exercise therapy.

The aims of this systematic literature review are to inves-
tigate the quality of reporting on harms outcomes and to
describe the nature of reported harms outcomes in studies
on the effectiveness of exercise therapy in RA or axSpA
patients.

Methods
Study design

This systematic review is reported in accordance with the
Preferred Reporting Items for Systematic Reviews and Meta-
Analysis (PRISMA) statement using those items that were
relevant for the research questions in our study [19]. Our
study protocol was registered in PROSPERO, an Interna-
tional prospective register of systematic reviews (registered
August 29, 2020). Otherwise than described in our study
protocol, we decided to restrict our review to studies on
the effectiveness on supervised exercise therapy in RA or
axSpA, considering two recent systematic reviews about
reporting harms outcomes in knee and hip OA [13, 14].

Search strategy

Eligible studies were identified through an search strategy
that was developed by a trained librarian (JS) and employed



Rheumatology International (2024) 44:25-39

27

in a previous systematic review [5] on the effectiveness
of exercise therapy and physical activity interventions in
RA, axSpA, and knee and hip osteoarthritis (April 2017)
(see Supplementary Appendix 1). For the current system-
atic review, the search was extended with search terms for
harms, such as AEs or risk. The final search was performed
on February 6, 2023.

The search strategy was developed for PubMed/Med-
line, using MeSH terms and free text, and then modified for
use in Embase (OVID), Web of Science, Emcare (OVID)
and PsycINFO (EbscoHOST), Academic Search Premier
(EbscoHOST), PEDro, and the Cochrane Library (see Sup-
plementary Appendix 1 for the search strategy details for
all databases). This search was intentionally broad with no
language or other restrictions being set in order not to miss
any potentially relevant studies. The identified records were
imported into an application enabling independent selection
of publication by multiple reviewers, Rayyan (http://rayyan.
gcri.org) by one of the researchers (JS) and duplicates were
removed before the start of the study selection [20].

Selection criteria

We included randomized controlled trials (RCTs) comparing
an exercise therapy intervention (aerobic, muscle strength-
ening, range of motion or flexibility, neuromotor (including
balance exercises), stretching, or mind—body exercises) with
at least six sessions being supervised by a qualified health
care professional with a control condition. This criterion of
a minimum of six sessions being supervised was deemed
appropriate to exclude home-based interventions in com-
bination with a limited number of face-to-face encounters
with the therapist for instruction. We included studies that
enrolled adult patients with a diagnosis of RA or axSpA
and were published in the English language. The diagnostic
process may involve clinical assessment or the application
of specific classification criteria for RA or axSpA. In the
context of axSpA, this approach encompasses both non-
radiographic and radiographic forms of the condition. Tri-
als on post-surgical exercise therapy or including patients
with multiple diagnoses yet not reporting on RA and axSpA
patients separately were not considered eligible. Moreover,
studies with a randomized, cross-over design or with rand-
omization on the level of institution (e.g., cluster randomized
controlled trials) were excluded.

Selection of studies

The titles and the abstracts identified from the search were
subsequently screened for eligibility. First, every record
was screened with respect to the inclusion and the exclu-
sion criteria by two of three reviewers (MT, CE, and TVV),
independently. Second, the full-text papers of the potentially

eligible records were retrieved and screened again indepen-
dently by two of the three reviewers using the same eligibil-
ity criteria. In case a study was reported in multiple publi-
cations, information from these publications was taken into
account. Publications were considered to be related to the
same study based on sample size, recruitment site, general
patient characteristics, and/or trial registration number if
applicable. Any disagreements on the selection of studies
were resolved by discussion among the three researchers.

Data extraction

Data were extracted from the selected studies using a stand-
ardized sheet (Supplementary Appendix 2). The data extrac-
tion sheet was pilot-tested, and subsequently data extraction
from each study was independently performed by two of
three reviewers (MT and either CE or TVV). Any disagree-
ments were resolved by discussion among the three research-
ers. Data extraction was done in two steps, with different
levels of detail.

Step 1: general study characteristics, reporting of any
harms and details on harms reporting

First, from all the included studies, the following charac-
teristics were extracted for studies on RA and axSpA sepa-
rately: first author and year of publication, number of treat-
ment arms, and number of patients per treatment arm. If
a study was described in multiple papers, the information
from the publications other than author and year of publica-
tion was combined and, with further references the oldest
publication was used.

Moreover, it was recorded if any information on harms
was included in the publication (title and abstract, introduc-
tion, methods, results (including figures and/or tables), or
discussion). For that purpose, multiple terms that were used
by authors to label harm outcomes were taken into account,
including e.g., harms, side effects, negative effects, AEs,
safety, and risk. In addition, outcomes pain, disease activity,
inflammation, or radiologic joint damage was considered as
potential harms outcomes, but only if the authors explicitly
designated these as such in the publication. The same strat-
egy was employed for information on reasons for drop-outs.

In addition to the abovementioned six items recording
the presence of any information in specific parts of the
publication(s), information on harms outcomes was further
extracted using a selection of eight harms-related items from
the CONSORT Harms 2022 checklist [18]. The selection of
these items was based on their relevance to the specific inter-
vention, i.e., supervised exercise therapy. Thus, in line with
the updated and previous version of the CONSORT Harms
extension [17, 18], it was recorded whether a hypothesis
or study objective regarding harms was formulated. With
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regard to data collection, we recorded whether the method
and the timing of prespecified and non-prespecified harms
outcomes were described and whether active (i.e., collec-
tion of harms outcomes by actively asking or assessing) or
passive (i.e., collection of harms outcomes by relying on
the spontaneously report by study participants or supervi-
sors of exercise therapy) surveillance had taken place [18].
Regarding the results, it was furthermore extracted from the
studies whether or not details (timing, duration, or sever-
ity) on harms outcomes were presented, and whether the
observation of no harms was underpinned by the report on
zero events. Finally, for the discussion, it was recorded if a
reflection on harms rather than just their mentioning was
presented.

Step 2: detailed study characteristics and harms outcomes
of a further selection of studies

Second, additional data on the study characteristics (content
of intervention and control conditions, intervention duration)
and the nature of assessed of harms were extracted in those
papers that presented information on harms outcomes in the
methods section(s). The rationale for this selection of papers
was that, according to the CONSORT Harms checklists, the
quality of reporting is mainly determined by the description
of the methodology for the ascertainment of harms [17, 18].

Statistical analysis and synthesis

Descriptive analyses were used for the analyses of the
extracted information. For each of the 14 items of the list on
quality of reporting harms, the proportions of studies meet-
ing that criterion were calculated.

Moreover, any text passages concerning harms outcomes
were systematically gathered and documented for studies
including relevant information in either the methods or
results sections of the manuscript. To ensure data accuracy,
the analyses were conducted by MT and checked by CE.

Results
Study selection

The search identified a total of 6903 records. A total of 6722
records were excluded during the initial screening on title
and abstract (Fig. 1), with the study pertaining to patients
with OA, the intervention not being supervised exercise
therapy or a non-randomized study design being the main
reasons for exclusion. Of the remaining 181 records, the full-
text papers were retrieved. Using the same eligibility crite-
ria, 55 papers reporting on 40 RCTs in RA and 33 papers
reporting on 25 RCTs in axSpA were finally included. The
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characteristics of the 65 selected RCTs and the references to
the publications in which they are described are presented in
a supplemental table (Supplemental Table 1). From these,
the numbers (proportions) of RCTs published in the past
10 years (2013-2023) were 19 (48%) and 19 (76%) in RA
and axSpA, respectively.

Quality of reporting on harms

Table 1 shows the quality of reporting about harms out-
comes for the 65 selected studies. Most of the included
studies reported harm-related information in one or more
sections of the manuscript(s): 29 (73%) and 13 (52%) of
RCTs in RA and axSpA, respectively.

Title and/or abstract

In 10 (25%) and five (20%) of the studies in RA and axSpA,
respectively, harms were addressed in the title and/or the
abstract [21-35]. In about half of the cases, this included a
specific hypothesis or research aim on harms.

Introduction

Fifteen of the 40 (38%) RA studies and four (16%) of the
axSpA studies addressed the issue of harms in the introduc-
tion section of the manuscript. A minority of studies (eight
(20%) of RA and two (8%) of axSpA studies) included
harms outcomes in their objectives [21, 22, 25-30, 36, 37].

Methods

In 13 (33%) of the RA studies and four (16%) of the axSpA
studies, the data collection on harms outcomes was described
in the methods section [21, 22, 25-32, 36—42]. Of these, eight
(20%) of the RA and two (8%) of the axSpA studies reported
prespecified harms outcomes [21, 22, 26, 27, 29, 31, 32, 36,
37, 42]. None of the included studies used a prespecified
threshold of these outcomes to determine their occurrence
in individual patients, but rather evaluated changes in these
outcome measures over time on the group level.

Systematic assessment of non-prespecified harms out-
comes by means of active surveillance was described in two
(5%) RA and one (4%) axSpA studies [38—40]. Active surveil-
lance comprised a planned physical examination by a rheu-
matologist [38], regular structured assessment of AEs by a
nurse [39], or a training diary for the experimental group and a
two-weekly assessment of AEs in the control group by phone
[40]. Reported methods of passive surveillance comprised
asking participants to report to the trial personnel if any AEs
occurred [32, 41] or just mentioning that AE were recorded
[25, 28-30, 42], and in one of these, a reference to the 2004
CONSORT statement on harms was made [28].
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Results and discussion

Information on harms outcomes was included in the results
sections (including figures and/or tables) of 18 (45%) of
the RA and nine (36%) of the axSpA studies and in the
discussion sections of 24 of the RA studies (60%) and

eight of the axSpA studies (32%). In some studies, results
on harms were only reported in the discussion section [43,
44], whereas some other studies only concluded that the
examined intervention was safe without presenting any
data [33, 45-47].
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Table 1 Quality of reporting of harms outcomes in studies on the effectiveness of supervised exercises in RA or axSpA

Item description® RA (N=40) axSpA (N=25)
yes, N (%) yes, N (%)
Harms-related information anywhere in the manuscript? 29 (73) 13 (52)
Harm-related information in the title and/or abstract? 10 (25) 5 (20)
3 Harm-related information in the introduction? 15 (38) 4 (16)
Specific objectives or hypotheses for harms outcomes? 8 (20) 2 (8)
4 Information on data collection of harms outcomes in the methods? 13 (33) 4 (16)
Prespecified harms outcomes:
Method and timing of assessment of harms outcomes described? 8 (20) 2(8)
Non-prespecified harms outcomes:
Method and timing of systematic assessment (active surveillance®) of harms outcomes 2(5) 14)
described?
Method of passive surveillance of harms outcomes described? 4 (10) 3(12)
5 Information on harms outcomes in results section (including figures and/or tables)? 18 (45) 9 (36)
Reported details on prespecified harms outcomes? 8 (20) 2(8)
Reported details (timing, duration or severity) on non-prespecified harms outcomes? 4 (10) 1(0)
Reported information about the number of observed AEs? 16 (40) 7 (28)
6 Harms-related issues or information in discussion? 24 (60) 8(32)
Reflection on findings on harms outcomes of the study? 19 (48) 2(8)

Items are derived from the CONSORT Harms statement 2022 [18]

AE adverse event, RA rtheumatoid arthritis, axSpA axial spondyloarthritis

“References of all included studies can be found in Supplementary Table 1

"Description of data collection of adverse events in the methods section by actively asking or evaluating whether an adverse event occurs

Nature of harms

Table 2 presents the characteristics of the intervention and
the nature of harms, of the 17 studies providing sufficient
information on the methodology of ascertainment of harms
in the methods section. The interventions evaluated in these
studies consisted mainly of aerobic and/or muscle strength-
ening exercises and/or stretching exercises and/or walking
exercises, with the exception of one study on hand exercises
[32] and one on Tai Chi [25] in RA and one study on Badu-
anjin Qigong training [30] in axSpA.

Prespecified harms

The description of the methodology for the ascertainment
of harms comprised prespecified harms outcomes in the
methods section in eight of the 13 selected studies in RA
[21, 22, 26, 27, 31, 32, 36, 37] and two of the four studies
in axSpA [29, 42]. Prespecified harms predominantly con-
cerned measures of disease activity, pain, and/or biologi-
cal markers for inflammation. Three studies reported pre-
specified harms outcome with respect to structural changes
(radiographic damage on X-rays, deformity of metacarpal
phalangeal joints) [21, 31, 32]. In two studies in axSpA, both
from the same author [29, 42], the measurement of harms
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was described on the individual patient level (absence of
a flare-up in disease activity and was defined in terms of
stable or decreased self-reported disease activity and acute
phase reactants).

Non-prespecified harms

In RA, in six of the 13 selected studies [25, 28, 32, 38, 40,
41], the collection of information on non-prespecified harms
was reported. In one study, this was done in combination
with the collection of prespecified harms [32]. In two of
these six studies [38, 40], active surveillance and in four
other passive surveillance were employed. In axSpA, in all
four studies reporting on harms outcomes in the methods
section [29, 30, 39, 42], the collection of non-prespecified
harms was reported. In two of these studies [29, 42], this was
combined with the collection of prespecified harms. In one
of these four studies [39], active surveillance and in three
passive surveillance were reported.

In the five studies reporting on AEs in the interven-
tion group [25, 29, 30, 38, 41], the nature of the follow-
ing types of non-prespecified AEs in the intervention group
was reported: musculoskeletal pain, joint swelling, flare-
up, nausea, flue/cold/influenza (more than one study); fall,



31

Rheumatology International (2024) 44:25-39

(dm) ezuangur (g1
‘g uotsuaradAy ‘(D) Pamor[of
daays aaneioisaruou ‘(O 9IOM SUOTIEPUSWIIOIAL
‘g7 ‘dm) ured yoeq mop [PUOTIRUISIUL SHYS pue
(O g1 ‘M) ssouyns Sut HYV Jo uoniuyap oy 104
-uow ‘(D) uorssaxdap ‘(O *'SUOTIBNBAD [BITUI[D )
pue g1) Surjoms jurof 10 Surmp 3s13o[orewnay
ured 03 onp osiom :porrad ) Aq syeom g AI19A9
uonuaAloul Sulnp sgy  paurioyrad sem sHY pue
(g7 yeap ‘(g7) uaprode SUOTIBIIPAW JUBITWOD
Ie[NOSEA0IQRID :porrad -uo9 Jo 3uIp10931 Y],
UONUAAIIUI ULINp SHYS 2OUDJJ1244NS IANOY

(dnoi3 [onuod) uonooyur
‘(sdnoi13 jonuoo pue uon
-uoAIur) A1o31ns ‘(sdnoi3
[OTUOD pUB UOTIUIAIUIL)
er3remau ‘(sdnoi3 jonuoo
pue UOT)UIAIUIL) N[J
‘(sdnoi3 [onuos pue uon
-uoAaIur) dn-oreg vy
‘(dno13 uonuaaIojur)
easneu ‘(sdnois [onuod #00T ‘T8 1°
pue uonjuaarojur) ured [ejo  sIpruueo]) sV jo Kouonb
-[sonasnw :pajtodar sy -21f pue 2d£) oy) papnjour
Apms SoW0oINo Ajayes Arewitig

(Y€ = ) ISI019XD
(D) ou {(g¢ =1u) 9SIOIIX
(47 paseq-puey ((ge=u)

- 9] 9sIOIOX3 (M) Paseq-1eM  [8€] L10T 'T¢ 10 eranbig

(er=u)
areo Tensn (g1 =u) e30K

Ay} 0] PIe[aI 1M SHV'S ON 20UD]1244NS 2AISSDJ - 8 paseq-owoy pue dnoin [82]1 10T T8 10 prep
(sdno13
[OUOD PUB UOIUIAIIUIL)
[rej ‘(sdnoi3 jonuoo pue
UONUDAIIUL) UOTIOJJUL
159y ‘(sdnoi3 [onuod Ne A
PUB UOTIUSAIIUT) N[J/PIOd Jo Kouanbaiy pue od£)
‘(sdnoi3 jonuos pue uon 9} papn[oul SAWOIINO
-uaAloiur) easneu ‘(sdnoid Kyoyes Arewtid ‘[omun
[OTUOD PUE UOTIUSAIIUT) s[o95 Juedroned oy J1
dn-arey vy ‘(sdnoi3 Jo ‘[rey ‘dn-arep <39
[OUOD PUB UONUSAIIUIL) UONUAIUI Ay} SuLInp
ured [e10[9ySO[NISNA SHV SeMm dIdy) JI doue) (Z1=u)
:pariodar sgV Jo aInjeN -SISSB [BOIPAW J33S 0) ISIOIAX JO SIYAUdq
UOTJUAIOUL pasiape a1om syuedronreq AU} UO AIAPE {(Z] =U)
Ay} 0) PAR[AI STVS ON 20UD]1244NS 2A1SSDJ - 8 9SI0I9X? paseq-Sunylepy  [1#] 120T 8 19 BUUON
(E1=N) sBLIYIIE projewnayy
SQWOINO SWLIRY SOWO02INO suLIey
SWOINO SWLIRY UO SINSIY JO UOMNI3[[0 JO POYIRJA]  SAWOIINO SULIRY UO SINSIY JO UOTII[[0 JO POYIRIA (S20m)
UOTUAIIUL Teak
Swoo)No surey poyroadsaid-uoN SOWo0oINO surrey payroadsaig uoneing  swae Apms jo uondrrosaq uoneorqnd pue Joyiny

UOT)O9S SPOYIOUI ) UT SAUIOINO SULIBY JO UOT)I[[0d 3y} Sur)rodar saIpmnys 9soy) JO S)NSAT PIAISSO PUE SOWIOIINO SULIBY JO AINJBU PUE UOTIS[[0D JO spoyaw ay) jo uondrosag ¢ ajqel

pringer

a's



Rheumatology International (2024) 44:25-39

32

porrad

Apmis yoam-z | ay) Sulnp
Sururen Suryojams pue uorn
-eonpa 1o D 1], Yiim paje

-100SSB S OU 1M Iy,

dnoi3 1oyyre ur s3oalqns Aq
pajodar a1om sV 12410 10

sor(ur pajeror-3ururen oN

(dnoi3 uonuaaraiur) ured
UIIE JO UOTJBqId0BXa JUQIS
-uex ‘(sdnoi3 jonuoo pue
uonuAAIUY) V¥ JO sarey
£q 10§ payuN0dOE AY[IqESIP
‘(sdnoi13 jonuod pue uon
-UQAIU]) UOT)UAIIUT
[eorpow Surpaau ‘(sdnoi3
[0T)UOD PUB UOTIUIAINU])
uorssrupe [ejdsoy ‘(dnoig
[0T)UOD pUB UOTIUIAIIIUY)
uonIpuOd FUIU)eIY)-9JI[
‘(dnoa3 jonuood) yyeap
:JUSUIIEDI) 0} Paje[or

Se papIesal a1om duou

nq ‘pajrodar 1M SHYS

POPIOJAI AIoM STV
20UD]J124UNS AISSDJ

Ssyoom
om} K194 pouoyd a1om
syuaned jonuoo ‘A[euon
-Ippe {paJen[eAd 9q P[nod
sgV pue aoueridwoo jey)
os sjuaned [[e £q paure)

-urews sem Areip Sururer y

20UD]J1244NS 201Dy

juwWIeaI) 0) PAJe[l
A[qissod pue ‘pajeforun
‘paIR[al SB PAYISSL[O pue
sjuedronred 10 suerorurd
yoreasar ‘sysideray) Aq
PapI0da1 arom sjuedion
-Ted 10 ‘SIOUDIBISAT ‘SUBTO
-1utpd Aq partodar sgy
pue (A[Iqesip pue ‘uon
-UQAI)UI [BIIPAW ‘UON
-ezire)dsoy ‘sjuaad Jur

-UBIY)-9J1] ‘YIedp) SHV'S

20UD]]1244NS dAISSDY

sdnoi3 ueomioq seouaIf
-JIp ou ‘A)IATIOR 9SBISIP
pue ured ur paaoxdur

dnoi3 uonuoaIajuy

dnoi3 uonuoaIul
ur pasearoop ured pue
Ky1anyoe aseasiq ‘D

pue YSH ur saSueyd oN

sdnoi3
U99MIDQ SIOUIIIYIP ON

uon
-~UQAIQ)UI J9)J8 PUE I0Joq

Passasse (5159} Alojeroqe|

JUOWISSISSE [BQO[T UBIO
-1sAyd ‘ured) snrgyre

JO JU)Xd pue AJLIOAS
UOTJUQAIONUT JO)Je
passasse ‘(ured ‘SyQ
‘uonedIpaw ‘(YSH ‘dYD)
sIoyIew A1ojeroqey) A

-AT}OB 9SBISIP JO SAINSBIA

(squowr 7|
pUE }, ‘QuI[aseq I8 PaIods
sjutol O Jo Ayuriogop

jurof jo 92139p ‘syurof
UQ[[OMS PUE I3PUd) JO N))
SoINSeaw AJATIOR 9SBASI(]

Cl

¥C

§ 9SIOIXA O1qOIdE pasiazadng

9T

4!

(01 =u) uoneonpa
Ssou[[oMm pue Juryolens

(O] =u) SISIOIAXA YD IB],

81r=u
Sururen juswoAOwW Jo
o3uer (g1 =u) Sururen

Q0UR)SISAI 9AISS2IZ01]

Sr=u
JSIOIOX-AWOY (G =1U)

(07 =u) Sos10IaX Jur

-yo3ems (O =u) Jururen
Q0UBINPU? pue YISuang

(rye=u)
Ied [ens() {(9yg=1u)
weidoid os1010%0 puey

[$2]1 800€ 'Te 10 Suep

o[8S
‘0] 600T "Te 30 Aowa]

[92] 600T T8 12 YaisH

[LT] TTOT Te 1o Tesseng

el LS—SS
‘7€l S10T T8 190 quey

SAWOIINO SULIey U0 SINSAY

SOWOJINO SULIRY
JO UOTIO[[09 JO POYIRIA

SQWIOIINO SwLIey uo S)NSay

SOUIOJINO SULIRY
JO UOTIO[0D JO POYIRIA

sowooIno swirey pagroadsard-uoN

SOW0o)NO surey payroadsaig

(Syoom)
UOTIUdAISIUT
uonemq

suwre Apnys Jo uondrrosaq

189K
uonedrqnd pue Joyqny

(ponunuoo) zsjqey

pringer

Qs



33

Rheumatology International (2024) 44:25-39

sdnoi3 sI0Ssasse papur[q £q

30q UT AJIAT)OR 9SBOSIp UI SYIUOW ¢ AJOAD PISSISSE

9SBAIOQ(] "PAAIISQO Sem (SVYQ) Ananoe aseasip

dnoi3 uonuaaIaur 9y} sem jurod puo A1epuodos

ur o3ewep 9I0W PIEMO) ‘(sqyuowr 47 pue [ 1)

puon e Inq ‘sdnoi3 syurol a3xe[ oy Jo a3k

uaam)aq oFewrep oryderd -wep omyderorper sem
-OIpeI Ul 90UAIQYIp ON  AI9jes jo jurtod pud Arewnrig

sypuow 7|

KIaA9 Ae1-¥ syjuow ¢

K129 uerdisAyd £q

Passasse HYSH yuaunean

reorpaw ‘ured jurof ‘syurol

sdnoi3 uoamiaq UQ[[OMS JO IqUINU ‘SSAU
SOOUQIOYIP [BONSHRIS ON  -J1Is Suturow Jo uoneincg

PAAIISQO SASBAIOUT ON JID “YSH ‘SounouoN

Sururen 19)je

puUe 210J9q SYoom 7 ISI3

dnoi3 uon -o[ojeWNAYI AQ PIssIsse

-UQAIIUI UT A[JueoyTusis {(YSH) siuawssasse A10)

Pasea109p sjutol u[joms -BJOQe[ pue uonow Jut

Jo 1aquunu Inq ‘sdnoi3 -mp ured pue ‘ssouIopu)

10q Ul AJIAT}OR OSBOSIP ‘Surroms anssn 3Jos Joj
ur sagueyd JuedyIuIIsuy paurwex? a1om sjutof g4

dnoi3 uonuoaIoIul 10ssasse papur[q Aq

ur 19Y31Y Sem SYOIM ¢  UOISSIWPE JA)Je SYOIM 4

Je ured ‘sdnois uoamioq Pue Z[ ‘9 ‘¢ ‘UoISSIWIpE

SOOUQIIP JueOYIUSIS OU Jje pojenyead ‘ured “YSH

‘sdnoi3 yjoq ur senseawr ‘syurof U9[[oMS JO JOpUD)
AJIATIOR 9SBASIp UL QUI[O9  Joquinu) AJIATIOR JSBISI(]

sdnoi3 SIOSSIsSe papul[q Aq

joq ur AJIATIOR 9SBISIp Ul SYIUOW ¢ AIOAQ PISSISse

9SBAIOA(] "PAAIISqO Sem (SVQ) Ananoe aseasip

dnoi3 uonuaarayur ay) sem Jutod pua A1epuooas

ur o3ewep 9I0W PIEMO) ‘(sqyuour 7 pue Z[ 1)

puan e inq ‘sdnoid sjyurof a3re[ oy jo a3e

uoam)aq d3ewep dwyderd -wep oryder3orper sem
-OIPEI UT 90UIYIP ON  AJ9jes jo jurtod puo Arewrig

(Is1=u)
QIed [ensn {(8G| =u)
+01  os1010%d dnoi3 pesiazadng

(¢1=u) Sururen oN
(g1 =u) [00d + Sururen
dnoin (41 =u) Sururen
dnoin (41 =u) 2onoeid
AderayorsAyd ur Sururelry,

Y01 ‘(p1 =u) Suturen-yjog
(6=1u) Sururen ou ‘(g =1u)

g  werdoxd Sururen [eorsAyg

(T1=u)
Sururen ou ¢(g] =u) 3ur
Tl -Uren [eAId)UI 9AISsaIS01d

(0g =u) werdoxd as1o19%9
QATIBAIISUOD ((}¢ =U)
$  werdord 9S10IaX QATSUU]

(Is1=u)
QIed [ensn {(8G| =u)
+01  os1o1oxe dnoi3 pesiazadng

[£9-6S
‘12l €00T 'Te 10 Suof o

[1€] €661 'Te 10 ussuey

[9€] €661 T8 10 punjseg

[L€] ¥661 'T& 10 S10qSuk T

[cz]
000¢ 'Te 10 9puy Usp UeA

[£9-65
‘171 €002 T8 39 Suof o

SAWOIINO SULIey U0 SINSAY

SOWOdINO SuLIRY
JO UOT)OI[[09 JO POYIQJAl  SAWODINO SULILY UO S)NSIY

SOUIOJINO SULIRY
JO UOTIOY[0D JO POYIRIA

sowooIno swirey pagroadsard-uoN

SOWooINOo surey payroadsaig

(Syoom)
UOTIUdAIIUT
uoneing  swae Apms jo uondrrosaq

189K
uonedrqnd pue Joyny

(ponunuoo) zsjqey

pringer

a's



Rheumatology International (2024) 44:25-39

34

:dnoi3 uonuoAIIUI UT OSTO

JUSUIEBAI) JO SYIOM T ISIY

o) Surnp snio pue Y3y
Q) UI QYor d[osnu PIA

paytodar dnoi3 Suo3ib
urfuenpegq oy} ur sjusned

potiad uoneAaIasqo

o Surmp sjuaned ay)
Kq payrodar a1om STVS ON

dnoi3

[OIIUOD pUEB UOTJUIAI)UT

A} UI SISYDILSAI oy} 0)

paytodar pue pap10oa1 oq
0} parmbair arom sV [V
20UD]1204NS dAISSDF

ured Ju)sIsIog
eosneu pue ured 159y systderayio
-1sAyd oy Aq parrodax

-1oX? urmp poyrodar sy

dnoi3

UOTUIAINUI Y} JO JOAEJ
ur Juedyrudis A[[eonsne)s
pasoxdut (YSH pue

SHYV :20up]j124.4ns 2a1ssvd YD 1deoxe) sansesw [y

sdnoi3 usamioq
SOOURIJJIP [BONSIIRIS ON

PIAIISQO SISBAIOUT ON

dnoi3 uon

-uoAI)UI ur ApueoyIuSis

paseardap sjutof uofjoms

Jo 1oquunu Inq ‘sdnoi3

[10q ur KJTATIOR JSBISIP
ur sagueyd JuedyruIsuy

dnoi3 uonuoaIdul

ur 10y31y sem Syoom ¢

je ureq ‘sdnoi3 uoamioq

SOOUAIRYIP JUBOYIUSIS OU

‘sdnoi3 yjoq ur semseaw
K)JTATIOR 9SBASIP UT QUI[O9(]

qsd pue
‘4D ‘Tvdsvd ‘Svdsv
Kq passasse AJIAT)oe

OSBASIP PASBAIOIP IO
91qess se paugep ‘porrad
UOTIUIAIUI 9Y) 10)Je sdn
-9IR[j 9SLASIP JO JOUISqR
S PaIopISu0d sem Kjoyes

syjuow 7|
KIoAd ABI-YX “Syjuow ¢
K19 uerorsAyd £q
PIssasse YSH yuauear)

rearpawr ‘ured jurof ‘syurof

UQ[JOMS JO JOqUINU ‘SSOU
-jns Jururow jo uoneing

d¥D “4SH ‘SSunjouoN
Sururen 1a)je
pue 210J9q SYoM T ISI3
-0[0JeWINAYI £Q PISSIsse
{(MSH) siuawssasse A10)
-eIOQe[ puE UON)OW FUI
-Inp ured pue ‘ssouIapua)
‘Jur[oms anssi 1Jos 10y

paurwexa a1om sjutof g4

J10Ssasse papur[q £q

UOISSTWPE J9)Je SYoM 4T

pue Z[ ‘9 ‘¢ ‘uoIssmupe
Je pajen[ead ‘ured YSq
‘sjurof us[joms Jo I3pud)
Ioquinu) AJIATIOR 9SBISI(J

(og=u)
Sururen ou (g =u)
Z1  Sururen SuoSib urfuenpeg

(0s=u)
aIed [ensn ()G =u)
SOSIOIOX? )Suans pue
Tl 91qoIdR ANISUAUI-YSIH

[0€] 610T T8 10 91X

[99-+9
‘6T] 610T 'Te 10 SeeoAS

(4 =N) snureojApuods [erxy

(g1 =u) 3ururern ou
{(¢1 =u) 1004 + Sururen
dnoi3 ¢(4] =u) Sururen
dnoi3 ‘(1 =u) sonoead
AderoyporsAyd ur ururen

01 ‘(41 =u) Suturen-yos
(6=1u) Sururen ou (6 =1u)

g werdoxd Sururen [eorsAyg

(cr=u)
Sururen ou ¢(gT =u) Sur
71 -urer [eAlojur aAIssaISold

(0¢ =u) wesdord 9s1019%
QATIBAIISUOD (€ =U)
$  werdord 9S1019Xa QAISUIU]

[1€] €661 T 10 uasuey

[9€] €661 'Te 3o punjseg

[L€] ¥661 'Te 10 S10q3uk

kd
000T 'T¢ 19 9pUF Udp ueA

SowodIno suLrey
SAWOIINO SULIey U0 SINSAY

JO UOT)OI[[00 JO POYIQJAl  SAWODINO SULILY UO S)NSIY

SOUIOJINO SULIRY
JO UOTIO[0D JO POYIRIA

sowooIno swirey pagroadsard-uoN

SOW0o)NO surey payroadsaig

(Syoom)
UOTIUdAISIUT

uoneing  swae Apms jo uondrrosaq

189K
uonedrqnd pue Joyqny

(ponunuoo) zsjqey

pringer

Qs



Rheumatology International (2024) 44:25-39

35

Table 2 (continued)

Non-prespecified harms outcomes

Duration Prespecified harms outcomes

Description of study arms

Author and publication

year

intervention
(weeks)

Results on harms outcomes Method of collection of Results on harms outcomes

Method of collection of
harms outcomes

harms outcomes

Not described

Active surveillance

26

Supervised exercise and

Fang et al. 2016 [39]

Patients were followed

home-based exercise

up by telephone by a

24); home-based

exercise (n

(n

nurse every two weeks

=20)

to complete questions on
outcomes including AEs

Explicit statement that no

Passive surveillance

Increase in ASDAS in two

Safety was considered as

12

Endurance and strength

Sveaas et al. 2014 [42,

The report of any AE was AEs were observed

patients of the interven-

tion group
On group level decrease in

absence of a flare-up in

training (n=13); usual

care (n=15)

67]*

included in the definition

of safety

disease activity defined as
stable or decreased self-

ASDAS in the interven-

reported disease activity

tion groups. No differ-

(ASDAS and BASDAI)

ences in CRP and ESR

between groups

and acute phase reactants

(CRP and ESR)

AE adverse event, ASDAS The Ankylosing Spondylitis Disease Activity Score, BASDAI The Bath Ankylosing Spondylitis Disease Activity Index, CRP C-reactive protein, DAS Disease Activity

Score, ESR erythrocyte sedimentation rate, MCP metacarpophalangeal joints, SAE serious adverse event

Studies comprises of multiple articles. The main article that was first published was used and the other articles are referred to in the references

neuralgia, surgery, morning stiffness, low back pain, hyper-
tension, chest infection, and chest pain (one study).

Discussion

This systematic literature review found that about 50-75% of
studies on the effectiveness of supervised exercise therapy in
RA or axSpA included any information on harms outcomes
in the related manuscript(s). Of these, the majority did not
further specify how harms outcomes were defined or moni-
tored. Thus, the majority of the RCTs on the effectiveness of
supervised exercise therapy in RA or axSpA lacks detail and
consistency of reporting on harms that is imperative to make
an accurate evaluation of harms of exercise therapy. Con-
sequently, considering the findings of our review, to date,
there is too little information to allow firm conclusions about
the absence or the presence of harms of supervised exercise
therapy for patients with RA or axSpA.

The issue of poor quality of reporting harms outcomes
is well recognized in the literature for pharmacological as
well as non-pharmacological interventions in RMDs. Ethgen
et al. [11] concluded already in 2005 that the reporting of
harms in published randomized, controlled trials of phar-
macologic and non-pharmacologic treatment for RA and
hip or knee OA was suboptimal and that harms outcomes
were less often described less in reports of non-pharmaco-
logic as compared to pharmacologic treatment trials. More
recently, two systematic reviews [13, 14] on harms outcomes
of exercise therapy in hip and knee OA concluded that less
than half of trials included a statement on harms outcomes,
in which the proportion is even lower than those observed
in the present study. The two latter reviews also concluded
that in many trials, the reasons for dropping out were, if
applicable, not classified as AEs. The recommendation of
the CONSORT 2022 Harms to describe reasons and tim-
ing for discontinuation, including if related to participants
experiencing harms, might overcome this omission in future.

Remarkably, the number of studies reporting on harms
outcomes in the results or discussion sections exceeded the
number of studies with harms-related information in the
methods section, whereas only a few trials explicitly formu-
lated one or more research questions on harms outcomes.
This finding indicates that although authors have failed to
address harms according to the reporting guidelines, they
are well aware of the relevance of potential harms of exer-
cise therapy. A possible explanation for this inconsistency
in reporting on harms is that for some outcomes, exercise
therapy can have both positive and negative effects, particu-
larly with respect to disease activity and pain levels [48-51].
In many studies included in our review, the outcomes on
disease activity or pain were well defined and systematically
assessed and presented, however without any reference to

@ Springer
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whether or not they were considered as harms outcomes. In
all of these cases, the results were presented on group level.
While this approach provides valuable information on the
impact of exercise therapy either positive or negative, it is
possible that it may mask or overlook episodes of increased
disease activity or pain experienced by individual patients
in all study arms as possible harm. These effects might have
occurred during the trial period but were not adequately
captured. To address this issue, it is advisable to establish
predetermined thresholds for disease activity measures and
pain levels that are considered unacceptable and should be
labeled as harm outcomes [18]. By specifying these cut-off
points in advance, researchers can better identify and report
on any AEs experienced by individual participants during
exercise therapy interventions.

In addition to the unclarity about the interpretation of
outcomes that were well described and systematically evalu-
ated but not specifically designated as harms outcomes, a
number of studies provided results on non-prespecified AEs,
but did not mention their planned assessment in the method
section. This observation may indicate that reports on harms
outcomes in studies on the effectiveness of exercise therapy
relatively often rely on spontaneous, self-reported AEs
from participants without specific prompting. Although that
reporting is in accordance with the guidelines on report-
ing of exercise therapy interventions such as the Consensus
on Exercise Reporting Template (CERT) [52], in exercise
therapy trials, the systematic assessment in all study arms
is needed. Participants in the non-active study arms might
also experience AEs related to non-therapeutic exercising or
during the performance of daily activities. Moreover, study
arms may vary in terms of participant interaction with trial
personnel, which may also include varying intensities of
supervision when different exercise therapy interventions
are compared [52]. Furthermore, in case of a non-exercise
control arm, both trial personnel and participants in the
experimental arm(s) may be more inclined to attribute nega-
tive effects to the intervention. Thus, an imbalance in the
opportunity to report AEs can introduce potential biases and
limitations when comparing harm outcomes across different
groups and potentially leading to an overestimation of harms
in treatment groups.

The results of this review suggest that there is ample
room to enhance the quality of harm assessment in stud-
ies on the effectiveness of supervised exercise therapy in
RA or axSpA. In particular, there is a need for systematic
approaches to capture harms outcomes including partic-
ipant-reported AEs in all study arms [53]. Prespecifying
harm outcomes is crucial as it helps researchers to systemati-
cally assess and capture any negative effects that may arise
from the intervention [54]. Our inventory of the nature of
harms could be used as a starting point for a consensual
list of harms outcomes that should be prespecified in trials

@ Springer

on the effectiveness of supervised exercise therapy in RA
or axSpA. Prespecified harms outcomes could encompass,
among others, episodes of increased disease activity, severe
pain or fatigue, intensification of (pain) medication, and
radiological progression in case of longstanding interven-
tions. Structured questionnaires, and regular and consist-
ent monitoring throughout the study duration in all study
arms allow comprehensive evaluation of potential harms of
exercising and provide a more balanced understanding of its
potential risks and benefits. For that purpose, consensus on
a set of recommended harms outcomes for exercises, both
generic and for specific rheumatic conditions, is needed. By
employing rigorous and standardized methods, researchers
can minimize bias and ensure a more accurate evaluation of
harm outcomes.

Due to the overall poor reporting of harms in the selected
studies on exercise therapy interventions in inflammatory
arthritis, the potential association between the patients’ dis-
ease characteristics and the occurrence of harms could not
be explored. To address this issue, studies that adequately
report on the occurrence, nature, and severity of harms as
well as potential risk factors are needed.

This review has some limitations we would like to
address. First, we only included studies in English language,
resulting in potential missed studies in other languages that
could be relevant. Second, in our study, we focused on
interventions in which the exercise sessions were all, or at
least for a substantial part, supervised. Thereby, the results
may not be generalizable to home-based exercise programs.
Third, with the quality of reporting of harms in exercise tri-
als in OA already being addressed, we focused on two types
of inflammatory RMDs. Therefore, it remains to be estab-
lished to what extent our findings are generalizable to other
forms of RMDs such as fibromyalgia. Finally, we presented
only details of harms outcomes from studies describing data
collection methods in the methods section(s) of the related
paper(s). Although this allows an appropriate interpretation
of the presented findings, this policy could have influenced
the overview of the nature of harms outcomes we presented.

In summary, this systematic review found that the report-
ing on harms in RCTs on supervised exercise therapy in
inflammatory arthritis is generally insufficient. Although the
non-systematic assessment of harms outcomes, such as self-
reported participant feedback in the intervention group(s)
can offer valuable information in exercise therapy trials, it
should be interpreted cautiously. Variations in study arm
supervision and participant interaction may have an impact
on reporting of harms, introducing potential biases. To
improve the assessment of harm outcomes in studies on the
effectiveness of exercise therapy, consensus on the most rel-
evant harms outcomes in exercise therapy trials in RMDs,
including prespecified thresholds where applicable, is rec-
ommended. Moreover, a better implementation of existing
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recommendations on the assessment and reporting of harms
outcomes during the design, conduct, and reporting of stud-
ies is needed. This will help ensure more reliable and robust
evaluations of the balance between harms and benefits of
exercise therapy in future research.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s00296-023-05502-3.
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