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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 rheumatoid 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] 

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 
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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. 
qcri. 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 

http://rayyan.qcri.org
http://rayyan.qcri.org
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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 

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].

Fig. 1  Flowchart search strategy 
and screening process Records iden�fied through database searching:  
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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 

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, 

Table 1  Quality of reporting of harms outcomes in studies on the effectiveness of supervised exercises in RA or axSpA

Items are derived from the CONSORT Harms statement 2022 [18]
AE adverse event, RA rheumatoid arthritis, axSpA axial spondyloarthritis
a References of all included studies can be found in Supplementary Table 1
b Description of data collection of adverse events in the methods section by actively asking or evaluating whether an adverse event occurs

Item  descriptiona RA (N = 40)
yes, N (%)

axSpA (N = 25)
yes, N (%)

1 Harms-related information anywhere in the manuscript? 29 (73) 13 (52)
2 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  surveillanceb) of harms outcomes 

described?
2 (5) 1 (4)

 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)
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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 Ta
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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 

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.
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