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ABSTRACT
Introduction: While adverse events related to physiotherapy are possible, the type of adverse event and the area of physiother-
apy practice in which they occur are not well understood. The purpose of this scoping review was to establish adverse events 
related to physiotherapy practice and understand the nature of these events and the circumstances in which they occurred. 
Methods: Relevant literature from January 2014 to February 2024 was gathered from five electronic databases. Studies report-
ing adverse events within any physiotherapy practice (intervention or assessment) were eligible. Two reviewers independently 
assessed title and abstract, and full texts. Findings were synthesised by clinical streams. 
Results: A total of 58 studies met the inclusion criteria. Common adverse events described in musculoskeletal physiotherapy 
involving manual therapy, exercise and electrotherapy were increased pain and stiffness. Cardiorespiratory physiotherapy inter-
ventions involving early mobilisation, exercise and airway clearance therapy reported desaturation and haemodynamic insta-
bility. Neurological physiotherapy studies reported falls and fatigue during gait and balance training and exercise. Oncology 
and aged care interventions involving exercise, balance training and lymphoedema management reported increased pain and 
muscle strain while studies including pelvic floor muscle training reported the adverse event of vaginal discomfort.
Conclusion: This review identified adverse events occurring during physiotherapy interventions or assessment procedures. 
Increased monitoring and proactive safety measures may be necessary to ensure patient safety during these treatments. 
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What is already known about this topic:

•	 Adverse events within clinical trials and observational studies 
across physiotherapy practice have been documented. However, 
the adverse events and the nature of physiotherapy practice dur-
ing which these events have occurred are not well understood. 

What this study adds: 

•	 This review summarises adverse events attributable to physio-
therapy across a range of clinical practice areas. The awareness 
of these events highlights the importance of clinicians adapting 
and monitoring their practice to maximise patient safety.

hospital settings, unsafe healthcare practices contribute to 
134 million adverse events annually (1,2). An adverse event 
is defined as an incident in which harm resulted to a person 
receiving healthcare (3). A serious adverse event is defined 
as any undesirable experience occurring during interven-
tion which requires further medical attention or extended 
hospital stays (4). The healthcare treatment may involve a 
procedure, medication or a specific intervention, and the 
type of adverse events can have a wide range of severity, 
including injury, specific signs or symptoms, psychological 
harm or trauma (5). Adverse events may be unintended or 
a side effect of treatment, with the potential for either no 
harm, rapid recovery, the possibility of an extended hospital 
stay or significant clinical deterioration requiring additional 
medical attention (6). 

Introduction 
Patient safety is important in all healthcare settings. 

However, preventable adverse events do occur and are 
a significant challenge globally. Recent data generated 
by the World Health Organization indicate that within 
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While patient safety is the foundation of healthcare prac-
tice, procedures or interventions associated with unintended 
harm can arise as a result of medical, nursing and allied health 
management, including physiotherapy (7). Although physio-
therapy procedures and treatments are commonly acknowl-
edged for their safety, particularly when implemented by 
qualified professionals (8), adverse events do occur (4). 
Musculoskeletal physiotherapy has been associated with a 
range of risks, including those related to manual therapy (e.g. 
increases in pain beyond baseline following treatment) and 
electrotherapy (4,9). In the field of cardiac surgery, 20% of 
physiotherapy interventions within intensive care were asso-
ciated with adverse events, with 10% of these linked to neg-
ative outcomes (10). Similarly, early mobilisation in critically 
ill patients has been linked to haemodynamic and respiratory 
changes which have raised potential safety concerns (11). In 
physiotherapy management of patients with Parkinson’s dis-
ease, common adverse events reported include falls, pain or 
discomfort and hypotension (12). 

Early awareness and recognition of potential risks are 
vital for the safety of physiotherapy interventions and are 
key strategies to reduce the occurrence of adverse events 
(13). The benefit of this practice extends to those of gradu-
ate-entry physiotherapy students to facilitate the reduction 
in risk of harm in clinical situations (14). Instruction for stu-
dents regarding potential adverse events across a variety of 
clinical fields of physiotherapy may be instrumental in devel-
oping risk management skills and contribute to enhanced 
patient safety, a core professional expectation of clinicians 
(15). Given the diverse field of physiotherapy practice, it is of 
clinical value to identify adverse events directly attributed to 
physiotherapy interventions and the nature of those adverse 
events. The collation of this information can be used to 
improve the awareness of clinicians and physiotherapy stu-
dents of potential adverse events related to clinical practice. 
This may further promote the implementation of mitigating 
strategies to minimise or eliminate their occurrence (16). 
Furthermore, the problems with adequate systems to cap-
ture adverse events and the poor quality of the data that are 
collected is well documented (17). Learning from the adverse 
events that are reported can assist us identify priorities for 
investing in improved systems or supplementary data collec-
tion for this process. This scoping review is a step towards 
achieving this. 

A scoping review was chosen to enable a broad inclu-
sion of studies regardless of study design or quality (18). The 
objective of this study was to: (i) establish the adverse events 
related to physiotherapy practice; and (ii) describe the nature 
of these events. 

Methods 
The scoping review methodology involved documen-

tation of a structured protocol including: eligibility criteria, 
information sources, selection of sources of evidence, data 
charting process and synthesis of results. The Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses 
extension for Scoping Reviews (PRISMA-ScR) was used to 
guide the reporting (Appendix 1) (19). 

Eligibility criteria

The review included studies that met the following cri-
teria: (i) peer-reviewed literature; (ii) studies published from 
January 2014 to February 2024; (iii) studies conducted in 
physiotherapy settings; (iv) reporting of adverse events or 
serious adverse events (as defined within each study) during 
or after the physiotherapy intervention or assessment pro-
cedure and was deemed by the study to be attributable to 
the physiotherapist-prescribed intervention or assessment 
procedure; and (v) studies published in English. Exclusion cri-
teria were: studies involving adverse events in physiotherapy 
students rather than patients.

Information sources

The process of identifying potentially relevant studies 
included searching the following bibliographic databases 
from January 2014 to February 2024: Scopus; Physiotherapy 
Evidence Database (PEDro); Excerpta Medica Database 
(Embase); Medical Literature Analysis and Retrieval System 
Online (MEDLINE); Psychological Information Database 
(PsycINFO); and Cumulative Index to Nursing and Allied 
Health Literature (CINAHL). The time frame of 2014 to 2024 
was selected in order to focus on studies published in the last 
10 years due to their relevance to recent or current physiother-
apy practice. As physiotherapy practice continues to evolve, it 
is likely that some practice procedures and technology from 
more than 10 years ago are not consistently equivalent to cur-
rent practice. For some practices, continuous quality improve-
ment in healthcare would enable a proportion of adverse 
events to be minimised by controls in place. Adverse events 
which occurred more than 10 years during physiotherapy 
practice, if persistent, are likely to be captured in a search lim-
ited to the last 10 years. The search strategies were developed 
and further refined through team discussion. The search strat-
egy applied in each of the databases is outlined in Appendix 2. 

Selection of sources of evidence

Covidence (Covidence systematic review software, Veritas 
Health Innovation, Melbourne, Australia, 2024) and Endnote 
20 were used for data screening and extraction. The retrieved 
references were imported into Endnote 20, where duplicates 
were identified and removed. These references were subse-
quently imported into Covidence for the screening process. 
Two reviewers (YW and ALL) independently conducted the 
initial title and abstract screening. These reviewers evaluated 
the eligibility criteria for each study; any disagreement was 
resolved through discussion. Following the title and abstract 
screening, the two reviewers independently evaluated the 
full text of the selected studies to make final decisions.

Data charting process

Data extraction was performed using Google Sheets and 
Microsoft Excel. Extracted data included study design, patient 
condition, number of participants, demographics (age and 
sex), nature of the physiotherapy interventions, the location 
of the physiotherapy assessment or intervention (e.g. hospi-
tal setting – inpatients or outpatients; primary care – private 
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practice, community, home) and related adverse or serious 
adverse event(s) reported during physiotherapy interven-
tions. One reviewer (YW) extracted the relevant data from 
the selected studies and the team evaluated the data system-
atically. Any disagreements arising during this process were 
resolved via team discussion.

Synthesis of results

Findings were synthesised in tables, grouped by physio-
therapy clinical stream: musculoskeletal; cardiorespiratory; 
neurological; oncology, aged care and pelvic health (20).

Results 
Selection of sources of evidence

After 261 duplicates were removed, 1,104 studies were 
identified from searches of electronic databases and review 
article references. Based on the title and abstract, 1,015 stud-
ies were excluded, with 89 full-text articles to be retrieved 
and assessed for eligibility. Of these, 31 were excluded for 
reasons outlined in Figure 1. The remaining 58 studies were 
considered eligible for this scoping review. 

Characteristics of sources of evidence

The included studies were published from 2014 to 2024. 
Study designs included 36 randomised controlled trials; one 
randomised cross-over study; 20 non-randomised interven-
tional, cross-sectional, cohort or feasibility studies; and one 
case study. Sample sizes ranged from one to 1,208 partici-
pants. Across the studies, the age of participants ranged from 
a median of eight months to a mean of 80 years. Regarding 

areas of physiotherapy practice, 22 studies reported on 
adverse events on musculoskeletal physiotherapy (21-42), 20 
in cardiorespiratory (43-62), eight in neurological physiother-
apy (63-70), five in oncology (71-75), one in aged care (76) 
and two in pelvic health (77,78). 

Synthesis of findings

In musculoskeletal physiotherapy, all adverse events were 
reported by patient participants. The majority of included stud-
ies involved pain management for chronic conditions such as 
osteoarthritis (21,25-28), impingement syndrome (22), menis-
cal injury (29), buttock pain (31), tendinopathy or foot fractures 
(32,33), post-orthopaedic procedure rehabilitation following 
total hip or total knee arthroplasty or hip surgery (23,24,30), 
neck or back pain (34-36), shoulder conditions (37-40) or 
non-specific regions (41,42) (Tab. 1 and Supplementary Table 1). 
For management of a range of lower limb conditions (including 
following surgery) or back or neck pain, interventions provided 
included manual therapy, heat therapy, strength exercises, func-
tional training, gait retraining and education. Findings indicated 
that commonly reported adverse events during or after these 
interventions were increased pain, stiffness, swelling, head-
aches and worsening of symptoms (Tab. 1 and Supplementary 
Table 1) with other serious or non-serious adverse events con-
sisting of musculoskeletal tissue disorders and falls. For those 
with shoulder conditions receiving exercise, pain, muscle sore-
ness and tendon complications were apparent. 

In cardiorespiratory physiotherapy, the patient condi-
tions, physiotherapy interventions and types of adverse 
events are outlined in Tab. 2 and Supplementary Table 2. 
The majority of adverse events were collated from patient 

FIGURE 1 - Flow chart of inclu-
ded studies. 
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reports or physiotherapists, via a mix of monitoring and chart 
review. Of those individuals who were critically ill who may or 
may not have required mechanical ventilation (43-55), physi-
otherapy interventions provided in the intensive care setting 
included early mobilisation, endurance and resistance train-
ing, strength and functional exercise testing, electrical muscle 
stimulation and respiratory therapy. Findings from 10 studies 
indicated that adverse events during these treatments were 
haemodynamic instability, episodes of angina, oxygen desat-
uration, elevated respiratory rate, vertigo and falls, line or 
tube dislodgement and airway obstruction during prone posi-
tioning (Tab. 2). For individuals following cardiac or abdom-
inal surgery (56-59), interventions included exercises for 
breathing and upper and lower limbs, passive mobilisation, 
oxygen therapy, non-invasive ventilation and suction. Similar 
adverse events with haemodynamic instability, desaturation, 
dyspnoea and pain were reported (Supplementary Table 2). 
For those deconditioned due to COVID-19 following an acute 
hospital stay or related to stay-at-home orders, resistance 
training was linked to falls (60). Physiotherapy for managing 
acute respiratory infections or asthma consisted of breath-
ing exercises and airway clearance therapy (61,62). Asthma 
exacerbations or episodes of desaturation were reported 
with these therapies (Supplementary Table 1). 

In neurological physiotherapy, the patient population, 
interventions and adverse events are outlined in Tab. 3. Most 
adverse events were reported by patients or clinicians, from 
self-reports, observations or chart review. For patients diag-
nosed with stroke or an acute brain haemorrhage (63-65), the 
interventions consisted of treadmill or gait training. Common 
adverse events reported during or after these interventions 
were increased pain, falls and symptoms of intolerance of the 
activity. For those with Parkinson’s disease or multiple sclero-
sis, physiotherapy management consisted of gait and balance 
training and exercise prescription (66-68). Adverse events 
reported in relation to these interventions were pain, falls 
and haemodynamic intolerance. For patients with sport-re-
lated concussion, interventions included submaximal aero-
bic training, sport-specific exercises and imagery techniques 
and were linked to headaches, dizziness and exacerbation of 
symptoms during exercise (69). For patients with peripheral 
nervous system disorders who underwent supervised aer-
obic exercises, pain and fatigue were the most commonly 
reported adverse events (70). 

In oncological physiotherapy, key interventions for those 
with breast or other types of cancer (71-74) were resistance 
and aerobic exercise training, balance training and whole-
body vibration (Tab. 4). These treatments were linked to 
increased pain, falls, haemodynamic instability, muscle strain 
and fatigue as adverse events. In lymphoedema physiother-
apy, manual lymphatic drainage led to discomfort, lymphang-
itis attacks and oedema displacement (75), as reported from 
both patients and clinicians via self-report or monitoring. In 
aged care, active mobilisation exercises, lower limb strength-
ening, walking and balance for those with dementia were 
linked to increased pain from baseline measures (76). Pelvic 
floor muscle training resulted in vaginal discomfort, spotting 
and greater pain (77,78). 

Discussion
This scoping review identifies adverse events related to a 

range of physiotherapy interventions across a mix of clinical 
fields. In musculoskeletal physiotherapy, increased muscle 
pain or soreness and to a lesser extent joint stiffness were 
the most commonly reported adverse events. Within cardi-
orespiratory physiotherapy interventions, the adverse events 
most commonly reported were haemodynamic or respira-
tory instability, while in neurological, oncological physiother-
apy and aged care management, increased pain, fatigue, falls 
and cardiovascular intolerance were the most commonly 
reported adverse events. In pelvic health physiotherapy, the 
predominant adverse event during pelvic floor muscle train-
ing was discomfort.

For musculoskeletal physiotherapy, experiencing a certain 
level of pain or muscle soreness during exercise or manual 
therapy is not unusual, as specific exercise training and man-
ual therapy techniques including joint mobilisation can lead 
to temporary muscle soreness due to the mechanical stress 
applied to the muscles and connective tissues (79). However, 
the level of pain is expected to remain within a tolerable 
range and be temporary in nature. Excessive or prolonged 
pain is considered an adverse response (80); this is the type 
of pain which has been reported in the included studies. The 
identification of these adverse events suggests that symptom 
monitoring during these interventions would be important to 
regulate the adjustment of treatment intensity to minimise 
pain or soreness (81). Range-of-motion exercises performed 
too aggressively or with excessive force have the potential to 
cause temporary stiffness in the area being treated (82). To 
minimise this effect, gradual progressions and individualised 
approaches may be necessary to improve the safety of this 
type of intervention (82). Experienced clinicians may be more 
likely to notice subtle signs and consistently tailor interven-
tions, but physiotherapy students may benefit from targeted 
education about potential adverse events that may occur 
during physiotherapy treatment. ‘Clinical noticing’ is argua-
bly a skill to be emphasised as practical skills are developed 
and refined (83). This may be key to minimising the occur-
rence of adverse events during these interventions when 
delivered by students in clinical care (84). 

For cardiorespiratory physiotherapy, the adverse events 
described related to haemodynamic and respiratory intoler-
ance during selected interventions. This is not an unexpected 
outcome given the nature of patients being critically unwell 
(85). The occurrence of these adverse events reinforces 
the importance of regular monitoring of these responses 
in patients undergoing treatments including exercise, early 
mobilisation and airway clearance techniques, in order to 
detect possible intolerance and enable adjustment to inter-
ventions to accommodate these clinical responses (86). 

Furthermore, changes in heart rate, blood pressure and 
patient reports of dyspnoea or dizziness during interven-
tions highlight the necessity of monitoring clinical signs and 
subjective symptoms on an individual patient basis (87). This 
knowledge is critical for physiotherapy students to be aware 
of, as they gain clinical experience in the management of 
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acutely unwell patients. While less frequent, dislodgement 
of tubes or lines remains an area requiring careful manage-
ment, which likely involves multiple healthcare team mem-
bers to ensure patient safety (88). The reported occurrence 
of falls in those who were deconditioned illustrates the need 
for a heightened level of awareness of this potential adverse 
event in this patient population to enable risk mitigation (89).

Increased pain and risk of falls during gait retraining after 
stroke are likely to be attributed to impairments in balance 
or postural instability (90), while their occurrence as part of 
Parkinson’s disease management is associated with freez-
ing of gait or difficulty dual tasking (91). It is not unforeseen 
that patients with neurological pathology such as stroke are 
at greater risk of falls during treatment, given impairments 
such as weakness, sensory deficits and poor balance. In 
addition, these patient populations may have a heightened 
fear of falling, which can lead to hesitation and guarding, all 
factors which increase the risk of falls (92,93). To minimise 
the risk of falls, optimal therapist body mechanics and safe 
patient handling techniques are required (94), and an aware-
ness of the appropriate level of assistance and decluttered 
environments is also important in ensuring safety for patients 
engaged in gait retraining and walking practice (95). For 
those with Parkinson’s disease, clinician-directed education 
regarding safe mobility and cueing strategies, together with 
healthcare team collaboration to ensure optimal symptom 
management prior to physiotherapy interventions are poten-
tial approaches to minimise the risk of these adverse events 
(96). This may be further supported by interdisciplinary com-
munication and sharing knowledge regarding an individual 
patient’s clinical status to assist in reducing risk. Fatigue is 
a common side effect in multiple sclerosis and conditions 
affecting the peripheral nervous system (97). Education 
on pacing and energy conservation techniques including 
breaking down activities and incorporating rest periods (98) 
can reduce the occurrence of this type of adverse event. 
Adjusting the intensity and intervention duration according 
to a patient’s tolerance is also crucial to reduce the risk of 
exacerbating fatigue (99).

Within oncology and aged care physiotherapy, the com-
monly reported adverse event of increased pain during 
exercises and walking may be caused by muscle wasting or 
reduced bone density secondary to specific cancer treat-
ments or age-related deconditioning (100,101). The nature 
of these diagnoses indicates these undesirable outcomes are 
not unexpected. Collaborating with other healthcare profes-
sionals, such as dietitians and pharmacists, to improve the 
nutrition intake and provide medication for slowing muscle 
atrophy is important for these patient populations. A multi-
disciplinary approach, together with proactive education for 
patients and caregivers, may enhance muscle function and 
exercise performance and minimise discomfort during phys-
iotherapy interventions (102). Within paediatric oncology, 
early recognition of changes in clinical signs and symptoms 
secondary to cancer and its related treatment (103) may be 
supported by the adoption of a proactive approach. This ena-
bles children’s caregivers in monitoring individual responses 
and providing education to enable adjustments to be made 
in a timely manner (104). 

In pelvic health physiotherapy, discomfort during pelvic 
floor muscle training can be attributed to muscle overwork 
or irritation (105). Conducting an individualised training pro-
gramme may be necessary to provide instructions on correct 
techniques and minimise the discomfort from improper con-
tractions (106). 

Identifying adverse events across a range of clinical 
areas in physiotherapy provides valuable information for 
optimising patient-centred care. This information has direct 
applications for the practice of physiotherapy clinicians and 
physiotherapy students. Awareness of adverse events asso-
ciated with physiotherapy in different practice contexts can 
inform adjustments to interventions based on early aware-
ness, close monitoring of patient responses, and education 
of patients and caregivers of the potential risks to enhance 
safety. In addition, this information may be used to develop 
physiotherapy students’ knowledge and understanding of sit-
uational awareness in a mix of clinical areas of practice, hav-
ing the potential to inform and implement timely mitigating 
strategies to reduce the risk of adverse events (107).

The mean age range included across the studies is vast. 
For musculoskeletal physiotherapy, the mean age of partici-
pants was 18 to 80 years; for cardiorespiratory physiotherapy, 
the mean age was 1 to 65 years; for neurological physio-
therapy, age ranged from 16 to 73 years. A wide range was 
also apparent for oncology physiotherapy and pelvic health. 
Although the common comorbidities in each study have 
not been reported in this review, for some participants, the 
presence of co-existing conditions may have influenced the 
occurrence of adverse events during physiotherapy assess-
ment or intervention practices and therefore contributed to 
an undesirable outcome. 

Many challenges related to identifying and tracking 
adverse events in hospital and healthcare settings have been 
reported (108), and it is recommended that more than one 
method be used to identify adverse events comprehensively 
(109). There is potential for using routinely collected data 
in electronic health records implemented in hospitals and 
primary care to develop automated adverse event record-
ing systems (110), but confidence in data quality is needed. 
One factor affecting data quality is variability in the terminol-
ogy used when reporting adverse events (111,112). In this 
scoping review, we sought to identify what is known about 
adverse events in physiotherapy and have identified how 
adverse events have been reported in a range of physiother-
apy practice areas across hospital and community-based set-
tings, and the terminology used to describe adverse events in 
the physiotherapy context.

There are limitations to this scoping review. This scoping 
review only included the adverse events or serious adverse 
events that occurred during physiotherapy interventions and 
assessments and that were defined by the study authors 
as adverse events attributable to interactions with physio-
therapy. It is likely that there is a variation between studies 
regarding the definition and threshold for adverse events and 
criteria for attributing these events to physiotherapy. The 
search strategy focused on selected terms (adverse events); 
this terminology may not be consistently used within stud-
ies to describe events which are considered undesirable 
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outcomes. For this reason, it is possible that some relevant 
studies which identified the occurrence of adverse events 
were not included. We did not choose to include systematic 
reviews of all types of physiotherapy interventions, as not all 
reviews are guaranteed to incorporate mention of adverse 
events as part of their data extraction. Nor did we include 
systematic reviews of adverse events related to interven-
tions which are within the scope of physiotherapy practice, 
as studies greater than 10 years contributed to the collated 
data and this may not be reflective of current practice. It is 
possible that some adverse events related to physiotherapy 
interventions occurred after the intervention had been deliv-
ered. Therefore, there is a small possibility that this review 
has potentially missed important adverse events associated 
with physiotherapy. 

This review highlighted adverse events related to phys-
iotherapy interventions across various clinical settings. 
Increased awareness of adverse events reported in studies 
of physiotherapy interventions provides an opportunity to 
focus on clinical awareness when tailoring interventions to 
individuals, implementation of preventive strategies and 
designing curriculum related to patient safety in physiother-
apy education programmes.
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