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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.

Disclosures 
Conflict of interest: The authors have no conflicts of interest. 

Financial support: The authors have no funding or financial support 
to disclose.

Author contributions: YW contributed to the conception of the 
work, undertook the search strategy and data extraction, prepared 
figures and tables, authored and reviewed drafts of the manuscript, 
and approved the final draft. ND contributed to the conception of 
the work, reviewed drafts of the manuscript and approved the final 
draft. MF contributed to the conception of the work, reviewed drafts 
of the manuscript and approved the final draft. ALL contributed to 
the conception of the work, undertook the search strategy, authored 
and reviewed drafts of the manuscript, and approved the final draft. 

Data availability statement: Data sharing not applicable. No new 
data were created or analysed in this study and more data are avail-
able as supplementary material to this article. 

References
1. World Health Organization. Global patient safety action plan 

2021-2030. 2021. Online. (Accessed August 2024)
2. Voskanyan YV. [Safety of patients and adverse events related 

thereto in medicine]. Angiol Sosud Khir. 2018;24(4):11-17. 
PubMed

3. Australian Institute of Health and Welfare. Australia’s Health 
2018. Canberra 2018. Online (Accessed August 2024)

4. Carlesso LC, Macdermid JC, Santaguida LP. Standardization of 
adverse event terminology and reporting in orthopaedic physi-
cal therapy: application to the cervical spine. J Orthop Sports 
Phys Ther. 2010;40(8):455-463. CrossRef PubMed

5. Rajendran D, Mullinger B, Fossum C, Collins P, Froud R. 
Monitoring self-reported adverse events: A prospective, pilot 
study in a UK osteopathic teaching clinic. Int J Osteopath Med. 
2009;12(2):49-55. CrossRef

6. He Y, Sarntivijai S, Lin Y, et al. OAE: the ontology of adverse 
events. J Biomed Semantics. 2014;5(1):29. CrossRef PubMed

7. Gonzalez-Caminal G, Camps Gomez A, Gomar-Sancho C. 
Patient safety in physiotherapy: are errors that cause or 
could cause harm preventable? In: Salen PN, Stawicki SP, eds. 
Contemporary topics in patient safety. Vol 2. IntechOpen; 
2023. CrossRef

8. Sricharoenchai T, Parker AM, Zanni JM, Nelliot A, Dinglas VD, 
Needham DM. Safety of physical therapy interventions in criti-
cally ill patients: a single-center prospective evaluation of 1110 
intensive care unit admissions. J Crit Care. 2014;29(3):395-400. 
CrossRef PubMed

9. Partridge C, Kitchen C. Adverse effects of electrotherapy used by 
physiotherapists. Physiotherapy. 1999;85(6):298-303. CrossRef

10. Cassina T, Putzu A, Santambrogio L, Villa M, Licker MJ. 
Hemodynamic challenge to early mobilization after cardiac 
surgery: a pilot study. Ann Card Anaesth 2016;19:425-432. 
CrossRef PubMed

11. Eggmann S, Nydahl P, Gosselink R, Bissett B. We need to talk 
about adverse events during physical rehabilitation in critical care 
trials. EClinicalMedicine. 2024;68:102439. CrossRef PubMed

12. Osborne JA, Botkin R, Colon-Semenza C, et al. Physical therapy 
management of Parkinson Disease: clinical practice guideline 
from the American Physical Therapy Association. Phys Ther 
2022;102(4):1-36. CrossRef PubMed

13. King J, Anderson CM. Patient safety and physiotherapy: 
what does it mean for your clinical practice? Physiother Can. 
2010;62(3):172-179. CrossRef PubMed

14. Phillips AC, Mackintosh SF, Bell A, Johnston KN. Developing 
physiotherapy student safety skills in readiness for clinical 
placement using standardised patients compared with peer-
role play: a pilot non-randomised controlled trial. BMC Med 
Educ. 2017;17(1):133. CrossRef PubMed

15. Australian Health Practitioner Regulation Agency. Regulating 
Australia’s health practitioners. 2024. Online. (Accessed August 
2024)

16. Walshe N, Ryng S, Drennan J, et al. Situation awareness and 
the mitigation of risk associated with patient deterioration: A 
meta-narrative review of theories and models and their rel-
evance to nursing practice. Int J Nurs Stud. 2021;124:104086. 
CrossRef PubMed

17. Macrae C. The problem with incident reporting. BMJ Qual Saf. 
2016;25(2):71-75. CrossRef PubMed

18. Munn Z, Peters MDJ, Stern C, Tufanaru C, McArthur A, 
Aromataris E. Systematic review or scoping review? Guidance 
for authors when choosing between a systematic or scoping 
review approach. BMC Med Res Methodol. 2018;18(1):143. 
CrossRef PubMed

19. Tricco AC, Lillie E, Zarin W, et al. PRISMA extension for scoping 
reviews (PRISMA-ScR): checklist and explanation. Ann Intern 
Med. 2018;169(7):467-473. CrossRef PubMed

20. Australian Physiotherapy Association. The APA valuing skills 
series: physiotherapy range of clinical practice, Position paper. 
2023. Online

21. Bennell KL, Egerton T, Martin J, et al. Effect of physical ther-
apy on pain and function in patients with hip osteoarthritis: 
a randomized clinical trial. JAMA. 2014;311(19):1987-1997. 
CrossRef PubMed

22. Griffin DR, Dickenson EJ, Achana F, et al. Arthroscopic hip sur-
gery compared with personalised hip therapy in people over 
16 years old with femoroacetabular impingement syndrome: 
UK FASHIoN RCT. Health Technol Assess. 2022;26(16):1-236. 
CrossRef PubMed

23. Magaziner J, Mangione KK, Orwig D, et al. Effect of a multicom-
ponent home-based physical therapy intervention on ambu-
lation after hip fracture in older adults: the CAP randomized 
clinical trial. JAMA. 2019;322(10):946-956. CrossRef PubMed

https://www.who.int/publications/i/item/9789240032705
https://www.ncbi.nlm.nih.gov/pubmed/30531764
https://www.aihw.gov.au/reports/australias-health/australias-health-2018/contents/table-of-contents
https://doi.org/10.2519/jospt.2010.3229
https://www.ncbi.nlm.nih.gov/pubmed/20710083
https://doi.org/10.1016/j.ijosm.2008.08.031
https://doi.org/10.1186/2041-1480-5-29
https://www.ncbi.nlm.nih.gov/pubmed/25093068
http://dx.doi.org/10.5772/intechopen.107847
http://dx.doi.org/10.5772/intechopen.107847
https://doi.org/10.1016/j.jcrc.2013.12.012
https://www.ncbi.nlm.nih.gov/pubmed/24508202
https://doi.org/10.1016/S0031-9406(05)67133-7
https://doi.org/10.4103/0971-9784.185524
https://pubmed.ncbi.nlm.nih.gov/27397446/
https://doi.org/10.1016/j.eclinm.2024.102439
https://www.ncbi.nlm.nih.gov/pubmed/38328754
https://doi.org/10.1093/ptj/pzab302
https://pubmed.ncbi.nlm.nih.gov/34963139/
https://doi.org/10.3138/physio.62.3.172
https://www.ncbi.nlm.nih.gov/pubmed/21629594
https://doi.org/10.1186/s12909-017-0973-5
https://www.ncbi.nlm.nih.gov/pubmed/28797260
https://www.ahpra.gov.au/
https://doi.org/10.1016/j.ijnurstu.2021.104086
https://www.ncbi.nlm.nih.gov/pubmed/34601204
https://doi.org/10.1136/bmjqs-2015-004732
https://www.ncbi.nlm.nih.gov/pubmed/26347519
https://doi.org/10.1186/s12874-018-0611-x
https://www.ncbi.nlm.nih.gov/pubmed/30453902
https://doi.org/10.7326/M18-0850
https://www.ncbi.nlm.nih.gov/pubmed/30178033
https://australian.physio/sites/default/files/8a_Valuing%20skills_Range%20of%20Practice_final.pdf
https://doi.org/10.1001/jama.2014.4591
https://www.ncbi.nlm.nih.gov/pubmed/24846036
https://doi.org/10.3310/FXII0508
https://www.ncbi.nlm.nih.gov/pubmed/35229713
https://doi.org/10.1001/jama.2019.12964
https://www.ncbi.nlm.nih.gov/pubmed/31503309


Adverse events in physiotherapy152 

© 2024 The Authors. Arch Physioter - ISSN 2057-0082 - www.archivesofphysiotherapy.com

24. Mikkelsen LR, Petersen AK, Mechlenburg I, Mikkelsen S, 
Søballe K, Bandholm T. Description of load progression and 
pain response during progressive resistance training early after 
total hip arthroplasty: secondary analyses from a random-
ized controlled trial. Clin Rehabil. 2017;31(1):11-22. CrossRef 
PubMed

25. Zhong Z, Liu B, Liu G, et al. A randomized controlled trial on 
the effects of low-dose extracorporeal shockwave therapy 
in patients with knee osteoarthritis. Arch Phys Med Rehabil. 
2019;100(9):1695-1702. CrossRef PubMed

26. Bandak E, Christensen R, Overgaard A, et al. Exercise and 
education versus saline injections for knee osteoarthritis: 
a randomised controlled equivalence trial. Ann Rheum Dis. 
2022;81(4):537-543. CrossRef PubMed

27. Bennell KL, Nelligan RK, Kimp AJ, et al. What type of exercise is 
most effective for people with knee osteoarthritis and co-morbid 
obesity? the TARGET randomized controlled trial. Osteoarthritis 
Cartilage. 2020;28(6):755-765. CrossRef PubMed

28. Bonacci J, Hall M, Saunders N, Vicenzino B. Gait retraining ver-
sus foot orthoses for patellofemoral pain: a pilot randomised 
clinical trial. J Sci Med Sport. 2018;21(5):457-461. CrossRef 
PubMed

29. van de Graaf VA, Noorduyn JCA, Willigenburg NW, et al; 
ESCAPE Research Group. Effect of early surgery vs physical 
therapy on knee function among patients with nonobstructive 
meniscal tears: the ESCAPE randomised clinical trial. JAMA. 
2018;320(13):1328-1337. CrossRef PubMed

30. Barker KL, Room J, Knight R, et al; CORKA Trial group. Home-
based rehabilitation programme compared with traditional 
physiotherapy for patients at risk of poor outcome after knee 
arthroplasty: the CORKA randomised controlled trial. BMJ 
Open. 2021;11(8):e052598. CrossRef PubMed

31. Peng MS, Wang R, Wang YZ, et al. Efficacy of therapeutic 
aquatic exercise vs physical therapy modalities for patients 
with chronic low back pain: a randomized clinical trial. JAMA 
Netw Open. 2022;5(1):e2142069. CrossRef PubMed

32. Sancho I, Morrissey D, Willy RW, Barton C, Malliaras P. 
Education and exercise supplemented by a pain-guided hop-
ping intervention for male recreational runners with midpor-
tion Achilles tendinopathy: A single cohort feasibility study. 
Phys Ther Sport. 2019;40:107-116. CrossRef PubMed

33. Albin SR, Koppenhaver SL, Van Boerum DH, McPoil TG, Morgan 
J, Fritz JM. Timing of initiating manual therapy and therapeu-
tic exercises in the management of patients after hindfoot 
fractures: a randomized controlled trial. J Man Manip Ther. 
2018;26(3):147-156. CrossRef PubMed

34. Kim JI, Han CH, Jeon JH, et al. Effectiveness and safety of 
polydioxanone thread embedding acupuncture compared to 
physical therapy in the treatment of patients with non-specific 
chronic neck pain: an assessor-blinded, randomised, controlled, 
clinical trial. J Pain Res. 2021;14:201-211. CrossRef PubMed

35. Saper RB, Lemaster C, Delitto A, et al. Yoga, physical therapy, or 
education for chronic low back pain: a randomized noninferior-
ity trial. Ann Intern Med. 2017;167(2):85-94. CrossRef PubMed

36. Sharma S, Jensen MP, Moseley GL, Abbott JH. Results of a fea-
sibility randomised clinical trial on pain education for low back 
pain in Nepal: the Pain Education in Nepal-Low Back Pain (PEN-
LBP) feasibility trial. BMJ Open. 2019;9(3):e026874. CrossRef 
PubMed

37. Liaghat B, Skou ST, Søndergaard J, Boyle E, Søgaard K, Juul-
Kristensen B. Short-term effectiveness of high-load compared 
with low-load strengthening exercise on self-reported function 
in patients with hypermobile shoulders: a randomised con-
trolled trial. Br J Sports Med. 2022;56(22):1269-1276. CrossRef 
PubMed

38. Rangan A, Brealey SD, Keding A, et al; UK FROST Study Group. 
Management of adults with primary frozen shoulder in sec-
ondary care (UK FROST): a multicentre, pragmatic, three-
arm, superiority randomised clinical trial. Lancet. 2020;396 
(10256):977-989. CrossRef PubMed

39. Brealey S, Northgraves M, Kottam L, et al. Surgical treatments 
compared with early structured physiotherapy in secondary 
care for adults with primary frozen shoulder: the UK FROST 
three-arm RCT. Health Technol Assess. 2020;24(71):1-162. 
CrossRef PubMed

40. Kjær BH, Magnusson SP, Henriksen M, et al. Effects of 12 
weeks of progressive early active exercise therapy after surgi-
cal rotator cuff repair: 12 weeks and 1-year results from the 
CUT-N-MOVE randomised controlled trial. Am J Sports Med. 
2021;49(2):321-331. CrossRef PubMed

41. Stuart S, Armstrong M, Sewell J, Dixon C, Morris R. Acupuncture 
for whiplash-associated disorder following road traffic col-
lision: a physiotherapy service evaluation. Acupunct Med. 
2020;38(4):272-278. CrossRef PubMed

42. Funabashi M, Carlesso LC. Symptoms patients receiving man-
ual therapy experienced and perceived as adverse: a secondary 
analysis of a survey of patients’ perceptions of what consti-
tutes an adverse response. J Man Manip Ther. 2021;29(1):51-
58. CrossRef PubMed

43. Hodgson CL, Bailey M, Bellomo R, et al; TEAM Study 
Investigators and the ANZICS Clinical Trials Group. Early active 
mobilization during mechanical ventilation in the ICU. N Engl J 
Med. 2022;387(19):1747-1758. CrossRef PubMed

44. Eggmann S, Verra ML, Luder G, Takala J, Jakob SM. Effects of 
early, combined endurance and resistance training in mechani-
cally ventilated, critically ill patients: a randomised controlled 
trial. PLoS One. 2018;13(11):e0207428. CrossRef PubMed

45. Nickels MR, Aitken LM, Barnett AG, Walsham J, McPhail SM. 
Acceptability, safety, and feasibility of in-bed cycling with criti-
cally ill patients. Aust Crit Care. 2020;33(3):236-243. CrossRef 
PubMed

46. Schaller SJ, Anstey M, Blobner M, et al; International Early 
SOMS-guided Mobilization Research Initiative. Early, goal-
directed mobilisation in the surgical intensive care unit: a ran-
domised controlled trial. Lancet. 2016;388(10052):1377-1388. 
CrossRef PubMed

47. Shannon H, Stocks J, Gregson RK, Dunne C, Peters MJ, Main 
E. Clinical effects of specialist and on-call respiratory physio-
therapy treatments in mechanically ventilated children: a ran-
domised crossover trial. Physiotherapy. 2015;101(4):349-356. 
CrossRef PubMed

48. Patel BK, Wolfe KS, Patel SB, et al. Effect of early mobilisa-
tion on long-term cognitive impairment in critical illness in 
the USA: a randomised controlled trial. Lancet Respir Med. 
2023;11(6):563-572. CrossRef PubMed

49. de Melo TA, Silva Guimarães F, Lapa E, Silva JR. The five times 
sit-to-stand test: safety, validity and reliability with critical 
care survivors at ICU discharge. Arch Physiother. 2022;13(1):2. 
CrossRef PubMed

50. Diniz LS, Neves VR, Starke AC, Barbosa MPT, Britto RR, Ribeiro 
ALP. Safety of early performance of the six-minute walk test 
following acute myocardial infarction: a cross-sectional study. 
Braz J Phys Ther. 2017;21(3):167-174. CrossRef PubMed

51. Apps C, Morris K, Allum L, et al. Use of mechanical insufflation 
exsufflation and manual techniques in an intubated adult with 
COVID-19 positioned in prone – a case study. Physiother Res 
Int. 2022;27(4):e1961. CrossRef PubMed

52. Takei M, Nozawa E, Sousa ML, et al. Physiotherapy intervention 
is safety in early postoperative patients after cardiac surgery? 
Eur Respir J. 2017;50:PA2560. Online (Accessed August 2024)

http://www.archivesofphysiotherapy.com
https://doi.org/10.1177/0269215516628305
https://www.ncbi.nlm.nih.gov/pubmed/26851251
https://doi.org/10.1016/j.apmr.2019.04.020
https://www.ncbi.nlm.nih.gov/pubmed/31194946
https://doi.org/10.1136/annrheumdis-2021-221129
https://www.ncbi.nlm.nih.gov/pubmed/34844929
https://doi.org/10.1016/j.joca.2020.02.838
https://www.ncbi.nlm.nih.gov/pubmed/32200051
https://doi.org/10.1016/j.jsams.2017.09.187
https://www.ncbi.nlm.nih.gov/pubmed/28993130
https://doi.org/10.1001/jama.2018.13308
https://www.ncbi.nlm.nih.gov/pubmed/30285177
https://doi.org/10.1136/bmjopen-2021-052598
https://www.ncbi.nlm.nih.gov/pubmed/34452970
https://doi.org/10.1001/jamanetworkopen.2021.42069
https://www.ncbi.nlm.nih.gov/pubmed/34994794
https://doi.org/10.1016/j.ptsp.2019.08.007
https://www.ncbi.nlm.nih.gov/pubmed/31518777
https://doi.org/10.1080/10669817.2018.1432542
https://www.ncbi.nlm.nih.gov/pubmed/30042629
https://doi.org/10.2147/JPR.S276941
https://www.ncbi.nlm.nih.gov/pubmed/33536781
https://doi.org/10.7326/M16-2579
https://www.ncbi.nlm.nih.gov/pubmed/28631003
https://doi.org/10.1136/bmjopen-2018-026874
https://www.ncbi.nlm.nih.gov/pubmed/30918037
https://doi.org/10.1136/bjsports-2021-105223
https://www.ncbi.nlm.nih.gov/pubmed/35649707
https://doi.org/10.1016/S0140-6736(20)31965-6
https://www.ncbi.nlm.nih.gov/pubmed/33010843
https://doi.org/10.3310/hta24710
https://www.ncbi.nlm.nih.gov/pubmed/33292924
https://doi.org/10.1177/0363546520983823
https://www.ncbi.nlm.nih.gov/pubmed/33471547
https://doi.org/10.1177/0964528419899660
https://www.ncbi.nlm.nih.gov/pubmed/32026700
https://doi.org/10.1080/10669817.2020.1761139
https://www.ncbi.nlm.nih.gov/pubmed/32401185
https://doi.org/10.1056/NEJMoa2209083
https://www.ncbi.nlm.nih.gov/pubmed/36286256
https://doi.org/10.1371/journal.pone.0207428
https://www.ncbi.nlm.nih.gov/pubmed/30427933
https://doi.org/10.1016/j.aucc.2020.02.007
https://www.ncbi.nlm.nih.gov/pubmed/32317212
https://doi.org/10.1016/S0140-6736(16)31637-3
https://www.ncbi.nlm.nih.gov/pubmed/27707496
https://doi.org/10.1016/j.physio.2014.12.004
https://www.ncbi.nlm.nih.gov/pubmed/25749495
https://doi.org/10.1016/S2213-2600(22)00489-1
https://www.ncbi.nlm.nih.gov/pubmed/36693400
https://doi.org/10.1186/s40945-022-00156-z
https://www.ncbi.nlm.nih.gov/pubmed/36597159
https://doi.org/10.1016/j.bjpt.2017.03.013
https://www.ncbi.nlm.nih.gov/pubmed/28473280
https://doi.org/10.1002/pri.1961
https://www.ncbi.nlm.nih.gov/pubmed/35716377
https://publications.ersnet.org/content/erj/50/suppl61/PA2560


Wang et al Arch Physioter 2024; 14: 153

© 2024 The Authors. Published by AboutScience - www.aboutscience.eu

53. Lee H, Ko YJ, Suh GY, et al. Safety profile and feasibility of early 
physical therapy and mobility for critically ill patients in the 
medical intensive care unit: beginning experiences in Korea. J 
Crit Care. 2015;30(4):673-677. CrossRef PubMed

54. Rollinson TC, Rose J, McDonald LA, et al. The PhLIP team: 
feasibility of a physiotherapy-led intensive prone positioning 
team initiative during the COVID-19 pandemic. Aust Crit Care. 
2023;36(6):974-979. CrossRef PubMed

55. Rossi V, Santambrogio M, Del Monaco C, et al. Safety and 
feasibility of physiotherapy in ICU-admitted severe COVID-
19 patients: an observational study. Monaldi Arch Chest Dis. 
2022;92(4). CrossRef PubMed

56. Sousa MLA, Coimbra VRM, Takei MT, Melo CCA, Feltrim MIZ, 
Nozawa E. Physiological abnormalities and adverse events 
during physical therapy in the intensive care unit after cardiac 
surgery: A prospective observational study. Braz J Phys Ther. 
2021;25(5):623-631. CrossRef PubMed

57. Lockstone J, Parry SM, Denehy L, Robertson IK, Story D, Boden 
I. Non-Invasive Positive airway Pressure thErapy to Reduce 
Postoperative Lung complications following Upper abdomi-
nal Surgery (NIPPER PLUS): a pilot randomised control trial. 
Physiotherapy. 2022;117:25-34. CrossRef PubMed

58. Maffei P, Wiramus S, Bensoussan L, et al. Intensive early reha-
bilitation in the intensive care unit for liver transplant recipi-
ents: a randomised controlled trial. Arch Phys Med Rehabil. 
2017;98(8):1518-1525. CrossRef PubMed

59. Boden I, Sullivan K, Hackett C, et al. Intensive physical therapy 
after emergency laparotomy: pilot phase of the Incidence of 
Complications following Emergency Abdominal surgery Get 
Exercising randomized controlled trial. J Trauma Acute Care 
Surg. 2022;92(6):1020-1030. CrossRef PubMed

60. Stevens-Lapsley JE, Derlein D, Churchill L, et al. High-intensity 
home health physical therapy among older adult veterans: a 
randomized controlled trial. J Am Geriatr Soc. 2023;71(9):2855-
2864. CrossRef PubMed

61. Bruton A, Lee A, Yardley L, et al. Physiotherapy breathing 
retraining for asthma: a randomised controlled trial. Lancet 
Respir Med. 2018;6(1):19-28. CrossRef PubMed

62. Corten L, Morrow BM. Use of airway clearance therapy in 
children hospitalised with acute lower respiratory tract infec-
tions in a South African paediatric hospital. S Afr J Physiother. 
2020;76(1):1367. CrossRef PubMed

63. Nave AH, Rackoll T, Grittner U, et al. Physical Fitness Training 
in Patients with Subacute Stroke (PHYS-STROKE): multicen-
tre, randomised controlled, endpoint blinded trial. BMJ. 
2019;366:l5101. CrossRef PubMed

64. Baer GD, Salisbury LG, Smith MT, Pitman J, Dennis M. Treadmill 
training to improve mobility for people with sub-acute stroke: 
a phase II feasibility randomized controlled trial. Clin Rehabil. 
2018;32(2):201-212. CrossRef PubMed

65. O’Shea K, Stiller K. Early progressive mobilisation following acute 
subarachnoid or subdural haemorrhage: an observational pilot 
study. Int J Ther Rehabil. 2016;23(7):339-346. CrossRef

66. Caniça V, Bouça-Machado R, Rosa MM, Ferreira JJ; CNS 
Physiotherapy Study Group. Adverse events in physiotherapy 
interventions in Parkinsonian patients. Mov Disord Clin Pract. 
2022;9(6):744-750. CrossRef PubMed

67. Conradsson D, Löfgren N, Ståhle A, Franzén E. Is highly chal-
lenging and progressive balance training feasible in older 
adults with Parkinson’s disease? Arch Phys Med Rehabil. 
2014;95(5):1000-1003. CrossRef PubMed

68. Garg H, Rutherfurd C, Labrum J, Hawley B, Gard E, Davis J. 
Feasibility, outcomes, and perceptions of a virtual group 
exercise program in multiple sclerosis. J Neurol Phys Ther. 
2024;48(1):54-63. CrossRef PubMed

69. Chan C, Iverson GL, Purtzki J, et al. Safety of active rehabili-
tation for persistent symptoms after paediatric sport-related 
concussion: a randomised controlled trial. Arch Phys Med 
Rehabil. 2018;99(2):242-249. CrossRef PubMed

70. Voorn EL, Koopman FS, Nollet F, Brehm M-A. Individualised 
aerobic exercise in neuromuscular diseases: A pilot study 
on the feasibility and preliminary effectiveness to improve 
physical fitness. Phys Ther. 2021;101(3):pzaa213. CrossRef  
PubMed

71. Demmelmaier I, Brooke HL, Henriksson A, et al. Does exercise 
intensity matter for fatigue during (neo-)adjuvant cancer treat-
ment? The Phys-Can randomized clinical trial. Scand J Med Sci 
Sports. 2021;31(5):1144-1159. CrossRef PubMed

72. Schlüter K, Schneider J, Rosenberger F, Wiskemann J. Feasibility 
of high-intensity resistance training sessions in cancer survivors. 
J Strength Cond Res. 2022;36(9):2643-2652. CrossRef PubMed

73. Gilchrist L, Tanner LR. Safety of symptom-based modifica-
tion of physical therapy interventions in paediatric oncology 
patients with and without low blood counts. Rehabil Oncol. 
2017;35(1):3-8. CrossRef

74. Oschwald V, Prokop A, Maas V, et al. Whole-body vibration 
training for inpatient children and adolescents receiving che-
motherapy for first cancer diagnosis: an exploratory feasibility 
study. Ger J Exerc Sport Res. 2022;53(1):30-36. CrossRef

75. Forner-Cordero I, Muñoz-Langa J, DeMiguel-Jimeno JM, Rel-
Monzó P. Physical therapies in the decongestive treatment of 
lymphedema: A randomized, non-inferiority controlled study. 
Clin Rehabil. 2021;35(12):1743-1756. CrossRef PubMed

76. Lam FMH, Liao LR, Kwok TCY, Pang MYC. Effects of adding 
whole-body vibration to routine day activity program on physi-
cal functioning in elderly with mild or moderate dementia: 
a randomized controlled trial. Int J Geriatr Psychiatry. 2018; 
33(1):21-30. CrossRef PubMed

77. Dumoulin C, Morin M, Danieli C, et al; Urinary Incontinence 
and Aging Study Group. Group-based vs individual pel-
vic floor muscle training to treat urinary incontinence in 
older women: a randomized clinical trial. JAMA Intern Med. 
2020;180(10):1284-1293. CrossRef PubMed

78. Hagen S, Glazener C, McClurg D, et al. Pelvic floor muscle 
training for secondary prevention of pelvic organ prolapse 
(PREVPROL): a multicentre randomised controlled trial. Lancet. 
2017;389(10067):393-402. CrossRef PubMed

79. Semmons J. The role of specialist physiotherapy in a pain man-
agement clinic – traditional and novel approaches. Anaesth 
Intensive Care Med. 2022;23(7):405-408. CrossRef

80. Ryall C, Coggon D, Peveler R, Reading I, Palmer KT. Pain tol-
erance in patients presenting to primary care and physiother-
apy services with upper limb disorders. Occup Environ Med. 
2007;64(5):349-351. CrossRef PubMed

81. Malfliet A, Ickmans K, Huysmans E, et al. Best evidence reha-
bilitation for chronic pain part 3: low back pain. J Clin Med. 
2019;8(7):1063. CrossRef PubMed

82. Hirata K, Yamadera R, Akagi R. Associations between range of 
motion and tissue stiffness in young and older people. Med Sci 
Sports Exerc. 2020;52(10):2179-2188. CrossRef PubMed

83. Clement T, Bolton J, Griffiths L, Cracknell C, Molloy E. ‘Noticing’ 
in health professions education: time to pay attention? Med 
Educ. 2023;57(4):305-314. CrossRef PubMed

84. Graj E, Sheen J, Dudley A, Sutherland-Smith W. Adverse health 
events associated with clinical placement: A systematic review. 
Nurse Educ Today. 2019;76:178-190. CrossRef PubMed

85. Rocha A, Arbex FF, Sperandio PA, et al. Heart or lungs? 
Uncovering the causes of exercise intolerance in a patient 
with chronic cardiopulmonary disease. Ann Am Thorac Soc. 
2018;15(9):1096-1104. CrossRef PubMed

https://doi.org/10.1016/j.jcrc.2015.04.012
https://www.ncbi.nlm.nih.gov/pubmed/25957499
https://doi.org/10.1016/j.aucc.2023.02.001
https://www.ncbi.nlm.nih.gov/pubmed/36934044
https://doi.org/10.4081/monaldi.2022.2087
https://www.ncbi.nlm.nih.gov/pubmed/35086328
https://doi.org/10.1016/j.bjpt.2021.04.001
https://www.ncbi.nlm.nih.gov/pubmed/34045123
https://doi.org/10.1016/j.physio.2022.06.001
https://www.ncbi.nlm.nih.gov/pubmed/36242928
https://doi.org/10.1016/j.apmr.2017.01.028
https://www.ncbi.nlm.nih.gov/pubmed/28279659
https://doi.org/10.1097/TA.0000000000003542
https://www.ncbi.nlm.nih.gov/pubmed/35609291
https://doi.org/10.1111/jgs.18413
https://www.ncbi.nlm.nih.gov/pubmed/37224397
https://doi.org/10.1016/S2213-2600(17)30474-5
https://www.ncbi.nlm.nih.gov/pubmed/29248433
https://doi.org/10.4102/sajp.v76i1.1367
https://www.ncbi.nlm.nih.gov/pubmed/32161827
https://doi.org/10.1136/bmj.l5101
https://www.ncbi.nlm.nih.gov/pubmed/31533934
https://doi.org/10.1177/0269215517720486
https://www.ncbi.nlm.nih.gov/pubmed/28730849
https://doi.org/10.12968/ijtr.2016.23.7.339
https://doi.org/10.1002/mdc3.13466
https://www.ncbi.nlm.nih.gov/pubmed/35937480
https://doi.org/10.1016/j.apmr.2013.10.024
https://www.ncbi.nlm.nih.gov/pubmed/24239585
https://doi.org/10.1097/NPT.0000000000000450
https://www.ncbi.nlm.nih.gov/pubmed/37563754
https://doi.org/10.1016/j.apmr.2017.09.108
https://www.ncbi.nlm.nih.gov/pubmed/28989074
https://doi.org/10.1093/ptj/pzaa213
https://www.ncbi.nlm.nih.gov/pubmed/33332538
https://doi.org/10.1111/sms.13930
https://www.ncbi.nlm.nih.gov/pubmed/33527488
https://doi.org/10.1519/JSC.0000000000004279
https://www.ncbi.nlm.nih.gov/pubmed/35900790
https://doi.org/10.1097/01.REO.0000000000000042
https://doi.org/10.1007/s12662-022-00820-3
https://doi.org/10.1177/02692155211032651
https://www.ncbi.nlm.nih.gov/pubmed/34514891
https://doi.org/10.1002/gps.4662
https://www.ncbi.nlm.nih.gov/pubmed/28094873
https://doi.org/10.1001/jamainternmed.2020.2993
https://www.ncbi.nlm.nih.gov/pubmed/32744599
https://doi.org/10.1016/S0140-6736(16)32109-2
https://www.ncbi.nlm.nih.gov/pubmed/28010994
https://doi.org/10.1016/j.mpaic.2022.03.013
https://doi.org/10.1136/oem.2006.027805
https://www.ncbi.nlm.nih.gov/pubmed/17182647
https://doi.org/10.3390/jcm8071063
https://www.ncbi.nlm.nih.gov/pubmed/31331087
https://doi.org/10.1249/MSS.0000000000002360
https://www.ncbi.nlm.nih.gov/pubmed/32348099
https://doi.org/10.1111/medu.14978
https://www.ncbi.nlm.nih.gov/pubmed/36404285
https://doi.org/10.1016/j.nedt.2019.01.024
https://www.ncbi.nlm.nih.gov/pubmed/30807929
https://doi.org/10.1513/AnnalsATS.201802-073CC
https://www.ncbi.nlm.nih.gov/pubmed/30168743


Adverse events in physiotherapy154 

© 2024 The Authors. Arch Physioter - ISSN 2057-0082 - www.archivesofphysiotherapy.com

86. Nazir A, Hasri IP. Pathophysiology and rehabilitation manage-
ment of exercise intolerance in COVID-19 patients. Ann Thorac 
Med. 2022;17(2):87-93. CrossRef PubMed

87. Stiller K, Phillips A, Lambert P. The safety of mobilisation and its 
effect on haemodynamic and respiratory status of intensive care 
patients. Physiother Theory Pract. 2004;20(3):175-185. CrossRef

88. Munoz-Mozas G. Solving the problem of IV dislodgement. Br J 
Nurs. 2022;31(2):S4-S7. CrossRef PubMed

89. Shafizadeh M, Parvinpour S, Ali K. Effect of home-based exer-
cise on falls in community-dwelling older adults: an umbrella 
review. Sport Sci Health. 2022;19:743-756. CrossRef PubMed

90. Roelofs JMB, Zandvliet SB, Schut IM, et al. Mild stroke, seri-
ous problems: limitations in balance and gait capacity and the 
impact on fall rate, and physical activity. Neurorehabil Neural 
Repair. 2023;37(11-12):786-798. CrossRef PubMed

91. Gilat M, Ginis P, Zoetewei D, et al. A systematic review on exer-
cise and training-based interventions for freezing of gait in 
Parkinson’s disease. NPJ Parkinsons Dis. 2021;7(1):81. CrossRef 
PubMed

92. Landers MR, Jacobson KM, Matsunami NE, McCarl HE, Regis 
MT, Longhurst JK. A vicious cycle of fear of falling avoidance 
behavior in Parkinson’s disease: a path analysis. Clin Park Relat 
Disord. 2021;4:100089. CrossRef PubMed

93. Xie Q, Pei J, Gou L, et al. Risk factors for fear of falling in stroke 
patients: a systematic review and meta-analysis. BMJ Open. 
2022;12(6):e056340. CrossRef PubMed

94. Eng JJ. Fitness and mobility exercise (FAME) program for stroke. 
Top Geriatr Rehabil. 2010;26(4):310-323. CrossRef PubMed

95. Moore SA, Boyne P, Fulk G, Verheyden G, Fini NA. Walk the 
Talk: current evidence for walking recovery after stroke, future 
pathways and a mission for research and clinical practice. 
Stroke. 2022;53(11):3494-3505. CrossRef PubMed

96. Alatawi SF. A scoping review of the nature of physiotherapists’ 
role to avoid fall in people with Parkinsonism. Neurol Sci. 
2021;42(9):3733-3748. CrossRef PubMed

97. Chaudhuri A, Behan PO. Fatigue in neurological disorders. 
Lancet. 2004;363(9413):978-988. CrossRef PubMed

98. Vatwani A, Margonis R. Energy conservation techniques to 
decrease fatigue. Arch Phys Med Rehabil. 2019;100(6):1193-
1196. CrossRef PubMed

99. Khan F, Amatya B. Management of fatigue in neurological dis-
orders: implications for rehabilitation. J Int Soc Phys Rehabil 
Med. 2018;1(2):9-36. CrossRef

100. Griffith K, Wenzel J, Shang J, Thompson C, Stewart K, Mock V. 
Impact of a walking intervention on cardiorespiratory fitness, 

self-reported physical function, and pain in patients undergo-
ing treatment for solid tumors. Cancer. 2009;115(20):4874-
4884. CrossRef PubMed

101. Niederstrasser NG, Attridge N. Associations between 
pain and physical activity among older adults. PLoS One. 
2022;17(1):e0263356. CrossRef PubMed

102. Wilson CM, Arena SK, Boright LE. State of the art physiother-
apist-led approaches to safe aging in place. Arch Physiother. 
2022;12(1):17. CrossRef PubMed

103. van Deuren S, Boonstra A, van Dulmen-den Broeder E, Blijlevens 
N, Knoop H, Loonen J. Severe fatigue after treatment for child-
hood cancer. Cochrane Database Syst Rev. 2020;3(3):CD012681. 
CrossRef PubMed

104. Toro C, Felmingham B, Jessop S, et al. Cardio-oncology recom-
mendations for pediatric oncology patients: an Australian and 
New Zealand Delphi consensus. JACC Adv. 2022;1(5):100155. 
CrossRef PubMed

105. National Institute of Clinical Excellence. Pelvic floor dysfunc-
tion: prevention and non-surgical management. NICE guide-
line, London, 2021. Online. (Accessed August 2024)

106. Hagen S, Stark D, Glazener C, et al; POPPY Trial Collaborators. 
Individualised pelvic floor muscle training in women with pelvic 
organ prolapse (POPPY): a multicentre randomised controlled 
trial. Lancet. 2014;383(9919):796-806. CrossRef PubMed

107. Karanfilian B, Saks N. Measuring the effects of an observation 
training program for first-year medical students. Med Sci Educ. 
2018;28(4):649-653. CrossRef

108. Harrison R, Walton M, Manias E, et al. The missing evidence: 
a systematic review of patients’ experiences of adverse events 
in health care. Int J Qual Health Care. 2015;27(6):424-442. 
CrossRef PubMed

109. Olsen S, Neale G, Schwab K, et al. Hospital staff should use 
more than one method to detect adverse events and poten-
tial adverse events: incident reporting, pharmacist surveillance 
and local real-time record review may all have a place. Qual Saf 
Health Care. 2007;16(1):40-44. CrossRef PubMed

110. Bates DW, Levine D, Syrowatka A, et al. The potential of arti-
ficial intelligence to improve patient safety: a scoping review. 
NPJ Digit Med. 2021;4(1):54. CrossRef PubMed

111. Bruce J, Russell EM, Mollison J, Krukowski ZH. The measure-
ment and monitoring of surgical adverse events. Health Technol 
Assess. 2001;5(22):1-194. CrossRef PubMed

112. Rafter N, Hickey A, Condell S, et al. Adverse events in healthcare: 
learning from mistakes. QJM. 2015;108(4):273-277. CrossRef 
PubMed

http://www.archivesofphysiotherapy.com
https://doi.org/10.4103/atm.atm_357_21
https://www.ncbi.nlm.nih.gov/pubmed/35651896
https://doi.org/10.1080/09593980490487474
https://doi.org/10.12968/bjon.2022.31.2.S4
https://www.ncbi.nlm.nih.gov/pubmed/35094537
https://doi.org/10.1007/s11332-022-00993-2
https://www.ncbi.nlm.nih.gov/pubmed/35967546
https://doi.org/10.1177/15459683231207360
https://www.ncbi.nlm.nih.gov/pubmed/37877724
https://doi.org/10.1038/s41531-021-00224-4
https://www.ncbi.nlm.nih.gov/pubmed/34508083
https://doi.org/10.1016/j.prdoa.2021.100089
https://www.ncbi.nlm.nih.gov/pubmed/34316667
https://doi.org/10.1136/bmjopen-2021-056340
https://www.ncbi.nlm.nih.gov/pubmed/35772831
https://doi.org/10.1097/TGR.0b013e3181fee736
https://www.ncbi.nlm.nih.gov/pubmed/22287825
https://doi.org/10.1161/STROKEAHA.122.038956
https://www.ncbi.nlm.nih.gov/pubmed/36069185
https://doi.org/10.1007/s10072-020-05015-y
https://www.ncbi.nlm.nih.gov/pubmed/33443671
https://doi.org/10.1016/S0140-6736(04)15794-2
https://www.ncbi.nlm.nih.gov/pubmed/15043967
https://doi.org/10.1016/j.apmr.2019.01.005
https://www.ncbi.nlm.nih.gov/pubmed/30955793
https://doi.org/10.4103/ijprm.ijprm_5_18
https://doi.org/10.1002/cncr.24551
https://www.ncbi.nlm.nih.gov/pubmed/19637345
https://doi.org/10.1371/journal.pone.0263356
https://www.ncbi.nlm.nih.gov/pubmed/35089966
https://doi.org/10.1186/s40945-022-00142-5
https://www.ncbi.nlm.nih.gov/pubmed/35909181
https://doi.org/10.1002/14651858.CD012681.pub2
https://www.ncbi.nlm.nih.gov/pubmed/32124971
https://doi.org/10.1016/j.jacadv.2022.100155
https://www.ncbi.nlm.nih.gov/pubmed/38939459
https://www.nice.org.uk/guidance/ng210
https://doi.org/10.1016/S0140-6736(13)61977-7
https://www.ncbi.nlm.nih.gov/pubmed/24290404
https://doi.org/10.1007/s40670-018-0607-5
https://doi.org/10.1093/intqhc/mzv075
https://www.ncbi.nlm.nih.gov/pubmed/26424702
https://doi.org/10.1136/qshc.2005.017616
https://www.ncbi.nlm.nih.gov/pubmed/17301203
https://doi.org/10.1038/s41746-021-00423-6
https://www.ncbi.nlm.nih.gov/pubmed/33742085
https://doi.org/10.3310/hta5220
https://www.ncbi.nlm.nih.gov/pubmed/11532239
https://doi.org/10.1093/qjmed/hcu145
https://www.ncbi.nlm.nih.gov/pubmed/25078411

