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RESEARCH REPORT

Physiotherapy provided for patients undergoing thoracic surgery in Sweden – 
a national survey of practice
Marcus Jonsson PT, PhDa, Elisabeth Westerdahl PT, PhDa,b, and Julie Reeve PT, PhDc

aDepartment of Physiotherapy, Faculty of Medicine and Health, Örebro University, Örebro, Sweden; bFaculty of Medicine and Health, 
University Health Care Research Center, Örebro, Sweden; cSchool of Clinical Sciences, Faculty of Health and Environmental Sciences, AUT 
University, Northcote, Auckland, New Zealand

ABSTRACT
Introduction: Patients undergoing thoracic surgery commonly receive perioperative physio- 
therapy, typically consisting of education, mobilization, breathing exercises, and mobility exercises. 
To date, no study has described physiotherapy practice for patients undergoing thoracic surgery in 
Sweden.
Purpose: To investigate physiotherapy interventions for patients undergoing thoracic surgery in 
Sweden.
Methods: All physiotherapists currently working in thoracic surgery units in Sweden (n = 8) were 
eligible to participate. A survey was e-mailed to the physiotherapists, to determine physiotherapy 
interventions offered to patients undergoing thoracoscopy or open thoracic surgery. Of 21 
physiotherapists, 13 (62%) responded, representing seven hospitals.
Results: Physiotherapists reported routinely providing preoperative education and postoperative 
treatment for all patients undergoing thoracic surgery. Breathing exercises and mobilization were 
usually initiated on the day of surgery or the first postoperative day. Common treatments were 
deep breathing exercises, with or without positive expiratory pressure, and airway clearance 
techniques. Upper limb and shoulder exercises were typically initiated on the first or second day 
after surgery. The most important factor reported to influence treatment choice was personal 
experience of the attending physiotherapist. No routine post-discharge rehabilitation was 
provided.
Conclusion: Physiotherapists in Sweden reported routinely treating patients scheduled for thor
acic surgery, both pre and postoperatively. Prehabilitation or post-discharge rehabilitation was not 
routinely provided.
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Introduction

Thoracic surgery is performed for a wide variety of 
conditions, but primarily in those with suspected or 
confirmed lung cancer, where surgical resection is the 
primary approach for curative treatment of non-small- 
cell lung cancer (Howington et al., 2013). Surgery can be 
performed through an open thoracotomy or via mini
mally invasive techniques, commonly video-assisted 
thoracoscopy (VATS).

Pre- and postoperative physiotherapy may be pro
vided to patients undergoing thoracic surgery. Previous 
surveys have established that it is common for patients 
undergoing thoracic surgery to be offered some form of 
physiotherapy during their in-hospital stay (Agostini 
et al., 2013; Cavalheri, Jenkins, and Hill, 2013; Reeve, 

Denehy, and Stiller, 2007). Cavalheri, Jenkins, and Hill 
(2013) reported that preoperative education before lung 
cancer surgery was provided by physiotherapists in 44% 
of the hospitals in Australia and New Zealand. 
Postoperative physiotherapy treatment is more widely 
provided and typically consists of early mobilization, 
breathing exercises, and upper limb and shoulder exer
cises, with treatment techniques varying between hospi
tals and across countries (Agostini et al., 2013; 
Cavalheri, Jenkins, and Hill, 2013; Reeve, Denehy, and 
Stiller, 2007; Schwellnus, Roos, and Naidoo, 2017).

The evidence in regard to thoracic surgery and phy
siotherapy provision in this patient group is continuously 
evolving (Granger and Cavalheri, 2022; Himbert et al.,  
2020; Whish-Wilson et al., 2023) and therefore it is impor
tant to constantly update knowledge of current 
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physiotherapy practice. The physiotherapy service pro
vided for patients undergoing lung cancer surgery, or 
other thoracic surgery procedures, has not been previously 
described in Sweden. Therefore, the aim of the present 
study is to investigate physiotherapy treatment provided 
for patients undergoing thoracic surgery in Sweden, and to 
describe differences in physiotherapy regimens for open 
surgery versus thoracoscopic procedures.

Methods

All hospitals performing thoracic surgery in Sweden 
(n = 8) were eligible for this cross-sectional survey of 
clinical practice. Physiotherapists working with patients 
undergoing thoracic surgery at these hospitals were 
identified through the Swedish Thoracic Surgery 
Physiotherapy Network or through direct contact with 
the Department of Cardiothoracic Surgery at each hos
pital. This ensured that all physiotherapists working 
with patients undergoing thoracic surgery were invited 
to participate. The rationale for identifying and includ
ing all physiotherapists in the field was to check for 
practice differences within and between centers. The 
Swedish Ethical Review Authority approved the study 
(Dnr 2019-05080). The reporting of this survey follows 
the Consensus-Based Checklist for Reporting of Survey 
Studies (CROSS) (Sharma et al., 2021).

The survey was a translated and culturally adapted 
version, based on a previous survey performed in 
Australia and New Zealand (Reeve, Denehy, and Stiller,  
2007). Permission to translate and use the survey was 
provided by the original author. The adaptations included 
removal of questions that were not applicable to Swedish 
practice, such as privately financed health care. No addi
tions were made. The translation was performed by 
a professional translator service, specializing in editing 
and translation for academics and researchers. The survey 
consisted of six sections with a total of 28 items. The 
questions referred to the physiotherapy treatment of 
patients undergoing thoracic surgery, with questions for 
open thoracotomy and VATS separated for clarity. All 
questions were closed, but the respondents had the oppor
tunity to leave open comments.

The survey was sent to the potential participants by 
e-mail, as an attached Word format survey, in 
February 2020 (Supplemental Information). A cover 
letter was also attached, with information about the 
study and an invitation to participate. Two reminders 
were sent, the first in March 2020 and the second after 
another 4 weeks. Respondents completed the survey 
electronically and returned it, as an attached Word 
file, via e-mail to the research responsible physiothera
pist (MJ). The Word-format was deemed the most 

feasible way of administering the survey, considering 
the sample size. Potential participants were informed 
in the cover letter that their response was deemed as 
their informed consent. Absolute anonymity was not 
possible due to the nature of e-mail administration. All 
surveys were individually coded, with the codes kept 
locked-up separately and accessible only to the primary 
researcher, and confidentiality was assured by omitting 
identification of the physiotherapist and name of hospi
tal during data analysis and presentation. Data are pre
sented on a population level ensuring that the results of 
individual respondents are not identifiable. Statistical 
analysis was performed with SPSS (IBM Corp. 
Released 2017. IBM SPSS Statistics for Windows, 
Version 25.0. Armonk, NY: IBM Corp). Data were 
analyzed via descriptive statistics, with frequencies and 
percentages, or medians with ranges. Open comments 
were noted and cited where applicable. Testing for dif
ferences within centers was performed with the 
Wilcoxon signed-rank test.

Results

Eight hospitals performing thoracic surgery, and a total of 
21 physiotherapists, working in these centers, were iden
tified and individually sent the survey. Of these, 13 (62%) 
responded, with seven of the eight (88%) hospitals in 
Sweden represented in the final analysis. Of the non- 
responders (n = 8, 38%), two (10%) replied with the 
explanation of being unable to respond due to time 
pressure with the ongoing COVID-19 pandemic. 
Testing all questions with the Wilcoxon test revealed no 
statistically significant differences regarding answers 
within centers. All the results presented here are as 
a percentage of the total number of respondents (n = 13).

Preoperative physiotherapy

The majority of respondents (n = 12, 92%) reported that 
the patients routinely had an in-hospital physiotherapy 
session preoperatively, including both patients undergoing 
open thoracotomy surgery and VATS. The preoperative 
physiotherapy session was performed either individually 
(n = 11, 85%) or as a group session (n = 8, 62%) and 
included education on breathing exercises with positive 
expiratory pressure (PEP) (n = 12, 92%); coughing/huffing 
technique (n = 11, 85%); and deep breathing exercises 
without PEP (n = 9, 69%). No respondents reported 
instructing active cycle of breathing technique (ACBT) or 
incentive spirometry (IS) preoperatively. Six (46%) of the 
respondents explicitly reported that their preoperative 
education included information about the importance of 
early mobilization. The most important factors influencing 
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the choice of preoperative physiotherapy were reported to 
be personal experience, scientific literature, colleagues’ 
preferences, and established clinical practice (Table 1). 
All respondents reported that no form of organized pre
habilitation in the form of exercise training was routinely 
provided.

Postoperative physiotherapy

All respondents (n = 13, 100%) reported treating all 
patients undergoing thoracotomy postoperatively and 
the majority (n = 12, 92%) also reported routinely 
treating all patients undergoing VATS postopera
tively. There were differences in the timing of com
mencement of postoperative treatment, with eight 
(62%) respondents reporting usually initiating treat
ment on the day of surgery for patients undergoing 
open thoracotomy, and four (31%) of the respon
dents reported initiating treatment on the first day 
after surgery. Following VATS, fewer respondents (n  
= 4, 31%) reported initializing treatment on the day 
of surgery.

The most prevalent postoperative physiotherapy 
intervention reportedly utilized during treatment ses
sions was deep breathing exercises with PEP (n = 12, 
92%). Airway clearance techniques were utilized by all 
respondents (n = 13, 100%) (Table 2). Information on 
when different types of postoperative mobilization were 
initialized is presented in Table 3. Factors influencing 
the choice of postoperative physiotherapy are presented 

in Table 4. The most important factor influencing 
choice of treatment was personal experience.

For patients with excessive air leaks in the pleural 
drainage, all 13 (100%) respondents reported adapting 
their treatment, primarily by not utilizing PEP (n = 8, 
62%). Three (23%) respondents consulted the responsi
ble surgeon for management guidance in the case of 
excessive air leaks, and the remaining two (15%) 
respondents did not state in what way the treatment 
was altered.

All respondents reported that postoperative rehabili
tation was not routinely offered to all patients after 
hospital discharge. Four respondents (31%), all from 
the same center, reported that occasionally some 
patients were referred to postoperative rehabilitation. 
None of the respondents reported participating in any 
postoperative follow-up or pain management after 
discharge.

Discussion

This national survey is the first to describe in-hospital 
physiotherapy treatment for patients undergoing thor
acic surgery in Sweden. The sample size is small, due to 
the fact that there are only eight centers performing 
thoracic surgery in Sweden and a limited number of 
physiotherapists working with such patients. The 
response rate was 62%, which is somewhat lower than 

Table 1. Factors influencing physiotherapists (n = 13) choice of 
preoperative treatment for patients undergoing thoracic 
surgery.

Influence rated on a 1–5 likert scale

Personal experience 4 (1–5)
Scientific literature 4 (1–5)
Colleagues preferences 4 (1–4)
Resource/financial considerations 3 (1–5)
Established practice 4 (1–5)
Staffing numbers 3 (2–5)
Number of patients 1 (1–5)

Data presented as median (range). 1 = no influence, 5 = large influence.

Table 2. Postoperative respiratory treatments reported by phy
siotherapists (n = 13) to be provided for patients undergoing 
thoracic surgery.

Thoracotomy VATS

Deep breathing exercises 77% 77%
PEP 92% 92%
Sustained Maximal Inspiration 0% 0%
Sniffing 0% 0%
Incentive spirometry 0% 0%
Bi-level CPAP 0% 0%
CPAP 15% 8%
Coughing/huffing 100% 92%
Forced expiratory technique 8% 8%
Endotracheal suction 0% 0%

PEP: positive expiratory pressure, CPAP: continuous positive airway pressure, 
VATS: video-assisted thoracoscopic surgery.

Table 3. Type of first mobilization reported by physiotherapists (n = 13) to be performed during the first 
postoperative days after thoracic surgery.

Day 0 Day 0–1 Day 1 Day 1–2 Day 2

Thoracotomy
Sitting on the side of the bed 7 2 3
Sitting in a chair 3 3 5 1
Walking 1 1 8 1 1
VATS
Sitting on the side of the bed 4 4 2
Sitting in a chair 2 3 4 1
Walking 1 3 3 1

Day 0 = the day of surgery. VATS: video-assisted thoracoscopic surgery.
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similar studies previously published (Agostini et al.,  
2013; Cavalheri, Jenkins, and Hill, 2013; Reeve, 
Denehy, and Stiller, 2007; Whish-Wilson et al., 2023) 
but higher than studies surveying physiotherapy prac
tice in India (Sultanpuram, Alaparthi, Krishnakumar, 
and Ottayil, 2016) and South Africa (Schwellnus, Roos, 
and Naidoo, 2017). The response rate in the present 
study may to some extent be explained by the unfortu
nate timing, with the survey coinciding with the coro
navirus pandemic. The previous surveys in the field 
were sent to one physiotherapist per surgical unit 
(often the senior), which could lead to the responses 
reflecting the institutional preference, and not indivi
dual physiotherapist preferences; the possibility of these 
preferences differing directed the targeting in the pre
sent study to all physiotherapists working in these units. 
Despite the lower response rate in the present study, 
seven of the eight centers were represented, likely mak
ing the results representative for in-hospital physiother
apy in the thoracic surgery setting in Sweden. The 
results could therefore be interpreted as reflecting clin
ical practice in Sweden. A direct observation study 
design, where each physiotherapist is observed during 
practice, would likely better reflect the actual phy
siotherapy practice provided for the patients, but this 
type of study design requires significant resources and 
lack of funding prevented this across a multicenter set
ting. The strength of the present survey is that it is an 
adapted and professionally translated version of 
a previous survey (Reeve, Denehy, and Stiller, 2007) 
making the results possible to compare between coun
tries. Such a comparison would be useful in ensuring 
that physiotherapy interventions utilized in future clin
ical trials reflect practice across different countries.

The respondents in this study reported that the most 
important factor influencing choice of physiotherapy 
treatment was personal experience. The influence of 
personal experience and established practice has been 
consistently reported to rank highly as the factors most 
influencing physiotherapy practice in patients under
going thoracic surgery (Agostini et al., 2013; Cavalheri, 
Jenkins, and Hill, 2013; Reeve, Denehy, and Stiller, 2007; 
Whish-Wilson et al., 2023). It is possible that the reason 
for this is that the evidence supporting the postoperative 

physiotherapy management in this patient group 
remains limited, suggesting further studies of high qual
ity investigating physiotherapy management for 
patients undergoing thoracic surgery are necessary 
before physiotherapists change established practice for 
those not currently clearly substantiated by the scientific 
literature. It is of interest that in the present study, 
respondents reported the scientific evidence for patients 
receiving preoperative physiotherapy interventions to 
be as influential as personal experience. While there is 
considerable emerging evidence regarding the benefits 
of preoperative exercise or prehabilitation for patients 
scheduled for lung cancer surgery (Granger and 
Cavalheri, 2022; Lai et al., 2019; Laurent et al., 2020; 
Sebio García et al., 2017; Voorn et al., 2023; Zhou et al.,  
2020) and preoperative exercise training has been 
shown to result in a large reduction in the risk of devel
oping postoperative pulmonary complications com
pared to no preoperative exercise training in this 
population (Granger and Cavalheri, 2022) currently no 
service offers prehabilitation programs for patients 
undergoing thoracic surgery. It is interesting that per
sonal experience remains highly ranked and supersed
ing scientific evidence as an influencing factor over time 
and across countries. The barriers to incorporating 
science into clinical practice need further evaluation.

Preoperative physiotherapy education has been 
shown to reduce the incidence of postoperative pul
monary complications in patients undergoing upper 
abdominal surgery (Boden et al., 2018; Fagevik Olsén 
et al., 1997); however, the impact of these interventions 
in patients undergoing lung cancer surgery is less clear. 
All of the physiotherapists in the present study reported 
meeting all patients preoperatively, individually or in 
a group session, including both those scheduled for 
thoracotomy or VATS. This differs from the results 
reported previously (Reeve, Denehy, and Stiller, 2007), 
where only 35% of the respondents reported that all 
patients were seen on a face-to-face basis preoperatively. 
Further, both Agostini et al. (2013) and Cavalheri, 
Jenkins, and Hill (2013) reported that not all patients 
received preoperative physiotherapy (10% and 60% 
receiving physiotherapy, respectively). The reason for 
these differences remains unclear, but part of it could 
be due to the fact that thoracic surgery in Sweden is 
often performed in the same setting as cardiac surgery, 
and the clinical pathway seems to follow that of cardiac 
surgery patients which involves 90% of all patients 
receiving preoperative physiotherapy education 
(Westerdahl and Moller, 2010; Westerdahl and Olsen,  
2011). Physiotherapy interventions preoperatively were 
reported to be primarily focused on education to pre
vent postoperative pulmonary complications, teaching 

Table 4. Factors influencing physiotherapists (n = 13) choice of 
treatment after thoracic surgery.

Factor Influence rated on a 1–5 likert scale

Personal experience 5 (1–5)
Scientific literature 4 (2–5)
Colleagues preferences 3 (1–5)
Resource/financial considerations 3 (1–4)
Established practice 4 (1–5)
Staffing numbers 4 (2–5)
Number of patients 3 (1–5)
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deep breathing exercises, most commonly with PEP, 
and airway clearance techniques. It was also reported 
that information about the importance of postoperative 
mobilization was part of the preoperative session. This 
result is similar to previous surveys (Agostini et al.,  
2013; Cavalheri, Jenkins, and Hill, 2013; Reeve, 
Denehy, and Stiller, 2007). Interestingly, deep breathing 
exercises with PEP were the most reported type of 
breathing exercise utilized in Sweden and this differs 
from the previously published surveys. There are only 
a few studies, all performed in Sweden or Finland, 
investigating the effect of PEP to other types of deep 
breathing exercises (Lähteenmäki et al., 2020, 2021; 
Orman and Westerdahl, 2010) none of them showing 
superior effect of PEP. Future studies should focus on 
determining which types of breathing exercises, if any, 
are the most effective in improving postoperative out
comes, and this should help guide clinicians when 
choosing interventions for patients after lung cancer 
surgery.

The majority of the respondents in the present study 
reported that routine physiotherapy was provided for all 
patients postoperatively following thoracic surgery, 
both after open thoracotomy and VATS. This is similar 
to previous surveys (Agostini et al., 2013; Cavalheri, 
Jenkins, and Hill, 2013; Reeve, Denehy, and Stiller,  
2007), and routine physiotherapy assessment for 
patients, including for those undergoing VATS, has 
been recommended (Agostini et al., 2020; Granell-Gil 
et al., 2022). In-hospital physiotherapy has been shown 
to increase physical activity during the first postopera
tive days after lung cancer surgery (Jonsson et al., 2018). 
Furthermore, a postoperative shoulder exercise pro
gram improves function and decreases pain after open 
thoracotomy (Reeve et al., 2010) and exercise during the 
first five postoperative days improves quadriceps 
strength (Arbane, Tropman, Jackson, and Garrod,  
2011). The present survey found that the evidence 
regarding postoperative physiotherapy during the early 
postoperative period seems to be being followed in 
clinical practice.

While Enhanced Recovery After Surgery (ERAS) 
practices were not specifically covered within the scope 
of the present survey, the role of the physiotherapist 
within ERAS regimen is one of enhancing early mobili
zation/ambulation. ERAS protocols have been evaluated 
in patients undergoing lung cancer surgery and shown 
to improve outcomes, such as length of stay, postopera
tive pulmonary complications and costs (Tiberi et al.,  
2022; Wang et al., 2021). Guidelines recommend the use 
of ERAS protocols for patients undergoing thoracic 
surgery (Batchelor et al., 2019) but according to the 
authors’ knowledge, the ERAS concept has not been 

widely implemented for patients undergoing lung can
cer surgery in Sweden. The findings from the present 
survey highlighted that all physiotherapists aimed for 
patients to be ambulated within 2 days of surgery, most 
frequently on the first postoperative day. The frequency, 
intensity, and duration of ambulation protocols were 
not, however, established, and this limits the ability to 
determine to what extent Swedish physiotherapist are 
implementing ERAS-style ambulation protocols in their 
units. Establishing which thoracic surgical units utilize 
ERAS protocols, and the physiotherapy input into such 
protocols, would be useful to ascertain.

Post discharge physical exercise after lung cancer 
surgery can improve: distance covered during a six- 
minute walk test (Klimczak et al., 2021; Liu et al.,  
2021); respiratory muscle strength (Liu et al., 2021); 
and health-related quality of life (Cavalheri et al., 2019; 
Klimczak et al., 2021; Sommer et al., 2020). Both inpa
tient (Klimczak et al., 2021) and outpatient (Liu et al.,  
2021; Sommer et al., 2020) rehabilitation after discharge 
has shown benefits, and it is recommended that the 
rehabilitation start early after discharge (Sommer et al.,  
2020). Despite the evidence for positive outcomes from 
post-discharge physical exercise following lung resec
tion (Cavalheri et al., 2019; Klimczak et al., 2021; Liu 
et al., 2021; Sommer et al., 2020), few patients are 
offered rehabilitation following discharge from hospital 
after lung cancer surgery (Agostini et al., 2013; 
Cavalheri, Jenkins, and Hill, 2013; Whish-Wilson 
et al., 2023). Similar to previously published surveys, 
the physiotherapists in the present study reported that 
referral to post discharge rehabilitation was not routi
nely offered. This is concerning and raises questions 
regarding why the increasing amount of evidence for 
post-discharge rehabilitation does not carry over to the 
clinical setting. Reasons for this lack of translation of 
evidence into practice need to be further investigated. 
As discussed above, the strengths of the present study 
include the use of a previous survey and the invitation of 
all physiotherapists working with patients undergoing 
lung surgery. Limitations of the study include a low 
response rate and a small sample size.

Conclusion

In this small cross-sectional survey of national prac
tice, it was reported that physiotherapists in Sweden 
routinely treat patients scheduled for thoracic sur
gery during the inpatient period, both pre- and post
operatively. The first postoperative physiotherapeutic 
interventions were reported to be initiated on the day 
of surgery or the first postoperative day. The most 
commonly utilized postoperative respiratory 
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physiotherapy intervention was reported to be deep 
breathing with PEP. Neither preoperative exercise 
interventions/prehabilitation nor post-discharge 
rehabilitation are currently reported to be implemen
ted in the care of patients undergoing thoracic sur
gery in Sweden.
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