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Abstract 

Background: Mobilisation and pulmonary physiotherapy is used together for improving lung functions after 
surgery.  
Aims: This study was aimed to examine the relation between patients’ frequency and duration of mobilization 
and practices of pulmonary physiotherapy after lung resection surgery. 
Methods: This cross-sectional, relational study was conducted from 1st of May 2013 to 30th of April 2014 with 
66 patients who have undergone lung resection surgery. Until the time of discharge from morning of 1th day 
after surgery, patients’ frequency and duration of mobilisation and frequency of deep breathing and coughing 
exercises and using spirometry were followed up. Data analysis was performed using SPSS 16.0.  
Results: It was found out that 69.7% of the patients who participated in the research were men and the average 
age of the patients was 57.24±14.93, 65.2% of the patients were applied wedge resection and all of the patients 
stood up on the 1st day after the operation.  It was found that there were positive relationships between patients’ 
frequency and duration of mobilization and practices of pulmonary physiotherapy including breathing and 
coughing exercise and frequency of using spirometry in the postoperatively from first day until fifth day.  
Conclusions: According to the study results, patients undergone lung resection executed the pulmonary 
physiotherapy practices easily with effect of mobilisation which provided sensation of wellness. In this respect, 
it is suggested that nurses should make the patients mobilize more frequently and support them about increasing 
their duration of mobilization in the postoperative period.  
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Introduction 

Lung resection is the common surgical procedure 
performed in various pulmonary pathologies such 
as lung cancer, bronchiectasis and lung abscesses 
(Sivakumar & Maiya, 2008). After the lung 

surgery, pulmonary functions may be affected 
negatively due to limited movement of the chest, 
impaired coughing reflex and elimination of 
sputum associated with anaesthesia, pain and 
stress of surgery. Eventually, various 
postoperative pulmonary complications such as 
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atelectasis, sputum retention, respiratory 
infection and respiratory failure can appear 
(Reeve, 2008; Sivakumar & Maiya, 2008; 
Kaneda, Saito, Okamoto, et al., 2007).  Also, 
postoperative pulmonary complications lead to 
additional health cost and prolonged hospital stay 
and an increase in morbidity and mortality after 
major surgery (Samnani, et al., 2014; Haines, 
Skinner, Berney, 2012). 

Systematical and standardized care is essential 
for improving quality of perioperative care and 
reducing incidence of complication in the 
patients undergone lung resection surgery.  In 
this approach of care, assessment of patients 
preoperatively, perioperative education and 
pulmonary physiotherapy and mobilisation are 
important implementations (Schwarzbach, et al., 
2010). Positive effect of pulmonary 
physiotherapy including deep breathing and 
coughing exercises, using spirometry and 
mobilisation was indicated in the literature 
(Haines, Skinner, Berney, 2012; Reeve, 2008; 
Sivakumar & Maiya, 2008; Kaneda, Saito, 
Okamoto, et al., 2007). On the other hand, 
Agostini et al. (2013) stated that pulmonary 
physiotherapy was not enough for preventing 
pulmonary complications alone after lung 
resection surgery. Also, Samnani et al. (2014) 
recommended that in their study, pulmonary 
physiotherapy should be supported with 
mobilisation.  

Although, there is information in the literature 
that mobilisation and pulmonary physiotherapy 
was used together for improving lung functions 
after surgery and reducing postoperative 
pulmonary complications, any relation between 
frequency and duration of mobilisation and 
practices of pulmonary physiotherapy is not seen 
(Samnani, Umer, Mehdi, et al., 2014; Agostini P, 
Naidu, Cieslik, et al., 2013; Silva, Li, Rickard, 
2013; Haines, Skinner, Berney, 2012; Westerdahl 
& Möller, 2010; Sivakumar & Maiya, 2008). 
This study was aimed to examine the relation 
between patients’ frequency and duration of 
mobilization and practices of pulmonary 
physiotherapy after lung resection surgery. 

Methods 

Participants and Design 

This cross-sectional, descriptive study was 
conducted between 1 May 2013 to 30 April 2014 
at Trakya University Health Center for Medical 
Research and Practice (Hospital) Department of 

Thoracic Surgery with 66 patients who were 
volunteered to participate in research. The study 
was approved by Trakya University School of 
Medicine Scientific Research Ethics Committee 
(File number: TÜTF-GOKAEK-2013/08). The 
study population consisted of patients undergoing 
elective lung resection surgery involving 
lobectomy and wedge resection. Patients were 
excluded if they had a problem about 
communication and mobilisation. 

Procedure 

In the preoperative period, researchers 
interviewed the 74 patients undergoing elective 
lung resection surgery and determined patients 
who met the inclusion criteria. Informed consent 
was taken from the patients who were 
volunteered to participate in research. Pulmonary 
physiotherapy practices (deep breathing and 
coughing exercise, use of incentive spirometry) 
and mobilisation were taught to patients and said 
that it should be done by the patients in the 
postoperative period much as they can. In the 
postoperative period, patients were mobilized by 
the nurses within 8 hours after surgery. Until the 
time of discharge from morning of 1st day after 
surgery, patients’ frequency and duration of 
mobilisation and frequency of deep breathing and 
coughing exercises and using spirometry were 
followed up by the researcher. Because of the 
occurring postoperative complications (5) and 
unwillingness to participate in the study (3) eight 
patients were not included in this study. 

Data Analysis 

Data analysis was performed using SPSS 16.0 
(Statistical Package for the Social Sciences 
Version 16.0. Descriptive statistics (mean, 
frequency and percentage) and correlation 
analysis was used to analyse the results.  P value 
of ≤0.05 was considered significant. 

Results 

In this study examining the relation between 
mobilization and practices of pulmonary 
physiotherapy, it was found that there were 
relationships between patients’ frequency and 
duration of mobilization and practices of 
pulmonary physiotherapy postoperatively from 
first day until fifth day. It was found out that 
69.7% of the patients who participated in the 
research were men and the average age of the 
patients was 57.24±14.93, 66.7% of the patients 
had an operation experience, 65.2% of the 
patients were applied a wedge resection and all of 



 International Journal of Caring Sciences                                May– August  2016   Volume 9 | Issue 2| Page 655  
 

 
www.internationaljournalofcaringsciences.org  

 

the patients stood up on the 1. day after the 
operation (Table 1).  

It was detected that in the post-operative first to 
five days patients’ frequency and duration of 
mobilisation increased as of the 1. day 
(respectively; 7,04±3,04 - 9,89±4,12 times/day; 
38,34±32,79 min. - 86,29±79,78 min./day). It 
was detected that as the frequency of patients’ 
mobilisation increases, the frequency of the 
breathing and coughing exercises application and 
the frequency of working with spirometry also 
increase; but duration of mobilisation affects the 
frequency of post-operative breathing exercises 
positively on the first five postoperative days; 
coughing exercises on the first three 
postoperative days; also the frequency of 
working with spirometry on the following 
postoperative two and five days. (Table 2). 

Discussion 

Postoperative immobilisation causes various 
complications including severity pulmonary 
complications affecting the patients’ recovery 
process negatively. Therefore, patients should be 
mobilized as soon as possible after the surgery 
(İzveren & Dal, 2011). In the literature, it was 
seen that the effects of early mobilisation on 
postoperative recovery were investigated in 
patients undergone other surgical procedures 
more than thoracic surgery (Samnani, Umer, 
Mehdi, et al., 2014; Silva, Li Rickard, 2013; 
Haines, Skinner, Berney, 2012; Reeve, 2008; 
Browning, Denehy, Scholes, 2007; Toraman, 
Karabulut, Alhan, 2000). In the studies carried 
out with patients undergone lung resection, the 
investigations about the effect of postoperative 
mobilisation on pulmonary functions and 
postoperative pulmonary complications stand out. 

 In their study, Sivakumar & Maiya’s (2008) 
investigated the effects of mobilisation on 
exercise tolerance after lung resection surgery 
and it was reported that patients’ pulmonary 
functions and exercises tolerances improved in 
the study group. Kaneda et al. (2007) stated in 
their study conducted with patients undergone 
lobectomy that early mobilisation after surgery 
accelerated the recovery of pulmonary functions 
according to the conventional mobilisation 
procedures. Similarly, Toraman et al. (2000) 
reported that early mobilisation had an important 
role in preventing postoperative pulmonary 
complications in the patients undergone open 
heart surgery. Also, Schwarzbach et al. (2010) 
reported that the length of hospital stay was 

reduced in the patients undergone pulmonary 
lobectomy with a clinical pathway including 
early mobilisation. In this study investigated 
relations between frequency and duration 
mobilisation and practices of pulmonary 
physiotherapy was determined that there are 
positive relations between the frequency of 
mobilisations and the frequency of pulmonary 
physiotherapy activities including breathing and 
coughing exercises and using spirometry at 1th to 
5th postoperative days, postoperatively. When 
looking at the relations between the duration of 
mobilisation and the frequency of the pulmonary 
physiotherapy activities, it was detected that there 
are positive relations between the duration of 
mobilisation and the frequency of breathing and 
coughing exercises at the first 3 days after 
surgery, also the frequency of using spirometry 
was affected from the duration of mobilisation at 
2nd and 5th days, postoperatively. 

In the abdominal surgeries, positive effects of 
mobilisation on pulmonary functions and the 
length of stay are discussed. Browning et al. 
(2007) who studied with patients undergone 
upper abdominal surgery reported that daily 
frequency and duration of mobilisation and 
walking greater than 5 metres on day have a 
positive effects on reducing the length of stay. 
Similarly, Silva et al. (2013) stated that 
mobilisation reduced postoperative pulmonary 
complications and length of stay in patients 
undergone elective open upper abdominal 
surgery. In their study which was conducted with 
the patients undergone surgery for 
gastrointestinal cancer, Van der Leeden et 
al.(2015) reported that occurrence of 
postoperative pulmonary complications were 
reduced after implementation of mobilisation. 
Also, Samnani et al. (2014) and Haines et al. 
(2012) stated that early postoperative 
mobilisation following abdominal surgery was an 
effective implementation in reducing 
postoperative pulmonary complications after 
abdominal surgeries.Results of the studies 
showed that time, frequency and duration of 
mobilisation had positive effects on pulmonary 
functions after surgeries. Also, in the literature, it 
was stated that mobilisation implemented for the 
purpose of recovering pulmonary functions, 
supporting to the cardiovasculary system, 
preventing postoperative complications and 
improving sensation of wellness reduced the 
length of stay (Silva, Li, Rickard, 2013; 
Browning, Denehy, Scholes, 2007; Genç, 2007).   
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Table 1. Baseline and perioperative patients characteristics (n=60) 

  N % 

Sex Female 20 30.3 

Male  46 69.7 

Type of surgery Lobectomy 23 34.8 

Wedge Resection 43 65.2 

Have a past surgical experience Yes 44 66.7 

No  22 33.3 

Have a information about pulmonary physiotherapy Yes   63 95.5 

No  3 4.5 

Time of getting informed about pulmonary physiotherapy Preoperative 62 98.4 

Postoperative  1 1.6 

Application of pulmonary physiotherapy preoperative period Yes   62 95.4 

No  3 4.6 

 M±SS Min. Max. 

Age  57.24±14.93 19 86 

Pain 5.04±2.25 0 10 

Duration of ending drainage (day) 3.86±1.86 1 10 

Length of stay (day) 7.22±2.64 3 14 

 

Table 2. Relation between frequency and duration of mobilisation and frequency of pulmonary 
physiotherapy practices  

 

 M±SS 
Frequency of 
breathing 
exercises 

Frequency of 
coughing 

exercises 

Frequency of 
using spirometry 

P
O

D
 1

. 

Frequency of 
mobilisation 

7.04±3.04 
r= 0.399 

p= 0.001 

r= 0.625 

p= 0.000 

r= 0.347 

p= 0.004 

Duration of 
mobilisation (min.) 

38.34±32.79 
r= 0.549 

p= 0.000 

r= 0.413 

p= 0.001 

r= 0.224 

p= 0.070 

P
O

D
 2

. 

Frequency of 
mobilisation 

9.07±4.00 
r= 0.555 

p= 0.000 

r= 0.682 

p= 0.000 

r= 0.447 

p= 0.000 

Duration of 
mobilisation (min.) 

66.63±54.34 
r= 0.492 

p= 0.000 

r= 0.484 

p= 0.000 

r= 0.396 

p= 0.001 

P
O

D
 3

. 

Frequency of 
mobilisation 

8.70±3.97 
r= 0.446 

p= 0.000 

r= 0.645 

p= 0.000 

r= 0.386 

p= 0.002 

Duration of 
mobilisation (min.) 

73.05±53.21 
r= 0.292 

p= 0.024 

r= 0.265 

p= 0.041 

r= 0.156 

p= 0.235 

P
O

D
 4

. 

Frequency of 
mobilisation 

9.05±4.28 
r= 0.530 

p= 0.000 

r= 0.614 

p= 0.000 

r= 0.435 

p= 0.001 

Duration of 
mobilisation (min.) 

80.77±64.84 
r= 0.353 

p= 0.009 

r= 0.252 

p= 0.067 

r= 0.227 

p= 0.099 

P
O

D
 5

. 

Frequency of 
mobilisation 

9.83±4.12 
r= 0.458 

p= 0.004 

r= 0.429 

p= 0.008 

r= 0.607 

p= 0.000 

Duration of 
mobilisation (min.) 

86.29±79.78 
r= 0.413 

p= 0.011 

r= 0.268 

p= 0.108 

r= 0.466 

p= 0.004 

POD: Postoperative day 
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As a simple method, mobilisation can be 
implemented by the nurses in order to prevent 
postoperative complication and improve ability 
of maintaining daily living activities after surgery 
(Topçu, Fındık, Üstündağ, et al., 2009). 
Therefore, in the nursing care of patients 
undergone lung surgery, mobilisation should be 
started as soon as possible after surgery. 

Conclusions 

Based on the study results, it is said that patients 
undergone lung resection surgery mobilized quite 
frequently and performed the pulmonary 
physiotherapy practices including breathing and 
coughing exercises and using spirometry with 
effect of mobilisation provided sensation of 
wellness. According to these results, nurses 
should make the patients mobilize more 
frequently and support them about increasing 
their duration of mobilization in the postoperative 
period, with the aim of performing patients’ 
breathing and coughing exercises more easily 
after lung surgery.  

References 

Agostini P, Naidu B, Cieslik H, Steyn R, Rajesh PB, 
Bishay E, et al. (2013). Effectiveness of incentive 
spirometry in patients following thoracotomy and 
lung resection including those at high risk for 
developing pulmonary complications. Thorax; 68: 
580-585. 

Browning L, Denehy L, Scholes RL. (2007). The 
quantity of early upright mobilisation performed 
following upper abdominal surgery is low: an 
observational study. Australian Journal of 
Physiotherapy; 53: 47-52. 

Genç A. (2007).   Cardiopulmonary Effects of Applied 
Mobilization Program in Intensive Care  Patients 
(Unpublished PhD Thesis). Dokuz Eylül 
University Health Sciences Institute, İzmir, 
Turkey. 

Haines KJ, Skinner EH, Berney S. (2012). Association 
of postoperative pulmonary complications with 
delayed mobilisation following major abdominal 
surgery: an observational cohort study. 
Physiotherapy; 99(2): 119-125. 

İzveren AÖ & Dal Ü. (2011).   Early Problems in 
Patients Following Abdominal Surgery and 
Nursing Applications for this problem. Hacettepe 
University Journal of Nursing Faculty of the 
School of Health Sciences; 2011: 36-46. 

Kaneda H, Saito Y, Okamoto M, Maniwa T, Minami 
K, Imamura H. (2007). Early postoperative 
mobilization with walking at 4 hours after 
lobectomy in lung cancer patients. General 
Thoracic and Cardiovascular Surgery; 55 (12): 
493-498. 

Reeve JC. (2008). Physiotherapy interventions to 
prevent postoperative pulmonary complications 
following lung resection. What is the evidence? 
What is the practice?. NZ Journal of 
Physiotherapy; 36(3): 118-130. 

Samnani SS, Umer MF, Mehdi SH, Farid FN. (2014). 
Impact of preoperative counselling on early 
postoperative mobilization and its role in smooth 
recovery.  International Scholarly Research 
Notices; 2014: 1-5. 

Schwarzbach M, Rössner E, Schattenberg T, Post S, 
Hohenberger P, Ronnellenfitsch U. (2010). Effects 
of a clinical pathway of pulmonary lobectomy and 
bilobectomy on quality and cost of care. 
Langenbeck’s Archives of Surgery; 395(8): 1139-
1146. 

Silva YR, Li SK, Rickard MJFX. (2013). Does the 
addition of deep breathing exercises to 
physiotherapy-directed early mobilisation alter 
patient outcomes following high-risk open upper 
abdominal surgery? Cluster randomised controlled 
trial. Physiotherapy; 99(2013): 187-193. 

Sivakumar T & Maiya GA. (2008). Effect of 
incremental mobilization on exercie tolerance 
following lung resection surgery.  Indian Journal 
of Physiotherapy and Occupational Therapy; 2(3): 
http://www.indmedica.com/journals.php?journalid
=10&issueid=128&articleid=1696&action=article. 

Topçu SY, Fındık ÜY, Üstündağ H, Özcan H. (2009).  
Evaluation of Surgical Patients with Postoperative 
foot regarding get up behavior. 6th Congress of 
Turkish Surgical and Operating Room Nursing;  
03-06 Mayıs 2009; Kusadası, Aydın, Turkey, 89. 

Toraman F, Karabulut EH, Alhan C. (2000). Fast track 
recovery of ICU patients:  parameters affecting the 
length of ICU hospitalisation Turkish Journal of 
Thracic and Cardiovascular Surgery; 8(2): 605-
609. 

Van der Leeden M, Huijsmans R, Geleijn E, Lange-de 
Klerk ESM, Dekker J, Bonjer HJ, Van der Peet 
DL. (2015). Early enforced mobilisation following 
surgery for gastrointestinal cancer: fasibility and 
outcomes.  Physiotherapy; 
http://dx.doi.org/10.1016/j.physio.2015.03.3722 

Westerdahl E & Möller M. (2010). Physiotherapy-
supervised mobilisation and exercise following 
cardiac surgery: a national questionnaire survey in 
Sweden. Journal of Cardiothroracic Surgery; 
5(67): 1-7. 

 

 


