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Abstract

Introduction: Major surgeries are highly complex 

procedures and have a higher incidence of respiratory 

morbidity and mortality compared to other types of surgery. 

Postoperative pulmonary complications (PPC) are common 

after such surgeries and are associated with increased 

hospital stay, health care costs and surgical patient mortality. 

Objective: To investigate the most commonly used physical 

therapy techniques for the prevention and treatment of 

PPC among thoracic and abdominal surgery patients in 

all regions of Brazil. Methods: A total of 489 randomly 

selected physiotherapists who provided perioperative care 

for patients undergoing elective abdominal, thoracic or 

cardiac surgeries participated in this study. A questionnaire 

with nine questions about routine care and therapeutic 

choices for the surgical population was developed and 

assessed by 10 specialists before being administered to the 

physiotherapists. Results: Among the physiotherapists (63% 

with at least 5 years of experience with surgical patients), 

50.9% considered the patient’s surgical risk in their treatment 

either always or often. A total of 53.8% patients were treated 

by the physiotherapist following a physician’s prescription. 

The most mentioned physical therapy techniques used to 

prevent PPC were postoperative mobilization/exercises 

(59.3%), postoperative lung expansion (52.8%), and 

preoperative advice (50.7%). In addition, 80.6% of the 

physiotherapists believe that incentive spirometry prevents 

PPC, while 72.8% expected this effect from positive airway 

pressure devices. Conclusion: Most physiotherapists in 

Brazil who work with surgical patients offer preoperative 

professional advice, use postoperative early mobilization 

and lung expansion techniques to prevent PPC, and 

consider the patient's surgical risk during treatment. In 

addition, some physical therapy sessions are routinely 

performed preoperatively. 
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Introduction

Major surgeries, such as upper abdominal, thoracic 

and cardiac surgeries, are highly complex procedures.1 

They have a higher incidence of respiratory morbidity 

and mortality compared to other types of surgery.2,3 

In addition, postoperative pulmonary complications 

(PPC) are common after major surgeries and they are 

associated with increased hospital stay, health care 

costs and surgical patient mortality.3 Therefore, the 

implementation of preventive strategies to improve the 

surgical patient’s clinical status is important to decrease 

incidence of PPC and consequent implications.2 

One of these strategies is the use of physical therapy 

techniques, which have been recommended to recovery 

postoperative respiratory function.4 Some examples of 

techniques are deep breathing, incentive spirometry, 

and breathing with positive airway pressure. These 

techniques stimulate the increase of the transpulmonary 

pressure and, consequently, the expansion of collapsed 

alveolar units, preventing or treating PPC.5,6

Studies using lung expansion techniques still show 

conflicting results as an effective strategy for preventing 

PPC after upper abdominal, thoracic or cardiac 

surgeries.7-10 Despite the weakness of evidence, the use 

of respiratory physical therapy techniques to prevent PPC 

remains widespread in clinical practice.11-13 Likewise, 

current studies on early postoperative mobilization 

cannot show that these strategies are capable, by 

themselves, of reducing the occurrence of PPC after 

thoracic, cardiac and abdominal surgeries.14-16 

Although theoretical support is still conflicting 

for the preventive intervention of a sole respiratory 

physical therapy for any type of patient, we believe 

that the techniques and resources continue to be 

widely applied by physiotherapists and prescribed by 

physicians, increasing hospital costs and occupying 

physiotherapist`s time with non-beneficial and not even 

scientifically proven clinical care. Therefore, given the 

above facts, the aim of this study was to map the physical 

therapy assistance of patients undergoing major elective 

surgeries in all regions of Brazil to identify the clinical 

approaches adopted in the country.

Methods

The study protocol was approved by the University 

Ethics Committee: Universidade Cidade de São Paulo 

(UNICID), no. 37948114.3.0000.0064. 

Due to the absence of a validated instrument to 

question physiotherapists about their clinical practice 

with surgical patients, we developed a questionnaire 

that was evaluated by experts. The questionnaire was 

reformulated following experts’ suggestions. Its final 

Resumo
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de alta complexidade, apresentando maior incidência de morbi-

mortalidade respiratória em comparação com outros tipos de 
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para a prevenção de CPP foram: mobilização/exercícios pós-

operatórios (59,3%), técnicas de expansão pulmonar pós-

operatória (52,8%) e orientações pré-operatórias (50,7%). Além 

disso, 80,6% dos fisioterapeutas acreditam que a espirometria 

de incentivo previne CPP, assim como 72,8% esperam esse 

efeito da pressão positiva nas vias aéreas. Conclusão: A maioria 

dos fisioterapeutas que trabalham com pacientes cirúrgicos no 

Brasil utiliza orientações profissionais pré-operatórias e técnicas 

de mobilização precoce e expansão pulmonar pós-operatória 

com o objetivo de prevenir CPP. A maioria dos fisioterapeutas 

costuma considerar o risco cirúrgico do paciente durante o 

tratamento. Além disso, algumas sessões de fisioterapia são 

realizadas rotineiramente no pré-operatório. 
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version contained nine multiple choice questions about 

the perioperative care routine and the therapeutic 

choices in the surgical population. In addition, the 

questionnaire included questions about: highest degree 

level of education in physical therapy at the moment; 

professional time performance; characteristics of the 

patient, hospital and surgical procedures; how is done 

the referral of the patient to the physiotherapist; surgical 

risk of the patient according to the American Society 

of Anesthesiologists (ASA) classification;17 number of 

interventions and length of physical therapy care before 

and after surgery; physical therapy techniques routinely 

chosen for the care of surgical patients; using of 

resources such as incentive spirometry and equipment 

that generate positive airway pressure (e.g., continuous 

positive airways pressure, intermittent positive pressure 

breathing, bilevel positive airways pressure, expiratory 

positive airways pressure, positive expiratory pressure) 

during patient care (Figure 1). 

The questionnaire was applied in all regions of Brazil 

through the website SurveyMonkey, from March to 

September 2017. 

SURVEY 

Sex: (  ) Male   (  ) Female        Age: ______ years old

Public hospital (   )       Private hospital (   )

Fill in (in order of frequency) the most performed surgery site in your hospital (1 to 3): 
(   ) Abdominal     (   ) Thoracic     (    ) Cardiac

Fill in (in order of frequency) the type of surgery most frequently performed in your hospital (1 to 2): 
(   ) Conventional access (open or laparotomy or thoracotomy)     (   ) Video-assisted (laparoscopy or thoracoscopy)

Professional training time: (  ) Less than 5 yrs     (  ) 6 to 10 yrs     (  ) 11 to 20 yrs     (  ) 21 to 29 yrs     (  ) More than 30 yrs 
Title: (  ) Bachelor     (  ) Specialist     (  ) Master     (  ) Doctor     (  ) Postdoctoral

1. How the patient is referred for physiotherapy in the perioperative period of elective high abdominal, thoracic or cardiac surgeries? 
(  ) It’s part of the hospital's routine     (  ) Via medical prescription     (  ) Referral from colleagues
(  ) Others _________________________________________________________________

2. Do you prioritize the perioperative care of major elective surgeries according to the patient's surgical risk?
(   ) Always  (Which scale do you use? ______________________________________)     (   ) Often     (   ) It depends     
(   ) Never    (   ) I don't know any surgical risk scale

3. Most patients you see as a physical therapist are classified at what risk level according to the American Society of Anesthesiology 
(ASA) score?
(  ) I don’t know    (   ) Low risk (ASA 1 & 2)     (  ) Moderate risk (ASA 3)     (  ) High risk (ASA 4 & 5)     (  ) Non-living organ donor (ASA 6)

4. In your opinion, what type(s) of perioperative physical therapy intervention(s) prevent pulmonary complications in the 
postoperative period of elective upper abdominal, thoracic or cardiac surgery?
(  ) Pulmonary secretion removal techniques     (  ) Lung expansion techniques     (  ) Professional advices       
(  ) Mobilization/exercises     (  ) Use of positive pressure     (  ) Incentive spirometry

5. How many physiotherapy sessions do you usually do in the preoperative period of upper abdominal, thoracic or cardiac surgery 
per patient?
(   ) None     (  ) 1 to 3     (  ) 3 to 5     (  ) 5 to 10     (  ) Over than 10  

6. How long do you perform physical therapy sessions on the patient before major surgeries? 
(  ) 1 to 3 days     (  ) 1 week     (   ) 1 month     (    ) 6 months 

7. How many physical therapy sessions do you usually do in the postoperative period of upper abdominal, thoracic or cardiac 
surgery per patient?
(   ) None     (  ) 1 to 5     (  ) 5 to 10     (  ) 10 to 15     (  ) Over than 15  

8. Do you use the incentive spirometry as a resource in your clinical practice to prevent pulmonary complications in the postoperative 
period of major abdominal, thoracic and cardiac surgery?
(   ) Yes     (  ) No

9. Do you use equipment that generates positive airway pressure (CPAP, IPPB, BIPAP, EPAP, PEP) for patients undergoing major 
surgery? 
(   ) Yes     (  ) No

ASA 1   Normal healthy patient
ASA 2   Patient with mild systemic disease
ASA 3   Patient with severe systemic disease that is not a constant threat to life
ASA 4   Patient with severe systemic disease that is a constant threat to life
ASA 5   Moribund patient not expected to survive with or without surgery
ASA 6   Organ donor patient

Figure 1 - Final version of the questionnaire applied to the physiotherapists.
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Results

Of the 14,700 physiotherapists working in hospitals 

who performed major surgeries, we contacted 2,940 

randomly selected from 285 hospitals across Brazil. 

We obtained answers from 16.3% (n = 489) of the 

physiotherapists, of which 76.3% (n = 371) were female 

and most of them had up to 10 years of graduation and 

specialist title (Table 1).

Firstly, a pilot test was performed and the questionnaire 

was applied to 10 physiotherapists with more than 10 

years of clinical experience working in highly complex 

hospitals. These physiotherapists were asked about the 

design, ambiguities, terminology and structure of the 

instrument. Subsequently, the necessary adjustments and 

corrections were made to develop the final version of the 

questionnaire. Thereafter, a search was carried out on the 

Brazilian Ministry of Health website in order to identify 

the registered hospitals. Hospitals that performed major 

elective surgeries within the national network and their 

physical therapy services were selected and contacted by 

e-mail or phone to be invited to participate in the study. 

The heads of rehabilitation or physical therapy services 

of the contacted hospitals who agreed to participate 

provided the names of the services’ physiotherapists. 

These names were coded with numbers and 20% of them 

were randomly selected by Microsoft Excel® software. 

This procedure was performed to avoid bias of only 

physiotherapists interested in the survey answering the 

questionnaire.The randomly selected physiotherapists 

were invited to participate in the study, and only those who 

agreed to participate received a cover letter containing 

the objective of the questionnaire, identification of 

the researchers, and information about assurance of 

confidentiality. After that, a 30-day deadline was set for 

the physiotherapist to answer the questionnaire and a 

reminder was issued to the physical therapy services’ 

coordinators at midterm. All physiotherapists answered 

the questionnaire voluntarily, and none of them receive 

any kind of reward.

According to Edwards et al.,18 some precautions in 

administering an e-mail survey can be taken to ensure 

most of the predicted answers and provide a reliable 

result. The following precautions were taken in this study:

1) Short questionnaire;

2) Statement that other physiotherapists have already 

answered this questionnaire (as it happens) in the body 

of the invitation e-mail;

3) Offering to send the final result of the study to the 

physiotherapists who answered the questionnaire;

4) E-mail header written in a simple and personalized 

way;

5) 30-day deadline to answer the questionnaire, with 

reminder notice at midterm.

All obtained data were treated descriptively with 

frequency analysis, using the software SigmaPlot 12.1 

was used (San Jose, USA).

Table 1 - Characteristics of physical therapy education, type of 

hospitals and region of Brazil (n = 489)

Characteristics n (%)

Time since graduation

Less than 5 years 179 (36.6)

6 - 10 years 172 (35.2)

11 - 20 years 109 (22.3)

21 - 29 years 21 (4.3)

More than 30 years 7 (1.4)

Highest degree level at the moment

Bachelor 31 (6.3)

Specialist/ongoing specialization course 322 (65.8)

Master/master’s in progress 99 (20.2)

Doctor/doctorate in progress 33 (6.7)

Postdoctoral 3 (0.6)

Type of hospital

Private 199 (40.7)

Public 163 (33.3)

University                                                127 (26.0)

Region

Southeast 298 (60.0)

Northeast 97 (19.5)

South 45 (9.0)

North 37 (7.5)

Midwest 12 (2.4)

Most of the patients assisted by the physiotherapists 

who answered the questionnaire have a surgical 

risk classified between low and medium, and 

undergo conventional abdominal surgery. Most of 

physiotherapists stated that they always or often treat 

the patient considering the surgical risk, performing one 

to three sessions before surgery and five to ten on the 

postoperative period (Table 2).
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Discussion

Our results show that most of the physiotherapists in 

Brazil appears to adhere to postoperative mobilization/

exercises, postoperative lung expansion techniques and 

preoperative advises aiming to prevent PPC in surgical 

patients with low to medium surgical risk. Another 

interesting aspect is that the physiotherapists performed 

their care considering patients’ surgical risk, which 

probably means targeting and intensifying treatment 

to patients at higher risk of complications. However, 

more than half of the physiotherapists stated that the 

indication of physical therapy happens under medical 

prescription. In addition, the most part of the Brazilian 

physiotherapists seems to believe that the use of 

equipment that generates positive airway pressure and 

Table 2 - Surgical characteristics (n = 489)

Characteristics n (%)

Types of surgery

Abdominal 257 (52.6)

Cardiac  144 (29.5)

Thoracic  88 (18.0)

Surgical access

Conventional 355 (72.6)

Video-assisted 134 (27.4)

Surgical risk

Low (ASA 1 and 2) 128 (26.2)

Medium (ASA 3) 240 (49.1)

High (ASA 4 and 5) 121 (24.7)

Service according to surgical risk

Always 199 (40.7)

Often 89 (18.2)

It depends 111 (22.7)

Never  37 (7.6)

I do not know about surgical risk   34 (7.0)

Others            19 (3.9)

Number of interventions

Preoperative                                                                                 

None        105 (21.4)

1 to 3 sessions       344 (70.4)

3 to 5 sessions                                                                                 40 (8.2)

Postoperative

None    0 (0.0)

1 to 5 sessions                   50 (10.2)

5 to 10 sessions                                                                                 338 (69.1)

10 to 15 sessions 53 (10.8)

More than 15 sessions 48 (9.8)

Note: ASA = American Society of Anesthesiologists classification.

Table 3 -Characteristics of physiotherapy assistance to surgical 

patients (n = 489)

Characteristics n (%)

Indication to physical therapy

Medical prescription                                                                                            263 (53.8)

Hospital’s routine                                                                                                226 (46.2)

Interventions that prevent PPC

Postoperative mobilization/exercises                                                                   290 (59.3)

Postoperative lung expansion techniques                                                            258 (52.8)

Preoperative professional’s advice                                                          248 (50.7)

Postoperative incentive spirometry                                                                     217 (44.4)

Postoperative noninvasive positive-pressure 197 (40.3)

Postoperative mobilization/exercises                                                                  188 (38.4)

Preoperative incentive spirometry                                                                       171 (35.0)

Preoperative prophylactic pulmonary 
secretion removal techniques                  

132 (27.0)

Incentive spirometry to prevent PPC

Yes                                                                                                                      394 (80.6)

No                                                                                                                         95 (19.4)

Positive pressure to prevent PPC

Yes 356 (72.8)

No                                                                                                                        133 (27.2)

Positive pressure indication

Depends on the physician                                                                                     36 (7.4)

As needed                                                                                                             33 (6.7)

Resource not available      5 (1.0)

Did not answer 415 (84.9)

Note: PPC = postoperative pulmonary complications. 

Just over half of the patients undergoing major 

surgery are referred to physical therapy by doctor’s 

prescription. The most commonly adopted interventions 

to prevent PPC reported by the physiotherapists were: 

early postoperative mobilization (59.3%), postoperative 

lung expansion techniques (52.8%), and preoperative 

professional advices (50.7%). Moreover, most of the 

physiotherapists confirmed that they use the incentive 

spirometry and equipment that generates positive 

airway pressure as lung expansion techniques to prevent 

PPC (Table 3).
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incentive spirometry prevent PPC, even with the weak 

scientific evidence about their effectiveness.

Early mobilization/exercises were reported as the main 

option for major of the physiotherapists who cares surgical 

patients. Early mobilization has been gaining more and 

more space as a field of research and encouragement to 

be carried out in clinical practice as a strategy to accelerate 

the recovery of patients, including perioperative care 

protocols such as the enhanced recovery after surgery 

(ERAS).19,20 However, the most recent studies carried out 

to investigate the efficiency of this intervention did not 

find difference in the incidence of complications between 

patients undergoing abdominal or cardiopulmonary 

surgery allocated to early mobilization groups and those 

allocated to control groups.21-23 

Despite growing evidence that preoperative physical 

training seems to be quite efficient as a prevention 

strategy for PPC,24 this is a distant reality in Brazil due 

to the need for hospitalization in centers focused on 

physical rehabilitation, which does not yet exist in 

the country. The physical training protocol takes at 

least six weeks to achieve cardiopulmonary fitness.25 

However, most physical therapists report having one 

to three sessions before surgery. If on the one hand 

this number of sessions is not enough to achieve 

physical conditioning, on the other hand it provides the 

physiotherapists with the possibility to screen patients 

who need more sessions in the postoperative period, 

as well as to give professional advice to patients about 

postoperative care. In this sense, professional advices 

have been investigated as a strategy to prevent PPC and 

it seems to have great potential because it is based on 

patients’ education on how to be an actor in their own 

postoperative recovery.26

The third most popular intervention among Brazilian 

physiotherapists is lung expansion techniques. The most 

current discussion about the lack of evidence of the 

effects of these techniques is focused on the biases of 

the randomized controlled trial (RCT)27-29 and difficulty in 

making the patient adhere to the active interventions as 

incentive spirometry30 and deep breathing. Probably, the 

lack of effect of lung expansion techniques could also be 

explained by factors related to the behavior of patients. 

Despite the controversy in the literature, a large number 

of Brazilian physiotherapists continue to believe in the 

beneficial effect of respiratory stimulator and positive 

pressure. This belief is also reported by professionals in 

the USA.31 A possible explanation for this fact is that the 

practical experience of physiotherapists showing that 

lung expansion techniques seem to prevent PCC does 

not reflect what they read in the RCT. Perhaps the main 

difference between the two scenarios (RCTs versus real 

life) is the level of control of the clinical situation and the 

blind evaluation carried out in the studies with lower risk 

of bias. In any case, strategies for implementing scientific 

evidence need to be established by hospitals for the RCT 

to justify being conducted and returning responses to 

the society. We would like to add to this discussion that 

complete therapies (which include lung expansion and 

mobilization/exercise techniques) are poorly tested and 

could result in more effective physical therapy treatment 

in this population.

Our results also show that 53.8% (n = 263) of the 

physiotherapeutic care performed on surgical patients 

are prescribed by the medical team and not only by 

physiotherapist screening. A literature review study32 

about physiotherapist autonomy and current evidence 

about medical prescription performed in Australia shows 

that physiotherapists seek prescription rights, but there 

is a need for changes in current policy and legislation, as 

well as in Brazil.33 The Australian authors also suggest that 

comprehensive assessment criteria should be developed 

and widely implemented to ensure safe practice and 

prescription by physiotherapists.32 We should also 

remember that in the current health management 

model in Brazil, the payment of costs regarding inpatient 

treatment depends on the medical prescription.34

One of the main limitations of this study is the low 

response rate (16.3%), which may not be representative 

of all professionals in Brazil. However, this is the survey 

with the largest number of responding physiotherapists 

in the field of perioperative care. Another limitation was 

the use of a multiple-choice questionnaire that did not 

allow essay answers, as we opted for a quick answer 

questionnaire to increase the adherence to the research. 

Finally, we did not ask the physiotherapists about the 

reasons for their therapeutic choices and not even about 

the limited use of evidence-based practice.

 

Concluion

Our results show that most physiotherapists in 

Brazil who work with surgical patients use preoperative 

professional advices, postoperative early mobilization, 

and lung expansion techniques aiming to prevent 
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postoperative pulmonary complications. Most physio-

therapists often consider the patient's surgical risk 

during treatment, increasing the chance of providing 
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sessions are routinely performed preoperatively. One 

worrying aspect is that, due to the current legislation, 

physiotherapists in Brazil do not have full autonomy to 
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