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Abstract
Introduction: The immobilization of inpatients can cause several dysfunctions. Patient mobilization has shown to be ef-
fective in reducing hospital stay and is a key factor for functional recovery. 

Objective: To compare the hemodynamic and ventilatory parameters in healthy individuals who underwent ambulation 
with respiratory kinesiotherapy.

Methods: A comparative study with 20 healthy individuals, aged between 21 and 35 years old. All participants went 
through two sessions on different days. The first day underwent three lung expansion exercises and ambulation in the sec-
ond one. We measured hemodynamic and ventilatory values both at   the beginning and end of each session. 

Results: At baseline and final moment of “Respiratory Kinesiotherapy” (RK), the parameters showed statistical differ-
ences: maximal inspiratory pressure (MIP) (p = 0.035) and Borg dyspnea scale (p <0.001). For initial and final moments 
of the “Ambulation” (A) statistical differences were found in parameters: heart rate (HR) (p <0.001), maximal inspiratory 
pressure (MIP) (p = 0.003), maximal expiratory pressure (MEP) (p = 0.024) and Borg Scale for dyspnea and lower limb 
fatigue (p <0.001). By comparing the respiratory exercise with ambulation, there were small differences in heart rate (p = 
0.004), respiratory rate (p = 0.004), peak expiratory flow (p = 0.025) and perception of dyspnea (p <0.001).

Conclusion: When comparing the initial and final parameters of respiratory kinesiotherapy and shortly after walking in 
healthy individuals, weidentified a difference in heart rate, respiratory rate, peak expiratory flow and perception of dys-
pnea.
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Introduction
Most hospitals in developed countries consider  physiotherapy   
a crucial  resource  for  the treatment of patients in Intensive 
Care Units (ICUs) [1]. With its insertion defined in the multi-
disciplinary team and with greater attribution aimed at preserv-
ing respiratory functions, physiotherapists  face pathological 
situations and conditions that oblige them to reflect and act in 
a systematic, global and interactive way in order to minimize 
and/or reverse processes resulting from longer survival and 
prolonged stay in bed [2].
Immobilization of hospitalized patients can lead to several dys-
functions, such as respiratory excursion and stasis of secretions, 
whic mayresult in atelectasis, pneumonia, orthostatic hypoten-
sion and depression of the response of carotid baroreceptors 
due to prolonged decubitus, reduction of muscle contraction, 
especially in the lowerlimbs, which may cause decreasedreturn 

venous [3].
Over the last thirty years, early mobilization has shown a re-
duction in time to we an from ventilation and is the base for 
functional recovery. Recently, early physical activity received  
more attention as a safe andviableintervention in patients with 
neurological and cardio-respiratory stability. Earlymobiliza-
tion includes progressive therapeutic activities, such as motor 
exercises in bed, bedsides edation, orthostatism, transfer to the 
chair and walking [4].
Accordingto some authors, inspiratory muscle training can 
improve inspiratory muscle strength and lower MIP and will 
likely decrease the sensation of respiratory effort. Therapeutic 
resources for pulmonary expansion or reexpansion in the man-
agement of critically illpatients arose due to the need to prevent 
or treat pulmonary volume reduction [5,2]. Some of the prac-
tices for pulmonary expansion are diaphragmatic exercises, 
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deepinspiration, inspiration in times, localized chest expansion 
exercises and incentive spirometry. In 1980, Nicholson was the 
first to describe the use of deep inspiration for the treatment of 
respiratory diseases,  it  occurs when an inspiration that starts 
in the functional residual capacity (FRC) involves maximum 
inspiration upto total lungcapacity (TLC). 
The inspiration by times consists of performing short, succes-
sive and programmed nasal inspirations, which can occur from 
two to six times. The various inspirations must be performed 
within the same respiratory cycle and oral expiration must be 
performed upto FRC level [6].
After a week of rest, muscle strength may decrease by up to 
20%, with an additional 20% loss of strength the subsequent 
week. In immobility, the systems have changes  that can lead to 
complications. One of the main objectives of the rehabilitation 
process is to help patients achieve the highest possible level of 
functional independence [6,7].
The importance of early walking has been discussed for some 
time. In 1972, Foss described a technique to increase ventila-
tion in patients discharged from  mechanical ventilation, while 
they walked,  he also described the therapeutic benefits of this 
physical activity: a feeling of well-being and an increase in 
general strength [7].
Early mobilit in patients with respiratory diseases is not only 
viable and safe, but it is also an intervention that has the poten-
tial to prevent or treat the complications of critical neuromus-
cular disease [7].
Thus, in this study we aim to compare the hemodynamic and 
ventilatory parameters after walking in relation to respiratory 
kinesiotherapy (RK) in healthy individuals.

Method
This study was carried out in a private college with located 
in São Paulo State, Brazil. Twenty healthy individuals of both 
sexes, aged between 21 and 35 years old who accepted to be 
part of the research  and  signed the free and informed consent 
form comprised the final sample of this study. Individuals with 
lung diseases, cardiovascular diseases and a body mass index 
(BMI) above 29.9 kg / m²  were excluded.
The researchers conducted  a small-scale pilot with three indi-
viduals to determine the time that would be set  for walking, 
which would have to be approximately the same time spent 
for breathing exercises. The time was measured for the three 
individuals.  The first one consumed 7 minutes and 51 seconds 
to perform 1 set often repetitions of each exercise. The second 
participant received the instruction to perform 2 sets of ten rep-
etitions of each exercise. He   spent  13 minutes and 42seconds. 
The third subject performed three sets of ten repetitions of each 
proposed exercise in 22 minutes and 30seconds.

Study Design and Intervention
After acomplished the small scale pilot,  the scientists came to 
a consensus of conducting the study with 1 set of ten repetitions 
of each of the three exercises and a eight minutes  walking.
Each participant performed one session, then after a 5 minutes 
rest, the hemodynamic andventilatory parameters were mea-
sured as follows: Systolic blood pressure (SBP), diastolic blood 
pressure (DBP) witha Premium® aneroid sphygmomanometer 
and Premium stethoscope ®, respiratory rate (f)andheart rate 
(HR) with a  Nonin-onyx® pulseoximeter, thepeakexpiratory-
flowwitha Pocketpeak® device, maximal inspiratorypressure 
(MIP), maximumexpiratorypressure (MEP) withthe Gerar® 

brand manuvacuometer and subjective perception of effort by 
the modified BORG scale (MBS).All data were transcribed 
into a spreadsheet.
Then, the participants received instructions to perform re-
spiratory kinesiotherapy consisted of inhaling air until 
reaching TLC,d oinganapnea for ten seconds and exhaling 
slowly. They executed three exercises of lung expansion as 
follows:Maximum Deep Inspiration, Inspiration in Times 
withshoulderflexionat 90º andInspiration in Times with shoul-
der abductionat 90º, with 1 set of ten repetitions each. After the 
end of the exercises, all parameters were checked again.
The next day the participants performed the ambulation, so that 
the parameters were at baseline again. Before walking, param-
eters were collected. Participants got the instruction towalk in 
a flat corridor, at their own speed, without running and main-
taining a fixed cadence. They received a verbal commandfor 
the beginning and end of walking, whichlasted 8 minutes. At 
theend, all individuals underwent for checking parameters and 
recorded them again.

Statistical Analysis
For analysis of statistical data, the researchers handled the 
program Sigma Statversion 3.5, using the x2 test for qualita-
tive variables. For the quantitative variables, the Kolmogorov-
smirnov test was performed to verify its normal distribution, 
and the Levine test to verify the homogeneityof the variances. 
For variables that showed normal distribution, thepaired t-tes-
tand / or t-test was used and for therest,theWilcoxontestand / or 
Mann-Whitney test. This study defined a significance level of 
0.05 (5%) with 95% confidence intervals.

Results
The average age of participants was 25 with a standard devia-
tionof 4 and a median of 25 years. The test of equality of two 
proportions indicated  30% menand 70% women. On average, 
the group had  aweightof 67 kilograms,  heightof 1.69 meter-
sand a body mass index (BMI) of 24 Kg / m2. The parameters 
Maximum Inspiratory Pressure (MIP) and Borg Scale for Dys-
pnea showed statistical diferences at the starting and ending 
moments of the Respiratory Kinesiotherapy
The median of Systolic Blood Pressure (SBP) and Diastolic 
Blood Pressure  (DBP) remained at 110mmHg (p = 0.563) and 
70mmHg (p = 0.750) respectively. The Mean Arterial Pressure 
( MAP) increased from 80mmHg to 83mmHg (p = 0.734). The  
mean Heart Rate increased from 76 ± 13bpm to 80 ± 14bpm (p 
= 0.246). The median of Respiratory Rate (RR)remained at 18 
rpm (p = 0.123). The median peak flow increased from 380L 
/ min to 425L / min (p = 0.134). The mean of MIP increased 
from -106 ± 32cmH2O to -116 ± 31cmH2O (p = 0.038).
The MEP ranged from a median of 95 cmH2O to 100 cmH2O 
(p = 0.495). The Borg scale for dyspnea and for lower limb 
fatigue increased on average from 6 ± 1 to 10 ± 3 (p <0.001) 
and 7 ± 2 to 8 ± 2 (p = 0.330) respectively. 
The parameters  HR, MEP and Borg Scale for Dyspnea and for 
lower limb fatigue observed statistical diferences at the starting 
and ending moments of ambulation.
The medianof SBP and DBP remained at 110mmHg (p = 
0.313) and 70mmHg (p = 0.990) respectively. The median 
MAP increased from 86mmHg to 88mmHg (p = 0.148). The 
mean HR increased from 77 ± 8bpm to 93 ± 15bpm (p <0.001). 
(Figure 1)
The median of Respiratory Rate (RR) increased from 18rpm 
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to 25rpm (p = 0.003). The median of PEAK FLOW ascended 
from 405L / min to 406L / min (p = 0.107). The MAP median 
increased from -100cmH2O to -115cmH2O (p = 0.003) and-
MEP changed up from a medianof 95cmH2O to 105 cmH2O (p 
= 0.024). The Borgscale for dyspnea and for lowerlimb fatigue 
increased on average from 6 ± 1 to 9 ± 1 (p <0.001) and 7 ± 1 
to 10 ± 2 (p <0.001) respectively. (Figure 2)

Discussion
Therapeutic resources for pulmonary expansion orre-expan-
sion in the management of critically ill patients arose due to 
the need to prevent or treat pulmonary volume reduction. The 
techniques are indicated mainly in situations where thereis 
a reduction in lung volumes and there is the presence or ris-
kof alveolar collapse. Evidence shows that early mobilization 
(motor exercises in bed, sedation at the bedside, orthostatism, 
transfer to the chair and walking) has a positive impact in the 
time to we an from ventilation and is the basis for functional 
re-recovery [6,4,2] .
In this study, hemodynamic and ventilatory values were mea-
sured at the beginning and end of a series of lung expansion 
exercises of RK and walking. At the stage of RK there was a 
statistically significant increase only in the behavior of MIP. 
Parreira et al., 2007[20] conducted a study with 103 healthy in-
dividuals, comparing the values of MIP and MEP which were 
collected after an nevaluation. They reported that the mean of 
MIP values in women was significantly lower than the predict-
ed one,  in men there was no significant difference between the 
values found and predicted. Notice that both studies used the 
same manuvacuometer model to measure the parameters MIP 
and MEP. Bruschi et al [21] in 1992, measured MIP and MEP 
in a population-based study with 625 healthy individuals. They 
found that MEP was significantly elevated compared to MIP. 
These results confirm that the most valuable  use of MIP and 
MEP is the monitorization of changes in each patient.
In 2006, Cader et al. [22] evaluated the effect of inspiratory 
muscle strengthening on MIP inelderlypeople living in a nurs-
ing home. The elderly group performed 7 series ofs treng the 
ning, during 10weeks, 3 times a week, where the load was 
gradually increased. They concluded that isolated strengthen-
ing of the inspiratory muscles caused an increase in MIP.  In 
the same perspective, the study by Costa et al. [23] evaluated 
respiratory muscle strength after 18 sessions of Functional 
Respiratory Reeducation, which consisted of respiratory guid-
ance, breathing coordination exercises associated with trunk 
and limb movements, general muscle stretching and muscle 
relaxationtwice a week for 9 weeks, the result indicated a  sig-
nificant increase in MIP.
The work performed by Weiner et al.24 in 2002,  also showed 

Figure 1: a) Performance  of Maximum Inspiratory Pressure 
before and after  Respiratory Kinesiotherapy; b) Borg Scale 
for Dyspnea at the Moment of Respiratory Kinesiotherapy; c) 
Response of Heart Rate before and after  Ambulation.

Figure 2: a)Performance of  Maximum Inspiratory Pressure 
before and after Ambulation; b) Performance  of  Maximum 
Expiratory Pressure before and after Ambulation: c)Behavior 
of the Borg Scale for Dyspnea  and the Borg Scale for Lower 
Limb Fatigue before and after Ambulation; d) Difference of  
Heart Rate between the Respiratory Kinesiotherapy  Moment 
and the ambulationmoment.
For comparison between the two moments (RK x A), the dif-
ference between the initial and final moments was calculated 
and analyzed by the t test or the Mann-Whitney test. Statisti-
cal differences werefound in the parameters: HR, RR, PEAK 
FLOW and MBS  for lower limb fatigue.
The difference in median of SBP, DBP and MA Premained 
without alterations (p = 0.271, p = 0.574 and p = 0.527 respec-
tively). The difference in the mean of HR increased from 3 ± 
8bpm to 15 ± 14bpm (p = 0.004). The medianof RR changed 
from a decreaseof 2 rpm to an increase of 2 rpm (p = 0.004).
The median of PEAK FLOW varied from a decrease of 15L / 
min to an increase of 10L / min (p = 0.025). The median dif-
ference between MIP and MEP continued at 10 cmH2O (p = 
0.844) and 10 cmH2O (p = 0.485). The MBS for dyspnea and 
for lower limb fatigue changed, median went from 3 to 2 (p = 
0.450) and 0 to 2 (p <0.001) respectively. (Figure 3)

Figure 3: a) Difference  of  Respiratory Rate between the Re-
spiratory Kinesiotherapy  Moment and the Ambulation Mo-
ment; b) Difference of  Peak Expiratory Flow between the mo-
ments of Respiratory Kinesiotherapy   and  Ambulation  (A); c) 
Difference of  the Borg scale for Lower Limb Fatigue between 
the moments  of  Respiratory Kinesiotherapy   and the Ambula-
tion .
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