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Aims The present study was conducted with the aim of determining the effect of passive
movements on hemodynamic parameters, including systolic blood pressure, diastolic blood
pressure, mean arterial pressure, pulse, and pulse pressure of patients under ventilation.
Materials & Methods In this controlled clinical trial, 64 patients under ventilation in
Kohgiluyeh and Boyer-Ahmad University of Medical Sciences and Health Services and
Shiraz University of Medical Sciences were selected by convenience sampling method.
They were assigned to experimental (32 people) and control (32 people) groups, using
random block assignment. The experimental group, in half supine position at 30°, received
passive movements of the lower extremities, according to the protocol, by a therapist for 22
minutes. Then, the values of hemodynamic parameters were recorded after 22 minutes and
at intervals of 2, 6, 12 and 24h after the post-test, as follow-up times. Data were analyzed
by SPSS 21 software, using independent t-test, Chi-square test and repeated measure of
variance analysis.

Findings In hemodynamic parameters of the experimental group in each time interval,
including immediately, 2 hours, 6 hours, 12 hours, and 24 hours after the completion of the
research interventions, compared with their amount at the starting point of the study, and
in comparison with these changes in the control group, there was no significant difference
(p>0.05).

Conclusion Passive movements of lower extremity have no effect on hemodynamic
parameters, including systolic blood pressure, diastolic blood pressure, mean arterial
pressure, pulse, and pulse pressure of patients under ventilation.

Keywords Passive movements; Lower extremity; Hemodynamic; Ventilator
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Introduction

One of the most vital systems of the body is the
respiratory system; since any changes in the
function of this system cause interruptions in
respiratory gas exchange and inadequate pulmonary
ventilation, doing necessary actions to meet the
requirements of ventilation and improving
oxygenation to tissues are the most important
medical requirements [ 2. These interventions are
more important in patients hospitalized in ICU; since
these patients are very ill because of severe
disorders in vital systems of the body, and more
than 75% of them require mechanical ventilation
through artificial airway and ventilator connection
due to severe respiratory problems B 4, through
which it maintains an adequate level of arterial
oxygen pressure and arterial carbon dioxide
pressure and prevents additional respiratory work
by providing artificial support for gaseous exchange
and respiration, and until the elimination of the
cause of respiratory dysfunction and the return of
life threatening conditions including hypoxemia and
acidosis progressive respiration, respiratory muscle
fatigue may be stopped and necessary support for
the lungs may be provided [51.

Despite the wide usage range of ventilator, the
results of studies have shown that this device can
improve the patient's respiratory state, but reduce
the health level of the patient by making negative
changes in hemodynamic parameters as well as
causing other side effects [ 7). As the principles of
dynamic blood flow, hemodynamic is a part of the
knowledge of physiology or medical science [8], and
its monitoring traditionally provides useful
information on cardiac output and fluid
replacement, such as systemic blood pressure, heart
rate, central venous pressure, and cardiac output. It
is experiencing constant development with the
advancement of new technologies and the addition
of new indices. Today, hemodynamic examination in
patients with severe illness accounts for a large part
of the care of these patients L.

Nowadays, proper interventions to prevent and
control the direct and indirect negative effects of
mechanical ventilation on hemodynamic parameters
are among the tasks of nurses. Although negative
effects on hemodynamic parameters such as
hypotension, arterial pressure drop, heart rate
change, reversible inferiority, preload decrease, and
cardiac output decrease are the direct negative
effects of mechanical ventilation on hemodynamic
parameters, it should be noted that in patients under
the ventilator, the indirect negative effects of
mechanical ventilation on hemodynamic parameters
are significant due to some reasons, including
immobility, muscle mass loss, bed sores, edema,
systemic dependence, gastrointestinal ulceration,
increased intracranial pressure, intravascular
coagulation, ankle dislocation, and external
displacement of the thigh and leg joints [10.11],
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Although the use of drug methods has been common
to prevent complications since now, as they are
expensive and costly on one hand, and the normal
maintenance of hemodynamic parameters in
patients under ventilation is strongly recommended
on the other hand, attention to other treatments will
be of particular importance in this regard [12 13],

Lack of movement is one of the predisposing or
exacerbating causes of most of the mentioned
complications. One of the simplest and least costly
interventions to deal with these complications is
physical activity that speeds up blood flow and
improves the functioning of the heart; doing exercise
and having physical activities, patients can improve
their functional status, increase their quality of life,
facilitate their separation from the ventilator, and
reduce hospital stay [4 151 Thus, actions and
interventions such as passive movements of the
lower extremities that are performed solely by a
therapist, in which the patients do not play a role,
can be used in this regard [16-18],

While some studies suggest that these movements
can affect blood flow, prevent syncope [19], prevent
dryness and stiffness of the joints, vascular clots,
muscle cramps and muscle tone reduction, and
improve the hemodynamic parameters of patients
under ventilation [15], but the results of some studies
indicate that the inactive movement of the lower
extremity is not affected in this regard [20-22],
Regarding the inconsistent and results of the studies
and the need for effective and necessary
interventions to prevent, control, or improve the
hemodynamic symptoms in patients under
ventilation by nurses, as the most important
member of the care and therapeutic team, the
present study was conducted with the aim of
determining the effect of passive movements on
hemodynamic parameters, including systolic blood
pressure, diastolic blood pressure, mean arterial
pressure, pulse, and pulse pressure of patients
under ventilation.

Materials and Methods
The present controlled clinical trial was conducted
in a community of patients under ventilation in
Kohgiluyeh and Boyer-Ahmad University of Medical
Sciences and Health Services and Shiraz University
of Medical Sciences. By referring to the intensive
care units affiliated to Kohgiluyeh and Boyer-Ahmad
University of Medical Sciences and Shiraz University
of Medical Sciences, 64 patients were selected by
convenience sampling method; after contacting their
legal parents and explaining the aims of the study
and obtaining their informed consent, they were
assigned to experimental (32 people) and control
(32 people) groups, using random block assignment.
The inclusion criteria in this study included no
congestive heart failure, acute myocardial infarction,
thrombocytopenia, and active rheumatoid arthritis;
no fracture, amputation, congenital anomalies, and
Winter 2020, Volume 1, Issue 1
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deep vein thrombosis in the lower extremities and
no damage in the spinal cord.

After classifying the research subjects to the groups,
the demographic information, including age, gender,
body mass index, primary diagnosis, the
consciousness level in Glasco and mechanical
venting were collected for all of them. Their
hemodynamic parameters, including systolic blood
pressure, diastolic blood pressure, mean arterial
pressure, pulse rate, and pulse pressure were
measured and recorded by the vital signs
monitoring (Saadat S740; Iran).

In this research, all ethical research points such as
obtaining the informed written consent of the legal
parents of the research subjects, assuring them of
being allowed to leave the study at any time they
would not continue, respecting the confidentiality of
the data collection, and stop changing the drugs or
depriving the research subjects from standard
treatment were observed; the present study was
approved by the research ethics committee
(IRYUMS.REC.1395.4) at Iranian clinical trial site
with IRCT2016041727444N1 code. In the control
group, individuals received only routine care and
treatment. The participants of the experimental
group, in half supine position at 30° received
passive movements of the lower extremities,
according to the protocol, by a therapist for 22
minutes (Table 1) [17.23-26],

Table 1) Protocol of passive lower limbs for the experimental
group during 22 minutes

Movement
order

Intervention description

After 22 minutes, in order to prevent bias and keep
the blind nature of the research, a person who did
not know the assignment of the research
participants to the experimental or control group,
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observed the hemodynamic parameters of all the
patients from the data collection tools screen and
recorded them as a post-test. Then, the values of
these parameters were recorded at intervals of 2
hours, 6 hours, 12 hours and 1 day after the post-
test, as follow-up times.
Data analysis was performed, using SPSS 21
software, by a statistician who was blind in relation
to the code assigned to each of the groups. To
examine the normal distribution of data, the
Kolmogorov-Smirnov test was used; to compare the
intergroup hemodynamic parameters at the starting
point of the study, independent t-test and Chi-square
test were used; to compare the intergroup
qualitative variables (gender, primary diagnosis and
mechanical ventilation method with a ventilator)
and to compare the intergroup hemodynamic
parameters of patients under ventilator in terms of
time/group, a repeated measure of variance analysis
was used.

Findings

A total of 64 patients hospitalized under ventilation,
with a mean age of 59.1#20.8 years, BMI of
25.7+5.9Kg/m?, and a mean level of consciousness of
7.2+2.7 participated in this study (Table 2).

There was no significant difference between the
groups in terms of age, body mass index, and
consciousness, as well as qualitative variables,
including gender, primary diagnosis, and mechanical
ventilation method at the starting point of the study.
Also, in hemodynamic parameters of the
experimental group in each time interval including
immediately, 2 hours, 6 hours, 12 hours, and 24
hours after the completion of the research
interventions, compared with their amount at the
starting point of the study, and in comparison with
these changes in the control group, there was no
significant difference.

There was no significant difference between the
mean and standard deviation of hemodynamic
parameters between the 2 groups (Table 3).

Table 2) Absolute frequency and frequency of gender, primary

diagnosis, and mechanical ventilation with ventilator devices in
experimental and control groups

Number

Percentage

Variables

Primary diagnosis

Respiratory disorders 16 25.0
Nervous system disorders 15 23.4
Liver disorders 5 7.8
Renal disorders 9 14.1
Complications after surgery 6 9.4
Others 13 20.3
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Table 3) Intergroup comparison between mean and standard deviation of hemodynamic parameters of patients
under ventilator in terms of time/group

Hemodynamic
parameters

Starting point Immediately after
of study the intervention

Mean diastolic pressure

Experimental group 16.9:80.3 18.5:79.3
Control group 17.4:76.8 18.5:74.8
Pulse rate

Experimental group 20.1:93.3 20.0:97.1
Control group 17.8:96.7 18.0:94.6

Discussion
The aim of this study was to evaluate the effect of

passive movements of lower extremity on
hemodynamic parameters (systolic blood pressure,
diastolic blood pressure, mean arterial pressure,
pulse, and pulse pressure) of patients under
ventilation.

The results of studies conducted by Brimioulle et al.,
Achugbue, Fukuda, et al, and Thelandersson et al.
have supported the findings of the present study,
stating that no change in systolic blood pressure
occurred by passive movement [17.21,27.28], Unlike the
above consistent studies, Younis and Sayed Ahmed
did not support the results of this study; in their
study, after passive movement, as a research
intervention,  systolic blood pressure has
significantly decreased [29.  Explaining this
difference, it can be noted that passive movement
was performed on the whole body in the study, but
the independent variable of the present study was to
perform passive movements of the lower extremity.
The findings of the studies carried out by Brimioulle
et al. and Thelandersson et al. have supported the
findings of the present study that passive movement
did not change the diastolic blood pressure [17. 28],
Contrary to the these studies, the findings of the
studies conducted by Achugbue and Younis and
Sayed Ahmed have not supported the results of this
study; after passive movement, as a research
intervention, diastolic blood pressure has
significantly decreased [2%. 29]. The difference in the
results of these studies with the findings of the
present study could be justified by the fact that in
the present study, the mean diastolic blood pressure
was in the normal range, while in the study
conducted by Achugbue, the subjects of the study
were patients with stroke, being half-body
paralyzed, and having hypertension, and reduction
in diastolic blood pressure changes was more
significant in these patients than in the normal
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2h after

15.0+75.7
16.7:74.9

20.9+93.5
19.0:95.4

6h after 12h after 24h after P. Value

19.4:77.5 20.6+78.9 18.7:82.8

14.0:75.8  165:747  17.5:723 nzg
23.7+940.8 24.1:94.5 19.9:91.2 0.08

18.3:91.3 16.3:91.0 18.3:91.4 .

control group. It is worth noting that the difference
between the results of this study and the findings of
the study conducted by Younis and Sayed Ahmed
may be due to the fact that passive movement was
performed on the whole body in their study, but the
independent variable of the present study was to
perform passive movements of the lower extremity.
In the context of mean arterial pressure, the most
related findings with this study were the results of a
study by Savi et al., suggesting that although the
passive movements of the lower extremity on
patients under ventilation increased arterial
pressure, these changes were not statistically
significant [251. Also, there was no statistical
significant difference in the mean arterial pressure
variation between the experimental and control
groups, being in line with the research studies
performed by of Genc et al., Amidei and Sole, Koch et
al., and Pires-Neto et al. [16,22,30,31],

Although the results of the present study were
consistent with the findings of the studies, the
findings of the Achugbue’s study did not look similar
to the results of the present study, suggesting that
the mean arterial pressure was reduced by passive
movement [21.  Since, based on theoretical
knowledge, mean arterial pressure was obtained
from systolic pressure and diastolic pressure [32 33],
and based on this, it is affected by changes in blood
pressure, and in a study conducted by Achugbue, the
study subjects were half paralyzed patients with
stroke and hypertension, so changes in mean
arterial pressure were more significant in these
patients than in normal control group.

In the case of pulse rate, the most similar finding
with the present study was the results of a study
carried out by Savi et al,, suggesting that although
the passive movements of the lower extremity on
the patients under ventilation increased the number
of pulses, these changes were not statistically and
significantly different [251. The findings of research
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studies by Genc et al, Loram and de Charmoy,
Achugbue, Amidei, and Fukuda et al., Thelandersson
et al., Koch et al., and Pires-Neto et al.,, supported the
results of the present study, suggesting that there
was no significant statistical change in the
dependent variable of pulse rate under the influence
of passive movements of the lower extremities, as an
independent variable of study [16.18, 21, 22,27, 28,30, 31],
Contrary to the above consistent studies, the
findings of the studies performed by Brimioulle et al,
and Younis and Sayed Ahmed did not support the
results of this study; because in the research, after
the passive movement, as a research intervention,
pulse has significantly increased [7 29 This
difference may be justified by the fact that in
contrast to the present study, whose independent
variable was the passive movement of the lower
extremity, in the mentioned studies, passive
movement was performed on the lower and upper
extremities, and a significant increase in pulse after
intervention may be due to coexistence of
movements on the lower and upper extremities.
Findings of the present study, stating no statistically
significant difference in pulse pressure changes due
to passive movement of the lower extremity
regarding to the lack of significant increase in
systolic blood pressure and diastolic blood pressure,
as  explained before, were scientifically
substantiated; Because, based on theoretical
knowledge, pulse pressure results in subtraction of
systolic pressure from diastolic pressure and,
accordingly, is affected by systolic and diastolic
pressure [32 33],

In addition, the findings of a study by Achugbue
were similar to the results of the present study,
suggesting that pulse pressure variations were not
significantly different from passive movement [21]. [t
is worth noting that according to previous studies, it
seems that in this study, much attention have not
been paid to hemodynamic parameters.

However, pulse pressure is a blunt volume and can
be used as a non-invasive indicator for evaluating
the cardiac output of patients under ventilation [331.
Accordingly, it can be claimed that attention to this
index was among the positive points of the present
study.

It is suggested that in future studies, more extensive
research and more precise and sensitive studies be
conducted in order to increase the power of
differentiation between values for systolic blood
pressure, diastolic blood pressure, mean arterial

pressure, pulse, and pulse pressure, so that
differences can be distinguished statistically
significant.

Conclusion

Passive movements of lower extremity have no
significant effect on hemodynamic parameters,
including systolic blood pressure, diastolic blood
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pressure, mean arterial pressure, pulse, and pulse
pressure of patients under ventilation.
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