
Port Said Scientific Journal of Nursing                          Vol.11, No. 4, December 2024 

 

162 

 

 

 

Hemodynamic Parameters For Mechanically Ventilated Patients 
 

Mohamed Mohamed Ibrahim El-dosoky Omar
1
; Amal Bakr Abo El-Ata

2
; Mona 

Abed El-Rahman Mohamed
3
; Heba Abd El-Reheem Abd El-Reheem

4
. 

 
1*

 PhD student, Assistant lecturer of Medical Surgical Nursing, Faculty of Nursing, 

Port Said University; 
2
Professor of Medical Surgical Nursing, Faculty of Nursing, 

Port Said University; 3Professor of Medical Surgical Nursing, Faculty of Nursing, 

Port Said University;
 4

Assistant Professor of Medical Surgical Nursing, Faculty of 

Nursing, Port Said University.. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION 

ABSTRACT 

Background: Mechanically ventilated patients (MVPs) who enter intensive 

care units (ICUs) suffer from immobility and prolonged bed rest, which have 

negative consequences on hemodynamic parameters. Aim: The study aimed 

to assess hemodynamic parameters for mechanically ventilated patients. 

Subjects and Method: The study design used was descriptive. A purposive 

sample of mechanically ventilated adult patients (555) was recruited  from the 

intensive care units of Egypt Health Care Authority Hospitals in Port Said 

City, including El-Salam, Al-Zhour, and El-Shefaa Medical Complex. Data 

collection tools: Tool I: Patients' Health Profile includes Part 1: Patients' 

data, and Part 2: Patients' health assessment. Tool II: Hemodynamic 

parameters assessment. Results: The study illustrated that the mean score of  

heart rate score, respiratory rate,  diastolic and systolic blood pressure, mean 

arterial pressure, pulse pressure, central venous pressure, averages increased 

during assessment due to altered health, and patient tolerance to stressors as 

mechanically ventilated, while the mean score of arterial blood gases and 

percutaneous oxygen saturation remained stable among mechanically 

ventilated patients. Conclusion: The current study revealed a remarkable 

increase in the mean scores of most hemodynamic parameters in 

mechanically ventilated patients. Recommendation: This study suggested a 

passive exercise therapy program as part of the general management of 

mechanically ventilated patients and should be incorporated into daily 

clinical practice in intensive care units to improve hemodynamic parameters. 
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INTRODUTION 

Intensive care unit patients are frequently sedated and immobile. In addition to 

increasing the hospital's length of stay (LOS), immobility can cause cognitive loss, 

psychological disorders, muscle weakness, and difficulty weaning off mechanical 

ventilation (MV) (Key, 2023). Long-term consequences include physical debility, 

acquired weakness, and dysfunction in neuropsychiatry which is a problem in the 

patient's body, thoughts, feelings, or mind and may impact the patient's and the 

family's quality of life (Yundari et al., 2023). 

Hemodynamic parameters are general terms that reflect changes in the 

cardiopulmonary system as blood pressure (BP), respiratory rate (RR), central venous 

pressure (CVP), Heart rate (HR), and oxygen saturation (SPO2) are the most 

important physiologic parameters (Putu, Sukraandini, Wiasa, & Sudarmika, 2023). 

The instability of hemodynamic parameters can last for several days or weeks, 

delaying physical activity therapies that could lead to impairment (Yundari et al., 

2023). Patients in the early stages of severe illness who are in critical condition can 

use it until the patient is healthy enough to move on to more active interventions. 

Nonetheless, it seems that the patient's tolerance for exercise is what restricts the use 

of mobilization. Subsequently has been proposed that common bedside physiologic 

parameters, such as oxygen saturation, blood pressure, heart rate, respiratory rate, and 

pain response, can be used to know a patient's physical activity tolerance (Ghiassi, 

Nattanmai, Arora, 2022) . 

Analyzing hemodynamic parameters has several benefits, including easing the 

transition off of a ventilator, reducing time spending in the ICU, improving overall 

health, enhancing respiratory function through improved clearance of airway 

secretions, and perfusion matching. It also helps prevent the negative effects of 

immobility, improve physical ability and consciousness levels, improve 

cardiovascular status, and improve psychological well-being (Elsayed, Dahroug, & 

Halawa, 2020). 
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Significance of the study 

Mechanically Ventilated Patients are frequently placed on rigorous bed rest; 

due to intensity of illness and medications they are given (as neuromuscular blocking 

agents and sedatives), they may even be rendered immobile. Extended bed rest and 

inactivity affect numerous hemodynamic parameters and physical functioning. 

Long-term immobility, decreased ciliary movement, and a compromised 

cough reflex are the outcomes of anesthesia with sedative medications in intubated 

patients. This vigilance can help minimize the risk of complications and improve 

circulation, which in turn can enhance various physiological measurements, including 

heart rate (HR), respiratory rate (RR), blood pressure (BP), oxygen saturation (SpO2), 

and central venous pressure (CVP) (Wang et al., 2021). 

In the end, there are few researches assessing hemodynamic parameters in 

MVPs in Egypt. with this aspect, It’s thought that study made avery important 

contribution to the intensive care. Ideally, this inquiry will draw interest and serve as 

inspiration for more investigations in the field.  

AIM OF THE STUDY 

The study aimed to assess hemodynamic parameters for mechanically 

ventilated patients.    

Research Question  

To fulfill the aim of this study, the following research question is formulated: 

 What are the hemodynamic parameters for mechanically ventilated patients? 

SUBJECTS AND METHOD  

The subjects and method for the study were represented under four primary 

designs:   
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I-Technical Design 

The technical design include the research designs description, setting, subjects, 

and tools for data qatharing. 

Research Design 

A descriptive research design was utilized. 

Study Setting: 

This research was conducted at the ICUs affiliated to Egypt Health Care 

Authority Hospitals in Port Said City, including El-Salam Hospital, Al-Zhour 

Hospital, and El-Shefaa Medical Complex. The ICU in El-Salam Hospital involves 20 

beds in two rooms. It provides patients care who have major complications such as 

major trauma, severe burns, respiratory failure and over-sedation. The ICU in Al-

Zhour Hospital involves 10 beds through two rooms and it provides services to 

patients who have postoperative neurological disorders. The ICU in El-Shefaa 

Medical Complex involves 30 beds through four rooms. It deals with patients who 

experience major postoperative complications as postpartum hemorrhage, 

cardiothoracic surgery, complex spinal surgery, and respiratory failure. The three 

units have all the necessary staff and cutting-edge equipment to effectively handle 

patients.  

Study Sample 

A purposive sample of mechanically ventilated adult patients, who were 

admited to previously mentioned setting during the period of study, were included in 

this study. 

Inclusion Criteria 

Adult mechanically ventilated patients who are both sexes who are older than 

18 and conscious or semiconscious patients who are able to give oral consent were 

included in this study. 
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Exclusion criteria  

Patients who experience orthopedic or vascular problems, such as extremity 

fracture, joint dislocation, amputation, actual deep venous thrombosis or spinal injury 

were excluded from study. 

Sample Size 

Using the Steven Thimpsone equation at research's 95% confidence power, 

The sample size was established using statistics (Dawsan-Saunders &Trapp, 2001). 

                   N x P (1-P)       

     n  =     

           (N -1x (d2 / Z2) + P (1- P) 

 

     n = Sample Size 

     N = Total Society Size (1850 patients/ year) 

      d = Error Percentage = (0.05) 

      P = Percentage of availability of the character and objectivity.=(0.158) 

      Z = The corresponding standard class of significance 95% =(1.96) 

 

The sample selected from each hospital was calculating, to be as follow (taking 30% 

from total patients) 

Total number of patients from statistical department in each hospital per 2022. 
 

 

 

Tools of data gatharing 

Two tools were used to gather data: 

Tool I: Patients' Health Profile 

It was developed by researcher in an Arabic language after reviewing relevant 

literatures (Gilson, 2019; Hickman et al., 2020; Rezvani, 2022; Santos et al., 2019; 

Wang, 2020) for assessing patients' health profile. It consists of two parts: 

Name of hospital Total number of pts./year Sample selected 

Al-Zhour 500 150 

Al-Salam 650 195 

El-Shefaa Medical Complex 

(Al-Tadamon Hospital previously) 

700 210 

Total 1850 555 



Port Said Scientific Journal of Nursing                          Vol.11, No. 4, December 2024 

 

167 

 

 

 

Part 1: Patients' Personal Profile: 

It included the personal data of the patients as patient's age, sex, marital status, 

occupation and level of education. 

Part 2: Patients' health assessment: 

It included date of admission, past medical history, medical diagnosis, past 

surgical history, type of intubation, ventilation mode, sedation, vasopressors use and 

ventilation days. 

Tool II: Hemodynamic parameters assessment: 

This tool was developed by Stiller, Phillips, and Lambert (2004) in an English 

language to assess the hemodynamic parameters for mechanically ventilated patients 

and translate into Arabic language by the researcher . It includes patients' 

hemodynamic parameters as Respiratory Rate (RR), Heart Rate (HR), Systolic Blood 

Pressure (SBP), Diastolic Blood Pressure (DBP), Mean Arterial Pressure (MAP), 

Pulse Pressure (PP), Percutaneous Oxygen Saturation (SPO2) and central venous 

pressure (CVP), Arterial Blood Gases (ABG) which monitored by using electronic 

monitoring.  

II. Operational design: 

The Operational design contained a preporatory phase, validity & reliability 

tests, fieldwork, and a pilot study. 

Preporatory phase 

It comprised a review on associated literature, diverse investigations, and 

conceptual understanding of many elements of the problems through use of books, 

research articles, the internet, and monthly publications. 

Validit 

The validity of hemodynamic parameter evaluation was stated by nine 

professionals in the fields of medicine and nursing who reviewed tools as relevance, 
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clarity, understanding, comprehensiveness, and applicability, revised tools, and no 

changes made based on their recommendations.  

Reliability           

Utilization of the Cronbach's alpha (α) coefficient to assess the internal 

consistency of the instrument, which obtained a value of (0.81) for 

hemodynamics parameters. 

Pilot study 

Pilot study done in 10% (56) of study patients participated in a pilot research 

who were chosen at random to assess feasibility, applicability, and objectivity of 

study instrument to estimate appropriate time required to complete the questionnaire. 

Based on pilot research's finding, no modifications made. Patients who took part in 

the pilot trial were not included in the study population. 

Fieldwork 

Before beginning collecting data, official approval obtained from the 

administrative authority. Mechanically ventilated patients met criteria included  in the 

study. Researcher spent three days a week visiting the intensive care units of Egypt 

Health Care Authority Hospitals in Port Said City, which included El-Salam Hospital, 

Al-Zhour Hospital, and El-Shefaa Medical Complex. The researcher collected data 

using pre-constructed tool. An electronic monitoring system was used to monitor the 

hemodynamic parameters. the twenty to twenty-five-minute interview process. The 

researcher filled out the tool and then went over each entry in front of the patient to 

ensure sure nothing was overlooked.  

(III) Administrative Design: 

The director of Egypt Health Care Authority Hospitals in Port Said City 

granted official approval for data collecting upon receipt of a formal letter from the 

vice dean of the Faculty of Nursing at Port Said University. The researcher and 

mechanically ventilated patients met and discussed aim of study to enhance 
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cooperation during phase. Additionally, oral consent sought before beginning data 

collection. 

Ethical Consideration: 

Approved by the Faculty of Nursing, Scientific Research Ethics Committee, 

Port Said University with Code number NUR (4/8/2024) (40). In addition, all ethical 

issues were considered throughout the investigation, include describe purpose of 

study to director of Egypt Health Care Authority Hospitals in Port Said City to obtain 

permission to conduct the research. Furthermore, the researcher explains studys' 

purpose to each participant so that he understands the significance of his involvement. 

However, participants were given an overview of the study in brief and assurance that 

any information acquired should kept confidential and only used to the aim of study. 

Additionally, researcher notifies study participants that they have the opportunity to 

withdraw. 

(IV) Statistical design 

The data gathered was corrected, saved, organized, analyzed, and tabulated 

using the percentage and number distributions. Version 16 of the Statistical Package 

for Social Sciences (SPSS) program  was used in statistical analysis. Proper statistical 

tests employed to evaluate a significant statistical difference between the study's 

variables. 

RESULTS 

Table (1) demonstrates that 55.9 % of studied mechanically ventilated patients 

were males. Regarding Age, 38.2 % of studied mechanically ventilated patients were 

in an age group more than 60 years old with Mean ±SD (49.5 ± 13.5). As regards to 

marital status, 45.9 % of them were married. Concerning educational level, 35.9 % of 

studied mechanically ventilated patients had moderate education, and 41.8 % of 

studied patients had manual work. 
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Table (2) shows that most of studied mechanically ventilated patients had 

DM, HTN, Renal impairments, Respiratory disorders, and, GIT disorders, 65.8 % of 

the studied mechanically ventilated patients had not any past surgical diagnosis. In 

relation to Intubation type, 74.2 % of studied mechanically ventilated patients on 

endotracheal tube, The mean duration of mechanical ventilation was 16 ± 3 days, 54.2 

% of studied mechanically ventilated patients on SIMV mode. Regarding 

Vasopressors use, 50.1 % of studied mechanically ventilated patients not use any 

Vasopressors. 

Table (3) demonstrates a remarkable increase in the mean scores of the Heart 

Rate (HR), Respiratory Rate (RR), Systolic (SBP), the Diastolic (DBP), Mean 

Arterial Pressure (MAP), Central venous pressure (CVP), Pulse Pressure (PP) among 

mechanically ventilated patients. While, the mean pH in Arterial Blood Gases (ABG), 

and the mean scores of Percutaneous Oxygen Saturation (SPO2) remained stable 

among mechanically ventilated patients. 

Table (4a) shows that there was a statistically significant relation between 

studied patients' hemodynamic parameters (their heart rate, respiratory rate) and their 

age. Also, there is a statistically significant relation between the studied patients' 

hemodynamic parameters (their Systolic and diastolic blood pressure, and main 

arterial pressure) and their sex. 

Table (4b) shows that there was a statistically significant relation between the 

studied patients' percutaneous oxygen saturation and their age. 

Table (5a) shows that there was a statistically significant relation between the 

studied patients' hemodynamic parameters (their heart rate, respiratory rate) and their 

medical diagnosis, smoking, intubation type, ventilator mode and vasopressors use. 

Also, there was a statistically significant relation between the studied patients' 

hemodynamic parameters (their systolic and diastolic blood pressure, Main arterial 

pressure) and their medical diagnosis, and vasopressors use. 

Table (5b) shows that there was a statistically significant relation between the 

studied patients percutaneous oxygen saturation and their smoking, intubation type, 

and ventilator mode. Regarding central venous pressure, there is a statistically 



Port Said Scientific Journal of Nursing                          Vol.11, No. 4, December 2024 

 

171 

 

 

 

significant relation between the studied patient's central venous pressure and their 

ventilator mode. 

Table (1): Distribution of studied mechanically ventilated patients according to 

personal data (n = 555) 

 

Item Frequency (n) Percentage (%) 

Sex 

    Male 310 55.9 

    Female 245 44.1 

Age / years  

    18 > 30 33 5.9 

    30 > 40 77 13.9 

    40 > 50 89 16.0 

    50 > 60 144 25.9 

    > 60  212 38.2 

   Mean ±SD 49.5 ± 13.5 

Marital status 

   Single 33 5.9 

   Married 255 45.9 

   Divorced 122 22.0 

   Widowed 145 26.1 

Education Level 

   Illiterate 66 11.9 

   Basic education 155 27.9 

   Moderate education 199 35.9 

   Higher education 135 24.3 

Occupation 

  Manual work 232 41.8 

  Office work 113 20.4 

  Not work 210 37.8 
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Table (2): Distribution of studied mechanically ventilated patients according to health 

assessment (n = 555) 

Item Frequency (n) Percentage (%) 

Medical diagnosis
*
 

    DM 334 60.2 

    HTN 434 78.2 

    Renal impairments 224 40.4 

    Respiratory disorders 511 92.1 

    GIT disorders 134 24.1 

Past surgical diagnosis 

    Yes 190 34.2 

    No 365 65.8 

Surgical history (n = 190) 

    GIT Surgery 34 6.1 

    Neurosurgery 45 8.1 

    Orthopedic surgery 33 5.9 

    Endocrine surgery 34 6.1 

    Oncology surgery 22 4.0 

    Laparoscopic surgery 22 4.0 

Intubation type 

   Tracheostomy 143 25.8 

   Endotracheal Tube 412 74.2 

Ventilation days 16 ± 3 

Ventilator mode 

   SIMV 301 54.2 

   A/C 110 19.8 

   PSV 55 9.9 

   CPAP 78 14.1 

   Other 11 2.0 

Vasopressors use 

   Yes 277 49.9 

   No 278 50.1 

     
*
: Selection not mutually exclusive 
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Table (3): Hemodynamic Parameters among mechanically ventilated patients (n = 

555) 

 

Table (4a): Relation between personal data of studied mechanically ventilated 

patients and their hemodynamic parameters (n=555). 

 

Personal data Heart rate 
Respiratory 

rate 

Systolic 

Blood pressure 

Diastolic 

Blood pressure 

Main arterial 

pressure 

Sex (male, female) 

T .065 4.07 4.57 5.96 .452 

p- value .948 .873 0.000* 0.000* 0.000* 

Age / years 

   F  17.609 6.44 5.99 7.83 0.113 

    p- value 0.000* 0.000* .352 .241 .978 

Marital status 

   F  27.036 4.050 7.419 2.800 .136 

    p- value .635 .635 .342 .845 .939 

Education Level 

   F  8.671 12.349 11.084 11.154 0.753 

    p- value .635 .635 .635 .341 .521 

Occupation 

   F  19.60 20.60 13.41 14.84 0.365 

    p- value .635 .635 .221 .412 0.694 

t =independent sample t- test, F= one- way ANOVA, * Statistically significance p≤ 0. 

05 
 

 

Parameter Min – Max. Mean ± SD. Median 

Heart Rate (HR) 60.0 – 110.0 99.54 ± 12.57 97.0 

Respiratory Rate (RR) 11.0 – 22.0 21.04 ± 2.65 20.0 

Systolic (SBP) 100.0 – 150.0 145.1 ± 15.88 147.0 

Diastolic (DBP) 60.0 – 100.0 93.83 ± 11.78 90.0 

Mean Arterial Pressure (MAP) 10.0 – 140.0  101.5 ± 9.9 100.0 

Pulse Pressure (PP) 20.0 – 80.0  74.41 ± 11.3 70.0 

Percutaneous Oxygen Saturation (SPO2) 91.0 – 99.0 95.79 ± 2.31 96.0 

Central venous pressure (CVP) 4.0 – 19.0 19.79 ± 2.30 18.0 
 

Arterial Blood Gases (ABG) 
 

6.97 – 7.65  7.38 ± 0.08 7.36 
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Table (4b): Relation between personal data of studied mechanically ventilated 

patients and their hemodynamic parameters (n=555). 

 

Personal data 

Percutaneous 

Oxygen 

Saturation 

Central venous 

pressure 
Atrial blood gases Pulse pressure 

Sex (male, female) 

t-test -9.224- -1.722- -1.256 -.439- 

p- value .312 .086 .210 .661 

Age / years 

   F  12.471 4.561 .316 2.671 

    p- value 0.000* .420 .867 .874 

Marital status 

   F  15.571 3.841 .592 .164 

    p- value .210 .546 .620 .920 

Education Level 

   F  1.322 3.700 .603 .057 

    p- value .266 .235 .603 .982 

Occupation 

   F  56.997 1.175 2.316 1.297 

    p- value .265 .310 .100 .274 

t =independent sample t- test, F= one- way ANOVA, * Statistically significance p≤ 0. 

05 

Table (5a): Relation between health assessment of studied mechanically ventilated 

patients and their hemodynamic parameters (n=555). 

 

Health assessment 

items 
Heart rate 

Respiratory 

Rate 

Systolic 

Blood pressure 

Diastolic 

Blood pressure 

Main arterial 

pressure 

Medical diagnosis 

F 21.556 13.420 58.285 38.203 4.275 

p- value 0.000* 0.000* 0.000* 0.000* .039* 

Past surgical history (yes, no) 

   T 1.025 6.452 2.574 2.153 .354 

    p- value .306 .741 .635 .352 .724 

Smoking (yes, no) 

   t  4.017 3.241 1.181 2.521 .343 

    p- value 0.000* 0.001* .238 .409 .732 

Intubation type (Tracheostomy, Endotracheal tube) 

   t  2.301 4.329 .138 .070 .826 

    p- value .0228* 0.000* .890 .369 .852 

Ventilator mode 

   F  1.527 15.107 13.811 7.692 .378 

    p- value 0.000* 0.000* .951 .753 .825 

Vasopressors use (yes, no) 

   t  8.194 -3.169- 3.891 1.664 1.490 

    p- value 0.000* 0.002* 0.000* 0.000* 0.000* 

t =independent sample t- test, F= one- way ANOVA, * Statistically significance p≤ 0. 

05 
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Table (5b): Relation between health assessment of studied mechanically ventilated 

patients and their hemodynamic parameters (n=555). 

 

t =independent sample t- test, F= one- way ANOVA, * Statistically significance p≤ 0. 

05 

 

DISCUSSION 

Patients who require mechanical breathing and are in critical condition are 

kept in bed for long periods of time. Several organ systems may malfunction as a 

result of this isolation, which often worsens the initial condition. Higher tissue oxygen 

requirements and increased cardiac and respiratory system output are associated with 

routine daily interventions in critically ill patients. Immobility can result in cognitive 

decline, delayed hospital release, muscle weakness, and trouble weaning off of 

mechanical ventilation (MV) (Gupta et al., 2021, Wang et al., 2021, Yang et al., 

2023). 

 

Health assessment 

items 

Percutaneous 

Oxygen Saturation 

Central venous 

pressure 

Arterial blood 

gases 
Pulse pressure 

Medical diagnosis 

F 65.573 18.767 14.956 4.695 

p- value .572 .730 .785  .965 

Past surgical history (yes, no) 

   t .693 1.180 035 1.771 

    p- value .488 .239 .972 .077 

Smoking (yes, no) 

   t  6.985 .458 1.253 .123 

    p- value 0.000* .466 .211 .902 

Intubation type (Tracheostomy, Endotracheal tube) 

   t  6.846 6.428 .564 .689 

    p- value 0.000* .254 .573 .491 

Ventilator mode 

   F  13.156 16.121 .399 1.628 

    p- value 0.000* 0.000* .809 .166 

Vasopressors use (yes, no) 

   t  4.540 1.113 .785 .143 

    p- value .324 .266 .433 .886 
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Critically ill patients require careful monitoring every day, and hemodynamic 

measurements are crucial criteria for precise diagnosis and care. The primary vital 

physiological measures are central venous pressure (CVP), blood pressure (BP), 

respiratory rate (RR), heart rate (HR), and oxygen saturation (SPO2) (Vieira, et al., 

2020).  

This study revealed that studied patients had chronic morbid diseases affected 

activity levels, altered health, and patient tolerance to stressors as mechanically 

ventilated, these findings were consistent with Rezvani et al., (2022) who reported the 

highest percentage of the patients had a chronic illness as Diabetes Mellitus, 

Hypertension   & respiratory failure and that affected activity levels, and patient’s 

tolerance to stressors as the mechanical ventilator.  

The present study demonstrated that the mean duration of mechanical 

ventilation was 16 ± 3 days. these findings were supported  by Rezvani et al., (2022) 

who reported that patients in the intensive care unit are often immobile and restrained, 

which can induce muscle weakness, cognitive impairment, psychological difficulties, 

and difficulty weaning from mechanical ventilation (MV) and may increase the 

overall length of stay (LOS) in the hospital. 

The present study demonstrated that increase Heart Rate (HR) for 

mechanically ventilated patients. This can be explained by the fact that The lungs and 

heart might require more oxygen to fulfill the requirement, which would raise the RR 

and HR (Claudia et al., 2022). Also, The main cardiovascular system component in 

charge of modifying cardiac output is HR ) Rezvani et al., 2022). These findings were 

inconsistent with Bolin (2021) who demonstrated that according to the same 

perspective, historical and contemporary research have not observed any appreciable 

alteration in heart rate during movement of critically ill patients or following major 

surgery. 

The present study revealed that increase Respiratory Rate (RR) for patients on 

mechanical ventilation. This result may be interpreted as the fact that respiratory rate 

was increased during mechanical ventilation (Hickmann et al., 2020). However, 

Several studies found that raised RR due to an increase in the rate of metabolic 

induced by mechanical ventilation (Trinity & Richardson, 2019, Watanabe et al., 
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2023, Pinkaew et al., 2020). These results were inconsistent with Pinkaew et al., 

(2020) who demonstrated that despite the fact that the number of RR increases when 

patients' lower extremities move passively while on breathing, these changes did not 

vary statistically or substantially. 

The present study demonstrated that increased Blood Pressure (BP) for 

mechanically ventilated patients. This can be explained by the fact that mechanical 

ventilation has psychological and physiological effects. Also, the physiological effect 

on mechanical ventilation is changing functions of body by increasing pulse, blood 

pressure and altering neurotransmitter and hormonal levels, can also affect blood flow 

to the bones, nutrient exchange increasing tissue oxidation, and removal of metabolic 

waste. These findings were supported by Indriani et al., (2023) who found a 

significant increase in patients’ DBP and SBP toward stability.  

The present study illustrated that the percutaneous oxygen saturation (SPO2) 

remained stable for mechanically ventilated patients. This result can be interpreted as 

the fact that increase HR, that turn influenced heart muscle overload occurred, cardiac 

output with an important increasing in SPO2 (Ghiassi et al., 2022). According to 

Rocha et al., (2023) who found that HR, DP, BP and SPO2 increased during study. 

this agreement with our findings, Ghiassi (2022) reported that ventilator significantly 

changes the cardiac output, HR, and SPO2. These results were inconsistent with Yang 

et al., (2023) who demonstrated that no significant changes in the SPO2 value during 

the study. 

The present study demonstrated a increase on Central venous pressure (CVP) 

for mechanically ventilated patients, the findings were supported by Putu et al., 

(2023) who found a significant changes in CVP values in mechanically ventilated 

patients. These results agreement with Ahmed, (2019). A study by Yundari et al., 

(2023) revealed that the CVP mean values had changed significantly over the course 

of their research. 

The present study found a significant increase in the patients’ MAP readings 

towards the normal values over time. Our findings are matched with Indriani, 

Santoso, Arwani, & Mardiyono (2018) who noted a significant increase in patients’ 

SBP, DBP, and MAP toward stability after the progressive mobilization. Similarly, 
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another study that examined the effect of passive movement on cardiovascular indices 

among stroke patients showed a significant increase in the DBP and MAP (Rezaeikia 

et al., 2019).  

The present study demonstrated a slight increase in Pulse Pressure (PP) among 

mechanically ventilated patients. This can be demonstrated through the physical and 

psychological consequences of artificial breathing. Furthermore, the physiological 

impact of mechanical ventilation is affecting bodily functioning by raising blood 

pressure, pulse, and hormone levels. It can also impact food exchange, blood supply 

to the bones, and the elimination of metabolic waste. the findings were supported by 

Yundari et al., (2023) who found a significant increase in Pulse Pressure values in 

mechanically ventilated patients. 

The present study showed that the mean pH in Arterial Blood Gases (ABG) 

remained stable among mechanically ventilated patients. This result can be interpreted 

as the fact that blood gas analysis is a popular diagnostic technique for determining 

the partial pressures of gases in blood as well as the acid-base content. Healthcare 

professionals can understand respiratory, circulatory, and metabolic issues by 

comprehending and applying blood gas analysis. The findings were supported by 

Rocha et al., (2023) showed that there was no significant statistical change in the pH 

and  respiratory rate under mechanical ventilation. 

The present study revealed that there was a statistically significant relation 

between the studied patients' hemodynamic parameters (their heart rate, respiratory 

rate,) and their age. These findings were supported by Claudia & Iosif, (2022) 

observed that cardiac and lung function changes with age, but the extent and the time 

course of changes in healthy people are largely unknown because many diseases with 

proposed cardiac impact are more prevalent in the older population, so hemodynamic 

parameters are affected by increasing age in patients.  

The present study demonstrated that there was a statistically significant 

relation between the studied patients' hemodynamic parameters (their Systolic and 

diastolic blood pressure, and main arterial pressure) and their sex. These findings 

were supported by Hickman et al., (2020) stated that female's high risk for depression 
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and anxiety lead to a rise in peripheral pulse (PP), main arterial pressure (MAP) and 

blood pressure (BP) over time in mechanically ventilated patients.  

The present study revealed that there was a statistically significant relation 

between the studied patients' percutaneous oxygen saturation and their age. These 

findings were supported by Amidei et al., (2020) reported that the influence of age on 

hemodynamic function is largely unknown. Because many diseases with proposed 

cardiac impact are more prevalent in the older population, it is pivotal to know how 

hemodynamic parameters are affected by age itself to discern the influence of disease 

from that of physiological aging. 

The present study revealed that there was a statistically significant relation 

between the studied patients' hemodynamic parameters (their heart rate, respiratory 

rate) and their medical diagnosis, smoking, intubation type, ventilator mode and 

vasopressors use. These findings were supported by Wang et al., (2021) stated that 

most patients on mechanical ventilation had respiratory failure and were heavy 

smokers. 

The present study revealed that there was a statistically significant relation 

between the studied patients' hemodynamic parameters (their systolic and diastolic 

blood pressure, Main arterial pressure) and their medical diagnosis, and vasopressors 

use. These findings were supported by Pinkaew et al., (2020) reported that there was a 

relationship between blood pressure components and organ dysfunction in critically ill 

patients. Blood pressure component association with ICU mortality is the strongest for 

mean followed by systolic, diastolic, and arterial pressure.  

The present study revealed that there was a statistically significant relation 

between the studied patient's percutaneous oxygen saturation and their smoking, 

intubation type, and ventilator mode. These findings were supported by Watanabe et 

al. (2023) reported that intubations come with their share of complications such 

problems commonly include sore throat, hoarseness, scarring or paralysis of the vocal 

cords, and, most devastatingly, airway stenosis that affect oxygen saturation.  

The present study revealed that there was a statistically significant relation 

between the studied patient's central venous pressure and their ventilator mode. These 
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findings were supported by Putu et al., (2023) Central venous pressure (CVP) is a 

good indicator of circulatory volume and cardiac function, which may be influenced 

by various factors such as function of right atrium and ventricle, venous tone, intra-

thoracic pressure, and ventilator modes.  

CONCLUSION 

In light of the current study's findings, it can concluded that a remarkable 

increase in the mean scores of most hemodynamic parameters in mechanically 

ventilated patients due to altered health, and patient tolerance to stressors as 

mechanical ventilation. 

 

RECOMMENDATIONS 

The present study's conclusions lead to the following suggested a passive 

exercise therapy program as part of the general management of mechanically 

ventilated patients and should be incorporated into daily clinical practice in intensive 

care units to improve hemodynamic parameters. 
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 هؤشراث ديناهيكيت الذم لذي هرضي التنفس الصناعي

م.م/هحوذ هحوذ ابراهين الذسوقي عور 
1

؛ أ.د/أهل بكر ابو العطا 
2

؛ أ.د/هني عبذ الرحون هحوذ 
3
؛ أ.م.د/هبت  

هبذ الرحين عبذ الرحين
4
  

أعخبر انخًشٚض انببطُٙ  2؛ يذسط يغبعذ انخًشٚض انببطُٙ ٔاندشاحٙ بكهٛت انخًشٚض خبيعت بٕسععٛذ1
أعخبر انخًشٚض انببطُٙ ٔاندشاحٙ بكهٛت انخًشٚض خبيعت  3ٔاندشاحٙ بكهٛت انخًشٚض خبيعت بٕسععٛذ ؛ 

 أعخبر يغبعذ انخًشٚض انببطُٙ ٔاندشاحٙ بكهٛت انخًشٚض خبيعت بٕسععٛذ. 4بٕسععٛذ؛

 

 الخلاصت

( يٍ عذو انقذسة عهٗ ICUs( فٙ ٔحذاث انعُبٚت انًشكضة )MVPsانخُفظ انصُبعٙ )عهٙ ٚعبَٙ انًشضٗ   

طٕٚهت، الأيش انز٘ ًٚكٍ أٌ ٚكٌٕ ضبسًا ٔنّ عٕاقب عهبٛت عهٗ يؤششاث دُٚبيٛكٛت انحشكت فٙ انفشاػ نفخشاث 

انذو. انٓذف: حٓذف ْزِ انذساعت إنٗ حقٛٛى يؤششاث دُٚبيٛكٛت انذو نهًشضٗ عهٗ انخُفظ انصُبعٙ. انًٕاضٛع 

انخُفظ  ٔانطشٚقت: حى اعخخذاو حصًٛى انبحث انٕصفٙ. حى حدُٛذ عُٛت يقصٕدة يٍ انًشضٗ انببنغٍٛ عهٙ

( يٍ ٔحذاث انعُبٚت انًشكضة بًغخشفٛبث ْٛئت انشعبٚت انصحٛت انًصشٚت فٙ يذُٚت بٕسععٛذ 555انصُبعٙ )

ٔانخٙ حشًم يغخشفٗ انغلاو ٔيغخشفٗ انضْٕس ٔيدًع انشفبء انطبٙ. أدٔاث خًع انبٛبَبث: الأداة الأٔنٗ: انًهف 

انشخصٛت نهًشضٗ، اندضء انثبَٙ: انخقٛٛى  انصحٙ نهًشضٗ ٔانز٘ ٚخضًٍ خضأٍٚ، اندضء الأٔل: انبٛبَبث

دسخت انصحٙ نهًشضٗ. الأداة انثبَٛت: حقٛٛى يؤششاث دُٚبيٛكٛت انذو. انُخبئح: أظٓشث ْزِ انذساعت أٌ يخٕعظ 

يعذل ضشببث انقهب، ٔيعذل انخُفظ، ٔضغظ انذو الاَقببضٙ ٔالاَبغبطٙ، ٔيعذل انخُفظ، ٔيخٕعطبث يعذل 

انخقٛٛى بغبب حغٛش انحبنت انصحٛت، ٔححًم انًشٚض نهضغٕطبث أثُبء انخٕٓٚت ضشببث انقهب صادث أثُبء 

دسخبث يؤششاث دُٚبيٛكٛت انذو نذٖ انًٛكبَٛكٛت. الاعخُخبج: كشفج انذساعت انحبنٛت عٍ صٚبدة يهحٕظت فٙ يخٕعظ 

انًذٖ انغهبٙ انًشضٗ انًٕضٕعٍٛ عهٗ انخٕٓٚت انًٛكبَٛكٛت. انخٕصٛت: اقخشحج انذساعت بشَبيدًب كخًبسٍٚ 

نهحشكت فٙ الإداسة انشبيهت نهًشضٗ انًٕضٕعٍٛ عهٗ انخٕٓٚت انًٛكبَٛكٛت ٔٚدب ديدّ فٙ انًًبسعت انغشٚشٚت 

 انٕٛيٛت نٕحذة انعُبٚت انًشكضة نخعضٚض يؤششاث دُٚبيٛكٛت انذو.

 : يؤششاث دُٚبيٛكٛت انذو ، يشضٙ انخُفظ انصُبعٙ.الورشذةالكلواث 

 

 


