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Abstract 

     Background: Applying acuity scores is an important basis for standardized assignment which 

allows nurses to perform the care of mechanically ventilated patients correctly. Aim : the study 

aimed to explore the Effect of applying acuity score on the quality of care of mechanically 

ventilated patients. Setting : the study was conducted at the critical areas of a JCI accredited 

hospital in Egypt. Subjects: The study subjects included two groups. Firstly, a convenience sample 

of staff nurses working in critical areas at the time of the study and having at least one year of 

work experience in ICU. Secondly, Convenience sample of ventilated patients who admitted in the 

ICU during the time of the study.  Design: A quasi-experimental study design was used in the 

study. Data collection tools: The study tools were 3 tools including; firstly, nurses’ demographic 

characteristics assessment sheet in which the personal interview was used. Secondly, nurses’ 

practice regarding ventilated patient observational checklist which was used to assess the quality 

of nursing care of mechanically ventilated patients. Thirdly, patients’ outcome assessment sheet 

which was used to measure ventilated patients’ outcome. Results: It calcifies that applying 

patients’ acuity score had positive large effect size on total nursing practice regarding care of 

mechanically ventilated patients during pre, post & three months follow up. Conclusion: There is 

a significant relation between applying the acuity score and the quality of care of mechanically 

ventilated patients and thus patients’ outcomes. Recommendations: The acuity score should be 

used in the critical care units. 
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Introduction 

Nurses are the backbone of 

quality care in hospitals. Their mental 

and physical well-being directly 

affects how well they perform their 

duties (Kim et al, 2019). Despite their 

dedication to providing excellent care, 

various challenges hinder their ability 

to deliver optimal service. These 

challenges often involve heavy 

workloads and demanding patient 

assignments, which are believed to 

ultimately compromise the quality of 

care patients receive (Racy et al, 

2021). 

Figuring out how to assign 

nurses to patients in a busy hospital is 

a complex task. The usual way of 

doing this involves setting a specific 

number of patients per nurse, aiming to 

deliver the best possible care (Mitai, & 

Mosenifar, 2020). However, this 

method has limitations. It's hard to 

predict exactly how many patients a 

single nurse can handle because  

patients' conditions can change 

unexpectedly (Choi & Miller, 2018). 

Assigning nurses to patients is no 

easy feat. Patients' health can fluctuate 

rapidly, and their care needs constantly 

evolve. To ensure a fair workload and 

optimal care, several factors are 

considered when making these 

assignments. This includes matching 

nurses with patients based on their 

individual skills and the specific needs 

of each patient (Marzouk & Kamoun, 

2020). One key factor is patient acuity, 

which is a way of measuring how 

much nursing care a patient requires. 

Patients with higher acuity scores need 

more intensive care compared to those 

in better health (Juvé‐Udina et al, 

2020). 

The patient acuity score (PAS) is 

a helpful system for classifying 

patients based on their specific care 

needs (Al-Dweik & Ahmad, 2019). 

This evidence-based approach uses 

real-world patient data and workload 
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indicators to assign a numerical score. 

This score reflects the level of 

complexity and intensity of care each 

patient requires from nurses. 

Matching nurse assignments to 

patient acuity scores ensures the right 

number of nurses are caring for the 

right patients, not just filling quotas 

(Dalton et al, 2018). Needs can vary 

greatly. For instance, patients in a 

surgical ward might require basic care, 

while those on ventilators in critical 

care need complex, specialized 

attention. By understanding each 

patient's specific needs through acuity 

scores, nurses can prioritize and 

deliver personalized care, ultimately 

leading to higher quality outcomes 

(Zaga, Berney, & Vogel, 2019). 

Deciding who cares for whom 

is a crucial part of delivering good 

healthcare. This process, called nurse-

patient assignment, involves matching 

nurses with patients based on their 

skills and the specific needs of each 

patient. It has a big impact on three key 

areas: patient safety, the overall quality 

of care, and how satisfied nurses are 

with their jobs (Al-Dweik & Ahmad, 

2019). 

Effective nurse leaders rely on 

data and real-world results (evidence-

based practices) to understand how 

well their assignment strategies are 

working. This allows them to adjust 

assignments based on the specific 

needs of each unit (Hickman et al, 

2018). It's also important to consider 

the skills and experience of the nurses 

themselves. By involving them in the 

assignment process, leaders can create 

a more positive work environment and 

gain buy-in from the staff. Ultimately, 

balanced assignments lead to better 

patient outcomes and a fairer workload 

for nurses. 

Not all hospital patients are the 

same. They each have individual needs 

based on their medical condition and 

personal situation. To ensure everyone 
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gets the right level of care, hospitals 

now commonly categorize patients 

based on these needs (An et al, 2021). 

This classification system helps make 

sure each patient receives the most 

appropriate care possible. 

Nurse-to-patient assignment is 

crucial as it affects daily nurse 

workload and patient flow, allowing 

nurses to assess the level of patient 

safety risks. Assigning several critical 

cases to a single nurse can have 

negative impacts on professional 

practice and healthcare services, 

including increased patient waiting 

times, overtime, unfair distribution of 

assignments, nurse dissatisfaction, 

retention issues, nurse burnout, and 

patient safety problems (Driscoll et al, 

2018) Maintaining a balance between 

the supply of qualified providers and 

patient care demands is crucial for 

ensuring quality care in hospitals. This 

requires continuous efforts to improve 

quality and achieve a balance between 

supply and demand (Tamata, 

Mohammadnezhad, & Tamani, 

2021). 

The nursing care of 

mechanically ventilated patients 

presents various challenges, including 

the need for highly technical skills, 

expertise in invasive monitoring, and 

the implementation of interventions. 

Each critically ill patient brings unique 

complexities associated with their 

illness and the rationale for mechanical 

ventilation (Dalton et al, 2018). 

The nursing care and 

management of critically ill 

mechanically ventilated patients 

require therapeutic interventions and 

come with potential complications. 

Equitable patient-nurse assignments 

are crucial for these patients. 

Evidence-based nursing care plays a 

pivotal role in achieving quality health 

outcomes for mechanically ventilated 

patients (Mitai & Mosenifar, 2020). 
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Patients in critical care units are 

vulnerable and require increased 

nursing care due to the complexity of 

their care, patient acuity, and co-

morbidities. Inconsistent, subjective, 

and unquantifiable nurse assignments 

can result in nurse dissatisfaction, 

which poses barriers to adaptation and 

threatens patient care outcomes, which 

are crucial for quality care (Khalil, 

Mohamed, & Sharkawy, 2018).  

Patient acuity is a fundamental 

concept in critical care units as it can 

impact outcomes and safety for 

mechanically ventilated patients, 

including issues such as pressure 

ulcers, mortality rate, length of stay, 

falls, medication errors, nosocomial 

infections, and pain management. 

Nursing workload acuity affects 

nurses' ability to assess patient status 

and promote excellent patient 

outcomes, as patient outcomes are 

significantly influenced by nurse 

staffing ratios. When assignments are 

not equitable, nurses may feel 

disappointed and frustrated, hindering 

their ability to perform their work 

effectively for the well-being of 

patients (Guilhermino, Inder, & 

Sundin, 2018). 

The old way of assigning 

patients (by room or equal numbers) 

can have downsides. It might cluster 

patients who need a lot of care 

together, leaving some nurses 

overloaded. This can make it hard for 

nurses to notice small changes in their 

patients' conditions or provide all the 

care they need. 

When nurse-patient ratios 

decreased and patient acuity increased, 

nurse workload increases and care 

quality deteriorated and vice versa 

(Qureshi, Purdy, & Neumann, 2021). 

The study hypothesized that 

Applying patients’ acuity scoring to 

assign nurses to patients has an 

effective role in promoting level of 
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nursing care of ventilated patients and 

thus patients’ outcome. 

 It is assumed that there are 10 

JCI accredited hospitals in Egypt 

which is the first-class hospitals. All of 

them don’t apply the patient acuity 

score-based nurse-patient assignment 

and indeed the lower-level hospitals.  

Research, including this study, 

highlights the importance of using 

patient acuity scores to fairly distribute 

workload among nurses. This method 

could significantly improve overall 

nursing care, particularly for critically 

ill patients who require mechanical 

ventilation (Alsharari et al., 2020). 

The significance placed on that 

healthcare organizations need 

applying patient acuity score and able 

to lead change positively in the way to 

perform assigned duties perfectly to 

keep up with updates and development 

which inspired by satisfaction of 

nurses toward high quality of patient 

care. So, this study was done to assess 

the effect of applying patients’ acuity 

scoring on the level of care of 

mechanically ventilated patients in the 

selected setting. 

This study aimed to assess the 

effect of applying patients’ Acuity 

scoring on the level of care of 

mechanically ventilated patients 

through; assessing the quality of care 

of ventilated patient before applying 

the patients’ acuity scoring, applying 

developed acuity scoring in the chosen 

critical area, assessing quality of care 

of ventilated patient after applying the 

patients’ acuity scoring, and 

evaluating effects of applying the 

patients’ acuity scoring on the quality 

of care of ventilated patients. 

Materials and methods 

This study was conducted in the 

critical areas of one of the JCI 

accredited hospitals in Cairo, Egypt. 

The study tools were used with two 

samples (n=336) divided into 84 

nurses and 252 patients. The study 
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tools were 3 tools including; firstly, 

nurses’ demographic characteristics 

assessment sheet in which the personal 

interview was used. Secondly, nurses’ 

practice regarding ventilated patient 

care observational checklist which was 

used to assess the quality of nursing 

care provided by nurses to 

mechanically ventilated patients. 

Thirdly, patients’ outcome assessment 

sheet which was used to measure 

ventilated patients’ outcome in critical 

care units.  

Three tools were tested by five 

experts specialized in medical surgical 

and critical care nursing from different 

universities (Helwan University – 

Cairo University – MTI University) 

for their face and content validity 

through an opinionnaire sheet. 

Accordingly, the necessary 

modifications were done.  

Two tools were tested for their 

reliability. The stability aspect of 

reliability (internal consistency of 

results over time) composing the two 

tools was assessed using Cronbach’s 

Alpha coefficient. Test of reliability 

for two tools yielded (0.851) for the 

observational checklist. 

Results 

Table (1): Number and percentage of 

distribution of demographic 

characteristics among the studied 

nursing staff (n=84) 

Items No. % 

Age 

(year) 

 

 20-≤30 31 36.9 

 31-≤40 49 58.3 

 41-≤50 4 4.8 

 Mean± SD  31.86 + 3.78 

Gender  Male   56 66.7 

 Female   28 33.3 

 Male to female ratio  2:1 

Educatio

nal level 

 Bachelor nursing 

degree 

79 94.0 

 Master’s degree 5 6.0 

Years of 

experien

ce  

 1 -≤ 5 Yrs. 11 13.1 

 6 -≤ 10 Yrs. 50 59.5 

 11 -≤ 15 Yrs. 16 19.0 

 > 15 Yrs. 7 8.3 

 Mean± SD  9.25 + 3.92 

          Table (1):  shows demographic 

characteristics among the studied 

nursing staff, it shows that about two 

thirds (58.3%) of the age range of the 

studied nursing staff was ranged from 
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31-≤ 40 years old, with a mean age of 

31.86 + 3.78. considering gender, 

more than two thirds (66.7%) of them 

were male with a male to female ratio 

is 2:1. In relation to educational level, 

more than three thirds (94.0%) of them 

holding bachelor nursing degree.  

Considering years of experience, about 

two thirds (59.5%) of them had an 

experience lasting for 6 -≤ 10 Yrs. with 

a mean age of 9.25 + 3.92.  

Table (2):  shows demographic 

characteristics among the studied 

mechanically ventilated patients, it 

shows that more than half of the age 

range of the studied mechanically 

ventilated patients was more than 60 

years old years old, with the 

percentages (52.4%, 53.6% and 

53.6%) respectively during pre, post & 

three months follow up test with a 

mean age of 59.7 ±15.9, 62.0± 3.6 & 

60.3±12.6 respectively. considering 

gender, more than half of them were 

male with the percentages (59.5%, 

54.8% and 57.1%) respectively with 

Male to Female Ratio is 1.5:1, 1.2:1 & 

1.3:1 respectively during pre, post & 

three months follow up test. 
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Table (2): Number and percentage of distribution of demographic characteristics 

during pre, post & three months follow up among the studied mechanically 

ventilated patients (n=252)

  

Items Pre-test 

n=84 

Post-test 

n=84 

Follow up -

test 

n=84 

χ2 P Value 

N % N % N % 

 Age 20-≤30 years old 4 4.8 2 2.4 2 2.4 6.81 0.557 

21-≤40 years old 10 11.9 3 3.6 5 6.0 

41-≤50 years old 8 9.5 11 13.1 12 14.3 

51-≤60 years old 18 21.4 23 27.4 20 23.8 

> 60 years old 44 52.4 45 53.6 45 53.6 

Mean ± SD 59.7 ±15.9 62.0± 3.6 60.3±12.6 

 Gender Male   50 59.5 46 54.8 48 57.1 0.389 0.823 

Female   34 40.5 38 45.2 36 42.9 

Male to Female Ratio  1.5:1 1.2:1 1.3:1 

 

Table (2):  shows demographic 

characteristics among the studied 

mechanically ventilated patients, it 

shows that more than half of the age 

range of the studied mechanically 

ventilated patients was more than 60 

years old years old, with the 

percentages (52.4%, 53.6% and 

53.6%) respectively during pre, post & 

three months follow up test with a 

mean age of 59.7 ±15.9, 62.0± 3.6 & 

60.3±12.6 respectively. considering 

gender, more than half of them were 

male with the percentages (59.5%, 

54.8% and 57.1%) respectively with 

Male to Female Ratio is 1.5:1, 1.2:1 & 

1.3:1 respectively during pre, post & 

three months follow up test.
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Table (3): Effect size and η2 of applying patients’ acuity score on total practice 

regarding care of mechanically ventilated patients during pre, post & three months 

follow up among the studied nursing staff (n=84) 

Variables Interval Mean SD F Test P value η η2 Effect 

size 

 Primary 

assessment 

Pre-test 16.0 4.10 135.4 0.000*** 0.722 0.521 

*** 

Large 

effect Post-test 22.9 1.56 

Follow up 22.3 2.85 

 Secondary 

assessment  

Pre-test 21.2 4.79 224.7 0.000*** 0.802 0.643 

*** 

Large 

effect Post-test 31.5 1.99 

Follow up 31.0 3.35 

 Intervention 

phase  

Pre-test 24.0 4.36 114.2 0.000*** 0.692 0.479 

*** 

Large 

effect Post-test 31.1 2.13 

Follow up 30.6 3.30 

 VAB bundle Pre-test 9.85 1.20 62.4 0.000*** 0.578 0.334 

*** 

Large 

effect Post-test 11.4 0.828 

Follow up 11.3 1.02 

 CLABSI 

bundle 

Pre-test 6.83 1.37 216.9 0.000*** 0.797 0.635 

*** 

Large 

effect Post-test 9.89 0.581 

Follow up 9.70 1.08 

 CAUTI Bundle Pre-test 7.81 1.18 87.8 0.000*** 0.643 0.414 

*** 

Large 

effect Post-test 9.51 0.668 

Follow up 9.38 0.849 

Total  

 

Pre-test 85.74 16.35 158.9 0.000*** 0.749 0.561 

*** 

Large 

effect Post-test 116.48 7.29 

Follow up 114.43 12.14 
            *Significant p ≤ 0.05                                      **Highly significant p ≤ 0.01                              F: ANOVA Test 

         
*Small effect size (0.01 to < 0.06)                   **Medium effect size (0.06 to < 0.14)               ***Large effect size ≥ (0.14) 

Table (3): clarifies Effect size and η2 

of applying patients’ acuity score on 

total practice regarding care of 

mechanically ventilated patients 

during pre, post & three months follow 

up among the studied nursing staff. It 

calcifies that applying patients’ acuity 

score had positive large effect size on

total practice regarding care of 

mechanically ventilated patients 

during pre, post & three months follow 

up among the studied nursing staff as 

η2= 0.561. When Eta-square value = 

0.01 to < 0.06, the effect is considered 
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weak, when it = 0.06 to < 0.14, the 

effect is considered medium and when 

it ≥ 0.14 the effect is large. Therefore, 

this provides enough evidence to 

support research hypothesis. 

Moreover, there was a highly 

statistically significant difference 

between the total mean score of 

practice regarding the care of 

mechanically ventilated patients 

during pre, post, and three-month 

follow up among the studied nurses at 

F = 158.9 &P = 0.000. 

Table (4): Number and percentage distribution of outcomes during pre, post & three 

months follow up among the studied mechanically ventilate patients (n=252) 
Items Pre-test 

n=84 

Post-test 

n=84 

Follow up -

test 

n=84 

χ2 P Value 

N % N % N % 

 Length of Stay 1≥ 2 days 26 31.0 29 34.5 26 31.0 5.19 0.519 

3 ≥ 5 days 29 34.5 33 39.3 31 36.9 

6 ≥ 7 days 12 14.3 14 16.7 17 20.2 

> 7 days 17 20.2 8 9.5 10 11.9 

x̅ + SD 5.61+ 4.25 4.37 + 2.42 4.58 + 2.41 

 Ventilator Days 1≥ 2 days 41 48.8 47 56.0 42 50.0 12.3 0.05* 

3 ≥ 5 days 26 31.0 28 33.3 31 36.9 

6 ≥ 7 days 6 7.1 7 8.3 9 10.7 

> 7 days 11 13.1 2 2.4 2 2.4 

x̅ + SD 3.93+ 3.52 2.92+ 2.17 3.12 +2.17 

 Acquire pressure injury Yes         

No       

 Acquire VAP Yes 3 3.6 0 0.0 0 0.0 6.16 0.04* 

No 81 96.4 84 100.0 84 100.0 

 Acquire CLABSI Yes 0 0.0 0 0.0 0 0.0 NC 

No 84 100.0 84 100.0 84 100.0 

 Acquire CAUTI Yes 1 1.2 0 0.0 0 0.0 2.0 0.366 

No 83 98.8 84 100.0 84 100.0 

 Mortality  Died 13 15.5 12 14.3 12 14.3 0.06 0.969 

Discharged 

alive 

71 84.5 72 85.7 72 85.7 

                        *Significant p ≤ 0.05                                                                 **Highly significant p ≤ 0.01 

NS:  > 0.05                                                                               N.C.: NOT Computed as variable is constant 
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Table (4) summarizes outcomes 

during pre, post & three months follow 

up among the studied mechanically 

ventilate patients. In relation to 

length of hospital stay, it denotes that, 

during the post-test phase, the studied 

mechanically ventilated patient gained 

a lower mean of length of hospital stay 

(x̅ + SD = 4.37 + 2.42) followed by the 

phase of follow-up test (x̅ + SD = 4.58 

+ 2.41) as compared with the phase of 

pre-test (x̅ + SD = 5.61+ 4.25) during 

pre, post, and three-month follow up. 

In addition to, there isn’t difference 

between observed and expected values 

at χ2= 5.19 & P Value= 0.519. 

             In relation to ventilator 

days, it denotes that, during the post-

test phase, the studied mechanically 

ventilated patient gained a lower mean 

of ventilator days (x̅ + SD = 2.92+ 2.17) 

followed by the phase of follow-up test 

(x̅ + SD = 3.12 +2.17) as compared with 

the phase of pre-test (x̅ + SD = 3.93+ 

3.52) during pre, post, and three-month 

follow up. In addition to presence of 

difference between observed and 

expected values with a significant 

statistical difference at χ2=12.3, 

P=0.05. 

            Concerning acquire CAUTI 

and mortality, there isn’t difference 

between observed and expected values 

at P Value= 0.366 & 0.969 

respectively. While, regarding to 

acquire VAB, there is a difference 

between observed and expected values 

with a significant statistical difference 

at P=0.04. 

Figure (1): Percentage distribution of 

cumulative total practice regarding the 

care of mechanically ventilated 

patients during pre, post & three 

months follow up among the studied 

nursing staff (n=84) 
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            Figure (1): clarifies 

cumulative total practice regarding the 

care of mechanically ventilated 

patients among the studied nursing 

staff. It denotes that more than three 

quarters (92.9%) of the studied 

nursing staff had a competent level of 

practice regarding the care of 

mechanically ventilated patients with a 

total mean score of practice= 316.64 + 

29.91. In addition to presence of 

difference between observed and 

expected values with a significant 

statistical difference at χ2=61.71 

P=0.000. moreover, competent to in 

competent ratio is 13:1. 

Discussion 

The current study discussed that 

the majority of the nursing staff (about 

two thirds) were aged between 30 to 40 

years old, with a mean age of 31.86 + 

3.78. These findings were in line with 

the hospital's recruitment policy, 

which aims to select knowledgeable 

and skilled staff.  

The gender distribution of the 

nurses was predominantly male (more 

than two thirds), which was attributed 

to the physically demanding nature of 

the work in the intensive care 

department.  

With regards to education, more 

than three thirds of the nurses held a 

bachelor's degree in nursing, while the 

remaining nurses had a master's 

degree, which reflects the hospital's 

emphasis on highly educated staff, 

particularly for ICU nurses. 

In terms of experience, 

approximately two thirds of the nurses 

had six to ten years of experience. It is 

worth noting that the hospital was 

accredited by the Joint Commission 

International (JCI), and as part of the 

standardized recruitment process, 

highly qualified staff nurses were 

selected to work in the ICU. 

On the one hand these results 

were supported by (Ageiz & Abd El-

Mageed, 2020) who explained that the 
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highest percentage of studied nurses 

aged between 30-40 years old, had a 

bachelor degree in nursing, and 

regarding their years of experience the 

highest percentage were ranged 

between five to ten years. On the other 

hand, the previous study was 

contradicted in regards to the gender as 

it illustrates that the majority of studied 

nurses were females. 

Concerning the demographic 

characteristics among the studied 

mechanically ventilated patients, it 

shows that more than half of the age 

range of the studied mechanically 

ventilated patients was more than sixty 

years old. Considering gender, more 

than half of them were male. The 

results associated with old age could 

be explained as normal physiological 

changes of aging which makes the 

human body more susceptible to many 

complications that could lead to 

mechanical ventilation. This finding is 

supported by (Cho & Stout-Delgado 

2020) who reported in a study titled 

“Aging and Lung Disease” that 

Natural lung aging is associated with 

molecular and physiological changes 

that cause alterations in lung function, 

diminished pulmonary remodeling and 

regenerative capacity, and increased 

susceptibility to acute and chronic lung 

diseases. Also, (Murtha et al, 2019) 

stated in a study titled “The role of 

aging in cardiac and pulmonary 

fibrosis” that Aging promotes a range 

of degenerative pathologies 

characterized by progressive losses of 

tissue and/or cellular function. Fibrosis 

is the hardening, overgrowth and 

scarring of various tissues 

characterized by the accumulation of 

extracellular matrix components. 

Aging is an important predisposing 

factor common for fibrotic respiratory 

disease. 

Concerning effect size and η2 of 

applying patients’ acuity score on total 

practice regarding care of 
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mechanically ventilated patients 

during pre, post & three months follow 

up among the studied nursing staff. It 

calcifies that applying patients’ acuity 

score had positive large effect size on 

total practice regarding care of 

mechanically ventilated patients 

during pre, post & three months follow 

up among the studied nursing staff. 

Therefore, this provides enough 

evidence to support research 

hypothesis. Furthermore, Applying the 

acuity score is the basis for controlling 

nurse to patient ratio specially with the 

complicated cases such as the 

mechanically ventilated patients. That 

will provide the critical care nurse with 

the ability to apply the guidelines of 

caring the mechanically ventilated 

patients. 

Moreover, there was a highly 

statistically significant difference 

between the total mean score of 

practice regarding the care of 

mechanically ventilated patients 

during pre, post, and three-month 

follow up among the studied nurses  

These findings are supported by 

(Cho et al, 2019) in a study titled 

“Nurse staffing, nurses’ prioritization, 

missed care, quality of nursing care, 

and nurse outcomes” which stated that 

inappropriate assignment is associated 

with increased missed care and vice 

versa. Also (Qureshi et al 2019) in a 

study titled “Predicting the effect of 

nurse–patient ratio on nurse workload 

and care quality using discrete event 

simulation” which explained that as 

nurse to patient ratio increases, care 

quality deteriorated, missed care, and 

nursing workload increased. 

Regarding patient outcomes 

during pre, post & three months follow 

up among the studied mechanically 

ventilated patients. In relation to 

length of hospital stay, it denotes that, 

during the post-test phase, the studied 

mechanically ventilated patient gained 

a lower mean of length of hospital stay 
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followed by the phase of follow-up test 

as compared with the phase of pre-test 

during pre, post, and three-month 

follow up. In addition, there is no 

difference between observed and 

expected values. 

In relation to ventilator days, 

it denotes that, during the post-test 

phase, the studied mechanically 

ventilated patient gained a lower mean 

of ventilator days followed by the 

phase of follow-up test as compared 

with the phase of pre-test during pre, 

post, and three-month follow up. In 

addition to presence of difference 

between observed and expected values 

with a significant statistical difference. 

Concerning acquired CAUTI 

and mortality, there is no difference 

between observed and expected 

values. While, regarding to acquired 

VAB, there is difference between 

observed and expected values with a 

significant statistical difference. 

These results are in concordance 

with (McHugh et al, 2021) in the study 

titled “Effects of nurse-to-patient ratio 

legislation on nurse staffing and 

patient mortality, readmissions, and 

length of stay: a prospective study in a 

panel of hospitals” which found that 

the length of stay were significantly 

decreased after controlling the nurse-

to-patient ratio and assignment. But 

the same study found that the mortality 

rates were significantly decreased after 

intervention which oppose the results 

of the current study. 

In addition, (Aloush, 2018) in the 

study titled “Nurses' implementation 

of ventilator‐associated pneumonia 

prevention guidelines: an 

observational study in Jordan” found 

that Nurses' compliance with 

ventilator-associated pneumonia 

prevention guidelines which directly 

affect the average ventilator days was 

insufficient, and this knowledge can be 

used by health professionals to guide 

clinical practice and improve the 

quality of care, especially in units with 
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a 1:2 nurse to patient ratio and higher 

beds' capacity. 

Moreover, (Matthew et al, 2019) 

stated that controlling the assignment 

and nurse-to-patient ratio leads to 

more adherence for sepsis bundles and 

as a result the rate of infection 

decreased in the study titled 

“Evaluation of hospital nurse-to-

patient staffing ratios and sepsis 

bundles on patient outcomes”. 

Concerning cumulative total 

practice regarding the care of 

mechanically ventilated patients 

among the studied nursing staff. It 

denotes that more than three quarters 

of the studied nursing staff had a 

competent level of practice regarding 

the care of mechanically ventilated 

patients with a total mean score of 

practice. In addition to presence of 

difference between observed and 

expected values with a significant 

statistical difference. 

These results are in concordance 

with (Alsharari et al, 2020) in the 

study titled “Critical Care Nurses' 

Perception of Care Coordination 

Competency for Management of 

Mechanically Ventilated Patients” 

who stated that There was a high 

overall score and subscale scores of 

nurses' care coordination competence 

for mechanically ventilated patients 

for the majority of critical care nurses, 

but few gaps were identified in some 

of the items. 

Moreover (Ali & Ahmed 2023) 

in the study titled “Effectiveness of In-

Service Training Module on Intensive 

Care Nurses’ Performance Regarding 

Mechanical Ventilator Patients' 

Skillful Handling” proved that the 

majority of studied nurses get 

promoting the achievement of level of 

practice after intervention during pre, 

post & three months follow-up phases. 
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Conclusion 

Applying the acuity score during 

assigning nurses to patients has 

significant effect on the quality of care 

of mechanically ventilated patients and 

thus patients’ outcomes. The 

researcher recommends that the acuity 

score should be applied in all hospitals 

to assign nurses to patients. Further 

researches need to be carried out to 

explore the effects of the 

administrative variables on the direct 

nursing care of different cases. 

Recommendations 

The study recommended that 

hospitals should develop 

comprehensive training programs to 

educate nurses on the specific patient 

acuity scoring system being 

implemented. In addition, nursing 

managers should develop and apply a 

standardized acuity scoring system to 

assess the severity of patients' 

conditions accurately.  

Conflict of interest: The author 

declares that no conflict of interest is in 

connection with the submitted article 

Funding: the author declares that no 

funding was provided to conduct this 

research. 

Authors Contribution: All authors 

contributed to the project and the study 

design. All authors contributed to 

subsequent revisions and editing. All 

authors read and approved the final 

manuscript. 

Ethical Committee: The ethical 

considerations of the research included 

the following; The research approval 

was obtained from the ethical 

committee before starting the study. 

The researcher assured anonymity and 

confidentiality of the subjects' data. 

Nurses were informed that they are 

allowed to choose to participate or not 

in the study and that they had the right 

to withdraw from the study at any time. 

Ethics, values, culture and beliefs were 

https://hijnrp.journals.ekb.eg/


ISSN 2786-0183 
Helwan International Journal for Nursing Research and Pratctice 

Vol. 3, Issue 6, Month: June 2024, Available at: https://hijnrp.journals.ekb.eg/  
 

441 
 

respected. Study subjects were 

informed about research purposes. 

References 

1. Ageiz, M. H., & Abd El-

Mageed, H. H. (2020). Nurses' 

satisfaction related to 

implementing patient acuity 

tool-based assignment. Am J 

Nurs Res, 8(4), 452-462. 

2. Al-Dweik, G., & Ahmad, M. 

(2019). Matching Nursing 

Assignment to Patients' Acuity 

Level: The Road to Nurses' 

Satisfaction. Journal of Nursing 

Measurement, 27, E34 - E47. 

https://doi.org/10.1891/1061-

3749.27.1.E34 

3. Ali S. and Ahmed R. (2023). 

Effectiveness of In-Service 

Training Module on Intensive 

Care Nurses’ Performance 

Regarding Mechanical 

Ventilator Patients' Skillful 

Handling. International 

Egyptian Journal of Nursing 

Science and Research. Volume 

(4), Issue (1), Pages 262-287. 

10.21608/EJNSR.2023.310067 

4. Aloush, S. (2018). Nurses' 

implementation of ventilator‐

associated pneumonia 

prevention guidelines: an 

observational study in Jordan. 

Nursing in Critical Care, 23, 

147–151. 

https://doi.org/10.1111/nicc.12

323 

5. Alsharari, A., Aroury, A., 

Dhiabat, M., Alotaibi, J., 

Alshammari, F., Alshmemri, 

M., & Alnawwar, M. (2020). 

Critical Care Nurses' Perception 

of Care Coordination 

Competency for Management of 

Mechanically Ventilated 

Patients. Journal of clinical 

nursing. 

https://doi.org/10.1111/jocn.15

191 

6. An, R., Chang, G., Fan, Y., Ji, 

L., Wang, X., & Hong, S. 

(2021). Machine learning-based 

https://hijnrp.journals.ekb.eg/
https://doi.org/10.1891/1061-3749.27.1.E34
https://doi.org/10.1891/1061-3749.27.1.E34
https://doi.org/10.21608/ejnsr.2023.310067
https://doi.org/10.1111/nicc.12323
https://doi.org/10.1111/nicc.12323
https://doi.org/10.1111/jocn.15191
https://doi.org/10.1111/jocn.15191


ISSN 2786-0183 
Helwan International Journal for Nursing Research and Pratctice 

Vol. 3, Issue 6, Month: June 2024, Available at: https://hijnrp.journals.ekb.eg/  
 

442 
 

patient classification system for 

adult patients in intensive care 

units: A cross-sectional study. 

Journal of nursing management. 

https://doi.org/10.1111/jonm.13

284 

7. Cho S. J. and Stout-Delgado H. 

W. (2020). Aging and Lung 

Disease Annual Review of 

Physiology Vol. 82:433-459 

https://doi.org/10.1146/annurev

-physiol-021119-034610 

8. Cho, S., Lee, J., You, S., Song, 

K., & Hong, K. (2019). Nurse 

staffing, nurses prioritization, 

missed care, quality of nursing 

care, and nurse outcomes. 

International journal of nursing 

practice, e12803. 

https://doi.org/10.1111/ijn.1280

3 

9. Choi, J., & Miller, P. (2018). 

Registered Nurse Perception of 

Patient Assignment Linking to 

Working Conditions and 

Outcomes. Journal of Nursing 

Scholarship, 50, 530–539. 

https://doi.org/10.1111/jnu.124

18 

10. Dalton, M., Harrison, J., Malin, 

A., & Leavey, C. (2018). 

Factors that influence nurses' 

assessment of patient acuity and 

response to acute deterioration. 

British journal of nursing, 27 4, 

212-218. 

https://doi.org/10.12968/bjon.2

018.27.4.212 

11. Driscoll, A., Grant, M., Carroll, 

D., Dalton, S., Deaton, C., 

Jones, I., Lehwaldt, D., McKee, 

G., Munyombwe, T., & Astin, F. 

(2018). The effect of nurse-to-

patient ratios on nurse-sensitive 

patient outcomes in acute 

specialist units: a systematic 

review and meta-analysis. 

European Journal of 

Cardiovascular Nursing, 17, 22 

-6. 

https://doi.org/10.1177/147451

5117721561 

https://hijnrp.journals.ekb.eg/
https://doi.org/10.1111/jonm.13284
https://doi.org/10.1111/jonm.13284
https://doi.org/10.1146/annurev-physiol-021119-034610
https://doi.org/10.1146/annurev-physiol-021119-034610
https://doi.org/10.1111/ijn.12803
https://doi.org/10.1111/ijn.12803
https://doi.org/10.1111/jnu.12418
https://doi.org/10.1111/jnu.12418
https://doi.org/10.12968/bjon.2018.27.4.212
https://doi.org/10.12968/bjon.2018.27.4.212
https://doi.org/10.1177/1474515117721561
https://doi.org/10.1177/1474515117721561


ISSN 2786-0183 
Helwan International Journal for Nursing Research and Pratctice 

Vol. 3, Issue 6, Month: June 2024, Available at: https://hijnrp.journals.ekb.eg/  
 

443 
 

12. Guilhermino, M., Inder, K., & 

Sundin, D. (2018). Education on 

invasive mechanical ventilation 

involving intensive care nurses: 

a systematic review. Nursing in 

Critical Care, 23, 245–255. 

https://doi.org/10.1111/nicc.12

346 

13. Hickman, L., DiGiacomo, M., 

Phillips, J., Rao, A., Newton, P., 

Jackson, D., & Ferguson, C. 

(2018). Improving evidence 

based practice in postgraduate 

nursing programs: A systematic 

review: Bridging the evidence 

practice gap (BRIDGE project). 

Nurse education today, 63, 69-

75. 

https://doi.org/10.1016/j.nedt.2

018.01.015 

14. Juvé‐Udina, M., González‐

Samartino, M., López‐Jiménez, 

M., Planas-Canals, M., 

Rodríguez‐Fernández, H., 

Duelt, I., Tàpia-Pérez, M., Prats, 

M., Jiménez‐Martínez, E., 

Llorca, M., Asensio‐Flores, S., 

Berbis‐Morelló, C., Zuriguel‐

Pérez, E., Delgado‐Hito, P., 

Luque, Ó., Zabalegui, A., 

Fabrellas, N., & Adamuz, J. 

(2020). Acuity, nurse staffing 

and workforce, missed care and 

patient outcomes: A cluster‐

unit‐level descriptive 

comparison. Journal of Nursing 

Management, 28, 2216 - 2229. 

https://doi.org/10.1111/jonm.13

040 

15. Khalil, N., Mohamed, W., & 

Sharkawy, M. (2018). Patients’ 

weaning from mechanical 

ventilation: Complete versus 

incomplete ventilator bundle 

implementation. International 

Journal of Africa Nursing 

Sciences, 8, 28-32, 02.003. 

https://doi.org/10.1016/J.IJANS

.2018  

16. Kim, S., Park, O., Kim, H., & 

Kim, J. (2019). Factors 

influencing well-being in 

https://hijnrp.journals.ekb.eg/
https://doi.org/10.1111/nicc.12346
https://doi.org/10.1111/nicc.12346
https://doi.org/10.1016/j.nedt.2018.01.015
https://doi.org/10.1016/j.nedt.2018.01.015
https://doi.org/10.1111/jonm.13040
https://doi.org/10.1111/jonm.13040
https://doi.org/10.1016/J.IJANS.2018
https://doi.org/10.1016/J.IJANS.2018


ISSN 2786-0183 
Helwan International Journal for Nursing Research and Pratctice 

Vol. 3, Issue 6, Month: June 2024, Available at: https://hijnrp.journals.ekb.eg/  
 

444 
 

clinical nurses: a path analysis 

using a multi-mediation model.. 

Journal of clinical nursing. 

https://doi.org/10.1111/jocn.15

045 

17. Marzouk, M., & Kamoun, H. 

(2020). Nurse to patient 

assignment through an analogy 

with the bin packing problem: 

Case of a Tunisian hospital. 

Journal of the Operational 

Research Society, 72, 1808 - 

1821. 

https://doi.org/10.1080/016056

82.2020.1727300 

18. Matthew D. McHugh, Karen 

B. Lasater,  Douglas M. Sloane, 

Jeannie P. Cimiotti, Kathryn 

A. Riman,Brendan  Martin, Ma

ryann Alexander, Linda H. 

Aiken (2019). Evaluation of 

hospital nurse-to-patient 

staffing ratios and sepsis 

bundles on patient outcomes. 

American Journal of Infection 

Control. Volume 49, Issue 7, 

Pages 868-873, 

https://doi.org/10.1016/j.ajic.20

20.12.002 

19. McHugh M., Aiken L., Sloane 

D., Windsor C., Douglas C., 

Yates P. (2021). Effects of 

nurse-to-patient ratio legislation 

on nurse staffing and patient 

mortality, readmissions, and 

length of stay: a prospective 

study in a panel of hospitals 

https://doi.org/10.1016/S0140-

6736(21)00768-6, 

20. Mitai, A., & Mosenifar, Z. 

(2020). Ventilator Management: 

Introduction to Ventilator 

Management, Modes of 

Mechanical Ventilation, 

Methods of Ventilatory 

Support. Medscape Reference. 

21. Murtha, L., Morten, M., 

Schuliga, M., Mabotuwana, N., 

Hardy, S., Waters, D., Burgess, 

J., Ngo, D., Sverdlov, A., 

Knight, D., & Boyle, A. (2019). 

The Role of Pathological Aging 

in Cardiac and Pulmonary 

Fibrosis. Aging and Disease, 10, 

419 - 428. 

https://doi.org/10.14336/AD.20

18.0601 

22. Qureshi S., Purdy N., & 

Neumann W. (2021). 

Developing a modelling 

approach to quantify quality of 

https://hijnrp.journals.ekb.eg/
https://doi.org/10.1111/jocn.15045
https://doi.org/10.1111/jocn.15045
https://doi.org/10.1080/01605682.2020.1727300
https://doi.org/10.1080/01605682.2020.1727300
https://www.sciencedirect.com/journal/american-journal-of-infection-control
https://www.sciencedirect.com/journal/american-journal-of-infection-control
https://www.sciencedirect.com/journal/american-journal-of-infection-control/vol/49/issue/7
https://doi.org/10.1016/j.ajic.2020.12.002
https://doi.org/10.1016/j.ajic.2020.12.002
https://www.thelancet.com/article/S0140-6736(21)00768-6/fulltext
https://www.thelancet.com/article/S0140-6736(21)00768-6/fulltext
https://www.thelancet.com/article/S0140-6736(21)00768-6/fulltext
https://www.thelancet.com/article/S0140-6736(21)00768-6/fulltext
https://www.thelancet.com/article/S0140-6736(21)00768-6/fulltext
https://www.thelancet.com/article/S0140-6736(21)00768-6/fulltext
https://www.thelancet.com/article/S0140-6736(21)00768-6/fulltext
https://doi.org/10.1016/S0140-6736(21)00768-6
https://doi.org/10.1016/S0140-6736(21)00768-6
https://doi.org/10.14336/AD.2018.0601
https://doi.org/10.14336/AD.2018.0601


ISSN 2786-0183 
Helwan International Journal for Nursing Research and Pratctice 

Vol. 3, Issue 6, Month: June 2024, Available at: https://hijnrp.journals.ekb.eg/  
 

445 
 

care and nurse workload — 

Field validation study. Elsevier, 

Operations Research for Health 

Care, Volume 29, 100301, ISSN 

2211-6923, 

https://doi.org/10.1016/j.orhc.2

021.100301 

23. Qureshi, S. M., Purdy, N., 

Mohani, A., & Neumann, W. 

P. (2019). Predicting the effect 

of nurse–patient ratio on nurse 

workload and care quality using 

discrete event 

simulation. Journal of Nursing 

Management, 27(5), 971–980 

24. Racy, S., Davidson, P., Peeler, 

A., Hager, D., Street, L., & 

Koirala, B. (2021). A review of 

inpatient nursing workload 

measures.. Journal of clinical 

nursing. 

https://doi.org/10.1111/jocn.15

676.  

25. Tamata, A., Mohammadnezhad, 

M., & Tamani, L. (2021). 

Registered nurses’ perceptions 

on the factors affecting nursing 

shortage in the Republic of 

Vanuatu Hospitals: A 

qualitative study. PLoS ONE, 

https://doi.org/10.1371/journal.

pone.0251890 

26. Zaga, C., Berney, S., & Vogel, 

A. (2019). The Feasibility, 

Utility, and Safety of 

Communication Interventions 

With Mechanically Ventilated 

Intensive Care Unit Patients: A 

Systematic Review. American 

journal of speech-language 

pathology, 1-21. 

https://doi.org/10.1044/2019_A

JSLP-19-0001 

https://hijnrp.journals.ekb.eg/
https://doi.org/10.1016/j.orhc.2021.100301
https://doi.org/10.1016/j.orhc.2021.100301
https://www.researchgate.net/profile/Sadeem-Qureshi/publication/330995414_Predicting_the_effect_of_Nurse-Patient_ratio_on_Nurse_Workload_and_Care_Quality_using_Discrete_Event_Simulation/links/5e69bab2458515c5de628538/Predicting-the-effect-of-Nurse-Patient-ratio-on-Nurse-Workload-and-Care-Quality-using-Discrete-Event-Simulation.pdf
https://doi.org/10.1111/jocn.15676
https://doi.org/10.1111/jocn.15676
https://doi.org/10.1371/journal.pone.0251890
https://doi.org/10.1371/journal.pone.0251890
https://doi.org/10.1044/2019_AJSLP-19-0001
https://doi.org/10.1044/2019_AJSLP-19-0001

