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Abstract  Objective: To systematically evaluate the effectiveness of the critical care nursing scoring system in the 
human resource allocation of ICU nurses. METHODS: A computer search of The Cochrane Library, PubMed, 
EMbase, Web of Science, CINAHL, China Biomedical Literature Database, China Knowledge Network, Wanfang 
and Weipu databases for literature on the critical care nursing scoring system in ICU nurse human resource 
allocation was conducted with a search time frame of build to November 2022.Two researchers screened the 
literature and extracted data according to inclusion and exclusion criteria, and the Cochrane Risk of Bias Assessment 
Tool was used for methodological quality assessment and RevMan 5. 3 software was used for statistical analysis. 
RESULTS: Fifteen studies were ultimately included. Meta-analysis results showed that the intensive care scoring 
system reduced inpatient length of stay [MD: -1.36, 95% CI (-3.44, -2.88)], inpatient healthcare costs [MD: -0.87,  
95% CI (-0.94, - 0.81)], reduced the incidence of inpatient complications [OR: 0.33, 95% CI( 0.23, 0.46)], improved 
patient and family satisfaction [OR: 4.89, 95% CI (3.27, 7.30)], and improved nurse job satisfaction [OR:5.65, 95% 
CI (2.73, 11.70)]. CONCLUSION: The included literature the evaluation results were of moderate quality and 
could be improved in terms of blinding and allocation concealment. The critical care nursing scoring system was 
able to reduce patient hospital costs, reduce length of stay, reduce the incidence of complications, improve patient 
and family satisfaction with nursing care, and improve nurse satisfaction with nursing care to some extent, and more 
high-quality literature should be included for further evaluation in the future. 
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1. Introduction 

Intensive care unit (ICU) is a rescue colony for critically 
ill patients [1], with certain special characteristics, the 
patients admitted are in critical condition, requiring high 
professional ethics and comprehensive quality of nursing 
staff, and attaching importance to the effectiveness of 
human resource allocation [2]. Accurate assessment of 
nursing workload and rational allocation of nursing  
human resources becomes a prerequisite and basis for 
implementing nursing plans and ensuring quality of care 
[3]. The Intensive Care Nursing Scoring System (ICNSS) 
was introduced by Finnish nursing scientist Pyykk et al. 
[4,5] in 2000. This scoring system evaluates nursing 
interventions and adds up the scores to the total amount of  
 
 
 

nursing care, which is important for the allocation of 
nursing resources and has been widely used in Europe and 
the USA [6]. Studies at [7] have shown that intensive care 
scoring systems can reduce the length of ICU stay, the 
cost of care, the incidence of complications during ICU 
stay and the satisfaction of patients, families and nurses 
with the care provided. In recent years, there have been 
many studies at home and abroad on the use of intensive 
care scoring systems in the allocation of nurses in ICUs, 
but the results of a single study do not reflect the overall 
effectiveness of the allocation, and there is no systematic 
evaluation of the system. The aim of this study is to 
systematically evaluate the effect of the intensive care 
nursing scoring system in ICU nurse human resource 
allocation  through systematic evaluation, with a view to 
providing reference for better ICU nurse human resource 
allocation. 
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2. Materials and Methods 

2.1. Literature Inclusion and Exclusion 
Criteria 

2.1.1 Study population: ICU patients; 
2.1.2 Interventions: test group: intensive care scoring 

system care; control group: average bed-sharing method; 
2.1.3 Study type: randomized controlled trials (RCTs) 

published in Chinese or English; 
2.1.4 Outcome indicators: 1) length of ICU stay;  

2) medical costs; 3) incidence of complications during 
ICU stay; 4) satisfaction of patients and families with 
nursing care; 5) satisfaction of nurses with nursing care. 

2.1.5 Exclusion criteria: (i) duplicate publications or 
incomplete data; (ii) unavailability of full text; 

2.2. Literature Search Strategy 
Computer searches of PubMed, Embase, Web of 

Science, Cochrane Library, CINAHL, China Knowledge 
Network, China Biomedical Literature Database, Vipshop, 
and Wanfang databases for studies on the effectiveness of 
critical care nursing scoring systems in human resource 
allocation in ICUs were conducted with a search time 
frame of build to November 2022. English databases were 
searched using PubMed as an example, using a 
combination of subject terms and free words:  
(Critical care nursing scoring system [Title/Abstract]) OR 
(ICNSS [Title/Abstract])) AND (Allocation of nursing 
human resources [Title/Abstract]) OR (nursing human 
resource allocation [Title/Abstract]) OR (nursing human 
resource distribution [Title/Abstract]) OR (nursing human 
resource distribution [Title/Abstract]) Title/Abstract])) OR 
(nursing human resources allocation [Title/Abstract])) OR 
(nursing human resources disposal [Title/Abstract]); for 
Chinese databases, take China Knowledge Network as an 
example. For example, the search formula was (Topic: 
Intensive care nursing scoring system (exact)) AND 
(Topic: Nursing human resources allocation (exact) OR 
(Topic: Nursing human resources management (exact)) 
OR (Topic: Nursing human resources deployment (exact)). 

2.3. Literature Screening and Data 
Extraction 

Literature screening and data extraction was carried out 
independently by 2 research-trained investigators, and 
where disagreements were encountered, a third investigator 
trained in evidence-based care was consulted to assist  
with judgement through discussion or consultation. The 
retrieved literature was first imported into the EndnoteX9 
literature management tool to exclude duplicates, followed 
by a primary screening based on inclusion and exclusion 
criteria, and a final reading of the full text for re-screening. 
Information was extracted including authors of included 
literature, study population, study methods and results. 

2.4. Quality Assessment 
Methodological quality was independently assessed  

by 2 investigators using the Cochrane Risk of Bias 

Assessment Tool. The evaluation included: (i) generation 
of randomized sequences; (ii) allocation concealment; (iii) 
blinding of subjects and trial personnel; (iv) blinding of 
outcome assessors; (v) completeness of outcome data; (vi) 
selective reporting bias; and (vii) other biases, with 
responses categorized as 'high risk', 'uncertain ", and "low 
risk" responses. Methodological results are presented in a 
risk bias evaluation chart in RevMan 5.3 software. 

2.5. Statistical Analysis 
The extracted data were processed using the RevMan 

5.4 software provided through the Cochrane Collaboration 
Network. Dichotomous variables were described by 
relative risk (RR), continuous variables by mean 
difference (MD), and 95% confidence interval (CI) were 
used to describe the interval estimates of the outcome 
indicators. 222Heterogeneity between included studies was 
analyzed using the χ2 test (at α = 0.1) and was considered 
statistically significant if P < 0.1 and not statistically 
significant if P ≥ 0.1. The level of Meta-analysis was set at 
α=0.05. If there was significant clinical heterogeneity, the 
Meta-analysis was performed by subgroup analysis or 
sensitivity analysis, or by descriptive analysis only. 

3. Results 

3.1. Literature Screening Process and Results 
The initial check yielded 172 relevant papers. After 

removing duplicates using EndNoteX9 software, 110 
papers were obtained, 74 were excluded after reading the 
title and abstract, and 21 were excluded after reading the 
full text Fifteen studies were included, all of which were 
RCTs with a total of 1520 patients (775 in the trial group 
and 745 in the control group). The literature screening 
process is shown in Figure 1. 

3.2. Basic Characteristics of the Included 
Studies 

The basic characteristics of the included studies are 
shown in Table 1. 

3.3. Results of the Risk of Bias Evaluation 
Of the 15 included studies, all in Chinese, two  

[7,24] studies proposed a randomization method using a 
'random number table', one [19] study proposed a 
'stratified randomized grouping' method, one [30]  
study proposed a computerized randomization  
method, and 11 [2,16,21,22,23,25,26,27,28,29,31] studies 
mentioned 'randomization' only. [30] All studies did  
not mention the use of blinded methods, including 
investigators and patients and outcome evaluators. All 
studies reported outcome indicators objectively and 
completely. See Figure 2. 

3.4. Meta-analysis Results 
3.4.1 Reduction in hospital length of stay A total  

of 14 studies comprising 1415 patients were included, 
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tested for heterogeneity (P = 0.13, I2 =31%),  
using a fixed effects model. The results showed a 
statistically significant reduction in length of stay in the 
intervention group compared to the control group  

(MD: -3.16, 95% CI [-3.44,-2.88]), (Z = 22.31, P < 0.000 
01), suggesting that the intensive care scoring system 
could significantly reduce the length of stay of patients. 
See Figure 3. 

 
Figure 1. Flow chart of literature screening 

Table 1. Basic characteristics of the included literature 

Inclusion in the study Study design Number of cases (T/C) 
Interventions 

Ending indicators 
T C 

Wang Yanju 2018 RCT 45/45 ICNSS Average bed sharing method (1)(2)(3)(4) 
Yao Guizhen 2019 RCT 30/30 ICNSS Average bed sharing method (1)(2)(4) 
Malan 2015 RCT 40/40 ICNSS Average bed sharing method (1)(2)(3)(4)(5) 
Xiong Jie 2011 RCT 55/50 ICNSS Average bed sharing method (1)(2)(3)(4)(5) 
Shin Ai Ai 2017 RCT 55/50 ICNSS Average bed sharing method (4)(5) 
Wang Chunfeng 2013 RCT 56/51 ICNSS Average bed sharing method (1)(2)(3)(4)(5) 
Yang Manmei 2014 RCT 60/60 ICNSS Average bed sharing method (1)(2)(3)(4)(5) 
Yang Shouxiang 2014 RCT 50/50 ICNSS Average bed sharing method (1)(2)(3)(4)(5) 
Yuan Yan 2016 RCT 122/113 ICNSS Average bed sharing method (1)(3)(4)(5) 
Xiong Jie 2010 RCT 55/50 ICNSS Average bed sharing method (1)(2)(3)(5) 
Cui Erping 2018 RCT 50/50 ICNSS Average bed sharing method (1)(2)(3) 
Wang Fang 2012 RCT 40/40 ICNSS Average bed sharing method (1)(2)(3)(4) 
Xu Zhengyan2018 RCT 40/40 ICNSS Average bed sharing method (1)(2)(3)(4) 
Tian Lianying 2015 RCT 34/33 ICNSS Average averaging method (1)(2)(3)(4) 
Ho Kin Yung 2013 RCT 43/43 ICNSS Average bed sharing method (1)(2)(3) 

Note: T: experimental group, C: control group; ICNSS: Intensive Care Nursing Scoring System, (1) duration of ICU stay; (2) hospitalization cost;  
(3) occurrence of complications during ICU stay; (4) satisfaction of patients and family members with nursing care; (5) satisfaction of nurses with 
nursing care. 

 
Figure 2. Risk of bias assessment results for the included literature 
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Figure 3. Meta-analysis of reduction in length of stay 

3.4.2 Reduction in medical costs A total of 13 studies 
comprising 1180 patients were included, tested for 
heterogeneity ( P < 0. 000 01, I2 =0%) and analyzed using 
a fixed effects model. The results showed that medical costs 
were significantly lower in the intervention group than in 
the control group [MD: -0.87, 95% CI (-0.94, -0.81)], with 
a statistically significant difference (Z = 25.96, P < 0.000 
01), suggesting that the intensive care scoring system can 
significantly The difference was statistically significant  
(Z = 25.96, P < 0.000 01), suggesting that the intensive 
care scoring system could significantly reduce patients' 

healthcare costs. See Figure 4. 
3.4.3 Reduction of complications A total of 13 studies 

comprising 1355 patients were included, tested for 
heterogeneity (P < 0. 000 01, I2 =0%) and analyzed using 
a fixed effects model. The results showed that 
complications were significantly lower in the intervention 
group than in the control group [MD: 0.33, 95% CI ( 0.23, 
0.46)], with a statistically significant difference (Z = 6.27, 
P < 0. 00001), suggesting that the intensive care scoring 
system could significantly reduce complications in 
patients. See Figure 5. 

 
Figure 4. Meta-analysis of health care cost reduction 

 
Figure 5. Meta-analysis of complication reduction 
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Figure 6. Meta-analysis to improve patient and family satisfaction 

 
Figure 7. Meta-analysis to improve nurses' satisfaction with nursing care 

3.4.4 Increased patient and family satisfaction A total of 
12 studies comprising 1229 patients were included, tested 
for heterogeneity (P < 0.00001, I2 =0%) and analyzed 
using a fixed effects model. The results showed that 
patient and family satisfaction was significantly higher in 
the intervention group than in the control group [OR: 4.89, 
95% CI (3.27, 7.30)], with a statistically significant 
difference (Z = 7.74, P < 0.00001), suggesting that the 
intensive care scoring system can significantly improve 
patient and family satisfaction. See Figure 6. 

3.4.5 Improving nurses' satisfaction with their nursing 
work A total of eight studies containing 258 nurses were 
included, tested for heterogeneity (P < 0. 00001, I2 = 0%) 
and analyzed using a fixed effects model. The results 
showed that nurses' job satisfaction was significantly 
higher in the intervention group than in the control group 
[OR: 5.65, 95% CI (2.73, 11.70)], with a statistically 
significant difference (Z = 4.66, P < 0.00001), suggesting 
that the intensive care scoring system can significantly 
improve nurses' job satisfaction. See Figure 7. 

4. Discussion 

4.1. Effect of Intensive Care Scoring System 
on Patients' Length of Stay 

The results of this study showed that the intensive care 
scoring system reduced the length of stay of inpatients. 
Length of stay is an important indicator for evaluating  
the capacity of healthcare services and the use of 
healthcare resources [8] and prolonged length of stay not 

only increases the risk of in-hospital acquired 
complications or death after discharge [9,10], but also 
increases the financial burden on patients and the pressure 
on healthcare resources [8]. However, the results of this 
indicator study are from only 13 studies and further 
validation of the findings is needed. 

4.2. Impact of the Intensive Care Scoring 
System on Patients' Healthcare Costs 

The results of this study showed that the intensive care 
scoring system reduced the healthcare costs of 
hospitalized patients. Patients admitted to the intensive 
care unit are acutely and critically ill and incur high 
medical costs as more emergency treatment and vital sign 
maintenance measures are used [11]. The current health 
care system in China is still inadequate, some patients' 
medical expenses are paid out of pocket and most family 
members have low income [12], the high medical costs 
can place a heavy financial burden on the patient's family 
[13]. 

4.3. Impact of the Intensive Care Scoring 
System on Patient Complications 

The results of this study showed that the intensive care 
scoring system reduced the incidence of complications in 
hospitalized patients. The nature of the intensive care unit 
setting and the severity of the patient's illness, which 
requires a variety of therapies that prevent the patient from 
moving and resting in bed, determines that patients in the 
intensive care unit have a much higher incidence of 

 



 American Journal of Public Health Research 122 

complications than in the general ward. [14] The 
occurrence of complications can exacerbate patient 
distress on the one hand and affect clinical outcomes on 
the other. [15] The adoption of an intensive care scoring 
system for the allocation of nursing resources in the ICU 
will allow for a more targeted approach, especially for 
critically ill patients in the ICU, to ensure a high level of 
quality of care and thus reduce the incidence of 
complications. [16] However, the results of this indicator 
study are only from 13 studies and further validation of 
the findings is needed. 

4.4. Impact of the Critical Care Scoring 
System on Patient and Family 
Satisfaction 

The results of this study show that the critical care 
scoring system can improve the satisfaction of patients 
and their families. Patient and family satisfaction is an 
important indicator of the quality of medical services, 
which can objectively reflect the strengths and weaknesses 
of medical services, reflect the fairness and scientific 
nature of medical and health care, and directly affect 
social stability, equity and harmony. [17] Improving the 
satisfaction of residents with medical services is an 
important goal of the supply-side reform of medical 
services, and is also the key to promoting the health China 
strategy. [18] The allocation of nursing resources 
according to ICNSS is highly flexible, and for patients in 
critical conditions and with a large nursing workload, the 
allocation of manpower can be increased and strong 
integrated nursing measures can be taken to ensure that 
patients are saved. 

The treatment is in place to effectively control further 
progression of the disease, while for patients with 
relatively mild conditions and less extensive care, 
manpower allocation and unnecessary monitoring and care 
measures can be appropriately reduced, which can 
improve the quality of care and reduce the financial 
burden on patients [19], thereby increasing patient and 
family satisfaction. However, the results of this indicator 
study are only from 12 studies and the findings need 
further validation. 

4.5. Impact of the Critical Care Scoring 
System on Nurses' Job Satisfaction 

The results of this study show that the critical care 
scoring system improves nursing satisfaction with their 
jobs. Nurses' satisfaction with their jobs affects practice 
attitudes and work efficiency, which will have a direct 
impact on patient experience, and poor patient experience 
is detrimental to the development of quality nursing care 
[20]. The allocation of nursing human resources according 
to the ICNSS scale can motivate nursing staff and 
effectively improve their job satisfaction, and nursing staff 
feel that their workload is moderate. [21] For example, for 
patients with IC N SS 16-22, the nurse-patient ratio is 
0.5:1; for IC N SS 23-32, the nurse-patient ratio is 
adjusted to 1:1; when the IC N SS reaches 33-40, the 
nurse-patient ratio is 1.5:1; for patients with IC N SS-40, 
the nurse-patient ratio is increased to 2:1, which not only 

relieves the nurses' excessive fatigue and tension, but also 
ensures that they have sufficient energy to go to work in a 
timely manner. This not only relieved the nurses' 
excessive fatigue and stress, but also ensured that they had 
sufficient energy to complete all nursing tasks in a timely 
manner, with quality and quantity, and also ensured that 
the nurses' working hours were flexible, with the 
opportunity to have a weekend off every month, truly 
reflecting the humanization of ICU management. [7] 
However, the results of this indicator study are only from 
eight studies and the findings need further validation. 

4.6. Limitations 
Limitations: (i) no foreign language literature was 

included, which affects the extrapolation of results; (ii) 
some of the included studies were not explicitly reported 
or did not implement allocation concealment, blinding and 
the presence of dropouts/missed visits, which may lead to 
selection, implementation and measurement bias; (iii) only 
published literature was searched during the literature 
search, and some negative outcome studies that had not 
been published were not considered, which may lead to 
bias. 

In summary, the current evidence suggests that 
intensive care scoring systems can reduce patient length of 
stay, hospital costs, complication rates during 
hospitalisation, patient and family satisfaction and nurse 
satisfaction with nursing care, but more high-quality 
studies are needed to validate these findings due to the 
number and quality of included studies. 
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