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Abstract 

Background: Since April 2016, nurse practitioners (NPs) have provided inter-

professional team collaborative care for postoperative patients in our intensive care unit 

(ICU). To assess the effectiveness of NP practice, we compared patient outcomes with 

and without NP care in our ICU. 

Methods: This retrospective observational cohort study was undertaken at Aichi Medical 

University Hospital in Japan from 01 April 2015 and 31 March 2017. Mechanically-

ventilated postoperative patients who stayed in the ICU for >2 days were eligible for 

inclusion. We compared the patient outcomes between the period without NP care from 

April 2015 to March 2016 (physician group) and the period with NP care from April 2016 

to May 2017 (NP-physician group). The primary outcome was ICU length of stay. 

Secondary outcomes were mechanical ventilation days and total hospital length of stay. 

To further determine the factors associated with ICU length of stay, multiple regression 

analysis was performed for age, Acute Physiology and Chronic Health Evaluation 

(APACHE) II score, NP-physician group, and physician group. 

Results: A total of 387 patients were included in the study. Among these patients, 213 

were assigned to the NP-physician group and 174 were assigned to the physician group. 

The NP-physician group had shorter ICU length of stay than the physician group (4.8 ± 

4.8 days versus 6.7 ± 10.3 days, p < 0.021). There were no significant differences between 

the two groups in mechanical ventilation days or total hospital length of stay. In the 

multiple regression analysis for ICU length of stay, APACHE II score and NP-physician 

group were associated with ICU length of stay. Specifically, NP-physician group reduced 

ICU length of stay by 2.6 days (p = 0.003), and APACHE II score one-point decrease 

reduced ICU length of stay by 0.2 days (p = 0.012).  
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Conclusions: The present study demonstrated shorter ICU length of stay in patients with 

NP care and a significant association between NP participation in the ICU team and ICU 

length of stay. 

 

Keywords: nurse practitioner, ICU length of stay, postoperative patient, intensive care 

unit  
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Background 

The world’s population continues to grow older in most countries as people tend to live 

longer. In 2015, people aged ≥65 years reached 8.5% of the total population [1]. In 2050, 

people aged ≥65 years will comprise 28% of the general population in Japan [1, 2].  

Recent advances in anesthesia and surgical techniques have enabled surgery for elderly 

people. The median age of the entire intensive care unit (ICU) population is already >65 

years in many countries [3, 4]. However, elderly patients experience more postoperative 

complications, such as pulmonary events, cardiac issues, venous thrombosis, delirium, 

and postoperative cognitive dysfunction [5, 6]. Therefore, these patients have complex 

care requirements and concurrent comorbidities that compound their clinical care 

management needs. 

In the United States, there are 270,000 certified nurse practitioners (NPs). Data for 

models of care that integrate NPs in acute and critical care settings and the outcomes of 

this care are essential to meet the needs of acute and critically ill patients [7]. NPs have 

expanded in ICU settings since 1990 and reduced the ICU length of stay and mortality 

[8]. Meanwhile, Japan initiated NP education in 2010, and NP care was adopted in Aichi 

Medical University Hospital in 2015.  

NPs provide inter-professional team collaborative care for postoperative patients with 

multiple medical problems in the ICU setting. NPs have an important role in inter-

professional team medicine, because they enhance communication by seeking 

consultations and facilitate bridging across disciplines. NPs spend more time on clinical 

practice and consultation. Although the role of NPs is recognized in many countries, no 

data exist on the specific numbers of NPs practicing in Japan. To assess the effectiveness 

of NP practice, we compared outcomes for postoperative patients in the ICU who received 
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NP-physician care and physician-only care. 

This study involved an investigation of the practice of NP participation in the ICU 

teams at Aichi Medical University Hospital. As a background, NPs have a similar role to 

physicians in providing care to critically ill patients. Physicians and NPs both provide 

multidisciplinary management for patients together with nurses, physiotherapists, and 

pharmacists. However, the roles of physicians and NPs differ in a few fundamental 

aspects. For example, NPs can undertake tasks such as intravenous route, arterial line, 

and intubation with physicians, administration of drugs, and changes to ventilator settings. 

However, NPs cannot undertake activities such as prescription of narcotics and 

administration of a central venous route or nerve blockade.  

NPs share information on treatment plans with nurses, pharmacists, and 

physiotherapists, and consult physicians about patient understanding in the treatment 

environment from the nurses’ perspective. NPs must work with physicians, nurses, 

pharmacists, and physiotherapists to assess the patient condition and intervene to prevent 

deterioration of the condition. However, there tends to be insufficient inter-professional 

communication, because physicians, nurses, physiotherapists, and pharmacists rarely 

discuss treatment plans. For that reason, NPs need to promote inter-professional 

communication.  

NPs provide care before and after extubation and act to prevent complications such as 

re-intubation, ventilator-associated events, ICU-acquired weakness, delirium, and post-

intensive care syndrome. In addition, they manage fluctuations in breathing and blood 

pressure during mobilization. NPs enhance effectiveness of care through a collaborative 

approach to patients. That approach means building a good relationship between NPs and 

patients. NPs provide effective communication to build a therapeutic relationship with 
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patients and their families, and promote patient and family participation in the 

development and revision of the plan of care. NPs evaluate rapidly changing patient 

conditions and determine the necessity for medical treatment. NPs are trained to consult 

physicians if physician treatment is needed and to respond when no physician treatment 

is needed. In this way, NPs can provide both therapeutic interventions and nursing 

interventions. The aim of this study was to compare patient outcomes with and without 

NP care in the ICU to assess the effectiveness of NP practice. 

 

Materials and methods 

Study design 

This was a retrospective before-and-after study from 01 April 2015 and 31 March 2017. 

From April 2015 to March 2016, there was no NPs in the ICU team (physician group). 

From April 2016 to March of 2017, there were two NPs and one physician in the ICU 

team (NP-physician group). The NPs worked 8 hours during day time or 16 hours during 

night time.  

 

Study population 

Mechanically-ventilated postoperative patients who stayed in the ICU for >2 days were 

eligible for inclusion. The exclusion criteria were two or more admissions to the ICU and 

no detailed descriptions in the medical records. 

 

Study outcomes 

The primary outcome was ICU length of stay. The secondary outcomes were mechanical 

ventilation days and total hospital length of stay. To further determine whether these 
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factors were associated with NP care, we investigated the impacts of these factors on the 

outcomes. 

 

Statistical analysis 

Descriptive data are presented as number and percentage and continuous data are 

described as mean ± standard deviation. Categorical variables were compared using 

Student’s t-test. A multiple regression analysis was carried out to evaluate the 

relationships between ICU length of stay, age, Acute Physiology and Chronic Health 

Evaluation (APACHE) II score [9], and the two groups. Differences with p-values of 

<0.05 were considered statistically significant. SPSS version 23.0 software (SPSS Inc., 

Chicago, IL) was used for all statistical analyses. 

 

Ethical considerations 

This study was approved by the Ethical Committee of Aichi Medical University, Japan 

(approval number: 2018-H287). The collected data were guaranteed anonymity and 

confidentiality during the study period. Informed consent was waived by the Institutional 

Review Board because of the retrospective design of the study. 

 

Results 

Demographic characteristics 

During the 2-year study period, 410 postoperative patients with mechanical ventilator 

assistance were admitted to the ICU. A total of 23 patients were excluded, comprising 12 

patients with no detailed descriptions in their medical records and 11 patients with two or 

more admissions to the ICU. After exclusion of these patients, 387 participants were 
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enrolled in the study (Fig. 1). 

The baseline characteristics of the patients are summarized in Table 1. Mean age was 

65.6 ± 14.1 years in the physician group and 64.0 ± 14.8 years in the NP-physician group. 

Baseline APACHE II score (28.6 ± 5.5 versus 32.0 ± 4.8, p < 0.001) differed significantly 

between the two groups. There were no significant differences between the two groups in 

age, body mass index, operation time, or anesthesia time.  

 

Impact of NP participation in the ICU team 

Regarding the clinical outcomes, the NP-physician group had shorter ICU length of stay 

than the physician group (4.8 ± 4.8 days versus 6.7 ± 10.3 days, p < 0.021). There were 

no significant differences between the two groups in mechanical ventilation days or total 

hospital length of stay (Table 2). Age and disease severity of ICU patients are known 

factors associated with ICU length of stay. Therefore, we added these factors to a multiple 

regression model to determine the factors for ICU length of stay. The results of the 

multiple regression analysis are presented in Table 3. In the model, age had no impact on 

ICU length of stay. However, APACHE II score and NP-physician group were associated 

with ICU length of stay. Specifically, APACHE II score one-point decrease reduced ICU 

length of stay by 0.2 days and NP-physician group reduced ICU length of stay by 2.6 

days.  

 

Discussion 

In this study, we found shorter ICU length of stay in the NP-physician group and a 

significant association between NP participation in the ICU team and ICU length of stay. 

Although APACHE II score was higher in the NP-physician group compared with the 
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physician group, ICU length of stay was reduced by 2.6 days in the NP-physician group. 

Several studies have reported that NP care and physician care showed no significant 

differences in hospital length of stay or mortality [10, 11], and it has become increasingly 

clear that the effect of NP care in the ICU setting is important. The present results suggest 

that NPs have a different role than physicians. We consider that three different reasons 

underlie the good results in the present study. 

The first reason is that NPs are key people in an inter-professional team. NPs can 

collaborate with nurses and other professionals [12]. NPs also act to prevent 

complications in critically ill patients. Even when nurses have difficulty in assessing the 

patient condition, NPs can assess complex health problems using pathophysiology and 

diagnostics. NP also provide direct care with supervisors when needed [13]. In such cases, 

NPs use the concept of “knotworking” in hospitals [10]. Rapid knotworking can solve 

problems in rapidly-changing patient conditions. Brief knotworking is used for 

coordination and integration of inter-professional team collaborative care. NPs employ 

knotworking within a process to solve problems, enable timely care provision, and 

decrease errors. NPs promote team medical care, and practice knotworking in inter-

professional teams [10]. In fact, NPs spend time in clinical practice and consultation 

within hospitals, and receive more consultation than nurses as well as consultation with 

paramedics and residents [14].  

The second reason is that the styles of NP communication may have impacted patient 

outcomes. Communication is an important factor in care for critically ill patients, because 

the patient condition must be shared among different professionals. Communication is 

necessary for inter-professional collaboration. In a previous study, physicians felt that 

they were collaborating with nurses, but nurses felt that they were communicating more 
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with NPs than with physicians [15]. This shows the possibility of a good relationship 

between NPs and nurses. Meanwhile, NPs provide biomedical and biopsychosocial 

communication with patients, especially biopsychosocial communication. The 

biopsychosocial style of communication actively engages patients in discussions and 

decision-making processes. This style of communication is also referred to as patient-

centered communication. Incorporation of patient-centered communication into NP 

practice is associated with improvement of patient outcomes [16]. The present results 

suggest that the NP-patient relationship may also be associated with shorter ICU length 

of stay.  

The third reason is that NPs provide a continuum of care, practicing care according to 

the patient sleep cycle and delirium care at night. When patients complain of insomnia, 

NPs can investigate the cause of the insomnia and prepare an environment in which the 

patients can sleep. In delirium care, NPs assess the nature of the complaint and provide 

interventions. Therefore, NPs provide care tailored toward patient needs. Even at night, 

NPs are required to evaluate patients, support nurses, provide direct care, and consult with 

nurses [17].  

This study had four limitations. First, it was a single-institution study at a university 

hospital. Therefore, the results may not be generalizable to other hospitals. Second, it was 

a retrospective review, rather than a prospective randomized controlled trial. In fact, it 

may not have been possible to carry out a randomized controlled trial, because we were 

unable to divide the patients into groups with or without NP care in our setting. The 

numbers of patients could not be unified in the two groups. Third, the study subjects were 

postoperative patients with mechanical ventilator use. Therefore, the results may not be 

indicated in emergency and medical ICU settings. Finally, we did not investigate the 
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relationships between implementation of NPs in the ICU and incidence of complications 

or mortality. In the future, it is necessary to investigate patient outcomes such as mortality 

before and after NP intervention in Japan. 

 

Conclusions 

We found shorter ICU length of stay in the NP-physician group and a significant 

association between NP participation in the ICU team and ICU length of stay. Our study 

provides evidence that NPs provide effective care for postoperative patients with 

mechanical ventilation in the ICU. This is the result of direct care for patients while 

activating collaboration between doctors and nurses or multi-disciplinary types. 
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APACHE: acute physiology and chronic health evaluation; NP: nurse practitioner.  
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Figure Legend 

Figure 1 Derivation of the study cohort. 
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Figures

Figure 1

Derivation of the study cohort.


