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Abstract
Background The intensive care unit (ICU) is crucial in treating severely ill patients, particularly those requiring 
mechanical ventilation. Nurses are essential for coordinating care and addressing any gaps within the ICU team. This 
study aimed to evaluate the care coordination competency of nurses in Iranian ICUs, specifically about mechanically 
ventilated patients.

Methods A descriptive cross-sectional study was conducted at Guilan University of Medical Science from September 
to December 2022, involving 211 ICU nurses selected through convenience sampling. The Nurses’ Coordination 
Competency Scale (NCCCS) and a demographic information form were used. Statistical analyses were conducted 
using SPSS version 16, including Pearson correlation, independent t-tests, one-way ANOVA, and multiple linear 
regression analysis, with a significance level set at 0.05.

Results The mean score on the NCCCS for nurses was 3.41 out of 5. The multivariable analysis identified key factors 
influencing coordination competency, including a Master of Science in Nursing (MSN) degree (b = 0.891, P < 0.001), 
prior ICU experience (b = 0.080, P < 0.001), and fixed shift employment (b = 0.500, P = 0.011) scored higher on the 
NCCCS. Conversely, those in commitment-type positions had lower scores than those in standard roles (b=-0.690, 
P < 0.001).

Conclusion The study found that Iranian ICU nurses demonstrated high competency in coordinating care for 
mechanically ventilated patients. However, they must improve teamwork, align their understanding of patient care 
needs, and enhance team cohesion through training and advanced technologies.
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Introduction
The Intensive Care Unit (ICU) is essential for critically 
ill patients at high risk of organ failure and death, with 
approximately 5.7  million annual admissions in the US, 
representing 27% of all hospital admissions [1]. The 
ICU team, including physicians, nurses, and respiratory 
therapists, collaborates to manage mechanically venti-
lated (MV) patients [2]. Inadequate MV management 
can lead to complications like pneumonia and long-term 
dependency on ventilation [2]. Globally, over 20  mil-
lion patients receive MV support, with 35–50% of ICU 
patients requiring it [3]. Although a significant number 
of these patients recover and are eventually discharged 
[4], the annual costs of long-term ventilation in the US 
exceed $25  billion [5]. Effective care coordination pre-
vents complications and ensures optimal patient out-
comes [2].

Care coordination involves organizing care activities 
for a patient among multiple participants, including the 
patient, to facilitate appropriate healthcare services [2]. A 
team’s effective performance relies on cooperation, coor-
dination, communication, and understanding among its 
members [1]. Takiguchi et al. have identified six compe-
tencies for critical care nurses to coordinate care, which 
include understanding care coordination needs, devising 
and articulating the care vision, aggregating and dissemi-
nating information, and promoting team cohesion [6]. 
This coordination enhances the quality of care, reduces 
healthcare costs, decreases hospital admissions, improves 
chronic disease management, increases patient satisfac-
tion, and ensures better access to specialized care [7]. In 
the ICU, timely decision-making and care coordination 
enhance healthcare quality, patient safety, and team-
work [2]. Conversely, a lack of coordination in healthcare 
delivery can result in fragmented care, increased risk 
of medical errors, and adverse patient outcomes [8]. To 
ensure optimal care for mechanically ventilated patients, 
nurses must assume the role of care coordinators and be 
equipped with the essential skills to collaborate effec-
tively within interprofessional ICU teams [9].

In the ICU, nurses are essential for monitoring and 
promptly reporting changes in patient health, particularly 
in managing conditions such as ARDS, where personal-
ized ventilation adjustments and close observation are 
critical [10]. Despite caring for two patients, they actively 
participate in treatments and collaborate with colleagues 
to maintain a therapeutic environment [11]. Research 
conducted by Hajinabi et al. in Guilan in 2018 revealed 
that nurse interaction and teamwork can increase patient 
safety. Promoting a culture of teamwork can prevent 
potential harm and adverse effects on patients and con-
tribute to hospitals’ return on investment [12]. Addi-
tionally, a study by Natalie Mcintosh and colleagues in 
2017 in the United States indicates that improving the 

coordination of patient care and resources is an effective 
way to enhance the quality of care in ICU departments 
[13].

Ineffective collaboration among healthcare profession-
als can have serious consequences, including increased 
medical errors, compromised patient safety, reduced 
healthcare quality, and prolonged hospitalization [14]. 
An analysis of medical errors in 2005 revealed that 70% 
of side effects and workplace errors were due to a lack of 
coordination and inadequate interaction among health-
care personnel. Further evidence from a case study indi-
cated that seven out of eight errors made by a nurse in 
a special care unit resulted from insufficient coordina-
tion and interaction among colleagues [11]. Nurses must 
work together effectively as it directly impacts their abil-
ity to provide high-quality care to patients, which can be 
achieved through updated technologies and psychosocial 
interventions [11, 15]. Therefore, the need for coordina-
tion presents a significant challenge for nurses in inten-
sive care environments [16].

Effective care coordination among nurses is a proven 
strategy to address the challenges present in the complex 
ICU environment, leading to enhanced collaboration, 
increased patient satisfaction, and reduced hospitaliza-
tion and ventilation time [2]. However, limited studies 
evaluate care coordination specifically for mechanically 
ventilated patients in the ICU [2, 6, 17]. Despite several 
promising interventions, achieving the desired outcomes 
remains challenging [18]. Additionally, barriers to suc-
cessful ICU team performance exist [1].

This study evaluated nurses’ ability to coordinate care 
for mechanically ventilated patients in the ICUs of medi-
cal and educational institutions in Rasht. It focused on 
essential competencies for managing these patients and 
fostering effective collaboration among nursing staff. The 
findings could significantly enhance the quality of care 
and improve patient outcomes in critical situations.

Method
Participants and study design
The research was conducted from September to Decem-
ber 2022, focusing on the invaluable contributions of 
nurses working in adult intensive care units (ICUs) at 
educational medical centers in Rasht, northern Iran. This 
study included seven ICU departments and involved 254 
nurses employed at these centers. To qualify for partici-
pation, nurses must possess a bachelor’s degree, have at 
least six months of experience in an adult ICU, actively 
care for mechanically ventilated ICU patients, and pro-
vide voluntary consent to participate. The importance 
of participation in this study cannot be overstated, as it 
contributes significantly to enhancing our understand-
ing of ICU nursing practices. Additionally, it is essential 
to note that incomplete or unclear questionnaires would 
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lead to excluding those responses from the survey. The 
required sample size was determined using a specific 
formula, establishing a minimum of 150 participants for 
this research. This formula considered various factors, 
including n (required sample size), N (population size), 
Z (confidence level, e.g., 1.96 for a 95% confidence level), 
and p (expected proportion, typically set at 0.5 when the 
exact figure is unknown).

 
formula = n

N × Z2 × p × (1 − p)
d2 × (N − 1) + Z2 × p × (1 − p)

The questionnaire was administered in paper using con-
venience sampling, which involved approaching nurses 
directly in their work environment at the ICU depart-
ments. This method resulted in a strong response rate 
of 92%. Of the 254 qualified nurses, 228 participated in 
the study and completed the questionnaires. However, 
26 individuals refused to participate, and ultimately, 211 
completed questionnaires were included in the analysis. 
Seventeen questionnaires were excluded due to our rig-
orous standards for completeness and legibility, ensuring 
the integrity of our data. All subjects were required to 
fill out informed consent forms before participation, and 
those who did not comply were excluded from the study.

Data collection
Demographic and occupational questionnaire
The following information was gathered: demographic 
and occupational data such as age, gender, marital status, 
education level, job position, work experience, ICU work 
experience, occupation type, and shift work.

Nurses’ care coordination competency scale
The Nurses’ Care Coordination Competency Scale 
(NCCCS) is a validated questionnaire developed by 
Takiguchi et al. (2017), consisting of 22 items designed 
to assess nurses’ care coordination competencies [17]. 
Respondents rate their perceptions on a 1–5 scale. The 
NCCCS is structured into four subscales: “Promoting 
Team Cohesion” (7 items), “Understanding Care Coordi-
nation Needs” (5 items), “Aggregating and Disseminating 
Information” (6 items), and “Devising and Clearly Articu-
lating the Care Vision” (4 items).

Exploratory factor analyses conducted by Takiguchi et 
al. revealed a four-factor model, confirmed through con-
firmatory factor analysis, with a confirmatory fit index of 
0.942 and a root mean square error of approximation of 
0.062 [17]. The scale demonstrated strong psychometric 
properties, with Cronbach’s alpha coefficients ranging 
from 0.812 to 0.890 for the subscales and 0.947 for the 
overall scale. Scores for the competency scale and its sub-
scales are calculated by averaging responses to specific 
questions, with possible scores ranging from 1 to 5, where 

higher scores indicate greater care coordination com-
petency. Higher scores on the NCCCS indicate greater 
care coordination competency and correlate positively 
with team leadership, effectively distinguishing nurses’ 
attributes. The NCCCS has shown sufficient validity 
and reliability, making it a valuable tool for enhancing 
care coordination in nursing practice. Future research is 
recommended to explore the relationship between the 
NCCCS and patient outcomes.

In our study, we utilized the NCCCS tool after obtain-
ing consent from the principal designer of the ques-
tionnaire. We engaged two independent translators to 
translate the original questionnaire into Farsi to ensure 
accurate translations. Subsequently, we comprehensively 
assessed content validity using the Content Validity Ratio 
(CVR) and Content Validity Index (CVI). The question-
naire was then distributed to 10 faculty members and 
nursing education experts at Guilan University of Medi-
cal Sciences to evaluate the relevance and usefulness 
of each item. All items achieved a CVR score of 0.62 or 
higher, indicating satisfactory statistical necessity, while 
the average CVI score was 0.85, further confirming the 
robustness of the content validity evaluation. A permis-
sion letter from the questionnaire designer has been 
obtained and is attached to this document.

We then administered the questionnaire to a randomly 
selected group of 211 ICU nurses to assess reliability. The 
overall Cronbach’s alpha coefficient was calculated as 
0.965, indicating a high level of reliability. The reliability 
of the questionnaire’s subscales was also evaluated, with 
Subscale 1 showing α = 0.89, Subscale 2 α = 0.91, Subscale 
3 α = 0.91, and Subscale 4 α = 0.77, all demonstrating sat-
isfactory reliability levels.

Statistical analysis
In our research, we expressed continuous variables as 
mean (standard deviation) and categorical variables as n 
(%). We conducted the Kolmogorov–Smirnov one-sam-
ple and Shapiro-Wilk to determine the data’s normality. 
The test results showed that the data exhibited a normal 
distribution (p > 0.05). We utilized univariable analy-
sis to investigate the relationship between NCCCS total 
score and demographic and occupational characteristics, 
employing the Pearson correlation coefficient, indepen-
dent t-test, and one-way ANOVA. We conducted multi-
ple linear regression analysis for multivariable analysis to 
establish the link between demographic and occupational 
characteristics and NCCCS total score. The statistical 
analysis was performed using SPSS for Windows, version 
16.0 (SPSS Inc., Chicago, IL, USA), with a significance 
level set at 0.05.
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Results
Nurses’ demographic characteristics
Table  1 displays the demographic and occupational 
characteristics of the nurses. The average age of the par-
ticipants was 34.80 years (SD = 6.63), and the average 
working experience was 10.85 years (SD = 6.04). Of the 
participants, 84.4% were female, 63.0% were married, 
84.8% held a BSN degree, 3.8% were charge nurses, 49.8% 
were employed, and 89.1% had rotational shift work.

Descriptive statistics of significant variables
Table  2 provides the descriptive statistics for the 
NCCCS total score and its domains. The mean score 
was 3.41 (SD = 1.03). The highest mean score was in the 

“Understanding care coordination needs” domain, while 
the lowest was in the “Promoting team cohesion” domain.

Correlations among major variables
The data reveals strong positive correlations between 
the different domains of NCCCS, with correlation coef-
ficients (r) falling within the range of 0.852 to 0.900. Fur-
thermore, positive correlations were detected between 
the total NCCCS score and its domains, with coefficients 
ranging from 0.936 to 0.958, as presented in Table 2.

Factors associated with NCCCS total score
Univariable analysis
Based on the univariable analysis, it was observed that 
several factors are statistically linked to a higher NCCCS 
total score. These factors include being older (r = 0.601, 
P < 0.001), being married (t = −1.995, P = 0.048), hold-
ing an MSN degree (t = −6.074, P < 0.001), working as 
a charge nurse (t = −2.448, P = 0.040), having extensive 
work experience (r = 0.578, P < 0.001), having a substan-
tial work history in the ICU (r = 0.603, P < 0.001), being 
employed (F = 50.184, P < 0.001), and having a fixed shift 
work schedule (t = 3.219, P = 0.003) (refer to Table  3 for 
more details).

Multivariable analysis
In the multivariable analysis detailed in Table  4, it was 
discovered that various factors were correlated with 
higher NCCCS total scores. Notably, individuals pos-
sessing an MSN degree (b = 0.891, P < 0.001), having pre-
vious work experience in the ICU (b = 0.080, P < 0.001), 
and being employed with fixed shifts (b = 0.500, P = 0.011) 
were associated with higher scores. Conversely, nurses 
under commitment type of employment exhibited sig-
nificantly lower NCCCS total scores than those under-
employed (b = −0.690, P < 0.001). Furthermore, the 
model’s R2 was calculated to be 0.566, signaling that the 
demographic and occupational variables of the nurses 
accounted for 56.6% of the variation in the NCCCS total 
scores.

Table 1 Demographic and occupational characteristics of the 
nurses [n = 211]
Variables Mean [SD] or n [%]
Age [years] 34.80 [6.63]
Sex
 Male 33 [15.6]
 Female 178 [84.4]
Marital status
 Single 78 [37.0]
 Married 133 [63.0]
Level of education
 BSN 179 [84.8]
 MSN 32 [15.2]
Job position
 Nurse 203 [96.2]
 Charge nurse 8 [3.8]
Working experience [years] 10.85 [6.04]
Working experience in ICU [years] 7.86 [5.69]
Type of employment
 Employed 105 [49.8]
 Contractual 78 [37.0]
 Commitment 28 [13.3]
Shift Work
 Fixed 23 [10.9]
 Rotational 188 [89.1]
SD Standard Deviation, BSN Bachelor of Science in Nursing, MSN Master of 
Science in Nursing, ICU Intensive Care Unit

Table 2 The means and standard deviations of the nurses’ coordination competency scale and their correlations [n = 211]
Variables 1 2 3 4 5
1. Promoting team cohesion 1
2. Understanding care coordination needs 0.874a 1
3. Aggregating and disseminating information 0.877 0.900 1
4. Devising and clearly articulating the care vision 0.852 0.890 0.859 1
5. NCCCS Total score 0.956 0.958 0.956 0.936 1
Possible Range 1–5 1–5 1–5 1–5 1–5
Observed Range 1.14–5 1.20–5 1.5–5 1–5 1.45–5
Mean [SD] 3.32 [1.08] 3.54 [1.08] 3.46 [1.02] 3.35 [1.17] 3.41 [1.03]
SD Standard Deviation
a All correlations were significant at 0.001 level
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Discussion
The nurses’ care coordination competency for 
mechanically ventilated patients in the ICU is essen-
tial. These competencies provide clear guidance for 

interprofessional and individual activities aimed at coor-
dinated care and improved patient outcomes. This study 
aimed to evaluate the competency of nursing coordina-
tion in mechanically ventilated patients among nurses in 
Iranian ICU departments.

The study indicates that the Nursing Care Coordination 
Competency Scale (NCCCS) score among ICU nurses in 
Iran is high, with an average rating of 3.41 out of 5. This 
score is better than the 3.38 reported by Takiguchi et al. 
[17] but lower than the 3.94 achieved by Alsharari et al. 
[2]. The strong competency of Iranian ICU nurses in care 
coordination is reflected in the NCCCS, which assesses 
various skills and aligns with the emphasis on profes-
sional communication and collaboration found in the Ira-
nian nursing curriculum [19]. Furthermore, a qualitative 
study showed that ICU nurses effectively lead interpro-
fessional teamwork for mechanically ventilated patients, 
identifying care gaps and addressing specific needs [20, 
21]. Collaboration with specialists enhances understand-
ing and improves coordination [22]. Salas et al. empha-
size that such collaboration significantly improves patient 
outcomes [18].

In our study, the ‘Promoting Team Cohesion’ fac-
tor (factor 1) had the lowest average score of 3.2 on the 
NCCCS, higher than Takiguchi’s 3.1 [17] but lower than 
Alsharari et al.‘s 2.9 [2]. ICU nurses should improve team 
cohesion in caring for mechanically ventilated patients. 
Limited resources, power imbalances, and a lack of 
standardized protocols in the Iranian healthcare system 
hinder coordination. While our findings indicate low 
cohesion, other studies, like those by Tadayon et al., sug-
gest that higher levels are possible [11]. Barriers to team 
cohesion include one-way communication, generational 
differences, individual personalities, and communication 

Table 3 Relationship of the nurses’ coordination competency 
scale total score with demographic and occupational 
characteristics in ICU nurses [n = 211]
Variables Mean [SD] a/b/F-value P-value
Age [y] 3.93 [0.501] 0.601a < 0.001
Sex
 Male 3.12 [1.01] −1.815b 0.071
 Female 3.47 [1.02]
Marital status
 Single 3.23 [1.08] −1.995b 0.048
 Married 3.52 [0.98]
Level of education
 BSN 3.25 [1.02] −6.074b < 0.001
 MSN 4.35 [0.30]
Job position
 Nurse 3.39 [1.03] −2.448b 0.040
 Charge nurse 4.05 [0.73]
Working experience [y] 0.603 0.578a < 0.001
Working experience in ICU [y] 0.578 0.603a < 0.001
Type of employment
 Employed 3.90 [0.81] 50.184 < 0.001
 Contractual 3.21 [0.98]
 Commitment 2.16 [0.53]
Shift Work
 Fixed 3.88 [0.68] 3.219b 0.003
 Rotational 3.36 [1.05]
Abbreviations: SD Standard Deviation, BSN Bachelor of Science in Nursing, MSN 
Master of Science in Nursing, ICU Intensive Care Unit
a Results of Pearson’s correlation coefficient (r). b Results of the independent-
sample t-test, F = results of the one-way ANOVA

Table 4 Multiple linear regression analysis for nurses’ coordination competency scale predictors based on demographic and 
occupational characteristics in intensive care unit nurses [n = 211]
Variables b 95% CI for b β P
Age −0.003 [−0.037, 0.031] −0.022 0.847
Sex [Female vs. Male] 0.154 [−0.112, 0.419] 0.054 0.255
Marital status [Married vs. Single] −0.009 [−0.225, 0.207] −0.004 0.935
Level of education [MSN vs. BSN] 0.891 [0.617, 1.165] 0.312 < 0.001
Job Position [Charge Nurse] 0.032 [−0.549, 0.613] 0.006 0.915
Working experience [years] 0.025 [−0.017, 0.068] 0.149 0.238
Working experience in ICU [years] 0.080 [0.053, 0.106] 0.441 < 0.001
Type of occupation
 Contractual vs. Employed −0.163 [−0.400, 0.073] −0.077 0.175
 Commitment vs. Employed −0.690 [−1.083, −0.298] −0.228 < 0.001
Shift Work [Rotational vs. Fixed] 0.500 [0.117, 0.883] 0.152 0.011
Model Characteristics
 R2 0.566
 Adjusted R2 0.544
SD Standard Deviation, BSN Bachelor of Science in Nursing, MSN Master of Science in Nursing, ICU Intensive Care Unit, CI Confidence Interval

b: unstandardized coefficient; β: standardized coefficient
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issues from medical dominance [23, 24]. Team meetings 
can enhance cohesion and patient care quality [22, 25]. 
Additionally, communication with mechanically venti-
lated patients usually relies on traditional methods based 
on their requests.

Given that effective communication can lead to under-
standing and meeting the needs of patients, this issue 
may affect their satisfaction with the level of communi-
cation [26]. Care coordination, organization of individu-
als, and management resources are necessary to meet the 
healthcare needs of patients and are typically achieved 
through information exchange between responsible par-
ties for patient care [27]. Nursing managers can enhance 
team cohesion by implementing guidance and official 
university support programs and increasing manage-
ment support [27]. Encouraging open communication 
and teamwork and recognizing individual contributions 
are essential for improving cohesion in ICU departments. 
Our study highlights the need to identify strengths and 
weaknesses among ICU nurses to create targeted training 
programs.

In the context of ‘Work out the professionals,’ nurses 
were ranked the lowest. Analysis indicates that expe-
rienced physicians involve nurses in end-of-life deci-
sions, fostering a cohesive approach and enhancing 
satisfaction for all parties [28]. Kvande et al. emphasize 
the significance of physicians being receptive to nurses’ 
observations. Although physicians are responsible for 
decision-making, ICU nurses should recognize their 
right to participate in treatment decisions [29]. Research 
demonstrates that communication tools and team-
based training can strengthen nurse-physician relation-
ships and improve patient outcomes in the ICU [30, 31]. 
Nurses should feel empowered to express their opinions 
to the healthcare team, as open dialogue at the bedside 
can enhance communication regarding patient care [32].

In this study, the “Understanding Care Coordination 
Needs [factor II]” subscale achieved the highest average 
score of 3.54, but this is lower than the scores of Japanese 
nurses (3.8) and Saudi Arabian nurses (4.00) [2, 17]. Ira-
nian nurses need better coordination to support mechan-
ically ventilated patients, as understanding patient needs 
in unstable ICU settings requires specialized knowledge 
and skills [17]. Notably, “Verify whether the medical team 
is appropriately addressing patient and family concerns” 
received the lowest ranking, consistent with Alsharari et 
al.‘s findings [2]. Nurses must address these concerns, as 
unmet needs can negatively affect family health [33]. A 
German study found that families of ICU patients often 
face uncertainty and emotional distress [34]. Family 
members are essential caregivers for ICU patients who 
want to stay close, seek honest information, and find 
social support during recovery [35]. Proper care from the 
medical team for both patients and their families is vital 

to improving outcomes. The team should consider the 
concerns and needs of families when making treatment 
decisions, ensuring sensitivity to their situation.

In the “Aggregating and Disseminating Information 
[Factor III]” section, the average score was 3.46, similar 
to Takiguchi et al.‘s 3.44 but lower than Alsharari et al.‘s 
4.05. Clear and accurate information is vital for health-
care professionals and relies on effective listening [36]. 
Barriers to effective information transfer include role 
ambiguity and provider uncertainty [37]. Care coordina-
tion depends on managing information exchanges among 
those involved in different care aspects [38]. Nurses in 
leadership roles should act as communication links to 
enhance this coordination [39–41]. The survey found 
that “understanding professionals’ concerns” received the 
lowest ratings, highlighting the need for nurses better to 
grasp specialists’ concerns about mechanical ventilation 
management. Discussions during team interactions can 
address these issues [17]. ICU specialists focus on iden-
tifying life-threatening problems, ensuring timely patient 
care, and enhancing resources for long-term recovery 
and safe discharge [35].

The study found that the average score for “devising and 
clearly articulating the care vision” (Factor IV) was 3.53, 
which is lower than Alsharari et al.‘s score [2] but higher 
than Takiguchi et al.‘s 3.28 [17]. Critical care nurses man-
aging mechanically ventilated patients articulate their 
care vision effectively and should create programs that 
enhance interprofessional team activities and shared 
competencies [42]. Furthermore, nursing autonomy is 
closely tied to the core competencies of ICU nurses [43], 
enabling specialized nurses to communicate their care 
vision well within teams [17]. The item “propose a mobi-
lization plan based on the patient’s desired lifestyle after 
discharge” ranked lowest, highlighting the need for ICU 
nurses to receive more training in educating patients 
about post-discharge exercise programs. ICU survivors 
often experience lasting disruptions in their daily activi-
ties [44]. The lack of educational and continuous care 
systems leaves families unsure of proper care, leading to 
higher readmission rates. Comprehensive post-discharge 
education for caregivers is vital to reduce costs and pre-
vent these readmissions [44]. It is recommended that 
ICU nurses develop educational programs for patients 
and families during discharge.

Multiple regression analysis indicates that ICU expe-
rience improves nurses’ coordination competencies. 
More experienced ICU nurses better understand manag-
ing mechanically ventilated patients, which contradicts 
Alshahrani et al. [2] and Tadayon et al. [11]. Perrie et al. 
found no link between ICU experience and knowledge of 
weaning criteria [45]. Other studies reported no signifi-
cant difference in teamwork scores based on years of ICU 
experience [46]. This increased coordination competence 
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likely stems from accumulating specialized skills in the 
ICU [47]. At the same time, novice nurses may struggle 
with communication due to lower authority levels in 
their early years [24].

The study identified education level, employment sta-
tus, and shift work as predictors of the NCCCS. Nurses 
holding a master’s degree scored higher than those with 
a bachelor’s degree, likely due to greater awareness of the 
importance of coordination [2]. While higher education 
generally improves teamwork scores, some studies found 
no correlation between education level and knowledge 
of weaning criteria [45, 48]. Nursing competence neces-
sitates experience, education, training, communication 
skills, and collaboration [17].

Additionally, employed nurses demonstrated higher 
nursing care competence than committed nurses, 
although this finding lacks extensive supporting lit-
erature. Rezaei et al. noted that nurses with suitable job 
status scored higher on interprofessional collaboration 
[49], suggesting that improving nurses’ employment sta-
tus may enhance care coordination. Lastly, shift work 
was also a predictor, with nurses on fixed shifts scoring 
higher than those on rotating shifts. Tadayon et al. attrib-
uted this to better understanding and communication 
among colleagues on fixed shifts [11]. Careful evaluation 
of shift hours is essential, as longer shifts correlate with 
lower quality and safety in patient care [50]. In contrast, 
rotating shifts can pose health risks for nurses, adversely 
affecting their quality of life and increasing work-related 
errors [51].

Study limitations
The study represents a pioneering effort in Iran, offering 
a comprehensive assessment of care coordination com-
petency among ICU nurses through the Nurses’ Coor-
dination Competency Scale. Findings indicate a high 
overall care coordination competency among Iranian 
ICU nurses, a reassuring and confidence-boosting result 
for healthcare professionals, researchers, and policy-
makers. The study also identifies areas for improvement, 
such as enhancing team cohesion and providing a clear 
roadmap for future development. This research uniquely 
focuses on the competency of nurses coordinating care 
for mechanically ventilated patients, marking a first in 
Iran. A notable response rate of 92% highlights partici-
pant enthusiasm and engagement. However, the study 
has limitations: it is cross-sectional and focused solely 
on nurses from special care units in Rasht, limiting the 
generalizability of results to other regions or countries. 
The reliance on self-reported data through a question-
naire may have introduced inaccuracies or biases, as 
responses could be impacted by cognitive bias. Addi-
tionally, the need for defined critical thresholds for the 
total NCCCS score and its sub-scores complicates the 

assessment of overall score significance and definitive 
high categorization.

Conclusion
This research assessed the ability of nurses in Iranian 
ICU departments to coordinate care for mechanically 
ventilated patients. The results revealed that, overall, 
Iranian ICU nurses demonstrated a high level of com-
petency in coordinating care for these patients. How-
ever, the ‘promoting team cohesion’ factor received the 
lowest average score, suggesting that efforts are needed 
to enhance teamwork among ICU nurses in managing 
mechanically ventilated patients. The ‘understanding 
care coordination needs’ factor received the highest aver-
age score. However, it was still lower than that of Japa-
nese and Saudi Arabian nurses, indicating that Iranian 
nurses must better align their understanding of man-
aging ventilated patients with patient care needs. The 
study recommends improving team cohesion in the ICU 
department to promote better collaboration, with sug-
gested measures including training, practical exercises, 
and advanced technologies to strengthen communication 
and coordination. It is also recommended that the ICU 
department oversee team member scheduling systems to 
improve organization and interaction, ultimately improv-
ing patient care quality.

Abbreviations
SD  Standard Deviation
CI  Confidence Interval
BSN  Bachelor of Science in Nursing
MSN  Master of Science in Nursing
ICU  Intensive Care Unit
NCCCS  Nurses’ Care Coordination Competency Scale

Acknowledgements
The authors are very grateful to the nurses who participated in this study. 
Furthermore, the authors also thank the Guilan University of Medical Science, 
Rasht, Iran for its help in data collection.

Authors' contributions
M.HK., M.A., T.KM, and SM conceptualized the study; M.HK. supervised data 
collection; M.A., T.KM., and S.M. Database search strategy; M.HK., M.A., T.KM., 
and S.M the data and drafted the first version of the manuscript; M.HK., M.A., 
T.KM., and S.M. reviewed and edited the manuscript; all authors read the 
revised the manuscript and approved the final version.

Funding
This research received no specific grant from any funding agency in the 
public, commercial, or not-for-profit sectors.

Data availability
The datasets used and/or analyzed during the current study are available from 
the corresponding author upon reasonable request.

Declarations

Ethics approval and consent to participate
The Ethics Committee of Guilan University of Medical Sciences, Rasht, Iran 
[Ethics Code: IR.GUMS.REC.1401.225] approved the ethics for this study. 
Participants were informed about the study’s aim, confidentiality of their data, 
and voluntariness of participation, and then written informed consent was 



Page 8 of 9Hosseini Kordkandi et al. BMC Health Services Research          (2025) 25:408 

obtained from all of them. All methods were carried out in accordance with 
relevant guidelines and regulations, including the Declaration of Helsinki. 
Initially, the researchers visited special departments of hospitals in Rasht 
and were introduced to the nurses by nursing offices. Then, all necessary 
information regarding the study’s objectives, methodology, and how it would 
be conducted was presented to the participants. Participation in this study 
was voluntary, and participants were informed that they could withdraw 
from the study at any stage. Ethical considerations such as written informed 
consent, confidentiality principles, anonymity, and keeping information 
confidential were observed in this study.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 16 February 2024 / Accepted: 24 February 2025

References
1. Ervin JN, Kahn JM, Cohen TR, Weingart LR. Teamwork in the intensive care 

unit. Am Psychol Assoc. 2018;73.
2. Alsharari AF, Aroury AM, Dhiabat MH, Alotaibi JS, Alshammari FF, Alshmemri 

MS, Alnawwar MA. Critical care nurses’ perception of care coordination com-
petency for management of mechanically ventilated patients. J Clin Nurs. 
2020;29(7–8):1341–51.

3. Demem K, Tesfahun E, Nigussie F, Shibabaw AT, Ayenew T, Messelu MA. Time 
to death and its predictors among adult patients on mechanical ventilation 
admitted to intensive care units in West Amhara comprehensive special-
ized hospitals, Ethiopia: a retrospective follow-up study. BMC Anesthesiol. 
2024;24(1):114.

4. Stefan MS, Priya A, Pekow PS, Lagu T, Steingrub JS, Hill NS, et al. The compara-
tive effectiveness of noninvasive and invasive ventilation in patients with 
pneumonia. J Crit Care. 2018;43:190–6.

5. Cederwall CJ, Rose L, Naredi S, Olausson S, Ringdal M. Care practices 
for patients requiring mechanical ventilation more than seven days in 
Swedish intensive care units: A national survey. Intensive Crit Care Nurs. 
2023;74:103309.

6. Takiguchi C, Yatomi Y, Inoue T. Development of the Nurses’ Care Coordination 
Competency Scale for mechanically ventilated patients in critical care set-
tings in Japan: Part 1 Development of a measuring instrument. Intensive Crit 
Care Nurs. 2017;43:23–9.

7. Endacott R, Scholes J, Jones C, Boulanger C, Egerod I, Blot S, Iliopoulou K, 
Francois G, Latour J. Development of competencies for advanced nursing 
practice in intensive care units across Europe: A modified e-Delphi study. 
Intensive Crit Care Nurs. 2022;71:103239.

8. Salimi-Bani M, Pandian V, Vahedian-Azimi A, Moradian ST, Bahramifar A. A 
respiratory critical care nurse training program for settings without a regis-
tered respiratory therapist: A protocol for a multimethod study. Intensive Crit 
Care Nurs. 2024;82:103662.

9. Costa DK, Lee KA, Wright NC, Boltey EM, Ratliff HC, Marriott DJ, Yakusheva O. 
A mixed methods study of backup behavior among interprofessional ICU 
teams. Heart Lung. 2025;1(71):1–6.

10. Muñoz J, Cedeño JA, Castañeda GF, Visedo LC. Personalized ventilation 
adjustment in ARDS: A systematic review and meta-analysis of image, driving 
pressure, transpulmonary pressure, and mechanical power. Heart Lung. 
2024;68:305–15.

11. Tadayon A, Heidarzadeh M, Aghamohammadi M. Nurses-nurses profes-
sional collaboration status from the nurses’ viewpoints in critical care units of 
Ardabil educational hospitals, 2017. J Health Care. 2019;21(4):272–82.

12. Hajinabi K, Jahangiri K. The relationship between the patient’s safety and 
nurses’ team working in surgical and intensive care units in Gilan province 
selected hospitals. Manag Strateg Health Syst. 2018;3(1):33–43.

13. McIntosh N, Oppel E, Mohr D, Meterko M. Organizational factors associated 
with perceived quality of patient care in closed intensive care units. Am J Crit 
Care. 2017;26(5):401–7.

14. Ranjbari P, Alimohammadzadeh K, Hosseini SM. The relationship of physician-
nurses interaction with patient safety incidents in Amir-Al-Momenin Hospital 
in Tehran. Manag Strateg Health Syst. 2018;3(3):240–8.

15. Mantas-Jiménez S, Lluch-Canut MT, Roldán-Merino J, Reig-Garcia G, Juvinyà-
Canal D. Resilience and job satisfaction among out-of-hospital emergency 
medical service professionals: A cross-sectional multi-centric study. J Nurs 
Manag. 2022;30(6):2084–92.

16. Ashrafi Z, Nobahar M. Factors inhibiting adaptation to nursing care, the 
neglected loop in the mental health of intensive care unit nurses: A qualita-
tive study. J Educ Health Promot. 2023;12(1):294.

17. Takiguchi C, Yatomi Y, Inoue T. Development of the Nurses’ Care Coordina-
tion Competency Scale for mechanically ventilated patients in critical care 
settings in Japan: Part 2 Validation of the scale. Intensive Crit Care Nurs. 
2017;43:30–8.

18. Salas E, Cooke NJ, Rosen MA. On teams, teamwork, and team performance: 
Discoveries and developments. Hum Factors. 2008;50(3):540–7.

19. Esmaeilpour-Bandboni M, Vaismoradi M, Salsali M, Snelgrove S, Sheldon 
LK. Iranian Physicians’ Perspectives Regarding Nurse-Physician Profes-
sional Communication: Implications for Nurses. Res Theory Nurs Pract. 
2017;31(3):202–18.

20. Takiguchi C, Inoue T, Sasaki Y. The structure of nurses’ function to coordinate 
a multi-professional team in the management of patients with an artificial 
ventilator. J Jpn Acad Crit Care Nurs. 2013;9:1–12.

21. Association AN. Framework for measuring nurses’ contributions to care 
coordination. Silver Springs: American Nurses Association; 2013.

22. Balas MC, Vasilevskis EE, Burke WJ, Boehm L, Pun BT, Olsen KM, Peitz GJ, Ely 
EW. Critical care nurses’ role in implementing the “ABCDE bundle” into prac-
tice. Crit Care Nurs. 2012;32(2):35–47.

23. Moaddab F, Javadi N, Ghanbari A, Taheri-Ezbarami Z, Pouralizadeh M. The 
Status, Challenges, and Solutions of Professional and Inter-professional Com-
munications in Nursing in Iran: A Review Study. 2021.

24. Noce R. Teamwork Among ICU Physicians and Nurses in Phnom Penh: A 
Mixed Methods Investigation. 2019.

25. Miller A, Scheinkestel C, Limpus A, Joseph M, Karnik A, Venkatesh B. Uni-and 
interdisciplinary effects on round and handover content in intensive care 
units. Hum Factors. 2009;51(3):339–53.

26. Momennasab M, Ardakani MS, Rad FD, Dokoohaki R, Dakhesh R, Jaberi A. 
Quality of nurses’ communication with mechanically ventilated patients in a 
cardiac surgery intensive care unit. Invest Educ Enferm. 2019;37(2).

27. Runtu TM, Novieastari E, Handayani H. How does organizational culture influ-
ence care coordination in hospitals? A systematic review. Enfermería Clínica. 
2019;29:785–802.

28. Flannery L, Ramjan LM, Peters K. End-of-life decisions in the Intensive Care 
Unit (ICU)–Exploring the experiences of ICU nurses and doctors–A critical 
literature review. Aust Crit Care. 2016;29(2):97–103.

29. Kvande M, Lykkeslet E, Storli SL. ICU nurses and physicians dialogue regarding 
patients’ clinical status and care options—a focus group study. Int J Qual Stud 
Health Well-being. 2017;12(1):1267346.

30. Zamanzadeh V, Orujlu S, Beykmirza R, Ghofrani M. Barriers for nurse participa-
tion in multidisciplinary ward rounds: An integrative review. Nurs Pract Today. 
2021;8(2):96–102.

31. Gjessing K, Steindal SA, Kvande ME. Collaboration between nurses and doc-
tors in the decision-making process when considering ending the life-pro-
longing treatment of intensive care patients. Nurs Open. 2023;10(1):306–15.

32. Vincent J-L, Boulanger C, van Mol MM, Hawryluck L, Azoulay E. Ten areas 
for ICU clinicians to be aware of to help retain nurses in the ICU. Crit Care. 
2022;26(1):310.

33. Alsharari AF. The needs of family members of patients admitted to the inten-
sive care unit. Patient Prefer Adherence. 2019;465–473.

34. Nagl-Cupal M, Schnepp W. Family members in the intensive care unit: 
effects and mastering the situation. A review of qualitative studies. Pflege. 
2010;23(2):69–80.

35. Backes MTS, Erdmann AL, Büscher A. The living, dynamic and complex envi-
ronment care in intensive care unit. Rev Lat Am Enfermagem. 2015;23:411–8.

36. Arcrcitvij N. Crossing the quality chasm: a new health system for the 21st 
century. J Healthc Qual. 2002;24:52.

37. Gurses A, Seidl K, Vaidya V, Bochicchio G, Harris A, Hebden J, Xiao Y. Systems 
ambiguity and guideline compliance: a qualitative study of how intensive 
care units follow evidence-based guidelines to reduce healthcare-associated 
infections. BMJ Qual Saf. 2008;17(5):351–9.

38. Hempel S, Ganz D, Saluja S, Bolshakova M, Kim T, Turvey C, Cordasco K, Basu 
A, Page T, Mahmood R, Motala A, Barnard J, Wong M, Fu N, Miake-Lye IM. Care 
coordination across healthcare systems: development of a research agenda, 
implications for practice, and recommendations for policy based on a modi-
fied Delphi panel. BMJ Open. 2023;13(5):e060232.



Page 9 of 9Hosseini Kordkandi et al. BMC Health Services Research          (2025) 25:408 

39. Haugdahl HS, Storli S, Rose L, Romild U, Egerod I. Perceived decisional respon-
sibility for mechanical ventilation and weaning: a Norwegian survey. Nurs Crit 
Care. 2014;19(1):18–25.

40. Gardner K, Banfield M, McRae I, Gillespie J, Yen L. Improving coordination 
through information continuity: a framework for translational research. BMC 
Health Serv Res. 2014;14:1–5.

41. Yousefian M, Ghazi A, Amani F, Movaffagh B. Mortality rate in patients admit-
ted to the ICU based on LODS, APACHE IV, TRIOS, SAPS II. J Adv Pharm Educ 
Res. 2022;12(1–2022):56–62.

42. Yamamoto T, Sakai I, Takahashi Y, Maeda T, Kunii Y, Kurokochi K. Development 
of a new measurement scale for interprofessional collaborative competency: 
a pilot study in Japan. J Interprof Care. 2014;28(1):45–51.

43. Lakanmaa R-L, Suominen T, Ritmala-Castrén M, Vahlberg T, Leino-Kilpi H. 
Basic competence of intensive care unit nurses: cross-sectional survey study. 
BioMed Res Int. 2015;2015(1):536724.

44. Nikbakht A, Bastami A, Norouzi Tabrizi K, Pashaei Sabet F, Gomarverdi S. 
Exploring home-based rehabilitation in traumatic spinal cord injury patients: 
a qualitative study. Iranian J Nurs Res. 2017;11(6):32–41.

45. Perrie H, Schmollgruber S, Bruce JC, Becker PJ. Knowledge of intensive care 
nurses in selected care areas commonly guided by protocols. South Afr J Crit 
Care. 2014;30(1):14–8.

46. Loveday C, Lord H, Ellwood L, Bonnici K, Decker V, Fernandez R. Teamwork 
and social cohesion are key: Nurses’ perceptions and experiences of working 
in a new decentralised intensive care unit. Aust Crit Care. 2021;34(3):263–8.

47. Gajic O, Afessa B, Hanson AC, Krpata T, Yilmaz M, Mohamed SF, Rabatin 
JT, Evenson LK, Aksamit TR, Peters SG. Effect of 24-hour mandatory versus 

on-demand critical care specialist presence on quality of care and family and 
provider satisfaction in the intensive care unit of a teaching hospital. Crit Care 
Med. 2008;36(1):36–44.

48. Erdi AM, Yousefian M, Isazadehfar K, Badamchi F. Evaluating the Efficacy of 
the National Early Warning Score in Predicting the Mortality of Stroke Patients 
Admitted to Intensive Care Units. Anesthesiol Pain Med. 2022;12(2):e116358.

49. Rezaei S, Roshangar F, Rahmani A, Tabrizi FJ, Sarbakhsh P, Parvan K. Emer-
gency nurses’ attitudes toward interprofessional collaboration and teamwork 
and their affecting factors: A cross-sectional study. Nurs Midwifery Stud. 
2021;10(3):173.

50. Griffiths P. Dall’Ora C, Simon M, Ball J, Lindqvist R, Rafferty A-M, Schoonhoven 
L, Tishelman C, Aiken LH: Nurses’ shift length and overtime working in 12 
European countries: the association with perceived quality of care and 
patient safety. Med Care. 2014;52(11):975.

51. Achury Saldana DM, Achury Beltran LF, Rodriguez Colmenares SM, Alvarado 
Romero HR, Cavallo E, Ulloa AC, Merino V, da Silva Barreto M, Andrade 
Fonseca D, Munoz Acuna D. Professional profile and work conditions of 
nurses working in intensive care units: A multicentre study. J Clin Nurs. 
2022;31(11–12):1697–708.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.


	Nurses’ care coordination competence in mechanically ventilated patients in intensive care units: a cross-sectional study
	Abstract
	Introduction
	Method
	Participants and study design
	Data collection
	Demographic and occupational questionnaire
	Nurses’ care coordination competency scale


	Statistical analysis
	Results
	Nurses’ demographic characteristics
	Descriptive statistics of significant variables
	Correlations among major variables
	Factors associated with NCCCS total score
	Univariable analysis
	Multivariable analysis


	Discussion
	Study limitations

	Conclusion
	References


