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Objective: As an important hospital task, the quality and efficiency of nursing practice directly affect the medical quality and 
sustainable development of the hospital. Increasing attention is now paid by managers to nursing teamwork. From the level of the 
nursing team, this study explored the relationship between team roles, using teamwork as the intermediate variable, and team 
performance to provide a theoretical foundation for the human resource management of nursing managers.
Methods: Taking 29 general inpatient areas of a tertiary general hospital in Beijing as research objects, a questionnaire survey was 
used to collect basic information on nursing staff, teamwork, team roles and team performance. The collected data were analysed. 
A pathway analysis based on a multiple regression analysis was used to interpret the effect of each team role on teamperformance.
Results: ①The mean and maximum value of emotional type (Teamworker and Finisher) were the largest in the role combination of nursing 
team. In the team role combination, the average value of emotional type was 12.58 ± 1.48, with significant difference (P<0.001). ② The 
average level of emotion, thinking and decision of team role combination is positively correlated with work performance; The average level and 
maximum value of emotion have a positive correlation with team cooperation; The average level of willingness was negatively correlated with 
team cooperation, job performance and satisfaction (P<0.05). ③ Teamwork plays a certain intermediary role in the mean value of emotion to 
improve level of team satisfaction and performance.
Conclusion: This study identified the important roles of different types of nursing staff in work performance and used a pathway 
analysis to create a path showing each role. Increasing the emotional-type nursing staff in a team can not only improve the mean level 
of team emotion but also effectively improve both teamwork and work performance.
Keywords: nursing staff, teamwork, team role, team performance, intermediary role

Introduction
The teamworking mode, with flexibility and good coordination, is the preferred management mode of the majority of managers. 
Robbins,1 a famous American organisational behaviourist, stated that a team is a formal group of individuals who cooperate in 
order to achieve a common goal. Every member of this group plays a specific role and performs particular responsibilities. 
According to Dr Belbin,2,3 “team role” refers to the tendency of the behaviours, contributions and interpersonal interactions of 
individual members within a group. From a psychological point of view, team roles refer to the way that team members behave 
when they interact with other members in order to promote the development of the whole team.4 People tend to have different 
team roles due to personality and other factors. Different team members comprise different team structures, which lead to 
different performances.5,6 As nursing work is one of the important functions of a hospital, the quality and efficiency of that work 
directly affect the medical quality and sustainable development of the hospital.7 Applying the team concept to hospital 
management has a positive significance in improving the management level and competitiveness of the hospital.8
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Research shows that strengthening the construction of a nursing team requires the reasonable allocation of nursing 
staff in various roles; this is conducive to the complementary functions of nursing staff, improving the cooperation of 
nurses, jointly achieving team goals, ensuring patient safety and improving both quality and performance.9 A recent 
study found the importance of professional development activities that go beyond knowledge- or skill-based training. 
Activities that cater to nurses’ personal professional development needs are also associated with more positively 
perceived teamwork and performance. Their findings provide insights into the mediating mechanisms: Participation in 
personal professional development activities encouraged reflective thinking, which was associated with better-perceived 
teamwork and performance.10

Many researchers have adopted the “input–process–output” theoretical framework to evaluate team performance. 
McGrath’s11 descriptive performance evaluation model indicates that the team’s input variable affects the output variable, 
which is mediated by the process variable. Strengthening team building to change input variables and process variables is 
an important way to improve team performance.12 Related studies also prove that a team’s structural and process factors 
are two important aspects affecting team performance, and changing either factor has a positive effect on improving 
performance.13

Team role theory is a theoretical discussion based on team structural factors.13 In recent years, team role theory has 
become a research focus in terms of team structural factors, but there is very little research on the correlation between 
nursing team roles and team performance. The team role theory used in this current study is shown in Figure 1. 
Therefore, based on Belbin’s team role theory and McGrath’s11 descriptive performance evaluation model, this study 
explored the relationship between nursing team roles and team performance, with teamwork as an intermediate variable, 
and laid a theoretical foundation for human resource management by nursing managers.

Study Objects
Study Teams
According to the principle of convenience sampling, this study took 29 general inpatient areas of a tertiary general 
hospital in Beijing as research objects. These teams had been established for more than 2 years and were in a stable 
period according to the development stage of the teams.

Study Members
The inclusion of the team members mainly followed the principle of cluster sampling, and all nurses who contributed to 
performance performance during team data collection were selected. The inclusion criteria were ① registered nurses, ② 
working department remained unchanged during data collection, ③ independent practice and ④ provided informed 

Figure 1 Schematic diagram showed the team roles theory used in the current study.
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consent to participate in this study. The exclusion criteria were ① rotation nurses, ② refresher nurses, ③ nurses 
transferred in a department during the data collection period and ④ nurses who were taken off for ≥2 months during the 
data collection period.

Study Tools
Questionnaire

Part 1: Basic information

This part was designed according to the relevant documents and included the basic information of the survey 
participants, including their department, gender, age, nursing duration, professional title, academic background, post 
level and position.

Part 2: Team role questionnaire

In this study, Belbin’s team role self-perception inventory5 was used, which was divided into two parts: the instruction 
language and the main body. The main body comprised seven parts, and it was scored out of 70 points. Each part had 
eight questions, totalling 10 points, which were assigned to eight questions. The principle of distribution was that the 
problem that best reflects a person’s behaviour scored the highest, and so on. The most extreme case could score 10 
points in response to one of the questions. For the reliability analysis of the Chinese version, the Cronbach’s α coefficient 
of this questionnaire in some studies5 was emotional type = 0.710, willingness type = 0.674, thinking type = 0.742 and 
decision type = 0.751, with a total table Cronbach’s α coefficient of 0.672.

In the scale, the testing problems of each role were scattered. Each role comprised seven questions, and the role score 
was obtained by totalling the scores of the seven questions. Role typing involved adding the scores of two roles to obtain 
the average. The score values of the roles were counted, as shown in Table 1.14

In terms of the quantitative measures of the team role combination, this study used the average level and the 
maximum, which were expressed as the average and the maximum scores of each type of all the tested members of the 
team.

Part 3: Nurse work satisfaction scale

This study used the Chinese version of the special nurse job satisfaction scale, which was translated from the English 
version of the McCloskey/Mueller Satisfaction Scale [MMSS] by He et al.15 The MMSS scale was used to measure the 
level of clinical nurse job satisfaction and influencing factors. It contained a total of 8 dimensions with 31 items and was 

Table 1 Statistical Order of the Team Role Test Options

Question 
Number

Decision Type Willingness Type Thinking Type Emotional Type

Company 
Worker  

CW

Resource 
Investigator  

RI

Shaper 
SH

Coordinator 
CO

Planter 
PL

Monitor 
Evaluator  

ME

Team 
Worker  

TW

Finisher 
FI

1 G A F D C H B E

2 A C E B G D F H
3 H F C A D G E B

4 D G B H E C A F

5 B E D F H A C G
6 F H G C A E B D

7 E D A G F B H C

In total
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divided into welfare treatment (3 items), scheduling system (6 items), family and work balance (3 items), colleague 
relationship (2 items), social and professional communication opportunities (4 items), professional development oppor-
tunities (5 items), work praise and recognition (4 items) and work quality control and decision making (4 items). Each 
item was graded as “very satisfied” (5 points), “satisfied” (4 points), “general” (3 points), “unsatisfactory” (2 points) and 
“very unsatisfactory” (1 point). A higher score indicated higher job satisfaction, and an average score of 3.03 was the 
lowest score for the job satisfaction evaluation. The internal consistency coefficient of the English version of this scale 
was 0.97, and the Pearson reliability correlation coefficient of the Chinese version was 0.758.15–18 Team satisfaction was 
calculated as the average satisfaction of all the nurses in a team.

Part 4: Nursing teamwork questionnaire

The nursing teamwork status questionnaire developed by Kaliseh et al19 and translated by Song et al18 was used for 
evaluation. The questionnaire is the only one designed for the study of teamwork among nursing staff. Research has proved that 
the questionnaire can effectively measure the degree of nurse team cooperation by a nurse in a team or department. The 
questionnaire involved 5 dimensions with 32 items, including 7 items for “trust”, 6 items for “support”, 7 items for “team mental 
model”, 4 items for “leadership”, and 8 items for “team orientation”. A five-level score of “almost none” (5 points), “25% of the 
time” (4 points), “50% time” (3 points), “75% time” (2 points) and “always” (1 point) was used. The internal consistency 
reliability Cronbach’s α of the English version of this questionnaire was 0.94 overall, with 0.74~0.85 for each dimension. A pre- 
survey showed that in the Chinese version of the questionnaire, Cronbach’s α coefficient was 0.908, with 0.717–0.839 for each 
dimension.18 Teamwork status was calculated as the average of all the nurses in a team.

Teamwork Performance Evaluation Tool
The evaluation index for team performance was an evaluation system based mainly on the quantity and quality of nursing 
work devised by the nursing department by consulting the literature and referring to previous research.20–22 It mainly 
included the proportion of Primary Care, the per capita nursing workload ratio, the accompanying occupancy rate, patient 
satisfaction and nursing quality, and it adopted a 100-point scoring system for assessment.

Data Collection and Quality Control
Team Role, Nurse Job Satisfaction and Teamwork Status Data
Data on team roles, nurse job satisfaction and teamwork were collected via the questionnaire. An investigator was aided 
by a regular member of the research team. The survey site was located in the conference room of each department, and 
the specific process was as follows: ① The investigator explained the purpose and significance of the investigation to the 
head nurse of the nursing department and each department to ensure cooperation. ② The investigator and the head nurse 
explained to the nursing staff the purpose of the questionnaire, promised confidentiality of the questionnaire’s informa-
tion and explained the methods and requirements for its completion. ③ There was no time limit for completing the 
questionnaire. ④ Questionnaire completion: On the premise of uniform guidance, self-evaluation was conducted after 
fully understanding the meaning of the entry, which was required to be completed independently on the spot and was 
returned on the spot after completion. ⑤ The respondents were thanked. ⑥ The questionnaire was evaluated on the 
same day.

Team Performance Data
Every month, the full-time staff of the nursing departments used the observation method to collect the data according to 
the quality control standard, collect the workload via their computer system and calculate the work performance score of 
each team according to the performance evaluation index. To reduce bias in the results, this study calculated work 
performance from the 12-month mean throughout the year.
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Statistical Analysis
The analysis was performed using SPSS 17.0software. Measurement data conforming to a normal distribution were 
described by X�S, and a rank–sum test was used for comparisons between groups. Count data were described using 
examples and percentages and were compared between groups using the χ2 test. The correlation between the scores for 
emotion, willingness, thinking and decision, and the team status, team performance and nurse job satisfaction was 
determined using a Pearson correlation analysis and a multiple regression analysis. The path analysis and path drawing 
were based on the multiple results of multiple regression analyses and used common knowledge and rational logic to 
determine the correlation order. A value of P < 0.05 was statistically significant.

Study Results
Participants’ Basic Information
A total of 376 questionnaires were distributed, and 376 were recovered in this study. Two questionnaires with missing 
answers and 3 questionnaires with trend answers were excluded. Finally, there were 371 valid questionnaires, with an 
effective recovery rate of 98.7%. The 371 respondents were from 29 teams; all were female, aged 22–55 years, with 
a median of 27 years. Among them, 256 were aged 22–30 years, 86 were aged 31–40 years, 20 were aged 41–50 years, 
and 9 were aged >50 years. The nursing duration ranged from 1 to 34 years, with a median of 6 years. In terms of 
academic background level, 21 (5.7%) attended a middle special school, 205 (55.3%) attended college, and 145 (39.1%) 
had a bachelor’s degree or above. In terms of title, 104 nurses (28.0%) had a professional title, 201 (54.2%) were nurse 
practitioners, 62 (16.7%) were charge nurses, and 4 (1.1%) were deputy chief nurses or above. The total enrolment was 
110 (29.6%) enrolled employees and 261 (70.4%) non-enrolled employees. According to the standards of nursing age 
and working ability, the respondents were divided into grades N1–N3 and head nurses, including 157 (42.3%) N1 nurses, 
122 (32.9%) N2 nurses, 63 (17.0%) N3 nurses and 29 (7.8%) head nurses. The detailed information is shown in Table 2.

Table 2 Basic Information of the Study Subjects

Nurses Numbers Percentage

Total numbers 371

Sex-Female 371 100%

Ages
22–30 256 69.0%

31–40 86 23.1%

41–50 20 5.4%
>50 9 2.5%

Academic background

Middle special school 21 5.7%
College 205 55.3%

Bachelor degree or above 145 39.1%

Professional title
Nurses 104 28.0%

Nurses practitioner 201 54.2%

Nurses in charge 62 16.7%
Deputy chief nurses or above 4 1.1%

Enrollment

Enrolled employees 110 29.6%
Non-enrolled employees 261 70.4%

Grades

N1 157 42.3%
N2 122 32.9%

N3 63 17.0%

Head nurses 29 7.8%
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Distribution of Team Role Combination
The average and maximum values of the team members’ role combination were normally distributed (P > 0.05, 
Table 3) and were described by χ̄ ± S. The nursing team role self-evaluation score varied, with the highest average 
scores being for the emotional type (12.58 ± 1.48), followed by decision type (8.73 ± 0.96), willingness type (7.52 ± 
2.39) and thinking type (6.16 ± 1.04). The variance of the mean value and the maximum value was not 
homogeneous (homogeneity test for mean value: P < 0.001, maximum value: P = 0.005); therefore, the rank–sum 
test was used to analyse the differences in the four types of scores. The results showed that the differences in the 
mean and maximum values of the emotional, willingness, thinking and decision subtypes were all statistically 
significant (P < 0.001, Table 4).

Teamwork, Performance and Satisfaction
Teamwork, work performance and nurse job satisfaction were normally tested for a normal distribution (P > 0.05) 
and were described by χ̄ ± S. The 29 nursing teams had an average score of (3.97 ± 0.23) for teamwork, (88.82 ± 
3.59) for work performance and (3.37 ± 0.30) for nurse satisfaction. The standard deviation for teamwork and work 
performance was small, while the job satisfaction of the nurses in the various teams was not quite uniform. The 
minimum value was 2.93 points, which did not reach the minimum standard of the job evaluation satisfaction score 
of 3.03 points, and the maximum value was 4.09 points (see Table 5). Out of 29 teams, 3 scored below 3.03 points 
for team satisfaction. According to the evaluation scale, the nurses in some departments (10.34%) had low overall 
job satisfaction.

Table 3 Normal Distribution Test of Nursing Team Role Combination (n=371)

Statistics Mean Value Maximum value

Emotional 
Type

Willingness 
Type

Thinking 
Type

Decision 
Types

Emotional 
Type

Willingness 
Type

Thinking 
Type

Decision 
Types

Kolmogorov–Smirnov Z 0.520 0.482 0.376 0.780 0.608 0.534 0.930 0.855

P value 0.950 0.974 0.999 0.577 0.854 0.938 0.353 0.458

Table 4 Descriptive Statistics and Comparison of Nursing Team Role Combination (n=371)

Variable Mean Standard Deviation Maximum Minimum Mean rank χ2 value P value

Mean value Emotional type 12.58 1.48 15.73 10.19 101.03 80.204 <0.001

Willingness type 7.52 2.39 11.68 3.42 45.50

Thinking type 6.16 1.04 8.55 3.59 24.84
Decision type 8.73 0.96 10.42 6.15 62.62

Maximum value Emotional type 19.93 3.52 30.00 15.00 99.78 75.792 <0.001

Willingness type 12.74 1.91 16.0 9.50 51.33
Thinking type 10.36 1.66 14.00 7.50 23.95

Decision type 13.59 2.51 19.00 9.00 58.95

Table 5 Descriptive Statistics of Teamwork, Job Performance and Satisfaction (n=371)

Variable Mean Value Standard Deviation Maximum Value Minimum Value

Teamwork 3.97 0.23 4.39 3.52

Job performance 88.82 3.59 95.80 81.50

Nurse satisfaction 3.37 0.30 4.09 2.93
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Pathway Analysis of Team Role Combination of Average Level, Teamwork and Work 
Performance
Three steps13,22 are needed according to the mediation role: The first step is the regression of the dependent variable to 
the independent variable to observe whether the regression coefficient is significant. If it is significant, proceed to the 
next step. The second step is the regression of the intermediary variable to the independent variable to observe whether 
the regression coefficient is significant. If it is significant, the final step is taken. In the final step, the dependent variable 
is regressed on both the independent variable and the intermediary variable.

In the regression analysis of the average level of team roles combined for teamwork and work performance, the 
regression coefficient was significant (P < 0.05); that is, the third step could be performed through the first two steps of 
mediation. When the emotional average level of team role and teamwork combined entered the regression model 
simultaneously, the Beta value of the independent variable decreased from 0.553 to 0.448 (Table 6). Through 
a significance test, teamwork played an intermediary role in the average level of team emotion, improving team 
performance.

We explored the indirect role of teamwork between the two variables, with work performance as the dependent 
variable and the average level of team role combination as the independent variable. From the correlation analysis and 
regression model, the path analysis of the average level of team role combination and teamwork, team performance and 
satisfaction is shown in Figure 2.

Figure 2 reveals that in the path analysis of the team role combination of average level and teamwork on work 
performance, the average level for decision had a direct effect on work performance (β = 0.394, P <0.05), the average 
level for thinking had a direct effect on work performance (β = 0.422, P <0.01), and the average level for emotion had an 
indirect effect on work performance and team satisfaction (β = 0.493, P < 0.01) through teamwork.

Table 6 Teamwork as a Mediation Variable of Emotional Average Level Influencing Teamwork Performance

Independent Variable Regression of Role Combinations to Job Performance Regression with Teamwork

Beta T value P value Beta T value P value

Emotional average level 0.553 4.277 <0.001 0.448 2.925 0.007

Figure 2 Path analysis of the mean level of nursing team role combination and team performance. Variables were linked by arrows that indicated the directions of the causal 
relationships, straight arrows pointed in one direction indicated that a variable cannot be both a cause and an effect of another variable; curved, double-headed arrows 
indicate correlation between exogenous variables. The number indicated the Beta coefficient, and *P <0.05, **P <0.01 were considered as significant.
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Discussion
In the nursing team role self-evaluation score for type, the 29 teams scored the highest for emotional roles, indicating that 
the staff were more inclined to be emotional members within the team. Emotional members are centred on completing 
team tasks. They pay more attention to team tasks, the relationships between team members and the team atmosphere. 
They trust that the members can support each other, maintain team cohesion and play a positive role in team satisfaction, 
communication and cooperation, and, when there are problems, actively coordinate.23 Emotional members include two 
main types: Team Worker (TW) and Finisher(FI); among them, the Finisher(FI) members work diligently and orderly, 
perform well and pay attention to details, which is in line with the characteristics of complicated nursing work and the 
need for carefulness and patience and is conducive to the achievement of teamwork and the improvement of perfor-
mance. The typical characteristics of the TW are that they are good at helping others and taking measures to alleviate 
conflicts to reduce friction between team members, and they play a major role in enhancing team cohesion. It can be seen 
that with the more emotional members of the team, the higher the tendency, the higher the cohesion and the higher the 
level of team cooperation.

Similar to our findings, a recent study also reported that nurse–nurse collaboration is linked to benefits for nurses in 
terms of improved job satisfaction, better nurse retention, improved quality of patient care and enhanced healthcare 
efficiency and productivity. This suggests that improving nurse–nurse collaboration may have consequential beneficial 
effects, not only for nurses but also for patients, organisations and the overall healthcare system.24

In a responsible nursing system with a clear division of labour, nurses have both a division of labour and cooperation. 
Because the requirements of 24-hour continuous inpatient nursing practice cannot be completed independently by one 
nurse and require the cooperation of the whole nursing team, nurses must rely on each other for support. In the form of 
teamwork, joint efforts can achieve both the nursing care of patients and the success of the organisation.25 According to 
the definition of the team,26–30 all the nurses in each ward can form a team, and the nursing team formed in the ward’s 
nursing unit can fully meet the basic characteristics of the team.31 Cooperation plays an important role in improving the 
quality of nursing, so nurses should perform efficient shift handovers and develop complementary skills. For example, 
when a nurse is off work, they must explain a patient’s problems and precautions to the next nurse to ensure the safety of 
the patient. The two nurses must cooperate well. Any problems will lead to mistakes in the handover, even resulting in 
medical accidents. Good cooperation between nurses is also an important guarantee of patient safety and high-quality 
care. There are many collaborative situations in nursing work, such as turning over patients and changing bed sheets. 
Meanwhile, well-skilled nurses can help junior nurses to improve the success rate of venepuncture, and senior nurses can 
guide junior nurses. It can be seen that cooperative relationship plays an important role in improving nursing quality.

Through a correlation analysis and a regression model, this study showed that the mean decisional level has a direct 
effect on work performance, the mean thinking level has a direct effect on work performance, and the mean emotional 
level has an indirect effect on both work performance and team satisfaction through teamwork. Teamwork in a nursing 
team plays a certain intermediary role at the mean emotional level, thereby improving teamwork performance (P < 0.05). 
The higher the emotional tendency, the better the promotion of collaboration between nurses and the improvement in 
teamwork level. A recent study found that nurses’ job satisfaction is associated with the level of nursing care provided 
and teamwork.32 The nursing team comprises individual nursing staff, but the nursing team is not the mechanical addition 
of the individual attributes of the nurses, who will connect and influence each other within the team. The characteristics 
and nature of nursing tasks require nursing team members to communicate smoothly, rely on each other and cooperate 
closely under a unified workflow and standards to ensure the efficient completion of team tasks. Practice has confirmed 
that good teamwork will produce a 1 + 1 > 2 effect. Studies have also shown that the improvement of nursing staff 
collaboration can reduce the occurrence of patient falls and ensure patient safety.33 Good collaboration among nurses can 
enhance technical complementarity and handover efficiency to improve the quality of care.

In summary, this study identified the important roles of different types of nursing staff on work performance and 
created a pathway to show each role, using a pathway analysis. In nursing practice, the mean emotional level of the team 
improves the team’s work performance mainly by improving teamwork. Additionally, a team with more emotional 
members, that is, a team with a high proportion of team workers and finishers tends to achieve better job performance. 
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Hence, the team’s emotional members should be considered more during daily teamwork, and the team should organise 
activities to increase their emotional level and enhance teamwork.
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This study was conducted in accordance with the Declaration of Helsinki and approved by the ethics committee of 
Beijing Luhe Hospital, Capital Medical University, and informed consent was obtained from all participants.
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