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Abstract
Objectives: To investigate what types of core competencies predict nurse job performance in a hospital.

Methods: We used the “Nine Competencies Star” competency survey system, developed by the 1111 Job Bank in Taipei, to evaluate 1855 nurses from 3 hospitals in 
southern Taiwan. A t test was used to examine the mean differences between the 15 core competencies and demographic variables. Exploratory factor analysis was 
used to determine the number of factors. Path analysis was used to search for factors that affected nurse job performance in a hospital.

Results: The core competencies of the nurses were team cohesion and customer (patient) relationships superior to the public norm. Four factors (teamwork, 
independence, communication, sympathy) were found and extracted from the 15 studied core competencies. The teamwork property alone predicts nurse job 
performance in a hospital. However, its predictive effect explains only 3% of the variance.

Conclusions: The explicit core components should be periodically surveyed for healthcare workers to investigate whether the assessment of employee job performance 
has been closely associated with hospital policy that is beneficial both to the organization and to all of the patients.
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Introduction
The shortage in the nursing workforce in the healthcare industry 

is a globally important problem [1]. The allocation of working nurses 
directly and significantly affects patient safety and care quality [2,3] and 
is closely related to patient treatment outcomes [4-6]. A lack of nurses 
will lead to negligent care, patient infection, mortality and morbidity, 
falls, administrative errors, tube displacement, physical restraint and 
pain, pressure sores, and an increase in the incidence of accidents [7,8]. 
A sufficient supply of nurses is ultimately expected and thus remains an 
important goal for the healthcare industry [9].

The size and quality of the nursing staff is no longer a decisive 
pivot qualification used for staffing and recruitment criteria. The 
core competencies of workers have accordingly been cultivated and 
developed by the chiefs of human resources management [10-12]. 
That is why we often neglect implicit personal features (e.g., attitude 
and motivation), which are types of latent traits that lead to success or 
failure on the job, in contrast to the explicit features—e.g., professional 
skills and knowledge certifications—that we can observe [10]. The core 
competencies have been given names and stipulated definitions in 
social science and business management studies [13,14].

Registered nurses in clinical practice are vital for the treatment and 
postoperative care of hospitalized patients. Because of their frequent 
contact and interaction with patients, nurses are perceived based not 
only on their professional experience and skills but also on professional 
nuances that are termed “competency” [13]. This competency has 
frequently been discussed, is included in management research, and 

is applied to the field of human resources [14-16]. For example, the 
competency can refer to nursing recruitment and the selection and 
promotion of personnel [17]; can help workforce allocation in terms of 
staffing and development [18]; and can assist in selecting personnel for 
rewards and promotions based on performance evaluation criteria [19]. 
All of these require objective measurements for practical application.

Several articles discuss the core competencies of nurses [20,21] and 
rehabilitation-related therapists [22] in the workplace. Nevertheless, 
no studies have provided evidence about effective recruitment based 
on the relevant core competencies in healthcare settings or using these 
core competencies for nurse selection, staffing, or career development 
before recruitment. Moreover, no studies have provided unique 
evidence about the nurse job performance predicted by the core 
competencies.

The partial least squares structural equation modeling (PLS-
SEM: covariance based SEM) is most often used in social science 
[23-26]: management information [27], marketing [28-30], strategic 
management [31], accounting [32], family business research [31], 
operational study [32], and organization [33]. Researchers [34] say 
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that, to some extent, PLS can replace covariance-based (CB)-SEM in 
some studies.

In this study, we used the PLS-SEM to investigate (1) what types of 
core competencies can well predict nurse job performance in a hospital, 
and (2) what the outline features closely related to hospital policy are.

Methods
Data source

We reviewed the data from three Chi-Mei Medical Group 
hospitals—A (n = 1290 nurses), B (n = 686), and C (n = 173)—of 2149 
nurses who had participated, in 2012, in a personal competence project 
that used the Nine Competencies Star System developed by the 1111 Job 
Bank in Taipei [14, 35]. After we had excluded 294 nurses whose annual 
performance scores were not collected in the study dataset, we finally 
enrolled the data sets of 1,855 eligible nurses. The Nine Competencies 
Star System is commonly used in Taiwan not only to help job seekers 
explore their suitability for certain jobs and careers, but also to assist 
employers recruit employees that match their requirements [22].

More than 400,000 job seekers (men: 42.67%; women: 57.24%; 
mean age: 28.63 ± 6.96 years; 18-30 years: 69.39%; 31-40 years: 
23.38%; 41-50 years: 6.05%; > 51 years: 1.18%) have assessed their job 
competencies on the Nine Competencies Star System website [35]. The 
public norm data from these assessments were used as a reference for 
comparisons with the sample in the current study. All of the survey 
and study processes were approved and monitored by the Chi-Mei 
Institutional Review Board (IRB).

Fifteen core competencies

Sixty-six items from the assessment system involving psychological 
scenarios were assessed by each respondent and then we divided them 
into 15 core competencies: (i) a need for achievement, (ii) job control, 
(iii) team cohesion, (iv) conscientiousness, (v) executive ability, (vi) 
communication, (vii) interpersonal relationships, (viii) empathy, 
(ix) self-enhancement, (x) adaptability, (xi) stress tolerance, (xii) 
optimism, (xiii) analytical thinking, (xiv) creativity, and (xv) customer 
relationships. All of the scenario items without any correct answers 
were related to each competency, and each competency was assessed 
using at least 3 items. An example item is: “When encountering a 
difficult problem to solve, I will (a) avoid it and pretend nothing 
happened; (b) daringly face and solve it with my own knowledge and 
skills; (c) seek help from others; (d) prepare a plan to collect data and 
then solve the problem”.

In addition, the reliability and validity of the assessment were 
taken into account. Any respondent who required more time to answer 
any single item or repeatedly selected the same response category 
across items was excluded from the eligible assessment dataset. The 
Cronbach’s α reliability coefficients of the assessed items ranged from 
0.70 to 0.79. The validities were verified with the correlation coefficients 
between the personal job performance scores and the 15 composite 
competency scores, which ranged from 0.69 to 0.78 (p < 0.001) [35, 36].

The partial least squares regression method

In path analysis, the partial least squares (PLS)-SEM method [24, 
25] was used to investigate the correlation between components related 
to the nurse job performance. The path coefficients between any path 
between the performance and the very component using PLS-SEM 
were examined using the criterion of type I error at the p < 0.05 level.

In addition, two graphical forms (path coefficients in the upper 
panel and independent t values in the bottom) are shown to examine 
the significance of paths in which the regression coefficients are 
standardized and range between –1.0 and 1.0. The independent t 
statistics on the paths were analyzed for some attributes such as the 
sample size and standard error, which indicate significance if the 
absolute values are greater than 1.96.

Statistical tools and analyses

The mean differences across the 15 core components between 
nurses and the public norm were examined using an independent t test. 
The number of components that can be extracted and retained were 
determined using exploratory factor analysis (EFA) and confirmed 
using the dimension coefficient (DC) [37]. The DC can be obtained 
using the first three eigenvalues (θ1, θ2, θ3) extracted from the EFA with 
the equations:

Z = (θ1/θ2)/(θ2/θ3) and	                          (1)

DC = Z/(1 + Z).	                              (2)

The value of the DC is between 0 and 1.0. A higher DC means a 
stronger tendency toward unidimensionality for a scale. When the DC 
is greater than 0.67, the confidence interval (CI) is > 95%, which shows 
that the data can be measured using a unidimensional scale [37].

PLS path analysis (Smartr-PLS; http://www.pls-sem.com/) was 
used to determine which nurse job components can be predicted. 
Furthermore, the determinant components were applied to the three 
study hospitals to examine (i) whether the predictions are similar when 
doing a separate analysis for each hospital, and (ii) whether there were 
significant differences in the path coefficients for each hospital when 
using the independent t test.

Results
Descriptive statistics and demographic analysis

A total eligible sample of 1855 nurses participated in the current 
study: 1156 (62.32%) from Hospital A, 577 (31.11%) from Hospital 
B, and 122 (6.58%) from Hospital C. The mean age was 31.83 ± 6.68 
years and work tenure was 8.15 ± 6.24 years. There were significant 
differences in gender, age, and work tenure between hospitals (Table 1).

Comparing the core competencies with the public norms	

The two competencies of team cohesion and customer relationships 
for the nurses working at each of the 3 hospitals were significantly 
superior to the corresponding public norms (Table 2). The competency 
of empathy was significantly superior to that of the public norm only 
for nurses working at Hospital A.

The same factors are retained

Four factors (teamwork, independence, communication, sympathy) 
were extracted from the 15 core components using EFA. The factor of 
sympathy, which has the highest community value, indicates that the 
unique core component can be presented by the sympathy factor. The 
coefficients of Cronbach’s α was 0.68 and the DC for teamwork was 
0.71 (> 0.67), which indicated unidimensionality beyond the 95% CI 
(Table 3).

PLS analysis and comparisons between hospitals

Four factors (teamwork, independence, communication, 
sympathy) were examined using PLS analysis to confirm the prediction 
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Variables Total Hospital_A Hospital_B Hospital_C Post hoc
n (%) or ± SD n (%) or ± SD n (%) or ± SD n (%) or ± SD F/χ2 p Test

Count 1855 1156 (62.32) 577 (31.11) 122 (6.58)
Gender 32.64 < 0.001*
Male 69 (3.72) 24 (2.08) 43 (7.45) 2 (1.64)

Female 1786 (96.28) 1132 (97.92) 534 (92.55) 120 (98.36)
Age (years) 31.83 ± 6.68) 31.39 ± 6.48 32.70 ± 7.28 31.89 ± 4.98 7.42 < 0.001* B>A

Marriage
Single 1349 (72.72) 847 (73.27) 413 (71.5)8 89 (72.95) 0.56 0.76

Married 506 (27.28) 309 (26.73) 164 (28.42) 33 (27.05)
Education 10.50 0.03*

Senior High School 147 (7.92) 86 (7.44) 53 (9.19) 8 (6.56)
College 1640 (88.41) 1016 (87.89) 512 (88.73) 112 (91.80)

Master’s Degree 68 (3.67) 54 (4.67) 12 (2.08) 2 (1.64)
Work Tenure (years) 8.15 ± 6.24 7.84 ± 6.05 8.93 ± 6.82 7.35 ± 4.65 6.98 < 0.001* B>A, B>C

Position 1.37 0.50
Member 1491 (80.38) 925 (80.02) 463 (80.24) 103 (84.43)

Chief 364 (19.62) 231 (19.98) 114 (19.76) 19 (15.57)

Table 1. Descriptive statistics and analysis of the differences in the demographic variables of the nurses.

Public Hospital_A (n = 1156) Hospital_B (n = 577) Hospital_C (n = 122)
Dimension Mean ± SD Mean ± SD t Mean ± SD t Mean ± SD t

Achievement 61 ± 12.21 57.19 ± 13.41 −7.14* 57.00 ± 13.21 −6.32* 56.89 ± 12.73 −3.06*
Job control 75 ± 16.12 75.14 ± 14.45 0.22 72.64 ± 15.72 −3.92* 74.69 ± 15.03 −0.23

Team cohesion 73 ± 13.45 76.75 ± 13.49 6.68* 75.94 ± 13.45 4.69* 79.11 ± 11.97 4.72*
Conscientiousness 72 ± 12.31 70.22 ± 12.69 −3.42 68.42 ± 12.44 −6.55* 70.67 ± 12.45 −1.03
Executive ability 75 ± 12.59 74.03 ± 13.89 −1.76 71.16 ± 14.17 −6.58* 70.52 ± 13.31 −3.22*
Communication 66 ± 13.25 63.81 ± 13.37 −3.96* 63.56 ± 13.65 −4.20* 62.39 ± 14.27 −2.84*
Interrelationship 64 ± 13.62 57.48 ± 13.14 −11.71* 57.73 ± 12.56 −8.56* 57.26 ± 14.7 -4.74*

Empathy 63 ± 11.28 64.09 ± 10.3 2.43* 63.81 ± 11.06 1.83 64.44 ± 10.66 1.52
Self-enhancement 63 ± 14.88 55.77 ± 13.55 −12.21* 54.92 ± 12.89 −10.64* 56.18 ± 12.39 −4.37*

Adaptability 74 ± 13.62 68.81 ± 15.25 −8.62* 66.72 ± 15.47 −9.98* 67.45 ± 15.65 −3.96*
Stress tolerance 78 ± 14.27 76.48 ± 13.84 −2.59* 75.36 ± 14.35 −4.49* 73.84 ± 14.84 −3.16*

Optimism 68 ± 14.08 64.67 ± 15.41 −5.42* 62.97 ± 15.98 −7.39* 65.59 ± 15.58 −1.56
Analytical thinking 67 ± 12.79 63.46 ± 13.12 −6.55* 62.61 ± 13.82 −7.19* 62.48 ± 14.39 −3.33*

Creativity 66 ± 13.76 60.90 ± 13.42 −9.02* 60.81 ± 14.28 −7.70* 60.70 ± 13.27 −3.77*
Customer relationships 70 ± 12.00 71.15 ± 11.71 2.34* 71.31 ± 11.74 2.62* 72.83 ± 11.4 2.60*

Table 2. Comparison of the 15 core competencies between the sample and the public norms.

Dimension Teamwork Independence Communication Sympathy Community
Optimism 0.68 0.49

Stress tolerance 0.62 0.41
Team cohesion 0.54 0.36

Adaptability 0.52 0.51
Customer relationship 0.51 0.36

Job control 0.46 0.29
Interrelationship 0.40 0.29
Executive ability 0.40 0.32

Achievement 0.67 0.56
Conscientiousness 0.58 0.56
Self-enhancement 0.52 0.40

Analytical thinking 0.51 0.38
Creativity 0.75 0.62

Communication 0.44 0.40
Empathy 0.84 0.72

Cronbach's 0.68
Principal component 1 2 3 4

Eigenvalue (EV) 3.22 1.24 1.18 1.04
Ratio across EV 2.61 1.04

Final Ratio 2.5
Dimension Coefficient (DC) 0.71

Table 3. Factor analysis and community comparison. EV: 2.61 = 3.22/1.24, 1.04 = 1.24/1.18, Ratio: 2.50 = 2.61/1.04, DC = 2.50/(1 + 2.50).
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Figure 1. Path coefficients (on top) and t-value (on bottom) using PLS (**p < 0.01).

effect on nurse job performance. The teamwork property is used to 
predict nurse job performance in this study (t statistic: 4.789 [> 1.96]) 
(Figure 1). However, only 3% of the variance can be explained by these 
four factors.

Teamwork is associated with nurse performance in Hospitals 
A and B but not in Hospital C. There are no significant differences 
between the path coefficients of Hospitals A and B. In contrast, the 
path coefficient on Hospital C is significantly different from those of 
Hospitals A and B (Table 4).

Discussion
Key findings

We found the following that (i) the two competencies of team 
cohesion and customer relationships for each of the 3 hospitals were 
significantly superior to the corresponding public norm means, (ii) 
four factors (teamwork, independence, communication, sympathy) 
were extracted from the original 5 core components. That the factor 
of sympathy had the highest mean indicates that the unique core 

component can be presented by the sympathy factor, (iii) the teamwork 
factor is able to predict nurse job performance, and (iv) the path 
coefficient linking teamwork and nurse job performance in Hospital C 
(a local hospital) was significantly different from those of Hospitals A 
(a medical center) and B (a regional hospital). The teamwork factor can 
be used to predict nurse job performance only in Hospitals A and B.

Hospital Path SE t p
A 0.16 0.02 6.55 < 0.001
B 0.17 0.03 4.83 < 0.001
C −0.22 0.26 0.83 0.41

Overall 0.14 0.04 7.65 < 0.001

Table 4. Path coefficient between Performance and Teamwork.

Hospital A B C
A 0.19 3.21**
B 0.85 2.60**
C < 0.001 0.01

Table 5. Path coefficients between hospitals. The top triangle denotes t values; the bottom 
triangle stands for p-value.
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What this adds to what was known

The outline features for the Chi-Mei Medical Group are teamwork 
and sympathy, according to our findings. This is because the Chi-
Mei Medical Group recently aggressively devoted itself to drawing 
many initiatives into the group, such as aviation-based team resource 
management training courses [38,39] and the UCLA CICARE 
Behaviors: an acronym for a standardized evidence-based process 
for interactions with patients, family members, and colleagues. All 
healthcare employees are expected to make the connection by practicing 
each of the six CICARE steps with everyone on every encounter [40].  

What it implies and what should be changed

Few studies have focused on job competency in a manner similar 
to the focus of the current study, which verified the outline features of 
nurses’ workplaces in a hospital. One study [22] investigated the core 
competencies for a professional rehabilitation-related therapist job and 
simply suggested that these competencies be used by hospital Human 
Resources Department managers for recruiting, hiring, placing, 
developing, and promoting nurses. We provided a method and using 
the EFA and PLS to evaluate employees’ core components is viable for 
knowing their core value related to job performance in hospital nursing 
departments.

This study is different from previous nursing management studies 
that have examined nursing workforce allocation and nurse-to-
patient ratios in acute care general wards [9], turnover among newly 
graduated nurses [41], and burnout caused by heavy workloads and 
responsibilities [42]. Instead, we examined the personal implicit 
features of nurses that might lead to turnover, burnout, poor job 
performance, or all of these, once nurses have been placed in hospital 
work units that are incompatible with their personal competencies.

We showed that using the survey of the core competencies 
to explore the current features of an organization was useful for 
recruiting, hiring, placing, developing, and promoting nurses. This has 
not been reported in previous core competencies studies [22,43,44]. 
We recommend that more of these studies of the core competencies 
related to an organization’s culture and development will be done in 
the future.

Limitations and future studies
The association between the core components and job performance 

was evident only for nurses serving at the same worksite and cannot 
be generalized to other types of clinical professionals or other types 
of workplaces when based on the specific core competence assessment 
that was developed by the Manpower Management Institute study [35].

The promising PLS has been considered as one of the 2nd 
generation statistics [45,46]. The variance explanation ratio (i.e., the R2 
in the regression analysis) was small, about 3%, which is substantially 
less than the expected level of ≥ 25% [47]. The limitation of weak 
prediction power found in this study should not lead to frustration or 
affect future research: both team resource management and CICARE 
were new programs for the Chi-Mei Medical Group. We expect the 
variance explanation ratio to increase over time.

Another limitation is the finding that the path coefficient linking 
teamwork and nurse job performance in Hospital C was significantly 
lower than in Hospitals A and B. This can be attributed to the small 
sample size (n: C = 173, A = 1290, and B = 686). We cannot infer that 
team resource management and CICARE are not successful enough to 
associate with the assessment of job performance.

Conclusion
Based on the findings of the present study, we recommend that 

the explicit core competencies should be periodically cultivated and 
surveyed for healthcare workers to investigate whether using them to 
predict job performance has been closely linked and associated with 
hospital policy, such as have team resource management and CICARE 
training courses. The core competencies associated with hospital policy 
have been beneficial for other hospital Human Resources Departments 
and for patients in their hospitals.
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