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Abstract
Aim: To identify the level of work engagement among dental nurses in China and explore the correlation
between work engagement and psychological characteristics.

Background: Work engagement is affected by many factors, level of work engagement among dental
nurses is unknown.

Methods: A cross-sectional questionnaire survey was conducted among 215 dental nurses. The Utrecht
Work Engagement Scale (UWES-9), Chinese Nurse Stressors Scale (CNSS), Work-related Acceptance and
Action Questionnaire (WAAQ), Multi-Dimensional Scale of Perceived Social Support (MSPSS), and
General Well-Being Schedule (GWBS) were applied to measure Chinese nurses’ work engagement, job
stress, psychological �exibility, perceived social support and subjective well-being respectively. Univariate
analysis was used to identify the relationships of work engagement with demographic and psychological
characteristics. Hierarchical regression analysis was applied to test the variance in work engagement
accounted for by factors related to work engagement in the univariate analysis.

Results: The level of work engagement in Chinese dental nurses was moderate or above. Work
engagement was positively associated with perceived social support, psychological �exibility and
subjective well-being but negatively correlated with job stress. The hierarchical regression analysis
showed that job stress, psychological �exibility and subjective well-being were signi�cantly correlated
with work engagement, which explained 36.2% of the variance in work engagement.

Conclusions: Dental nurses in China had an acceptable level of work engagement in terms of vigour,
dedication and absorption. Increased job stress would result in lower work engagement. Nurses who had
higher levels of psychological �exibility and subjective well-being also had higher work engagement. We
should emphasize the job stress of nurses, strengthen support for organizational culture, create a good
work environment and interpersonal relationships, relieve nurses’ job stress, improve nurses’ levels of
subjective well-being, and thus improve nurses’ work engagement levels.

Background
Work engagement is a positive, substantial, work-related mental state, including vigour (i.e., energy),
dedication (i.e., involvement and signi�cance) and absorption (i.e., concentration) [1]. Work engagement
was found to have a direct impact and promotion on the quality of care [2,3], and many factors, such as
organizational and social support [4,5], self-e�cacy [6], optimism [7], family [8,9], and different work
demands [10], have been shown to have an impact on the level of work engagement. Work engagement is
a result of personal learning (i.e., sensibility, re�ection) and the work environment [2], with the work
environment possibly playing a more important role in work engagement. It has been indicated that
engaged employees have less job stress and depression than non-engaged employees [11] and that a
high level of work engagement can enhance nurses' job performance, job satisfaction, and emotional
health and reduce turnover intention [6]. Since work engagement is important to both organizations and
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individuals, it is necessary to investigate the level of work engagement of nurses in stomatology
departments. At present, there are few studies on the work engagement of nurses in stomatology
departments.

Good oral health is currently a starting point for people’s general health and well-being [12]. As people pay
increasing attention to oral health, the quality of oral care is becoming a greater concern. Dental Nurses
need to closely cooperate with doctors in the treatment of patients. Nurses are not only cooperate with
doctors during operations but also manage equipment materials and patients. They are also oral health
educators. They are responsible for the psychological nursing of patients, as well as the prevention and
control of infection. The complexity of stomatological materials and the complexity of the maintenance
and use of instruments and equipment increase over time. To prevent nursing errors, dental nurses should
be able to concentrate and devote themselves to their work. Some studies have concluded that job stress
is positively associated with work engagement [13], while other studies have found the opposite results,
i.e., that job stress is negatively associated with work engagement [14,15]. The inconsistent results may
be due to different occupations, work content, intensities and work requirements, which lead to different
levels of job stress. An appropriate amount of stress may promote an increase in work engagement, but
once job stress exceeds an individual’s tolerance, it will have a negative impact on work engagement.
Many psychological characteristics can affect individuals’ work engagement. The purpose of this paper
is to investigate the work engagement levels of dental nurses in China and identify the in�uence of
psychological characteristics on the level of work engagement through hierarchical regression analysis.
This study provides a reference for subsequent intervention studies to improve the work engagement
levels of nurses.

Methods
Design

A cross-sectional questionnaire survey was conducted among 215 dental nurses in December 2020. All
procedures were performed in accordance with relevant guidelines.

Sample and setting

The research was carried out at the School and Hospital of Stomatology, China Medical University, in
December 2020. The study was approved by the Committee on Human Experimentation of China Medical
University (2020-22). Nurses from the School and Hospital of Stomatology, China Medical University,
participated in the survey. Before the study, an informed consent form was distributed to and collected
from nurses. Nurses were included if (1) they had >1 working years, (2) they had obtained a nurse
quali�cation certi�cate, and (3) they provided informed consent. Patients were excluded if (1) they were
on maternity leave, (2) they had >3 months of sick leave, or (3) they were not engaged in nursing.
Questionnaires were sent out via an online QR code with the questionnaire’s response time was 20
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minutes. Of the 254 nurses who were sent questionnaires, 215 (84.6%) responded and completed the
questionnaires.

Measurement

Work engagement

The 9-item Utrecht Work Engagement Scale (UWES) [16] was used to evaluate the nurses’ work
engagement. The UWES includes three dimensions: vigour (3 items), dedication (3 items), and absorption
(3 items). Each item is rated on a 7-point scale, where 0 is “never” and 6 is “always”. The total score is
computed by summing the score of the three dimensions. The ratio of the total score to the item number
is the total average score, and the ratio of each dimension score to the item number is the average
dimension score. A higher score indicates a higher level of work engagement. The UWES has been proven
to have satisfactory reliability and validity in China [17]. The Cronbach’s alpha in this study was 0.948.

Job stress

We used the Chinese Nursing Stress Scale (CNSS) to measure the dental nurses’ job stress [18]. The
CNSS has been proven to be useful and reliable for evaluating the job stress of nurses and has been
widely used in China [19]. It contains 35 items across �ve dimensions: stress from nursing practice and
care (7 items), stress from workload and time allocation (5 items), stress from the work environment and
resources (3 items), stress from patient care (11 items), and stress from management and relationships
(9 items). Each item is rated on a 4-point scale ranging from 1 (“never”) to 4 (“almost every day”). The
total score ranges from 35 to 140. A higher score indicates higher job stress. The Cronbach’s alpha was
0.960 in this study.

Psychological �exibility

We used the Work-related Acceptance and Action Questionnaire(WAAQ) [20] to measure the nurses’

psychological �exibility in occupational settings. Xu et al translated the WAAQ to Chinese in 2018, and it
has been proven to be useful and reliable, with a Cronbach’s α of 0.920 [21]. The WAAQ includes 7 items
rated on a 7-Likert scale from 1 (“never”) to 7 (“always”). The total score of the WAAQ ranges from 7 to
49; a higher WAAQ indicates better psychological �exibility, better job acceptance, and greater work
activity. The Cronbach’s alpha in this study was 0.949.

Perceived social support

Zimet et al [22] developed the Multi-Dimensional Scale of Perceived Social Support (MSPSS) in 1988.
The MSPSS includes 12 items, with each item rated on a 7-point Likert-type scale, where 1 is “very
strongly disagree” and 7 is “very strongly agree”. The total score of the MSPSS ranges from 12 to 84. A
higher score indicates better social support and higher satisfaction. The scale contains 3 dimensions:
family support (4 items), friend support (4 items) and other support (e.g., relatives and colleagues). The
scale emphasizes individual understanding and feelings regarding perceived social support. The Chinese
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version of the MSPSS has been widely used in China and has been proven to be a good measure to
evaluate an individual’s perceived social support [23].

Subjective well-being

The General Well-Being Schedule (GWBS) was used to assess nurses’ subjective well-being. Duan
translated and revised the schedule into Chinese in 1996 [24]. Duan summarized and analysed
international research on happiness and formulated a de�nition of happiness based on three aspects:
others' evaluation of individuals, individuals’ own emotional experience and self-evaluation. The Chinese
version of the GWBS contains 18 items across 6 dimensions: general health (2 items), vigour (3 items),
positive well-being (3 items), depression (5 items), self-control (3 items), and anxiety (2 items). Among the
18 items, 4 items are rated on a 5-point Likert-type scale, 10 items are rated on a 6-point Likert-type scale,
and the other 4 items are rated on a 0-10 rating scale. The total GWBS score ranges from 14-120. A higher
score re�ects a higher level of general well-being. The Chinese version of the GWBS has been widely
applied in China and has proven to be useful to measure individuals’ subjective well-being [25,26]. The
Cronbach’s alpha in this study was 0.881.

Statistical analyses

The demographic data are expressed as frequencies and percentages. Psychological characteristics were
analysed with descriptive statistics. The one-way ANOVA/t-test was used to compare the work
engagement of individuals with different demographic variables. Pearson’s correlations were calculated
to analyse the relationships of work engagement with job stress, psychological �exibility, perceived social
support and subjective well-being. The relationships of the demographic data, job stress, psychological
�exibility, perceived social support and subjective well-being to work engagement identi�ed in the
univariate analysis were further examined through hierarchical regression. In step one, the demographic
data related to work engagement were entered, and the psychological variables such as work
engagement, psychological �exibility, perceived social support and subjective well-being were entered in
step two.

Results
Demographic characteristics and level of work engagement

The characteristics of the nurses and the level of work engagement among different subgroups are
displayed in table 1. The work engagement scores differed among nurses with different ages,
professional titles and engagement in exercise (p<0.05).

 

Table 1. Demographic characteristics and level of work engagement among nurses
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Characteristics N (%) Work Engagement    

    Mean (SD) t/F P

Gender     0.430 0.668

male 2(0.9) 40.00(19.80)

female 213(99.1) 36.83(10.33)

Age     3.743 0.006*

<30years 106(49.3) 35.88(11.09)

31-35 years 75(34.9) 36.75(9.34)

36-40 years 22(10.2) 36.55(8.89)

40-45 years 10(4.7) 48.80(7.12)

>46 years 2(0.9) 36.50(0.71)

Marital status     0.384 0.701

unmarried or other 76(35.3) 37.22(9.88)

married 139(64.7) 36.65(10.66)

Highest degree     1.087 0.339

junior college 33(15.3) 38.30(12.28)

undergraduate 178(82.8) 36.73(9.90)

Master’s 4(1.9) 30.50(14.06)

Exercise     -2.011 0.046*

yes 101(47) 38.36(10.76)

no 114(53) 35.53(9.87)

Post     -0.880 0.380

nurse 201(93.5) 36.69(10.37)

head nurse 14(6.5) 39.21(10.50)

Night shift 35(16.3) 35.86(10.03) -0.622 0.535

Day shift 180(83.7) 37.05(10.45)

Professional titles     5.299 0.006*

 nurse 39(18.1) 36.38(11.12)

senior nurse 152(70.7) 35.97(9.92)
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chief nurse 24(11.2) 43.21(10.14)

Department     -0.770 0.442

Outpatient 154(71.6) 36.51(10.70)

Inpatient 61(28.4) 37.71(9.51)

Working years     1.102 0.384

1-5 years 48(22.3) 35.71(10.75)

6-10 years 100(46.5) 35.93(10.01)

11-15 years 42(19.5) 38.21(11.08)

16-20 years 15(7.0) 37.07(8.46)

>20 years 10(4.7) 45.60(8.36)

Household income     1.208 0.309

<10 thousand 78(36.3) 36.33(11.19)

11-15 thousand 65(30.2) 36.92(9.61)

16-20 thousand 44(20.5) 36.68(9.17)

20-30 thousand 18(8.4) 41.33(10.74)

>30 thousand 10(4.7) 33.20(12.30)

* P<0.05

 

UWES and average subscale scores in Chinese dental nurses (N=215).

The average total work engagement score and average dimension scores in the Chinese nurses are
shown in Table 2; all average scores were above 4 (out of a total score of 6). The average dedication
score (4.14) was higher than the average scores of the other two dimensions, and the absorption score
was the lowest (4.02).

 

Table 2 UWES and average subscale scores in Chinese dental nurses (N=215)
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UWES Item Min Max Mean (SD)

Total 9 0.67 6 4.10 (1.15)

Vigour 3 1.00 6 4.12 (1.14)

Dedication 3 0.33 6 4.14 (1.23)

Absorption 3 0.67 6 4.02 (1.26)

 

Univariate analysis of the relationships of work engagement with demographic and psychological
characteristics (N=215).

Univariate analysis of the relationships of work engagement with demographic and psychological
characteristics are displayed in Table 3. Age (r=0.169, p<0.01), professional title (r=0.143, p<0.05),
exercise (r=0.137, p<0.05) and working years (r=0.167, p<0.05) were positively correlated with work
engagement. The psychological variables, including the CNSS score (r=-0.440, p<0.01), WAAQ score
(r=0.527, p<0.01), MSPSS score (r=0.414, p<0.01) and GWBS score (r=0.451, p<0.01), were found to be
positively associated with work engagement.

 

Table 3 Univariate analysis of the relationships between work engagement and other factors (N=215).

 Means SD UWES CNSS WAAQ MSPSS GWBS

Categorical r(p)              

Age     0.169** 0.071 0.050 0.034 0.060

Professional title     0.143* 0.030 0.139* 0.234** 0.149*

Exercise     0.137* 0.089 0.033 0.038 0.120

Working years     0.167* -0.003 0.066 0.056 0.005

Continuous r(p)              

UWES 36.86 10.369 1     

CNSS 65.03 16.563 -.440** 1    

WAAQ 38.32 8.299 .527** -.385** 1   

MSPSS 68.13 12.579 .414** -.389** .542** 1  

GWBS 68.87 11.848 .451** -.547** .362** .439** 1
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* P<0.05, **P<0.01, *** P<0.001 (two-tailed)

 

Hierarchical regression analysis of work engagement (N=215).

A hierarchical regression analysis was performed to test the variance in work engagement accounted for
by factors related to work engagement in univariate analysis. Demographic data, job stress, resilience,
social support and subjective well-being, which were found to be related to job engagement, were entered
into the regression equation. In step one, the demographic data (age, professional title, and exercise)
related to work engagement were entered, and then psychological variables such as job stress,
psychological �exibility, social support and subjective well-being were entered into the regression in the
second step. Job stress, psychological �exibility and subjective well-being were signi�cantly correlated
with job engagement, which explained 36.2% of the variance in work engagement. The results of the
hierarchical regression analysis are presented in Table 4.

 

Table 4 Hierarchical regression analysis of work engagement (N=215).

WE Step 1 beta Step 2 beta

Age 0.073 0.066

Professional title 0.060 -0.064

Exercise 0.123 0.090

Working years 0.062 0.133

CNSS   -0.194**

WAAQ   0.339***

WSPSS   0.077

GWBS   0.182**

F 2.650* 18.212***

R2 0.048 0.414

Variance explained 0.030 0.392

R2 change   0.362

* P<0.05, **P<0.01, *** P<0.001 (two-tailed)
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Discussion
Work engagement is in�uenced by many factors, such as family [8], personality [27], exercise [28], and
diet [29]. A study on work engagement among 3887 rescue workers (50% nurses, 39% �re�ghters and
11% policemen) showed that �re�ghters had the highest work engagement, while nurses had the lowest
work engagement [30], which may be related to the external needs of nurses, the lack of manpower and
resources, and con�ict with or aggression by patients or their families [31]. A high level of work
engagement can enhance nurses' job performance, job satisfaction, and emotional health and reduce
turnover intention [6] and has a positive impact on nurses' attitudes towards patients [32]. It has been
showed that Chinese nurses [33] had lower work engagement than nurses from other countries [34]. The
level of work engagement in Chinese dental nurses in this study was moderate or above, with an average
total work engagement score and average subscale scores above 4 (out of a highest possible score of 6).
The total average score (4.10) was higher than those reported in an international study (4.05) [35] and
Simpson’s study (4.03) [36]. Among the vigour, dedication, and absorption dimensions, nurses had the
highest score for the dedication dimension (4.14), but this score was still lower than those reported in
Schaufeli’s study (4.28) [35] and Simpson’s study (4.37) [36]. The nurses scored the lowest for absorption
(4.02), which was higher than that in Schaufeli’s international study (3.68) [35].

Work engagement was positively associated with perceived social support, psychological �exibility and
subjective well-being but negatively correlated with job stress. A survey of 726 employees in Finland
showed that physical and mental health factors were positively correlated with work engagement, while
psychosocial risk factors (i.e., anxiety, stress) were negatively correlated with work engagement [28]. Age,
professional title, exercise, working years, perceived social support, psychological �exibility, subjective
well-being and job stress together explained 39.2% of the variance in work engagement. Age, professional
title, exercise, working years and perceived social support were positively associated with work
engagement in the univariate analysis, while the hierarchical regression analysis showed that job stress
(b=-0.194, p<0.01), psychological �exibility (b=0.339, p<0.001) and subjective well-being (b=0.182,
p<0.01) were signi�cantly correlated with job engagement and explained 36.2% of the variance in work
engagement.

In the European Working Conditions Survey (EWCS 2000), job stress was found to be the second most
common work-related health problem [37]. The overall pressure of nurses had a negative impact on
mental health [38,39]. Job stress among nurses reduced patient-perceived reliability and assurance,
which meant that patient-perceived nursing quality declined [40]. Higher job stress levels had many
negative effects, such as reduced satisfaction, burnout, turnover and poor sleep quality. Although
Keykaleh et al [41]asserted that nurses’ job stress was not correlated with patients’ safety, Rainbow et al
suggested that job stress could lead to a decline in nurses' performance and increase the safety risk of
patients [42]. Although some studies concluded that job stress was positively associated with work
engagement [13], the opposite results were found in this study: job stress was negatively associated
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(b=-0.194, p<0.01) with work engagement, similar to other studies [14,15]. Health care workers bear more
psychological and physical stress than other professionals [38].

Psychological �exibility can be de�ned as the ability to act according to goals and values in the context
of disturbing psychological experience [43]. Employees who exhibited better psychological �exibility were
found to be more open when experiencing frustration and di�culties at work and more adaptive to
changes at work [37]. A higher level of psychological �exibility was also shown to be associated with
greater work engagement and satisfaction [44]. A study of work engagement in 124 residents and 69
experts in �ve hospitals in the Netherlands reported that residents’ work engagement was associated with
psychological �exibility, while experts’ work engagement was associated with colleague support [45],
which indicated that everyone's work engagement may be different and be affected by many factors. The
hierarchical regression analysis in this study showed a signi�cant positive correlation (b=0.339, p<0.001)
between work engagement and psychological �exibility, which was similar to the �ndings of other studies
[46].

Subjective well-being refers to happiness or satisfaction, which is related to good social relations, work
performance and creativity [47]. People feel happiness when they feel more pleasant emotions than
unpleasant emotions. Nurses' subjective well-being is very important for both individuals and
organizations, as it helps increase job stability and satisfaction [48]. In many studies on subjective well-
being, work engagement was found to be an intermediary factor [49], which meant that an increasing
level of work engagement could indirectly improve an individual’s subjective well-being. Subjective well-
being was found to be moderately related to work engagement among Polish individuals [50]. A study
conducted with a sample of 319 full-time in-service kindergarten teachers concluded that subjective well-
being had a positive association with work engagement [51]. The hierarchical regression analysis in this
study showed a signi�cant positive correlation (b=0.182, p<0.01) between work engagement and
subjective well-being, similar to other studies [52]. Certain levels of work engagement can enhance
subjective well-being, while workaholism is negatively associated with subjective well-being [53].

A signi�cant positive correlation was reported between college teachers' work engagement and students'
social support [4]. Providing more support at work can help female nurses achieve balance between
family and work and increase work engagement [54]. Providing independent and diverse development
opportunities and social support resources can increase employees' work engagement [55]. Although
perceived social support was positively correlated with work engagement (r=0.414, p<0.01) in the
univariate analysis, it was not positively associated with work engagement (b=0.077, p>0.05) in the
hierarchical regression analysis. This inconsistency may be due to perceived social support acting as a
mediator between perceived social support and work engagement [56].

Conclusion
Dental nurses in China had an acceptable level of work engagement in terms of vigour, dedication and
absorption. work engagement was positively associated with perceived social support, psychological
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�exibility and subjective well-being but negatively correlated with job stress, which implied that increased
job stress resulted in lower work engagement. Nurses who had higher levels of psychological �exibility
and subjective well-being also had higher work engagement. Job stress, psychological �exibility and
subjective well-being were signi�cantly correlated with job engagement, which explained 36.2% of the
variance in work engagement. We should emphasize the job stress of nurses, strengthen support for
organizational culture, create a good work environment and interpersonal relationships, relieve nurses’ job
stress, improve nurses’ levels of subjective well-being, and thus improve nurses’ work engagement levels.
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