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1 | INTRODUCTION

Abstract

Aim: To evaluate the relationship between healthy work environment and work en-
gagement considering the effect of psychological capital among ICU nurses.

Design: The study was cross-sectional design.

Methods: The subjects were 671 registered nurses from 20 ICUs in 18 general
hospitals in Shandong province between October 2021 and December 2021. The
questionnaires testing nurses' perception of healthy work environment, their work
engagement, and psychological capital were used. Structural equation modeling was
used to explore their relationship.

Results: Work engagement was positively affected by a healthy work environment
and psychological capital. The structural equation modeling showed psychological
capital mediated the relationship between healthy work environment and their work
engagement.

Patient or Public Contribution: There were 681 clinical nurses reported at public con-
tribution for responding to the questionnaires and providing valuable data for the

study and there was no patient contribution in this study.

KEYWORDS
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restricted to a limited set of predictor variables related to the

Increasing work-related pressure and staffing shortages in in-
tensive care units (ICUs) have caused new workforce redesign
initiatives in the healthcare field. Many of these initiatives have
targeted models of nursing work delivery (Havaei et al., 2019).
One of the most popular models about nursing work delivery
is the job demand-resource (JD-R) model. The JD-R model is

physical, psychological, social, and organizational aspects of the
job (Bakker & Demerouti, 2017). In particular, job resources af-
fect motivation or work engagement when job demands are high.
In this study, we examined the effects of two important predic-
tors, one organizational variable and one personal variable, on
work engagement among nurses in the ICU, a department with
high work demand.
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A nurse's work environment is defined as the setting that facil-
itates or constrains professional nursing practice. It is known that
work environment plays a key role in influencing nursing care quality
and has been linked to patient outcomes (Hegazy et al., 2021). It is
also recognized as a key predictor of job-related outcomes such as
job satisfaction, job engagement, and turnover (Huang et al., 2021;
Lake et al., 2019). Creating a healthy working environment for nurses
is a topic of global interest because improving working conditions
in hospitals is critical to maintaining adequate nurse staff, ensuring
high quality patient care, and achieving high nurse engagement and
retention. Psychological capital (PsyCap) is defined as an individual's
positive state of psychological development. PsyCap is characterized
by (a) having confidence (self-efficacy) to take on challenging tasks
and the will to put in the effort to accomplish the tasks; (b) optimism
about succeeding now and in the future; (c) persevering toward goals
and, when necessary, redirecting efforts in order to succeed; and
(d) bouncing back and even beyond adversity (resiliency) to achieve
success. (Hystad et al., 2014). PsyCap is positively correlated with
positive employee attitudes, behaviours, and performance, including
job satisfaction and work engagement, while PsyCap is negatively
associated with nurse burnout and intent to leave (An et al., 2020;
Guo & Zhu, 2018).

2 | BACKGROUND

Working in the ICU is challenging because of pressure from end-of-
life care issues, ethical dilemma from decision-making, continuous
human suffering, disproportionate care, poor communication
between the nurse and patients, and various demands from family
members (Alhussaini, 2021; Kompanje et al., 2013; Lantos, 2018).
In addition, ICU professionals must constantly maintain and expand
their skills to provide the treatment required by patients (Henriksen
et al., 2021). ICU nurses have higher rates of burnout than general
care nurses, and nearly 86% of ICU nurses may have burnout
syndrome (Costa & Moss, 2018).

In China, the reported ratio of nurses to patients in the ICU
is1 to 2.5-3. However, the actual radio is lower in some hospi-
tals. According to the anesthesia and intensive care standards of
the Polish Association of Anesthesiology and Intensive Care, the
nurse-to-patient ratio should be 1:1 to 1.5. The relatively low ratio
in China could cause work-related problems such as high workload
and burnout. Furthermore, the development of critical care medi-
cine has increased the needed nurse-to-bed ratio because more
specialized critical care is required, including high-quality care (Falk
& Wallin, 2016; Law et al., 2018), ventilator-associated pneumonia
treatment, and adverse event protection (Hugonnet et al., 2007).
Therefore, researchers and nursing managers seek to identify ways
to improve work engagement among nurses to ensure high-quality
nursing services.

Work engagement (WE) refers to a persistent positive work-
related state of mind characterized by vigor, dedication, and ab-
sorption (Schaufeli et al., 2002). A large body of research suggests
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that high WE can improve the care quality and decrease burnout
rate and turnover (Cao & Chen, 2021; Loerbroks et al., 2017; Wee
& Lai, 2021). Research on how to improve work engagement among
nurses suggests the importance of creating a healthy work environ-
ment (HWE; Li et al., 2019).

As recognized by the American Association of Critical Care
Nurses (AACN), HWE plays an important role in the delivery of qual-
ity health care. HWE can affect the nurse retention, satisfaction, and
decision-making along with nurse communication skills and respect
(Ulrich et al., 2019). However, studies on HWE in ICUs remain rare in
China and worldwide.

PsyCap is another important concept related to work engage-
ment. PsyCap is defined as a positive psychological state charac-
terized by self-efficacy, optimism, hope, and resiliency (Luthans
et al., 2008). PsyCap may benefit the outcomes of both employees
and organizations (Durukan Kose et al., 2018). Several researches
have explored the relationship between PsyCap and employees'
work attitudes, behaviors, and performance (Avey et al., 2011).
Higher levels of PsyCap lead to higher levels of performance over a
longer periods of time (Nordin et al., 2019).Self-efficacy, hope, resil-
ience, and optimism along with overall PsyCap have been shown to
be positively related to WE (Joo et al., 2016).

According to the JD-R model, WE is determined by the employ-
ee's resources (i.e., job and personal resources) and job demand (Van
den Broeck et al., 2017). Job resources can motivate the worker to
foster their work willingness to dedicate their efforts and abilities to
work task. Work environments can offer organizational resources,
whilePsyCap can provide personal resources (self-efficacy, opti-
mism, and self-esteem). However, it is not clear how HWE affects
work engagement, and the relationships among HWE, PsyCap, and
work engagement require further exploration, particularly in ICU
nurses.Therefore, we conducted the study to (1) explore the levels of
HWE, PsyCap, and WE among Chinese ICU nurses and (2) examine
the relationships among HWE, PsyCap, and work engagement in ICU
nurses in China. Specifically, we tested three hypotheses:

Hypothesis 1. Work engagement is directly affected
by perceived HWE.
Hypothesis 2. Work engagement is directly affected

by PsyCap.

Hypothesis 3. The effect of HWE on job engage-

ment among ICU nurses is mediated by PsyCap.

3 | THE STUDY
3.1 | Aim

The aim of this study was to explore the relationship between HWE
and WE in consideration of the effect of PsyCap in ICU nurses.
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3.2 | Design

The study was cross-sectional.

3.3 | Participants

Clinical nurses working in the ICU were surveyed, and the inclusion
criteria were as follows: (1) clinical registered nurse; (2) had been
worked in the ICU for more than 1 year; and (3) agreed to participate
in the study and the nurses who (1) nursing workers for advanced
study and practice; (2) on maternity leave; (3) suffering from serious

illness; (4) unwillingness to participate in the study are excluded.

3.4 | Sample size analysis

The number of subjects required for Structural Equations Model
(SEM) in this study was calculated by the thumb rules from Tinsley
and Tinsley that a ratio of the number of people (N) to the number
of measured variables (p) would be 5-10 (Tinsley & Tinsley, 1987).
The total number of the measured variables was 53, and the sample
size would be 530. Considering a 20% loss to follow-up, a sample
size of at least 636 is required. In addition, according to Schumacher
& Lomax (2015), in SEM, the sample can get as high as 100-500
or more per study. At last, questionnaires were distributed to 681

nurses from 20 ICUs in 18 general hospitals in Shandong province.

3.5 | Data collection

Data collection occurred between Octobe and December 2021,
and 681 nurses working in the ICU from 20 ICUs in 18 general
hospitals in Shandong province were surveyed. Permission was
allowed by the ICU nurse managers. The potential participants
were clearly explained about the study-related informed consent,
voluntary participation, and the anonymity. The questionnaires were
distributed using Questionnaire Star, an electronic questionnaire
platform. The link of the electronic questionnaire was sent to ICU
nurse managers via WeChat, and the nurse leaders distributed it
to the nurses.Finally, the questionnaires that were fully completed
without logical errors were analyzed.

The perceived HWE was evaluated using a Chinese version of
the AACN Critical Care Nurse Work Environment Survey instrument
(Ding et al., 2019) based on 18 items encompassing six dimensions:
effective decision making (six items); appropriate staffing (six items);
true collaboration (six items); meaningful recognition (six items);
skilled communication (six items); and authentic leadership (six
items). Each item was scored in the range of 1-5, with higher scores
indicating greater HWE. The Cronbach's a value of HWE was 0.908,
and the test-retest correlation coefficient was 0.870.

WE was tested by the Chinese version of the Utrecht Work
Engagement Scale (C-UWES; Zhang & Gan, 2005). The UWES con-
tains 15 items in three subscales: vigor (six items), dedication (four

items), and absorption (five items). Each item was rated from 1 to 7,
with higher scores indicating a higher engagement. The Cronbach's
o value of the scale was 0.90 (0.767 for vigor, 0.735 for dedication,
and 0.753 for absorption).

PsyCap was measured using the Chinese version of the PsyCap
scale (Lou, 2010), which includes 20 items in four subscales: self-
efficacy (six items), hope (six items), optimism (three items), and re-
siliency (five items). The Cronbach's a value for this scale was 0.854.
Each item was scored in the range of 1-6. The scales were rated
as follows: mean<2.25 very low, mean: 2.26-3.5, lower, mean: me-
dium: 3.51-4.75 and mean: high 24.76 (Juan, 2015).

3.6 | Ethical considerations

Research Ethics Committee approval was obtained from Ethics
Committee of the hospital. Participants have the right to informed
consent and voluntary participation. Informed consent to participate
was obtained after the study contents, purposes, and protocols,
data confidentiality and anonymity procedures, and participants’

freedom to discontinue the study had been explained.

3.7 | Data analysis

SPSS 25.0 was used for descriptive analysis, and AMOS 24.0 was
used to construct the structural equation models (SEM). In the SEM,
the dimension scores of each scale were considered as measurement
variables, and the composite scores of each scale were considered
as latent variables. The covariance matrix was estimated by the
maximum likelihood method, and the direct and indirect effects were
tested by bootstrap test. The model was considered to agree with the
data when the ratio of chi-square to degrees of freedom (;(z/dfs 5),
standardized root mean square residual index (SRMR)<0.05, root-
mean-square error of approximation (RMSEA)<0.08, goodness-of-
fit index (GF1)20.9, and the normed fit index (NFI)=0.9, incremental
fit index (IF1)20.9, Tucker-Lewis index (TLI)=0.9, comparative fit
index (CFl1)=0.9 (Wu, 2020).

3.8 | Validity, reliability, and rigor
All questionnaires used in this study have been adopted for and used
previously in China, and the reliability and internal consistency were

found to be acceptable.

4 | RESULTS

4.1 | Data description

A total of 681 nurses were investigated, and the data from 671
nurses (98.4%) were analyzed. Most of the participants were fe-
male (544, 81.81%), married (383, 57.1%), and contract employees
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(506, 75.4%). Regarding educational background, 525 (78.2%) held
a Bachelors' degree or above. In terms of work experience, 349
(52%) nurses had <6 years of work experience, 181 (27%) had be-
tween 6 and 10years, and 141 (21%) had over 10years of work
experience.

4.2 | Scores

Medium levels of HWE, work engagement, and PsyCap were
found among the ICU nurses. The mean HWE score was 3.70
with a standard deviation (SD) of 0.69. The HWE score was below
3.00 for 15.35% of participants, and the dimension with the
lowest score was true collaboration. The mean work engagement
score was 3.91 (SD=1.48), and 28.76% of participants had work
engagement scores below 3.00. The mean PsyCap score was 4.70
(SD=0.85); 40.24% of participants had high PsyCap sores (>5;
Table 1).

4.3 | Model testing

The correlation matrix of the all the variables is shown in Table 2.
HWE was positively correlated with PsyCap (r=0.535, p<0.01) and
work engagement (r=0.341, p<0.01).

The SEM between the three variables revealed a good dis-
criminant validity (Table 2). Table 3 presents the path coefficients
between various structural variables. Table 4 shows the detailed
fit indices of the model indicating a good fit of the data. The path
coefficients for each variable of the model are shown in Figure 1.
The bootstrap test suggested that the direct effect of HWE on WE
was insignificant ($=0.031), while the indirect effect was significant
(=0.320), indicating that PsyCap fully mediated the effect of HWE
on WE.

5 | DISCUSSION

We found a moderate level of WE in 671 ICU nurses, lower than the
level of work engagement reported by (Ghazawy et al., 2019). We
found moderate HWE and PsyCap scores, consistent with previous
reports (Yang et al., 2020; Zhang et al., 2020). All the hypothesises

were confirmed by the data, as discussed below.

5.1 | Relationship between HWE and
work engagement

Li et al. (2019) reported a positive relationship between HWE and
job engagement, which was confirmed in our study or ICU nurses
(Hypothesis 1). We found a significant positive correlation between

HWE and work engagement. Compared to other departments,

Open Access,

ICUs often have higher nurse-to-patient ratios (1:2.0 during the
day and 1:2.9 at night; Shen et al., 2020). Greater communication
and collaboration between healthcare workers may contribute
to increasing HWE; However, nurses in ICUs are usually under
pressure because of the high demand for patient care, high
workload, instrument alarms, frequently night shifts, and frequent
rescue measures (“Advances in Patient Safety,” 2008; Lewandowska
et al., 2020), which can affect work engagement among nurses.
In our study, the age, marital status, years of work experience,
education level, job title, and hospital-grade different significantly
among the participants. Therefore, to enhance nurse engagement,
nurse managers should consistently take measures to create
supportive work environments by providing sufficient decision-
making autonomy, sufficient resources, and scheduling support to
balance their job demands (Moloney et al., 2020; Ogata et al., 2021;
Saunders et al., 2021).

5.2 | Relationship between PsyCap and WE

We also demonstrated that PsyCap is significantly correlated with
WE among Chinese ICU nurses (Hypothesis 2). Empirical evidence
suggests that exploiting the motivation of workers has the greatest
effect on WE when job demands are high (Bonner, 2016; Garcia-
Iglesias et al., 2021). Abbas and Raja (2015) reported that PsyCap
may encourage individuals to regard job demands in a positive way,
making them more likely to thrive. PsyCap has a sound theoretical
foundation for measuring performance in the workplace (Luthans &
Youssef, 2004). In the present study, we found a moderate PsyCap
level, higher than those reported previously (An et al., 2020; Zhu
et al., 2021).This might be because nurses in the ICU inherently show
optimism, self-efficacy, and resilience. Interestingly, no significant
differences in the level of PsyCap were observed for any variables
except gender, potentially because male nurses are generally more
optimistic and resilient (Pan et al., 2017). PsyCap is an important
concept in positive psychology that can be harnessed to improve

work engagement.

5.3 | The mediating role of PsyCap on the
association between HWE and WE

The most interesting finding of this study was that PsyCap fully
mediated the association between HWE and WE. In other words,
HWE affects the WE of nurses via PsyCap. This finding provides
a more complete understanding of the interactions between
HWE, PsyCap, and work engagement. PsyCap is of great signifi-
cance to the self-cognition and behavior (Luthans et al., 2007).
PsyCap can affect a person's psychological state, improve their
ability to cope with the negative events and emotions, and facili-
tate a positive outlook about their work (Di Maggio et al., 2021).
Thus, PsyCap could help nurses find the meaning of the work and
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TABLE 1 Characteristics of participants and levels of HWE, PsyCap, and WE among ICU nurses.

Health work environment Psychological capital Work engagement
Variables M+SD t/F M+SD t/F M+SD t/F
Gender
Male (18.9%) 3.69+0.73 -0.205 4.97+1.02 3.362** 4.08+1.57 1.366
Female (81.1%) 3.70+0.68 4.64+0.80 3.88+1.47
Age group, year
<25(21.0%) 3.92+0.62 5.306™* 4.86+0.86 1.708 4.53+1.34 8.351**
26-30 (45.0%) 3.66+0.69 4.69+0.87 3.81+1.51
31-35(22.2%) 3.57+0.69 4.62+0.85 3.66+1.44
36-40 (8.2%) 3.69+0.77 4.62+0.77 3.67+1.44
241 (3.6%) 3.72+0.62 471+0.73 3.74+1.32
Marital status
Married (57.1%) 3.64+0.72 -2.663** 4.68+0.84 -0.933 3.76 +1.50 -3.042**
Single (42.9%) 3.78+0.64 4.74+0.87 4.11+1.44
Employment
Permanent (24.6%) 3.71+0.71 0.130 4.60+0.79 -1.731 3.63+1.45 -2.852**
Contract or Others (75.4%) 3.70+0.68 4.73+0.87 4.01+1.48
Length of work experience
<5(52.0%) 3.81+0.66 4.481** 4.79+0.89 2.084 4.16+1.46 5.116**
6-10 (27.0%) 3.57+0.69 4.60+0.78 3.61+1.46
11-15(14.2%) 3.59+0.73 4.64+0.87 3.69+1.48
16-20 (4.3%) 3.63+0.68 4.53+0.74 3.75+1.50
221 (2.5%) 3.74+0.69 4.76 +0.80 3.78+1.33
Education level
Profession school (21.8%) 3.92+0.72 11.524** 4.72+0.93 1.439 4.01+1.58 0.786
Junior college (76.6%) 3.65+0.67 4.71+0.83 3.90+1.46
College or above (1.6%) 3.24+0.69 4.27+0.84 3.48+1.08
Job title
Nurse (34.6%) 3.85+0.68 6.020** 4.74+0.93 0.629 4.21+1.47 4.860**
Junior Nurse (40.8%) 3.61+0.68 4.69+0.85 3.72+1.51
Nurse in charge (23.4%) 3.64+0.69 4.66+0.74 3.81+1.41
Deputy Chief Nurse or above 3.85+0.58 5.00+0.77 4.06+0.93
(1.2%)
Hospital grade
Grade Il A (63.3%) 3.57+0.65 17.530** 4.75+0.91 1.755 3.98+1.47 1.080
Grade Il B (19.8%) 3.89+0.71 4.63+0.76 3.88+1.49
Grade Il A (16.4%) 4.01+£0.67 4.62+0.72 3.79+1.55
Grade Il B (0.4%) 3.39+0.53 4.05+1.39 476+1.11
Health work environment 3.70+0.69
Psychological capital 4.70+0.85
Work engagement 3.91+1.48
Abbreviations: HWE, Health work environment; PsyCap, Psychological capital; WE, Work engagement.
**p<0.01.
increase their willing to strengthen their WE. In contrast, HWE 5.4 | Implications for nurse managers

can promote hope, optimism, self-efficacy, and resilience among
nurses to improve their work engagement (An et al., 2020; Guo To our knowledge, this study was the only one that has applied the
& Zhu, 2018). JD-R model to ICU nurses. According to the JD-R model, coping



'10°0>d,, ‘'50°0>d,
JUBWZe3Ud NIOM ‘JAA ‘UOIIRIOgE||0D BNJ ‘D] ‘UOIIedIUNWWOD

pajIis ‘D6 ‘Jeded [ed180joydAsy ‘deDAsd ‘uoijiudodal [njSUlUBaW ‘YA JUSWUOIIAUS YoM Ay}eay ‘JAAH ‘Suldew Uuoisidap aA1309443 ‘N3 ‘Suljers ajeridosdde ‘Sy ‘diysiapes| d13uayine “1y :SUOIIeIARIGqY
% €V€0 (1) €138
nnw. 9110 (/) ETST
MJ 982°0 (/) 897
W T #6780 40080 8860  4«EEG0 4GOS0 4TG0 »IPP'0 i PES0 48820 +092°0 »+09C°0  «P6C°0  «¥BCO0 4690 4xC6C0 uondiosqy 9T
T «=+1€8'0  «PS6°0 #1650 71670 ~+EE€G°0  w6VP'0 AN »CTE0 ++L6C°0 »+06C°0  «LEEO +G0€'0  «CBC'0  «CCEO uonesipsqg st
T 6260 «+896°0 +»+6€G°0 +x19G°0 «VLY0 VLS50 #»97€°0 «GCE0 *+CCE0 ~+I€E0  «B8VED  «O0IE0  40SE€0 J0SIA T
T G890 «xCGS0 0450 «EBFO0 9850  .GEE0 »+CIE0  B0E0 WIPED WIEE0  «POE0  WIVED 8090 AM €T
T 0080 »II8'0  4G69'0 46980 69770 #+LEV'O PRCY 5 4 OB O7/4 /4l O <) 4 /Al O N0 4 72l O BN 74 (0] wsiwndo ZT
T w680 2080  «EV60 4 +0C¥'0 +C0V'0 #1670 »VIP'0 6170 «L¥¥0 Aaualjisay "TT
T «=7178°0 €960 €670 «=8LV°0 »997'0 46090 »VIV0 W LLV'O0 401570 adoH 0T
T 9160 «+1C5°0 +x£0G°0 «L6V°0 A IN] #6670 CTS°0  «LPS0 Adealyya-J|as 6
T 53150 *x667°0 0870 «6€5°0 #9670 . T0G°0  4GESO 6290 dedAsd ‘g
T +898°0 +EL8°0  «8¥80 +»106'0  «xGC6'0  4«G56°0 wviL
T #CG8'0  «GP8'0  .«E88'0 48980 «8E60 259
T «+398'0  .x098'0 .x6/80 48860 4N 'S
T »9€8'0 9980  «LT60 LY
T G060 6160 SV '€
T 8560 nWa3i-e
T 0690 AMH T
91 ST v €T (43 T (1) 6 8 L 9 S 14 € (4 T 2 ANV
'S9|gelieA Apnis ay3 o) XiJjew uonepaio) z 379Vv.L
2




6254 Wl LEy_NursingOpen XUE ET AL.

TABLE 3 Path coefficients of the

a 0,
Model path p 95% Cl p models.
Direct effect
Work engagement (Y) Health work 0.025 [-0.055,0.108] 0.533
environment (X)
Psychological capital (M)  Health work 0.539 [0.481,0.599] 0.001
environment (X)
Work engagement (Y) Psychological 0.604 [0.527,0.674] 0.001
capital (M)
Indirect effect
Work engagement (Y) Psychological 0.326 [0.271,0.384] 0.001
capital (M)
aStandardized path coefficient.
TABLE 4 Fitindices of the models.
Chi-Square Chi-Square/df SRMR RMSEA GFI NFI IF1 TLI CFI
The model 259.3 4,182 0.035 0.069 0.945 0.976 0.982 0.977 0.982
The standard <5 <0.05 <0.08 >0.90 >0.90 >0.90 >0.90 >0.90

Abbreviations: CFl, comparative fit index; GFIl, goodness-of-fit index; IFl, incremental fit index; NFI, normed fit index; RMSEA, root-mean-square
error of approximation; SRMR, standardized root-mean-square residual; TLI, Tucker-Lewis index.
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HWE: healthy work environment; EDM: effective decision making; AS: appropriate staffing; TC: true collaboration; MR: meaningful

recognition; SC: skilled communication; AL: authentic leadership; PsyCap: Psychological capital; WE: work engagement

FIGURE 1 The model. AL, authentic leadership; AS, appropriate staffing; EDM, effective decision making; HWE, healthy work
environment; MR, meaningful recognition; PsyCap, psychological capital; SC, skilled communication; TC, true collaboration; WE, work
engagement

strategies improve WE can be provided from the perspective of job should establish a supportive, fair, and impartial work environment,
resource (i.e., HWE created by managers). According to the AACN provide job autonomy, maintain effective communications with
HWE standards, to improve the perceived HWE, nurse managers nurses (Hegazy et al., 2021), empower nurses to participate in
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important decisions, help nurses with career development, care
about the well-being of nurses (Huang et al., 2021); improve the
professionalism of nurses in critical care; and find nurses appropri-
ate roles within multidisciplinary teams (Gottlieb et al., 2021; Wei
et al., 2018). Besides, managers should provide appropriate pressure
on nurses to make them stay active because a manageable work-
load can contribute to positive work attitude and motivation (Li
et al., 2019). The PsyCap levels of nurses have been shown to be
increased by group intervention, mindfulness-based stress reduc-
tion, and strength-based intervention to improve hope, self-efficacy,
and optimism (Harty et al., 2015; Meyers & van Woerkom, 2017,
Samouei & Ghasemi, 2015).

5.5 | Limitations

The study also showed some limitations. First, almost all the samples
came from eastern China, and the results may not be generalizable
to the whole country. Future research studies could include a larger
sampling range. Second, the data for each variable originated at the
same time from each nurse's self-report, and the cross-sectional
study design may have resulted in common method bias. So, longitu-
dinal multi-source data collection should be considered. Third, other
factors may not be considered in this study, which may influence
WE through mediating effects. Therefore, more variables should be
considered for a further exploration. Finally, in the future, studies

should be conducted with intervention designs.

6 | CONCLUSION

This study confirmed the associations between HWE, PsyCap, and
WE among ICU nurses in China. The results demonstrate that both
HWE and PsyCap have the ability to influence WE among nurses.
Thus, improving both environment factors and individual PsyCap
levels can contribute to increasing work engagement. This study
also demonstrated the mediating effect of PsyCap, suggesting that
nurse managers should not only improve the working environment
but also intervene to enhance PsyCap among nurses. To address the
shortage of nurses in the workforce, critical care managers have to
address the following challenges: achieve high-quality patient care;
train more professional critical care nurses to handle advanced
treatment technology; and take measures to reduce turnover, im-
prove retention, increase work engagement, and maintain active

performance.
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