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a b s t r a c t

Objectives: This study aimed to develop and validate the Nurse’s Workplace Mental Health Questionnaire
(NWMHQ).
Methods: The questionnaire was developed based on the two continua model of mental illness and
health proposed by Keyes. The initial questionnaire was generated through literature review, two rounds
of Delphi expert consultation, followed by a pilot survey. Finally, the reliability and validity of the
questionnaire were validated through an online survey of 2,815 registered nurses selected from the
public hospitals in 11 provinces from June to July 2020.
Results: The item-content validity index (I-CVI) of the questionnaire ranged from 0.750 to 1.000 and the
average scale-level content validity index (S-CVI/Ave) was 0.906. Cronbach’s a coefficient was 0.948 and
test-retest reliability was 0.850. The self-rating depression scale score was negatively related to the
NWMHQ score (r ¼ �0.664, P < 0.01). The exploratory factor analysis (EFA) yielded six factors (emotional
status, psychological security, positive relationship, resilience, self-efficacy, and subjective well-being),
consisting of 32 items. The cumulative variance contribution rate was 65.58%. Confirmatory factor
analysis (CFA) showed an acceptable fit.
Conclusion: The NWMHQ developed in this study showed good reliability and validity. This question-
naire may help assess the mental health status of nurses and help nursing managers to develop
appropriate targeted psychological interventions.
© 2022 The authors. Published by Elsevier B.V. on behalf of the Chinese Nursing Association. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
What is known?

� The nursing occupational environment has a considerable
impact on the mental health of nurses. It is, therefore, necessary
to consider occupational environment factors when evaluating
the mental health of nurses.

� Few psychometric instruments have been developed to assess
mental health in nurses’ occupational environment.
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What is new?

� This study developed the Nurse’s Workplace Mental Health
Questionnaire (NWMHQ) and verified its reliability and validity.

� The NWMHQ can help nurses evaluate their psychological
condition in the nursing environment, and guide nurses seeking
targeted psychological interventions.
1. Introduction

The importance of optimal well-being andmental health among
nurses has received increasing attention and debate in recent years,
across both the academic and public discourse. It is known that
mental health problems can result from exposure to unhealthy
working conditions [1]. However, nurses are more vulnerable to
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mental health problems than other workers due to specific work-
place factors, such as greater emotional demands, excessive work-
load, and workplace violence [1,2]. These stresses increased sharply
during the COVID-19 pandemic. Therefore, the characteristics of the
occupational environment need to be taken into account when
assessing workplace mental health.

As a profession focused on preventing diseases and improving
health, nurses engage in close contact with patients every day for
long periods, creating considerable risk to their own lives during
the COVID-19 pandemic [3]. Nurses were the healthcare workers
most frequently infected with COVID-19 [4,5]. Workplace violence
is another common phenomenon with detrimental consequences
to the safety and health of nurses, with 64.7% of nurses experi-
encing violent incidents [6]. Overall, 28% of healthcare workers
who experience physical violence developed post-traumatic stress
disorder (PTSD) [7].

The International Council of Nurses (ICN) has warned that there
could be a shortage of 13 million nurses by 2030 [8], with this
shortage further increasing the pressure on nurses. Overwork is the
primary source of stress among nurses. A survey of 3.9 million
registered nurses in the US found that 68% of nurses who left their
jobs reported stress as a contributing factor. Other stressors include
the high-level skills, teamwork, and emotional labor required, as
well as nurse-patient relationships [9,10]. Long-term night shift
rotation is another leading cause of stress as it interferes with
biological rhythms, resulting in sleep disorders and an increased
risk of breast cancer and coronary heart disease [11]. The occupa-
tional environment must be considered when assessing the mental
health of nurses, creating the need for a specific tool for measuring
themental health of nurses that is different from that of the general
population. This requires the development of a questionnaire
designed to assess the mental health of nurses specifically.

Mental health is not just the absence of mental illness but a
consideration of actual well-being according to the WHO’s defini-
tion of mental health [12]. A highly stressful work environment
makes nurses more prone to negative emotions such as depression
and anxiety, but this does not mean they are mentally ill. We also
need to pay attention to positive emotions and the cultivation of
positive functioning in the nursing environment, and to create a
positive psychological environment rather than dealing with
negative emotions only. This suggests that tools based on psychi-
atric diagnostic protocols are not sufficient for assessing the mental
state of nurses in the workplace, despite their widespread use over
the past decade [13,14].

Well-being-related scales based on positive psychology are
widely used to assess the mental health of nurses [15]. Commonly
used scales include theMemorial University of Newfoundland Scale
of Happiness, the General Well-Being Schedule, the General Self-
Efficacy Scale, and the ConnoreDavidson Resilience Scale, for
example. There is also a trend to develop more targeted measure-
ments to assess the well-being of specific populations. Rosen et al.
[16] developed a Female Sexual Well-Being (FSWB) scale to assess
sexual well-being in sexually functional women. Giles et al. [17]
proposed that it is necessary to develop a sport-specific measure of
well-being to support the health and performance of athletes. Jar-
den et al. [18] proposed a conceptual model for well-being among
working nurses, which includes healthy, authentic, meaningful,
connected, and innovative factors, while Chung et al. [19] devel-
oped a conceptual model of nurses’ well-being that consists of
“contentment” and “joyfulness”.

To mitigate these damaging effects and improve the sustain-
ability of the long-term nursing workforce, there is an urgent need
to develop tools to measure mental health in the nursing envi-
ronment. The objective of this study was to develop a workplace
mental health questionnaire for nurses, which was expected
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provide useful data for understanding nurses’ workplace mental
health in the clinical setting, and facilitate the development of
strategies for efficiently managing workplace mental health.

2. Methods

2.1. Theoretical framework

The theoretical framework of this study is based on the two
continua model of mental illness and health proposed by Keyes
[20]. This framework states that complete mental health should
consist of two dimensions: the mental illness continuum and the
mental health continuum [21]. The mental illness continuum is
assessed using the mental illness diagnostic scale, while the mental
health continuum includes emotional well-being, psychological
well-being, and social well-being. Emotional well-being consists of
life satisfaction and the balance of positive to negative affect. Psy-
chological well-being consists of self-acceptance, positive relations
with others, personal growth, purpose in life, environmental
mastery, and autonomy. Social well-being consists of social coher-
ence, social actualization, social integration, social acceptance, and
social contribution [22].

Based on the theory of the two continua model of mental illness
and health, this study focused on the psychological impact of the
work environment on nurses, as well as the psychological coping
abilities nurses need to deal with these challenges.

2.2. Development of the first item pool

The item pool was created in the following ways. First, based on
a comprehensive review of the literature and pre-existing scales,
initial items were generated. Relevant literature on mental health
problems, the negative emotions that nurses are susceptible to, and
theoretical models of mental health among nurses were high-
lighted. Some of the entries were based on the nurse work well-
being model proposed by Jarden et al. [18] and the nurses’ well-
being model proposed by Chung et al. [19]. Second, informal in-
terviews were conducted with three nurses to talk about the
standards of nurses’ mental health, elements of nurses’ mental
health, and new career paths. Distilled interview results served as
the source for the items.

With a total of 164 items selected for the pool, an expert panel
including professionals in clinical nursing, nursing management,
and clinical psychology performed an initial item selection. A 5-
point Likert scale was used for all items. Those items in the item
pool were removed as follows: 1) items with the same or similar
meaning; 2) items that did not conform to the working conditions
of nurses (judged by the clinical work experience of the project
team and literature review conducted by the researchers). After
item selection, an initial version of the questionnaire was formed,
which contained six dimensions and 42 items.

2.3. Primary questionnaire development

We used two rounds of a modified Delphi method for scale
construction and content validity testing. A pre-survey was used for
item analysis and face validity.

2.3.1. The Delphi surveys
While the ideal number of participants varies according to the

scope of the problem and the available resources, it has been rec-
ommended that more than 12 experts in different fields should be
included in a Delphi survey [23]. We included 17 experts in the first
Delphi round and 16 experts in the second round (one expert did
not reply to our reminder message on time). Thirteen (76.4%)
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experts werewomen, and themean age of the experts was 49 years
(range 37e64 years). The average work experience of the nurses
was 28 years; four (23.5%) had a master’s degree, four (23.5%) had a
doctoral degree, and 15 (88.2%) had senior titles. Five (30.0%) ex-
perts were from clinical medicine and 12 (70.5%) were from clinical
nursing. We then made the following adjustments: 1) two items
with coefficient of variation (CV) > 0.250 and item-content validity
index (I-CVI) <0.780 were removed; 2) we revised an item ac-
cording to the experts’ advice; 3) three items were revised for
clearing expression. After the second round of the Delphi method, a
second version of the NWMHQwas developed, which contained six
dimensions and 39 items.

2.3.2. Pilot survey
The questionnaire was tested among a smaller sample of re-

spondents but with a sample size sufficient to perform item ana-
lyses (N < 100) [24]. A pilot survey was conducted by the
convenience sampling method among 56 nurses with a qualifica-
tion certificate. In the item analysis, item-total correlations had to
be between 0.40 and 0.85 [25]. Fifty-six nurses participated in the
pilot survey, all of whomwere currently working at the Guangdong
Provincial People’s Hospital, China. In total, 87.5% were women,
44.6% were aged 20e30 years, 87% had a bachelor’s degree, 71.4%
were married, 53.6% had more than one child, 83.9% were senior
nurses, 51.8% worked in intensive care units, and 51.8% worked on
more than four-night shifts per month. The survey completion time
was 6.47 ± 5.14 min. In the item analysis, item-total correlations
were 0.362e0.824 (P < 0.01). For item 19 “I am satisfied with my
partner” (scored as “strongly disagree” if there was no partner), the
item-total correlation was 0.283, which did not meet the criteria.
Item 19 was therefore deleted. The third version of the NWMHQ
contained six dimensions and 38 items.

2.4. Formal investigation

2.4.1. Participants
A sample size of 200 or above is considered a reasonable

number of participants to assess the dimensionality of a scale via
factor analysis [26]. An online survey was conducted to test the
reliability and validity of the NWMHQ. First-line clinical nurses
from all parts of Chinawere recruited through the Internet using an
online questionnaire survey platform in June 2020. Inclusion
criteria were as follows: 1) clinical nurse with a certificate of
qualification; 2) agreement to participate in the survey.

2.4.2. Ethical considerations
The study was approved by the research ethics committee of

Guangdong Provincial People’s Hospital, Guangdong Academy of
Medical Sciences (No. GDREC2019363H). Informed consent was
provided by all participants involved in the study.

2.4.3. Instruments
The General Information Questionnaire contains 11 items

relating to basic demographic data (gender, age,marital status, title,
position, educational level, and night shift frequency).

The Self-Rating Depression Scale (SDS) is a 20-item Likert scale
developed by Zung [27], with raw scores that range from 20 to 80
that are converted to index scores by dividing the sum of the raw
scores by 80, and multiplying by 100. An SDS Index score of 50 (raw
score ¼ 40) suggests clinically significant symptoms. The SDS has
fair internal consistency, with split-half reliability of 0.73 and
Cronbach’s a coefficient of 0.68. In this study, we used SDS to
measure the criterion-related validity of NWMHQ.

The NWMHQ is used to assess mental health among nurses
across six dimensions: emotional status(6 items); psychological
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security(4 items); positive relationships(5 items); resilience(6
items); self-efficacy(6 items); subjective well-being(5 items). A
higher score indicates a better emotional state. In other di-
mensions, a score of 1e5 represents “strongly disagree”, “disagree”,
“general”, “agree”, and “strongly agree”, respectively. A higher score
indicates better mental health.

2.5. Data collection

An online questionnaire was utilized for data collection in June
2020. The questionnaire was distributed through the Chinese on-
line questionnaire platform, and researchers shared the web link
with the director of the nursing department at each hospital unit.
The questionnaire platform included a consent form, information
about the study, contact details of the research team, and an
anonymous questionnaire. By controlling the Internet protocol (IP)
address, a nurse could only fill in the questionnaire once. The
response time was controlled to within 30 min to ensure the
authenticity of the data. The quality of the questionnaires was
checked at the end of each survey, and anonymity and confiden-
tiality were maintained throughout the study.

2.6. Data analysis

IBM SPSS version 25.0 and AMOS 24.0 (IBM Corp., Armonk, NY,
USA) software were used for data analyses. Missing values were
confirmed through SPSS and replaced by the series mean (SPSS–
Transform – Replace Missing Values – add all variables – Choose
series mean). The results showed that there were nomissing values
in the data. Continuous variables were represented by means and
standard deviations (SD). Count and percentage values were
calculated for categorical variables.

Regarding reliability was examined using Cronbach’s a coeffi-
cient for the NWMHQ and its subscales. Cronbach’s a coefficient
greater than 0.700, 0.800, and 0.900 indicated acceptable, good,
and excellent internal consistency, respectively [28]. We tested the
test-retest reliability by randomly inviting 28 nurses to complete
the questionnaire again one week after the first time and calcu-
lating the Pearson correlation coefficient of the total questionnaire.

Content validity was verified by the Delphi method, and Ken-
dall’s rank-order correlation coefficient (W) was used to test
consensus. Items were included simultaneously on the basis of the
following criteria [29,30]: a) median score >3.500; b) CV < 0.250; c)
item content validity item (I-CVI)>0.780 (ratios of “very important”
and “somewhat important” >78.0%).

The criterion correlation validity was tested by Pearson’s cor-
relation coefficients between NWMHQ and SDS. The exploratory
factor analysis (EFA) and confirmatory factor analysis (CFA) were
used to test the structural validity of this questionnaire and the
sample size needed for them is 5e10 times the number of items.We
randomly divided the participant data into two parts (approxi-
mately 50% of all cases for each part). One part was for EFA and the
other for CFA. We assessed the model’s fit with the following rec-
ommended goodness-of-fit indices [31,32]: 1) values of c2/df
ranging from 2.000 to 5.000; 2) root mean square error of
approximation (RMSEA) < 0.080; comparative fit index
(CFI) > 0.900; 3) a goodnesseofefit index (GFI) > 0.850 and
adjusted GFI (AGFI) value > 0.800; and 5) values of the normed fit
index (NFI) between 0 and 1 and >0.900.

3. Results

3.1. Demographic characteristics of participants

A total of 2,827 participants were surveyed and 2,815 valid
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questionnaires were collected (89 men and 2,726 women). Partic-
ipants were from 20 (from a total of 34) provincial-level adminis-
trative regions in China, with most being from Guangdong (69.2%),
Sichuan (25.0%), and Xinjiang (2.8%) Provinces. Participant age was
31.28 ± 8.20 years. Among all participants, 1,749 (62.1%) were
married, 1,281 (45.5%) had a bachelor’s-level education, 760 (27.0%)
worked in the surgery department, 741 (26.3%) worked in the in-
ternal medicine department, 1,712 (60.8%) had worked for no more
than 10 years, and 931 (33.1%) worked in night shifts (working over
9 h for each shift) more than four times per month. Demographic
data (n ¼ 2,815) are presented in Table 1.
3.2. Reliability

Cronbach’s a coefficient of the total scale was 0.948, with sub-
scale values of 0.870, 0.730, 0.830, 0.985, 0.912, and 0.881. This
indicates that the internal consistency of NWMHQ was good. The
test-retest reliability of each scale was established using another
small sample (n ¼ 28) by calculating Pearson’s correlation co-
efficients between the two test administrations for each scale. The
intraclass correlation coefficient of the total questionnaire was
0.850.
Table 1
Demographic characteristic of participants (n ¼ 2,815).

Characteristic n（%）

Gender
Male 89(3.2)
Female 2,726(96.8)

Marital status
Single 983(34.9)
Married 1,749(62.1)
Divorced/other 83(2.9)

Professional title level
Junior 1,992(70.8)
Intermediate 688(24.4)
Senior 135(4.8)

Education level
Junior college and below 1,518(53.9)
Bachelor 1,281(45.5)
Master and above 16(0.6)

Children
None 1,155(41.0)
One 1,004(35.7)
Two or more than two 656(23.3)

Department
Internal medicine 741(26.3)
Surgery 760(27.0)
Cancer 26(0.9)
Operating room 201(7.1)
ICU 109(3.9)
Emergency 167(5.9)
Outpatient service 103(3.7)
Technical diagnosis and others 708(25.2)

Work experience(years)
<5 884(31.4)
5e10 828(29.4)
10e15 445(15.8)
15e20 276(9.8)
>20 382(13.6)

Monthly income (RMB)
<5,000 1,006(35.7)
5,000e10,000 1,553(55.2)
>10,000 256(9.1)

Night shift
None 770(27.4)
<2/month 386(13.7)
2e4/month 728(25.8)
>4/month 931(33.1)

Note: Data are n(%).
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3.3. Content validity and criterion-related validity

Content validity was verified by two rounds of the Delphi
method. In the first round, Kendall’s W ¼ 0.457 and c2 ¼ 317.723.
Median scores ranged from 3.529 to 4.882, CV ranged from 0.092 to
0.319, and the I-CVI ranged from 0.700 to 1.000. In the second
round, Kendall’s W ¼ 0.575 and c2 ¼ 362.266. Median scores
ranged from 4.125 to 4.882, CV ranged from 0.070 to 0.264, the I-
CVI ranged from 0.750 to 1.000 and the S-CVI/Ave was 0.906,
indicating that the content validity was good. The SDS was used to
test the criterion-related validity of the overall NWMHQ and sub-
dimensions. The SDS score was negatively related to the NWMHQ
score (r ¼ �0.664, P < 0.01). The Pearson’s correlation coefficients
between the SDS and the dimensions of the NWMHQ
were �0.710, �0.373, �0.396, �0.523, �0.391, and �0.602
(P < 0.01).

3.4. Construct validity

In EFA, it was possible to conduct factor analysis because Bar-
tlett’s test of sphericity showed that the value of Kaiser-Meyer-
Olkin (KMO) was 0.966; c2 ¼ 33317.335 (df ¼ 741, n ¼ 1402),
P < 0.001. In an initial analysis, eigenvalues for the seven factors
were>1. However, the results of the matrix analysis after rotation
showed that there were only two entries under two factors, and 12
entries under one factor. The Scree Plot shows that the line changes
from steep to smooth at factors 5e6. Therefore, we limited the
extraction to five and six factors, respectively. The results of the
Rotated Component Matrix showed that when fixed at six factors,
the factor distribution matched the dimensional distribution
formed by the second version of the NWMHQ. Six factors explained
65.58% of the variance, with factor loadings between 0.39 and 0.80.
Factor loading for item 8 (“I don’t worry about demotion or un-
employment without reason”) was only 0.39, and this item was
therefore deleted. The results of the EFA showed that item 7
belonged to a factor alone, and was also deleted. The dimensions to
which item 39, item 27, and item 20 belonged did not conform to
the second version framework of NWMHQ, and these items were
therefore also deleted. After running the EFA four times, the rotated
component matrix was consistent with the original framework.
According to the rotated component matrix, item 13 (“I have the
support of my team when things get tough”) belonged to the
“Positive relationship” dimension. Factors AeF corresponded to the
dimensions of emotional status, psychological security, positive
relationship, resilience, self-efficacy, and subjective well-being,
respectively, based on a total of 33 items (version 4). The factor
loading for the six factors is presented in Table 2.

According to the modification index of CFA, we deleted item 17
(“I am willing to discuss work problems with colleagues and
leaders”). The final version (version 5) of the NWMHQ was then
developed and included six dimensions and a total of 32 items
representing emotional status (six items), psychological security
(four items), positive relationship (five items), resilience (six items),
self-efficacy (six items), and subjective well-being (five items). The
model fit indices with a revised parameter specification yielded
showed an acceptable fit (c2/df ¼ 4.438, CFI ¼ 0.944, GFI ¼ 0.914,
NFI ¼ 0.929, TLI ¼ 0.938, RMSEA ¼ 0.049), which support the
NWMHQ’s six-dimensional structure. The CFA is depicted in Fig. 1.

4. Discussion

This study attempted to develop a well-targeted, reliable, and
valid workplace mental health scale for nurses. NWMHQ contains
six dimensions: 1) emotional status, 2) psychological security, 3)
positive relationship, 4) resilience, 5) self-efficacy, and 6) subjective



Table 2
The factor loading and variance of exploratory factor analysis.

Items Component Extraction

A B C D E F

A1 0.75 0.06 0.07 0.11 0.08 0.22 0.64
A2 0.74 0.03 0.12 0.13 0.09 0.24 0.65
A3 0.73 0.02 0.05 0.04 0.14 0.09 0.57
A4 0.76 0.09 0.18 0.17 0.11 0.26 0.73
A5 0.68 0.08 0.11 0.15 0.03 �0.02 0.51
A6 0.71 0.15 0.19 0.15 0.12 0.05 0.61
B9 0.11 0.67 0.17 0.01 0.32 0.07 0.60
B10 0.02 0.71 0.16 0.10 0.36 0.07 0.68
B11 0.13 0.71 0.11 0.20 �0.04 0.10 0.58
B12 0.14 0.57 0.42 0.23 0.07 0.19 0.61
B13 0.19 0.22 0.65 0.19 0.12 0.17 0.59
C14 0.12 0.19 0.61 0.21 0.37 �0.01 0.61
C15 0.14 0.10 0.71 0.14 0.37 0.07 0.69
C16 0.15 0.05 0.61 0.18 0.28 0.11 0.52
C17 0.11 0.21 0.70 0.16 0.18 0.24 0.66
C18 0.16 0.15 0.69 0.18 0.16 0.26 0.65
D21 0.31 0.14 0.21 0.54 0.31 0.32 0.65
D22 0.28 0.15 0.22 0.58 0.34 0.30 0.69
D23 0.20 0.10 0.24 0.66 0.37 0.14 0.70
D24 0.21 0.17 0.22 0.72 0.17 0.25 0.72
D25 0.16 0.14 0.21 0.68 0.31 0.17 0.68
D26 0.11 0.11 0.24 0.60 0.33 0.17 0.59
E28 0.18 0.18 0.29 0.35 0.62 0.12 0.66
E29 0.12 0.09 0.27 0.19 0.74 0.11 0.70
E30 0.13 0.24 0.18 0.30 0.69 0.17 0.70
E31 0.08 0.07 0.20 0.19 0.75 0.23 0.70
E32 0.14 0.10 0.26 0.22 0.76 0.19 0.76
E33 0.09 0.21 0.21 0.30 0.66 0.25 0.68
F34 0.30 0.12 0.28 0.28 0.37 0.47 0.62
F35 0.19 0.08 0.31 0.32 0.29 0.70 0.81
F36 0.24 0.08 0.29 0.31 0.30 0.66 0.77
F37 0.18 0.07 0.32 0.28 0.32 0.64 0.72
F38 0.29 0.20 0.04 0.13 0.11 0.67 0.60
Explain the variance(%) 14.28 12.33 12.11 10.87 8.95 7.04
Cumulative variance contribution rate (%) 14.28 26.61 38.73 49.10 58.55 65.58

Note: Item 19 was deleted according to the results of the item analysis. Item 7, 8, 20, 27 and 39 were deleted according to the results of the EFA. A ¼ emotional status;
B ¼ psychological security; C ¼ positive relationship; D ¼ resilience; E ¼ self-efficacy; F ¼ subjective well-being.
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well-being and a total of 32 items. The tool can be applied through
email or other e-platforms and takes 3e5 min to complete. The
scale was developed through a rigorous process, inwhich a panel of
experts first established item pools and the original dimensions
which were conceptually grounded in psychological scales and
literature. Then 17 experts were invited to evaluate the importance
of the entries and assess the content validity. In the second round,
most of the experts reached a consensus, and some modifications
were made to improve understanding. Content validity comprised
I-CVI and S-CVI/Ave. With more than 10 experts, the I-CVI would be
expected to be > 0.780 and the S-CVI/Ave would be expected to
be > 0.900 [33]. In this study, I-CVI ranged from 0.750 to 1.000 and
S-CVI/Ave was 0.906, which showed a good content validity.

The results of our study showed that NWMHQ had good con-
sistency and stability. We used Cronbach’s a coefficient to measure
the internal consistency and reliability of the NWMHQ.We report a
Cronbach’s a coefficient of 0.948 overall and 0.730e0.985 for all
sub-constructs, which shows good reliability. The test-retest reli-
ability of the NWMHQ was 0.850, which is greater than 0.700,
indicating that the NWMHQ has good stability.

We verified the construct validity and criterion-related validity
of the NWMHQ, showing that the NMWHQ has good validity. In
EFA, principal component analysis was used to investigate dimen-
sionality. For good factor analysis, a KMO value greater than 0.600 is
required [34]. We adopted a maximum variance method and vari-
max with Kaiser normalization. EFA showed that KMO ¼ 0.966
(>0.6) and the six factors explained 65.58% of the total variance of
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the NWMHQ. CFAwas performed to ascertain the goodness of fit of
the measurement model of the NWMHQ. The results indicate that
the hypothesized model consisting of the original theoretical
framework generated through EFA was supported [35]. The SDS
was used to test the criterion correlation validity, and Pearson’s
correlation coefficients were calculated for the total scores. Corre-
lations can be classified as very strong (r � 0.800), strong (r range,
0.600e0.790), moderate (r range, 0.400e0.590), weak (r range,
0.200e0.390), and very weak (r range: 0.000e0.190). At least
moderate correlation is required for criterion correlation validity.
The Pearson’s correlation coefficients between the total SDS score
and the NWMHQ were �0.373 to �0.710 (P < 0.01), which means
that SDS is moderately strongly associated with NWMHQ. There-
fore, taken together, the NWHMQ questionnaire has been scien-
tifically validated as a good tool for measuring the workplace
mental health of nurses.

Choosing the right mental health assessment tool is important
because different results may be obtained with instruments
developed based on different theories [36]. The currently available
measurement tools for nurses’ mental health can be divided into
mental illness diagnostic tools and tools based on positive psy-
chology. The former, such as the Symptom Checklist (SCL-90), is
one of the most widely used scales to assess the mental health of
nurses over the past decade in China [14]. An example of a psy-
chological scale based on positive psychology is the Psychological
Well-being (PWS). Currently, the use of one of these scales alone is
insufficient to measure nurses’ mental health, and several studies



Fig. 1. Modified results of the confirmatory factor analysis of the Nurse’s Workplace Mental Health Questionnaire.
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have used multiple scales to measure the impact of nurses’ occu-
pational environment on mental health [15,37]. However, the
questionnaire items tend to be complicated and time-consuming,
which hinders the accuracy of psychological investigation to a
certain extent. NWMHQ was developed based on the two continua
model of mental illness and health, which assesses negative emo-
tions and symptoms of psychological problems as well as positive
social functions among nurses. As the scale itemswere based on the
specific occupational environment of nurses, this helps an accurate
understanding of the workplace mental health of nurses in the
clinical setting.

The main limitation of this study is that we did not conduct
qualitative interviews with nurses owing to the COVID-19
pandemic; therefore, some important information may be
missing in the construction of the entry pool. Additionally, the
sample of participants was unevenly distributed geographically
throughout China, withmost respondents coming fromGuangdong
Province (69.19%). Therefore, although the study findings represent
Guangdong Province, they may not be representative of the pop-
ulation of China as a whole. In addition, the number of experts in
our study (n ¼ 17) is relatively small, although it exceeds the
minimum requirement. Other studies have tended to include
20e30 experts [38], because a larger number of experts may elicit a
different set of questions that are worth examining. However, there
is also some evidence that a larger sample of experts may not lead
to further response diversity [39]. Finally, to maintain the partici-
pant’s attention, we did not mix negative and positive question
wording, which may have increased the probability that partici-
pants completed invalid questionnaires. Further research should be
conducted to adjust the expression of items and expand the sample,
as well as include samples that are representative of all regions of
China to establish a domestic norm.

5. Conclusion

Nurses undoubtedly are the healthcare providers most at risk of
mental health issues. Mental health management is urgently
needed, including regular mental health assessment and timely
intervention. Measurement tools that are compatible with the
occupational environment of nurses are a precondition of man-
agement. The NWMHQ tool was developed in this study to assess
mental health among nurses. The NWMHQ has a good correlation
with SDS, while psychometric testing showed that it also has good
internal consistency, stability, content validity, structure validity,
and criterion-related validity. This instrument may help assess the
mental health status among nurses, and help nursing managers in
developing appropriate psychological interventions.
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