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ARTICLE INFO ABSTRACT

Keywords: Objective: Work stress is a global issue with countries such as the UK requiring organisations to protect em-
WOI"k' stress ployees. Work stress can be beneficial (challenging) or harmful (overwhelming), and characteristics such as
Resilience . resilience are thought to mitigate some of the negative effects. This paper describes the validation of two new
S:;‘:ziniﬁg‘:;atw“ scales. The WOSS-13 was designed to measure both benign and harmful experiences of work stress, while the
Questionnaires ReWoS-24 captures information about individual and team resilience.

Validation Methods: For both scales the assessment of individual items, domains captured by scale items, reliability and

validity were completed using data from a survey of 1980 individuals from the University of York, England. A
sub-sample of respondents (N = 609) provided additional data for retest purposes. Analyses were performed
using these two samples.

Results: Responses to scale items were found to be normally distributed. Confirmatory factor analysis indicated
the WOSS-13 was comprised of three subscales: positive work-related affect/stress, general positive affect and
harmful stress. The ReWo0S-24 is presented as four sub-scales: general well-being, well-being at work, satisfaction
with job performance and team resilience. All subscales demonstrated good internal consistency (Cronbach’s
alpha >0.80). Both scales complement existing measures of stress and mental health.

Conclusion: The findings suggest that the WOSS-13 is a valid and reliable measure which enables the assessment
of both benign and harmful forms of work stress. The ReWo0S-24 is a valid and reliable measure of individual and
team resilience. These scales could be used in workplaces to assess for and mitigate against, harmful work stress.

1. Introduction stress disorder and psychotic disorders [4].

In the work context, stress is confusing as it is used loosely in com-

Work-related stress is common and affects individuals, companies
and society as a whole. In the UK alone, 828,000 workers reported
suffering from work-related stress, depression or anxiety in 2019/20;
over 17.9 million days are lost at work a year [1]. The Stevenson report
stated that 300,000 employees drop out of work with mental health
issues annually and 15% suffer from mental disorders [2]. UK employers
now have a legal duty to protect employees from stress at work [3].
Work stress contributes to allostatic load which has been associated with
poor health outcomes including diabetes, cardiovascular disease,
musculoskeletal disorders, mood and anxiety disorders, post-traumatic

mon language, ill-defined, and not well operationalised in research.
Conceptually, a distinction is needed between using “stress” to denote a
stressor identifying environmental conditions such as having too much
work to do, and stress as a subjective internal state resulting from
exposure to stressors or stressful circumstances (being overwhelmed or
having insufficient support). Here, “work stress” denotes a stressor and
“stress” denotes the subjective internal state.

Commonly, work stress has negative connotations, associated with
physical and psychological problems and may lead to illness [5,6]. There
is, however, also a positive/ benign form of work stress related to being
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positively challenged, leading to anticipated success and reward. Posi-
tive challenge related work stress is positively related to job satisfaction
and negatively related to searching for another job; hindrance-related
self-reported work stress is negatively related to job satisfaction and
positively related to job search and turnover [7].

It is crucial to detect harmful work-related stress levels swiftly to
prevent mental disorders or physical illness with sick-leave or even
mortality as a consequence for individuals [8], and loss of competent
employees and related human capital for employers. This, combined
with legal obligations, has led to an abundance of companies offering
support to employers in dealing with employee work stress. It is also
important to detect benign work stress to foster positive challenges in
the workplace. Ambiguity around work stress is reflected in:

1. Poor measurement practices using measures with unknown validity
and reliability in organisational and research settings; questionnaires
are often study specific and not validated [9,10]

2. Insufficient representation of positive stress in existing measures
assessing work-related stress such as the Work Stress Questionnaire
[11] which does not distinguish between benign stress and harmful
stress.

Personality traits, such as resilience, may enhance access to resources
or hinder development of burnout or mental disorders. Resilience has
been defined as resistance to illness, the ability to adapt and thrive, and
to bounce back or recover from stress [12]. This is thought to moderate
the effect of work stress [13,14]. Specific qualities of resilience are
emotional intelligence, the ability to be reflective, display empathy and
social competence. Resilience has been associated with coping skills
[15] and personality factors such as vitality, autonomy and indepen-
dence [16-20]. Although resilience questionnaires exist(Resilience
Assessment scale [21], Brief Resilience Scale [12]), none explore resil-
ience in the context of work-related stress. In employment settings
resilience may not only be relevant for the individual employee, but also
in the work team. Hall and Lamont(2013) defined resilience of a com-
munity as the capacity of groups of people in an organisation, social
class, race, community or nation, to safeguard their wellbeing or to
improve their wellbeing when it is under threat [22]. Applied to team
resilience, this would be the capacity of members of the team to safe-
guard their wellbeing or to improve their wellbeing when it is under
threat from change, external demands, hostility from colleagues or cli-
ents, different opinions about how to perform tasks, work vision or team
culture [23].

The balance between job related strain and the resources available to
an employee to cope with strain has been described in the Job Demands-
Resources model [24]. In this model, the interplay between Job De-
mands and resources contributes to furthering or hindering the devel-
opment of work-related physical [25] and mental health issues, such as
burnout [26]. Organisational factors such as job insecurity, too many
tasks, unclear work roles, lack of peer support, bullying at work, and
leadership style can play a role [27]. Resources can include personality
characteristics such as the self-regulatory capacity to deal with lack of
resources [28], a proactive personality that can mediate leadership style
[29] or grit which has been found to protect against burnout [30]. Social
factors can be resources that play a role as well in dealing with job de-
mands, such as how the family deals with high job demand out of office
hours [31], having a supportive partner, or being a single parent with
children with a chronic medical condition [32]. Given the societal ur-
gency and the results emanating from research in the Job Demands-
Resources model, there is a need for a validated test to assess whether
work-related stress levels are experienced that differentiate between
stress which harms the work performance and stress which challenges
the individual and may promote work performance. As the subjective
experience, whether a challenge is experienced as harmful or benign can
vary greatly between individuals based upon the subjective appraisal of
reward; valid tests should assess this from a subjective, individual
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appraisal perspective. Such a measure would have clear benefits for
employees, their employers and consequently society. In addition, the
development of a measure which identifies how resilient members of a
workforce are in the context of work stress is considered likely to
enhance an employers’ ability to support members of their team, to
prevent work stress leading to negative consequences both for individ-
ual employees and work teams. Two scales were developed for this
purpose, the Work Stress Screener (WOSS) and the Resilience at Work
Scale (ReWoS).

The focus of this paper is to describe the validation of the WOSS and
ReWoS, including refinement of these scales and the processes under-
taken to review their validity and reliability when used in a general
population sample.

2. Methods

The WOSS and ReWoS were developed based on a Delphi study
exploring factors relevant to harmful stress, benign stress and work
resilience [33]. Over three study rounds, the Delphi study was con-
ducted among a random sample of 20-87 employees of a specialised
mental health care institute, and among 9-35 research experts in work
stress as well as occupational clinicians identified via the network of the
research team. Items identified in the Delphi study, were rephrased as
questions in a self-report questionnaire. These were piloted with ten
people (five academics [including one mental health clinical academic,
two mental health academics, one economist and one health services
researcher] and five people from the general population) who completed
the questions and discussed the content and whether this was covered
appropriately according to them to test the content validity of the
developed questionnaires.

Both measures presented items organised into two subscales: for the
WOSS, Form A included items relating to benign work stress (“Feeling
positively challenged at work™) and Form B related to harmful work
stress (“Feeling anxiety”). For the ReWoS, Form A related to charac-
teristics of individual resilience (“Balancing work and life tasks well”)
and Form B targeted team resilience (“Experiencing a good team spirit”).
Also, as this concerns the workplace, a question was added to each
subscale asking if the problems, issues or situations had been hindering
or helpful in this environment. Both scales focus on the previous two
weeks. Tables 1 and 2 present all items.

2.1. Samples

Following the pilot, the WOSS and ReWoS were administered as part
of a larger survey considering work stress during covid-19 [34] to obtain
data for scale refinement and evaluation. A convenience sample of 1980
individuals (1055 staff; 925 working students) from the University of
York responded to the survey(Sample A). On this sample, exploratory
factor analysis(EFA) was performed. A second sample involved data
collected at a second time point to perform confirmatory analysis(CFA)
and test-retest reliability analysis(Sample B, N = 609). The time between
sample data collection was intended to be >15 days to avoid memory
effects, and <30 days, as in most studies [35]. To attain that, retest
questionnaires were sent out after 12 days.

2.2. Measures

All items from the WOSS and ReWoS were included in the item
evaluation; however, the summary questions were composed with
different response options and not included in the factor, reliability or
validity analyses.

A selection of relevant additional measures was included in the
survey; data from these measures was used to assess convergent and
discriminant validity. The Perceived Stress Questionnaire(PSQ) focuses
on the cognitive perceptions of stress [36]. The Perceived Stress Reac-
tivity Scale(PSRS) assesses individual responses to stressful situations
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Table 1

Properties of the frequency distribution of item responses for WOSS.
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N Mode Median Mean Std. Skewness Kurtosis
deviation
Form A
Item 1 Feeling positively challenged at work 1935 1 1 1.42  0.92 0.27 -0.75
Item 2 Feeling motivated to do your work 1938 1 1 1.57 091 0.16 —0.60
Item 3 Concentrating well on your tasks 1939 1 1 1.48 0.87 0.19 —0.65
Item 4 Feeling hopeful 1938 1 1 1.44 0.86 0.20 —0.61
Item 5 Feeling optimistic 1935 1 1 1.40 0.87 0.27 —0.59
Item 6 Being productive 1937 1 1 1.56 0.87 0.14 —0.72
Item 7 Feeling cheerful 1934 1 1 1.46 0.86 0.22 —0.60
Item 8 Feeling committed to your work 1938 1 2 1.70  0.95 —0.08 -0.99
Item 9 If you marked any of these situations or feelings, how did these feelings or situations help youtodo 1877 2 2 1.84 1.10 0.02 —-0.81
your work or get along with your colleagues?
Form B
Item 1 Experiencing low job satisfaction 1919 1 1 1.05 0.93 0.63 —0.43
Item 2 Feeling anxiety 1922 1 1 1.45 1.02 0.20 -1.09
Item 3 Experiencing negative work situations 1908 1 1 0.85 0.86 0.79 —0.04
Item 4 Feeling hopeless 1916 0 1 0.85 0.94 0.82 —0.36
Item 5 Avoiding tasks that you should perform 1925 1 1 1.20 0.97 0.46 —0.73
Item 6 Having less patience than before 1922 1 1 1.17  0.95 0.45 -0.71
Item 7 Depending on others to do your work 1919 0 0 0.27 0.59 2.46° 6.32°
Item 8 If you marked any of these problems, how difficult did this make it for you to do your work or get 1867 1 1 1.86 1.45 0.44 -1.25

along with your colleagues?

N=Number of participants; * Item skewed and kurtotic.

[37]. The depression module of the Patient Health Questionnaire(PHQ-
9) [38], General Anxiety Disorder scale(GAD-7) [39], somatic symptoms
module of the Patient Health Questionnaire(PHQ-15) [40] and the
number of chronic medical conditions reported.

Table 2

Properties of the frequency distribution of item responses for ReWoS.

2.3. Item evaluation

The distribution of responses to each item was evaluated to under-
stand response tendencies including calculating the mode, median and
mean values, and assessing skewness and kurtosis for each item.

N Mode Median Mean Std. Skewness Kurtosis
deviation
Form A
Item 1 Being healthy 1743 3 2 2.04 0.91 —0.46 —-0.87
Item 2 Feeling well in general 1743 2 2 2.00 0.87 —0.38 -0.81
Item 3 Feeling well rested 1746 1 1 1.45 0.95 0.04 —0.92
Item 4 Balancing work and life tasks well 1742 1 1 1.47 0.95 0.13 —0.92
Item 5 Being able to ask for help 1733 1 1 1.50 1.00 0.12 -1.07
Item 6 Feeling assertive 1732 1 1 1.37 0.93 0.23 —0.79
Item 7 Feeling self-confident 1739 1 1 1.46 0.92 0.15 —0.81
Item 8 Being flexible at work 1736 3 2 2.03 0.89 —0.46 —0.80
Item 9 Feeling in control 1737 1 1 1.45 0.95 0.16 —0.89
Item 10 Allowing yourself to make mistakes 1731 1 1 1.34 0.93 0.27 —0.76
Item 11 Feeling optimistic under workstress 1735 1 1 1.33  0.92 0.29 -0.71
Item 12 Trusting your ability to overcome barriers at work 1733 1 2 1.66 0.89 0.02 —0.86
Item 13 Feeling safe under workstress 1726 2 2 1.88 0.95 —0.32 —0.96
Item 14 Focusing on solutions or problems at work 1730 2 2 1.83 0.82 —0.06 —0.84
Item 15 Putting things in perspective 1737 2 2 1.82 0.86 —0.07 -0.91
Item 16 Persevering 1739 3 2 216 0.81 —0.51 —0.74
Item 17 Having a sense of responsibility in your work 1737 3 3 2.29 0.86 —0.93 —0.15
Item 18 Having patience to deal with work situations 1733 2 2 1.89 0.83 —0.18 —0.80
Item 19 Coping well with challenges at work 1736 2 2 1.81 0.86 -0.12 —0.83
Item 20 Being able to set limits 1734 1 2 1.67 0.93 —-0.07 -0.92
Item 21 Experiencing work pleasure 1737 1 1 1.40 0.89 0.27 —0.67
Item 22 Working in a disciplined manner 1736 1 2 1.66 0.94 —0.03 —0.95
Item 23 If you marked any of these situations or feelings, how did these feelings or situations help youtodo 1682 4 2 235 1.45 —0.06 —1.50
your work?
Form B
Item 1 Experiencing a good team spirit 1714 1 1 1.49 1.00 0.09 —1.06
Item 2 Feeling positively challenged 1725 1 1 1.42 0.90 0.25 —0.70
Item 3 Sharing humour with work colleagues 1720 1 2 1.60 1.01 —0.00 -1.13
Item 4 Receiving sufficient work guidance 1719 1 1 1.50 0.94 0.12 —0.88
Item 5 Having sufficient time to do your work 1726 3 2 1.77 1.05 —0.29 -1.15
Item 6 Feeling appreciated for your work 1719 1 1 1.46 0.99 0.11 -1.01
Item 7 Having a clear set of duties 1724 2 2 1.80 1.00 —0.29 -1.04
Item 8 If you marked any of these situations or feelings, how did these feelings or situations help youtodo 1693 4 2 2.31 1.40 —0.02 -1.39

your work or get along with your colleagues?

N=Number of participants.
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2.4. Factor structure analysis

The WOSS and ReWoS were developed as separate scales to measure
two pre-specified domains: stress and resilience.

The factor structure of the WOSS(15 items) and the ReWoS(29 items)
were investigated in sample A with EFA(Ordinary Least Squares) using
MinRes to find the minimum residual solution and oblimin rotation.
Analyses were done with fa of the R psych package [41]. Complete case
data from the entire dataset were analysed; staff and working student
data were analysed separately to explore if the factor structure differed
between groups. Likewise, we analysed data from males and females
separately. Items with low loading on the main associated factor and
strong cross-loading were removed from further analysis. Factor load-
ings <0.30 are not reported.

Next, the factor structures of the WOSS and the ReWoS were inves-
tigated using CFA with the R-package lavaan [42] on complete cases
from sample B. Significant reduction in y%, Comparative Fit Index(CFI)
> 0.95 and Root mean square error of approximation(RMSEA) <0.06 to
0.08 were used to assess the fit of various models [43,44].

2.5. Scale reliability

Internal consistency was assessed using Cronbach’s alpha scores for
each scale. Test re-test reliability was assessed by calculating Intraclass
Correlation coefficients(ICC) between scores of sample A and B.

2.6. Validity

Convergent and divergent validity of the WOSS was investigated
using scores from the PSQ. Correlations were anticipated due to the
focus on the perception of stress, with the WOSS focused on stress within
the workplace. Strong correlations(>0.70) were anticipated between
form B of the WOSS(harmful work stress) and the PSQ.

The PSRS was used to assess construct validity of the ReWoS as both
measures consider responses to stressful situations. Additionally, scales
measuring depression(PHQ-9 [38]), anxiety(GAD-7 [39]) and somatic
symptoms(PHQ-15 [40]) were included in the survey and considered
likely to correlate with both the WOSS and ReWoS, since stress is
associated with anxiety [45], depression [46] and somatic symptoms
[5,25,47-49]. Moderate correlations(approximately 0.60) were ex-
pected between the PHQ-15 and WOSS subscales. Weak correlations
(<0.40) were anticipated between WOSS and ReWoS scales. We
included the number of chronic medical conditions as a measure of
divergent validity; no association was anticipated for WOSS or ReWoS
scores. Moderate correlations were expected between PHQ-9 and GAD-
7/PHQ-15 as correlations of 0.74 and 0.75 have previously been re-
ported between these measures [50,51]. Low correlations were expected
between GAD-7 and PHQ-15 as the associated between these measures
has previously been reported as 0.54 [52].

Item evaluation, scale reliability and validity analyses were con-
ducted using IMB SPSS version 26 [53]. Materials and analysis code for
this study are not available.

3. Results
3.1. Sample
Sample A included 1980 individuals(1055 staff; 925 working stu-
dents), 73% were female and the average age was 36.0(SD 13.8).
Sample B included 609 individuals. 62% were staff, 75% female and
the average age was 38.6(SD 13.9). The mean interval between Samples
A and B was 16.8 days(range 12-28).

3.2. Item evaluation

Each item on both scales was investigated to observe the distribution
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of responses collected during the initial survey. As shown in Tables 1 and
2, both scales were organised into two forms(A and B) using a 4-point
Likert-style scale with a summary question at the end of each using a
5-point Likert-style scale.

As shown in Table 1, responses to all WOSS items, except for item 7
from Form B, were found to be normally distributed(skewness and
kurtosis between —1.00 and 1.00). For item 7 from Form B a large
proportion of the respondents used the lowest response category. The
final item of Form A and Form B are summary questions which assess the
impact of the responses to other items within that subscale. These
summary items were not included in the analyses described in other
sections and are not, therefore, included in the scoring for this scale.

Table 2 shows responses to all ReWoS items were found to be nor-
mally distributed. The final ReWoS items in Forms A and B are summary
questions which are not included in further analyses.

3.3. Exploratory factor analysis (EFA)

The sampling adequacy of WOSS data was acceptable(KMO = 0.93)
and according to Bartllett’s test of sphericity correlations between items
were large enough for EFA [xz (190) = 15,896.47; p < .001]. EFA of
WOSS data(N = 1869) found six factors with eigenvalue >1.00; the scree
plot suggested four factors and a parallel analysis also suggested four
factors. Table A.1 and Fig. A.1(supplementary file) show the results of
the 4-factor solution. The 4-factor solution corresponds with the
distinction in benign(Form A) and harmful(Form B) stress, with a further
distinction of Form A items in factor 1(items Al, A2, A3, A6, and A8)
representing positive work-related affect and factor 2(items A4, A5, and
A7 representing general positive affect). Factors 3 and 4 contain items
from Form B. One item of Form B(5, avoiding tasks) has its highest
negative loading on factor 1(Form A) and was not included in further
analyses. Item B7(depending on others to do work) did not load on any
factor and was therefore also removed.

Sampling adequacy of ReWoS data was acceptable(KMO = 0.96) and
according to Bartllett’s test of sphericity correlations between items
were large enough for EFA (x2 (406) = 26,109.46; p < .001. EFA of
ReWoS data(N = 1568) found 11 factors with eigenvalues >1.00; the
scree plot suggested a single factor and the parallel analysis suggested 7
factors. However, this 7-factor solution yielded 3 factors with only 2 or 3
items. We decided on a 4-factor solution, which resulted in an inter-
pretable solution, explaining 62% of the variance, with a selection of
Form A items splitting in three factors and Form B items 1-4, 6, and 7
composing the fourth factor. The factors were substantially correlated(r
> 0.48). Table A.2 and Fig. A.2(supplementary file) show the results of
the 4-factor solution. Four items from Form A(4, Balancing work and life
tasks; 5, ask for help; 14, solutions/problems at work; 18, patience with
work situations) and one item from Form B(5, sufficient time to do work)
loaded substantially onto two factors, did not load strongly onto a pri-
mary factor and were therefore not included in further analyses.

Factor analyses of the WOSS and ReWoS, performed separately for
staff, working students, men, and women yielded the same factor
structure with similar loadings.

3.4. Confirmatory factor analysis (CFA)

The factor structures of the WOSS was investigated with CFA using
complete case data from Sample B(N = 548). Various models were
evaluated: a single factor, 2-factor, 4-factor, and bi-factor models. CFA
results, as shown in Table A.3(supplementary file) indicated a model of
all items from Forms A and B in a single factor was not a good repre-
sentation of the data. Form A was explored as a single factor which A
was not a good fit to the data either. The EFA on data from sample A had
suggested two factors for Form A. When items from Form A were
explored as a two-factor model the fit was sufficient. Finally, a bi-factor
model with one general factor and two underlying factors for Form A
was found to be the best representation of the data. Here, y2/df < 3 was
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met, a generally recommended cut-off for the ratio of %2 and df. For
Form B, a two-factor model and a model with all items in a single factor
both had poor fit. The results regarding fit of the models for the WOSS is
shown in the upper half of Table A.3.

The factor structure of a selection of ReWoS items was investigated
with CFA using complete case data from Sample B(N = 537). Results are
shown in the lower half of Table A.3. Forms A and B are best considered
as distinct, but correlated. Of all tested models for Form A the bi-factor
model(3 related factors under a general factor) had the best fit. There
was insufficient fit of the single factor model of Form B.

The next step was to establish the internal consistency reliability of
the subscales for each measure. Reliability analysis of the factors of the
WOSS revealed that the internal consistency of the scales was sufficient
(see scale reliability), except for the fourth factor(WoSS B items 2 and 6)
which did not meet recommended standards; as a result, the WoSS B
items 1 to 4, and 6 are considered to represent a single scale.

Taken together, findings from EFA and CFA indicate that the WOSS is
best represented as two parts(Form A and B). Form A relates to benign
stress; a CFA of only Form A items suggests that these items can be
further organised into two subscales considering positive work-related
affect/stress(items 1, 2, 3, 6, and 8) and general positive affect(items
4,5, and 7). Form B relates to harmful stress at work(items 1, 2, 3, 4, and
6).

Findings regarding the ReWoS indicate that this scale is best repre-
sented as two parts(Form A and B). Form A can best be considered to
comprise three interrelated subscales for positive feelings(Al, A2, and
A3), positive resilience (A6 to A13, A15, A19-A21) and positive work
attitude(A16, A17, and A22). We decided to score Form B as a single
scale(B1-B4, B6, and B7). The final validated WOSS and ReWoS scales
are available in the supplementary file.
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3.5. Scale reliability

Cronbach’s alpha was estimated to indicate the consistency of indi-
vidual item responses associated with questionnaire scales and sub-
scales [54]. Values of 0.80 or higher were considered evidence of in-
ternal consistency of the subscales identified using factor analyses [55].
Table 3 shows the reliability estimates (in parentheses) for the WOSS
and ReWoS subscales; all Cronbach’s alpha estimates exceeded 0.80
confirming the internal consistency of these subscales.

Re-test reliability was assessed using intra-class coefficients [56].
Two-way mixed effects models were used. Average scale scores allowing
for up to 1 missing value were used at each time-point. All respondents
described in Sample B were included in this analysis(N = 609). Table 3
shows good reliability(ICC.58-0.72) for scales across time [57].

3.6. Validity

Correlations among WOSS and ReWoS subscales shown in Table 4
indicate substantial correlations. This is confirmed by the good fit of bi-
factor models. Convergent and divergent validity were assessed using
Pearson’s correlations; values above 0.60 were considered to indicate
convergent validity and those lower than 0.40 represent divergence
[58]. As expected, Table 4 shows that WOSS subscales are strongly
correlated with perceived stress as indicated by PSQ scores. WOSS
subscales A1 and A2 reflect benign work stress (positive affect/stress
and general positive affect) which correlated negatively with stress ac-
cording to the PSQ. Harmful stress(WOSS Form B) showed a strong,
positive correlation with the PSQ. The same pattern was found with
anxiety(GAD-7), depression(PHQ-9) and, to a lesser extent, somatic
symptoms(PHQ-15). Authors anticipated medium or strong correlations

Table 3
Test re-test reliability estimates for WOSS and ReWoS subscales (n = 609).
N ICC Mean at Time 1 (sd) Mean at Time 2 (sd) F value (df)
WOSS
Scale Al 602 0.69 1.67 (0.73) 1.66 (0.71) 5.35 % (601)
Scale A2 596 0.58 1.53 (0.79) 1.53 (0.77) 3.73 2 (595)
Scale B 591 0.65 1.01 (0.70) 0.92 (0.68) 4.80 ? (590)
ReWoS
Scale Al 556 0.66 1.94 (0.77) 1.89 (0.76) 4.82 ? (555)
Scale A2 547 0.72 1.72 (0.68) 1.71 (0.65) 6.01 @ (546)
Scale A3 557 0.61 2.16 (0.68) 2.14 (0.67) 4.13 ? (556)
Scale B 547 0.68 1.69 (0.75) 1.67 (0.73) 5.29 * (546)
N = Number of Participants; ICC = Intraclass correlation coefficient; sd = standard deviation.
df = degrees of freedom; WOSS = Work Stress Scale; ReWoS = Resilience at Work Scale; ? P < .001.
Table 4
Pearson’s correlations to show convergent and divergent validity of WOSS and ReWoS scales.
WOSS ReWoS PSQ PSRS GAD PHQ PHQ
Al A2 B Al A2 A3 B Total Total 7 9 15
WOSSA1
WOSSA2
WOSSB
ReWoSA1 (0.81)
ReWoSA2 0.60%** (0.91)
ReWoSA3 0.41%* 0.63** (0.80)
ReWoSB 0.36%* 0.63** 0.52%* (0.81)
PSQ . X 0.72%* —0.62%* —0.72%* —0.39%* —0.46** (0.95)
PSRS Total —0.39* —0.43* 0.49%* —0.36%* —0.57** —0.33** —0.32%* 0.58%* (0.88)
GAD7 —0.41%* —0.52%* 0.65** —0.49** —0.55%* —0.32%* —0.32%* 0.73** 0.59** (0.91)
PHQ9 —0.53** —0.57%* 0.66** —0.59** —0.44** —0.40%* 0.73** 0.53** 0.79** (0.89)
PHQ15 —0.31* —0.34* 0.44** —0.39%* —0.21%* —0.23** 0.54** 0.43** 0.57** 0.64** (0.79)
CMC Total 0.03 —0.01 0.09** —0.06* 0.03 —0.00 0.13** 0.15%* 0.17** 0.15%* 0.30**

Cronbach’s alpha estimates for scales and subscales are shown in parentheses. WOSS=Work Stress Scale; ReWoS = Resilience at Work Scale; PSQ = Perceived Stress
Questionnaire; PSRS = Perceived Stress Reactivity Scale; GAD7 = General Anxiety Disorder scale; PHQ9 = Patient Health Questionnaire module for depression;
PHQ15 = Patient Health Questionnaire module for somatic symptoms; CMC=Number of Chronic Medical Conditions.
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between the ReWoS and PSRS; this was not supported by the data.
Subscale A2(well-being at work) showed the strongest correlation with
total PSRS scores; however, other subscales were not found to be related.
ReWoS scores for general well-being and well-being at work were found
to be negatively related to stress(PSQ), depression(PHQ-9) and anxiety
(GAD-7). As anticipated, both WOSS and ReWoS scales were found to
be distinct from the number of chronic medical conditions.

4. Discussion

The findings suggest the WOSS-13 and ReWo0S-24 to be reliable and
valid tools for measuring the level and nature of work stress and resil-
ience experienced by individuals and teams. These brief measures
(WOSS: 13 items, ReWoS: 24 items) have been shown to measure both
benign and harmful forms of work stress(WOSS-13), in addition to in-
dividual and team resilience(ReWoS-24). Internal consistency and test-
retest reliability of subscales was good. Factor analysis confirmed that
WOSS items captured both the benign and harmful experiences of work
stress; ReWoS items reflected both individual and team resilience.
Convergent and divergent validity analyses showed the expected cor-
relations between for WOSS and ReWoS subscales.

The reliability and validity analyses reported here are based on the
findings from the EFA and CFA; only items related to the domains of
interest were retained in the final scales. Some items were removed
because they were not significantly associated with any identified factor,
or, were associated with more than one of the identified factors in the
analysis without strong association to a specific factor. These items may
be generally applicable to work stress and resilience at work; however,
they were superfluous in this context.

We found a strong correlation between PHQ-9 and GAD-7 scores
(0.79), and medium correlations between PHQ-9 and PHQ-15 scores
(0.64) and between GAD-7 and PHQ-15 scores(0.57). These findings
support the relationship between somatic, anxiety and depressive
symptoms known as the “SAD” triad [59,60]. Correlations between the
ReWoS and PSRS were expected but not found in this analysis. Resil-
ience is not measured specifically in the PSRS; however, since associa-
tions between perceived stress reactivity and personality characteristics
have been demonstrated [37], it was considered likely that there would
be an association between these measures. It is possible that some PSRS
subscales may have correlated more strongly with the ReWoS than
others; this was not explored.

Data were from a large general population sample (n = 1980) that
was predominantly female(73%) and white(88%) [39]. The sample size
is considered a strength; the sample included 1055 staff members with
different levels of educational background likely to reflect the general
population and 925 working students. The gender imbalance of the
sample could impact on the generalisability of the findings; however, the
EFA found the experiences of work stress and resilience to be similar
across these groups. Future research needs to be conducted to get norms
for various professions and other subgroups in the community for the
WOSS-13 and the ReWoS-24.

4.1. Limitations of the study

These analyses used data from a survey of staff and working student
experiences of work and study at an English university during the height
of the COVID crisis, when stress levels were elevated [39]. Conse-
quently, these data do not reflect usual stress levels among working
students or staff and are therefore not considered normative samples.
These circumstances will have introduced more variance in the data,
increasing the likelihood of finding meaningful associations among the
items and subscales under study. In addition, while the sample de-
mographics reflect the wider staff population of the University of York in
terms of gender, this may not be in line with the staff profile in other
organisations and consequently limits the generalisability of findings.
Future data collection among representative population samples is
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required to assess norms and the applicability of these scales in other
populations. Longitudinal data from clinical samples may be collected to
assess responsiveness to therapeutic change of the instruments.

In conclusion, the findings suggest the WOSS-13 and ReWoS-24 to be
reliable and valid tools for measuring the level and nature of work stress
and resilience experienced by individuals and teams.

The WOSS-13 assesses both benign and harmful forms of work stress.
The ReWoS-24 relates to individual general well-being, well-being at
work, satisfaction with job performance and team resilience. These tools
fill a gap. The WOSS-13 is the first questionnaire to discern benign from
harmful work stress. The ReWoS-24 is the first questionnaire explicitly
assessing resilience at work both at individual and team level. These
measures could be useful in workplaces to assess for and mitigate
against, harmful work stress experienced by employees.
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