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1  | INTRODUC TION

Stress is defined as the tension experienced when one perceives 
an external event to outweigh their capacity to cope afforded by 
their coping resources (Lazarus & Launier,  1978; Lovallo,  2015). 

University students in developed nations such as the US and 
Australia often report high levels of stress (American College 
Health Association,  2017; Casey, 2014). While common guidance 
is that stress must be reduced or removed (Crum et al., 2013), bar-
riers to using time-consuming strategies such as relaxation exist in 
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Abstract
Introduction: Beliefs about the consequences of stress, stress mindsets, are associ-
ated with health and performance outcomes under stress. This article reports the 
development and examination of the psychometric properties of a measure of stress 
mindset: The Stress Control Mindset Measure (SCMM). The measure is consistent 
with theory on mindsets about self-attributes and conceptualizes stress mindset as 
the extent to which individuals endorse beliefs that stress can be enhancing.
Methods: The study adopted a correlational cross-sectional survey design in two 
student samples. Undergraduate students from an Australian university (Sample 1, 
N = 218) and a UK university (Sample 2, N = 214) completed the SCMM and meas-
ures of health and well-being outcomes.
Results: Confirmatory factor analyses supported a four-factor structure and strict 
measurement invariance across samples (ΔCFI < 0.01). Reliability, convergent valid-
ity, discriminant validity, and concurrent validity of the overall SCMM were supported 
in both samples. Incremental validity was supported for most outcomes, accounting 
for significantly more variance (between 2.2% and 5.9%) in health and well-being 
outcomes than an existing measure.
Conclusions: Current data provide preliminary support for the SCMM as a reliable 
and valid measure with good psychometric properties and theoretically consistent 
relations with health outcomes under stress. Findings provide initial evidence sup-
porting the potential utility of the SCMM in future research examining relations be-
tween stress mindsets and health and performance outcomes.
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demand-intensive environments. However, emerging evidence has 
highlighted the potential for positive stress-related outcomes. Recent 
research has found that beliefs about the consequences of stress it-
self may be influential in determining the adaptiveness of the stress 
response (Crum et al., 2013; Keller et al., 2012; Nabi et al., 2013). 
Crum and colleagues (2013), for example, have found that holding a 
stress-is-enhancing mindset—the belief that stress results in increased 
performance and productivity, health and well-being, and learning 
and growth—is associated with favorable self-reported outcomes 
such as lower perceived stress and health symptoms. This includes 
increased work performance, more adaptive cortisol reactivity pro-
files, and greater desire for feedback under acute stress. At the other 
end of the spectrum is a stress-is-debilitating mindset, which is the 
belief that stress results in reduced productivity, health/well-be-
ing, learning, and growth. Stress mindset has also been found to be 
related to, but distinct from, other stress-related variables such as 
amount of stress, stress appraisal, coping skills, and social support 
(Crum et al., 2013). The distinction between beliefs that stress-is-de-
bilitating and stress-is-enhancing are conceptualized as a spectrum 
that people can be placed on based on measurement of stress mind-
set. When manipulating stress mindset in prior research, the goal 
has been to increase the extent to which an individual endorses a 
stress-is-enhancing mindset (Crum et al., 2013, 2017).

At face value, the idea that holding a stress-is-enhancing mind-
set leads to more adaptive outcomes draws parallels with chal-
lenge versus threat appraisals in the transactional model (Kilby 
& Sherman,  2016). In this model, challenge appraisals of stressful 
stimuli lead to more adaptive outcomes (Lazarus & Folkman, 1984). 
Bivariate correlations reported by Kilby and Sherman (2016) show 
that stress mindset is positively related to challenge appraisals and 
negatively related to threat appraisals. However, the associations 
were small, indicating that stress mindset and appraisal are unique 
constructs. The key difference is that appraisals relate to stress-
or-specific evaluations, whereas stress mindset refers to beliefs 
about the consequences of stress and are theorized to apply across 
stressors and situations (Crum et al., 2013).

Experimental and correlational studies have demonstrated ef-
fects of stress mindset on psychological and physical well-being, 
coping behaviors, and affective outcomes among those experienc-
ing stress. For example, one experimental study observed an effect 
of a stress mindset manipulation on depression and anxiety symp-
toms from baseline to three days post-intervention among finan-
cial company employees (Crum et al., 2013). Another experimental 
study using a manipulation evoking a stress-is-enhancing mindset 
was found to increase cognitive flexibility, attention toward positive 
stimuli, positive affect, and dehydroepiandrosterone sulfate secre-
tion (DHEAS; the anabolic “growth” counterpart of cortisol) for both 
challenging- and threatening-appraised stressors (Crum et al., 2017). 
Correlational studies have revealed associations between stress 
mindset and improved coping behaviors, greater perceived physi-
cal and psychological well-being, and better academic performance 
when experiencing ecological stressors (Casper et al., 2017; Keech, 
Hagger, O’Callaghan, & Hamilton,  2018). Together, these findings 

provide consistent support for the premise that stress mindset can 
assist in identifying the mechanisms by which stress influences 
health, well-being, and performance. Further, the ability of stress 
mindset to be manipulated via relatively brief and simple interven-
tions suggests that they may be useful for application in non-clinical 
interventions aimed at effective stress management as advocated 
elsewhere (e.g., Hagger, Keech, & Hamilton,  2020; Keech et al., 
2020a,2020b), which is particularly important given that just 13% 
of Australians report seeking professional support in dealing with 
stress (Casey, 2014).

1.1 | Current divergence in theory and 
measurement of stress mindset

Crum et al. (2013) outlined evidence regarding both debilitating and 
enhancing consequences of stress, suggesting that consideration of 
the enhancing consequences of stress is often neglected. They em-
phasized the value of a more “nuanced view of stress that recognizes 
that while experiencing stress can debilitate health and performance, 
stress can also fundamentally enhance health and performance” (p. 
717). Crum and colleagues (2013) also describe their results with 
the caveat that not all stress is enhancing, but rather that it can be 
utilized to be enhancing. This conceptualization of stress mindset is 
consistent with extant theory regarding mindsets about self-attrib-
utes, which describes mindsets as the extent to which an individual 
believes a fundamental attribute such as intelligence, personality, or 
willpower to be malleable or incremental, as opposed to being fixed 
or stable (Dweck, Chiu, & Hong, 1995; Dweck & Yeager, 2019; Job, 
Dweck, & Walton, 2010; Yeager & Dweck, 2012). For example, an 
individual may hold the mindset that intelligence is incremental and 
can increase or decrease, which contrasts with holding the mindset 
that intelligence is fixed and cannot be changed. The idea that stress 
can be “utilized” adaptively by an individual is also consistent with 
extant theory regarding mindsets about self-attributes, where the 
role of the individual in influencing the malleable attribute is em-
phasized. For example, Blackwell et al. (2007) report that individuals 
endorsing an incremental mindset about intelligence employ strate-
gies such as working harder in the face of setbacks and they consider 
effort as the key to their success. This contrasts with a fixed mindset, 
where an individual may consider success to be determined by their 
fixed amount of intelligence.

Further, the extent to which intelligence is believed to be mallea-
ble (compared with fixed), and the role of the individual as an active 
participant in the process, is central to how intelligence mindsets 
are measured. For example, “You can always greatly change how 
intelligent you are” (Dweck,  1999, p. 177). In contrast, the Stress 
Mindset Measure (Crum et  al.,  2013) is worded such that it con-
ceptualizes stress mindset as fixed-debilitating on one end of the 
spectrum and fixed-enhancing on the other end (debilitating items 
are reverse-coded to give an overall index of the extent to which 
an individual endorses a stress-is-enhancing mindset). For exam-
ple, one item is, “Experiencing stress enhances my performance 
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and productivity” (Crum et al., 2013, p. 732). This fixed conceptu-
alization on both ends of the spectrum contrasts with how stress 
mindset is described by Crum et  al.  (2013) and how mindsets are 
conceptualized more broadly in that the upper end of the spectrum 
would be expected to encompass beliefs about the malleability of 
the attribute. In further contrast to how other types of mindset are 
measured, the wording of the items comprising the Stress Mindset 
Measure also does not include the role of the individual as an active 
participant in the process.

The videos used by Crum et  al.  (2013) to manipulate stress 
mindset are described as being designed to bias attention toward 
either the enhancing or debilitating effects of stress, thus elic-
iting a stress-is-enhancing or stress-is-debilitating mindset. For 
example, the stress-is-enhancing video presents the view that 
stress is designed to be enhancing and that one should learn 
to enjoy and utilize stress. Measuring beliefs about the conse-
quences of stress as fixed-enhancing and fixed-debilitating may 
be appropriate for a manipulation check of attentional bias to-
ward the enhancing or debilitating properties of stress and the 
Stress Mindset Measure may therefore be appropriate for this 
purpose. However, it is unclear the extent to which biased at-
tention toward the enhancing effects of stress is responsible 
for the positive outcomes observed in laboratory studies where 
these stress mindset manipulations are used, or whether a stable 
change in mindset is being created. Given that many people can 
recall examples of when stress was not enhancing in their lives 
and that Crum et al. (2013) found that people tend to see stress 
as debilitating by default across their three studies, we anticipate 
that while attentional bias toward the enhancing consequences 
of stress may be achieved by these manipulations and measur-
able by the Stress Mindset Measure, any stable changes in be-
liefs about stress are likely to reflect a nuanced view of stress 
encompassing the belief that stress can be both enhancing and 
debilitating. This potential nuanced composition of beliefs about 
stress such that they can be both enhancing and debilitating is 
consequently an important consideration for the measurement 
of the stress mindset construct.

We therefore contend that measurement of stress mindset 
should be framed to measure beliefs about the consequences of 
stress such that stress can be enhancing and that individuals can use 
stress to be enhancing, on the basis of three arguments that have 
been detailed above: (i) measuring stress mindset as fixed-enhancing 
and fixed-debilitating contrasts with current theoretical conceptual-
izations of stress mindset and with (ii) theory on mindsets regarding 
self-attributes more broadly; and, (iii) the Stress Mindset Measure 
may measure just attentional bias toward enhancing or debilitating 
consequences of stress rather than the extent to which an individual 
holds balanced beliefs about stress. Therefore, the development and 
validation of a such a measure will facilitate future research seeking 
to create enduring changes in stress mindset and to study the poten-
tial effects of stress mindset on health and performance outcomes 
in ecologically valid settings.

1.2 | The stress control mindset measure

In the current study, we designed a self-report measure of stress 
mindset that operationalizes stress mindset as the extent to which 
an individual holds the belief that the consequences of stress can 
be enhancing and that the individual can use stress to experience 
these enhancing consequences. The items were based on the do-
mains of stress mindset conceptualized by Crum et  al.  (2013) and 
used in the Stress Mindset Measure: performance and productiv-
ity, learning and growth, health and vitality, and a general domain. 
Consistent with theory regarding mindsets about self-attributes, the 
items were also framed to reflect beliefs about malleability of the 
consequences of the stress response, and to emphasize the role of 
the individual as an active participant in the process (e.g., “You can 
use stress to boost your performance and productivity”). The meas-
ure contains 15 items and will be referred to as the Stress Control 
Mindset Measure (SCMM), with the word “control” emphasizing the 
role of the individual in utilizing the potential positive consequences 
of stress.

The study had six aims to determine the psychometric prop-
erties of the SCMM in two samples of undergraduate students. 
We first aimed to refine the items that would comprise the SCMM 
and to confirm the factor structure. Based on the domains that 
the measure has been designed around which were consistent with 
domains in the original Stress Mindset Measure, we expected that 
the SCMM would form a four-factor structure, which underpins 
an overarching second-order factor: stress mindset. The hypothe-
sized factor structure of the SCMM is presented in Figure 1. It was 
also expected that the factor structure, factor loadings, intercepts, 
item error variances, and factor disturbances would be invariant 
across samples, demonstrating configural, metric, scalar, and strict 
measurement invariance. Second, we sought to evaluate the reli-
ability of the SCMM using coefficient α, composite reliability, and 
McDonald's ˥. Our third goal was to examine the convergent valid-
ity of the SCMM in relation to existing measures of stress mind-
set, the Stress Mindset Measure (General and Specific Versions; 
Crum et al., 2013). Fourth, because stress mindset is theorized as 
being a distinct construct from appraisals and stressor exposure, 
we tested the discriminant validity of the SCMM from trait chal-
lenge and threat appraisal, amount of stress, and stressor severity 
appraisal. Fifth, we examined the concurrent validity of the SCMM. 
Specifically, it was hypothesized that the SCMM would predict 
psychological well-being, physical well-being, perceived stress, 
proactive behavior under stress, and perceived somatic symptoms. 
Finally, we examined the incremental validity of the SCMM com-
pared with the Stress Mindset Measure-General (SMM-G; Crum 
et al., 2013). Specifically, it was hypothesized that due to measuring 
stress mindset in a manner that is consistent with theory regarding 
how mindsets about self-attributes operate, the SCMM would ex-
plain significantly more variance in psychological well-being, phys-
ical well-being, perceived stress, proactive behavior under stress, 
and perceived somatic symptoms than the SMM-G.
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2  | METHOD

2.1 | Participants

2.1.1 | Sample 1

Participants (N  =  218; 144 female) were undergraduate univer-
sity students aged 17–25 years (M = 19.26, SD = 2.19) recruited 
from a major university in South-East Queensland, Australia. 
Participants were recruited using email and Facebook notices, 
face-to-face at the university, and using posters displayed in com-
mon areas at the university. A large majority (75%) of participants 
indicated their ethnic identity is Australian and 79% of partici-
pants were born in Australia. As an incentive for participation, 
first-year psychology students were offered course credit, and 
other participants were offered a voucher for one free coffee and 
entry into a prize draw for the chance to win a department store 
gift card valued at AU$50. Sample 1 is part of a data set of a larger 
project.

2.1.2 | Sample 2

Participants (N  =  214; 141 female) were undergraduate university 
students aged 18–25 years (M = 20.82, SD = 1.88) recruited from a 
major university in the UK. Participants were recruited using email and 
Facebook notices, face-to-face at the university, and using posters dis-
played in common areas at the university. Just over one-third (38%) of 
participants indicated their nationality is British and 35% of participants 
were born in the UK. The remainder of the sample indicated a diverse 
range of nationalities and countries of birth. These included countries in 
Asia, the Middle East, Europe, Africa, and Central and North America. 
As an incentive for participation, participants were offered entry into a 
prize draw for the chance to win an Amazon gift card valued at GB£50.

2.2 | Measures

See online Supplementary Material for full details of all measures 
used in the study.

F I G U R E  1   Hypothesized factor 
structure of the stress control mindset 
measure. Correlations between error 
terms (Sample 1; Sample 2): 2 & 3 (0.34; 
0.26), 5 & 8 (−0.46; −0.06), 7 & 9 (0.38; 
0.04), 1 & 11 (0.39; 0.17), 13 & 14 (0.26; 
0.39), General & Health factors (0.66; 
0.90)
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2.2.1 | Stress control mindset measure (SCMM) scale 
development

An initial pool of 16 items was constructed to measure the four domains 
of stress mindset identified by Crum et al. (2013): performance and pro-
ductivity, learning and growth, health and vitality, and a general do-
main. In contrast with the Stress Mindset Measure (Crum et al., 2013), 
the items were designed to reflect malleability of the stress response 
and the respondent as an active participant in this process (i.e., you can 
use stress to…) or a fixed stress response (i.e., you are unable to use 
stress to…). Next, three health psychology experts evaluated the items 
for construct validity and clarity of wording. As a result, one item was 
dropped, and several items were modified prior to data collection. This 
resulted in a final item pool of 15 items (see Table 1). Responses were 
scored on six-point Likert scales (1 = strongly disagree and 6 = strongly 
agree). Items 1, 4, 6, 10, 11, 12, 13, and 14 are negatively worded.

2.2.2 | Stress mindset measure–general (SMM-G)

The SMM-G (Crum et al., 2013) is an eight-item scale measuring stress 
mindset as the extent to which the belief that stress-is-enhancing is en-
dorsed. Participants were asked to indicate on a five-point Likert scale 
(0 = strongly disagree and 4 = strongly agree) the extent to which they 
agree with each of the statements (e.g., “Experiencing stress enhances 
my performance and productivity”). The SMM-G exhibited good inter-
nal consistency in both samples (Sample 1, α = 0.81; Sample 2, α = 0.74).

2.2.3 | Stress mindset measure–specific (SMM-S)

The SMM-S (Crum et al., 2013) is identical to the SMM-G, except that 
it asks participants to respond to questions in relation to the primary 
source of stress in their life currently. The SMM-S exhibited good inter-
nal consistency in both samples (Sample 1, α = 0.83; Sample 2, α = 0.82).

2.2.4 | Perceived stress

The Perceived Stress Scale-10 (PSS-10) was used to measure per-
ceived stress (Cohen & Williamson, 1988). Participants responded 
to questions on five-point Likert scales (0  =  never and 4  =  very 
often). For example, “In the last month, how often have you felt 
nervous and ‘stressed’?” The PSS-10 exhibited good internal con-
sistency in both samples (Sample 1, α = 0.88; Sample 2, α = 0.81). 
The PSS-10 was scored by reverse scoring negatively worded 
items and computing a sum of participants’ scores on all items.

2.2.5 | Psychological well-being

The 14-item Warwick-Edinburgh Mental Well-being scale 
(WEMWBS) was used to measure psychological well-being (Tennant 

et al., 2007). The WEMWBS is measured on five-point Likert scales 
(1 = none of the time to 5 = all of the time). For example, “I’ve been 
feeling good about myself”. The WEMWBS exhibited good inter-
nal consistency in both samples (Sample 1, α  =  0.92; Sample 2, 
α = 0.90).

TA B L E  1   Standardized factor loadings in confirmatory factor 
analyses of SCMM items in samples 1 and 2

Sample 
1

Sample 
2

First-order factors

Performance and productivity

1. You are unable to use stress to 
enhance your performance and 
productivity (R)

0.612 0.600

5. You can use stress to boost your 
performance and productivity

0.875 0.865

7. Stress can be used to enhance your 
performance and productivity

0.875 0.836

14. Stress will impair your performance 
and productivity (R)

0.655 0.616

Learning and Growth

9. Stress can be used to enhance your 
learning and growth

0.777 0.869

11. You are unable to use stress to 
enhance your learning and growth (R)

0.740 0.740

13. Stress will impair your learning and 
growth (R)

0.658 0.619

15. You can use stress to facilitate your 
learning and growth

0.786 0.789

Health and vitality

3. Stress can be used to enhance your 
health and vitality

0.736 0.747

6. Stress will impair your health and 
vitality (R)

0.454 0.307

8. You can use stress to stimulate your 
health and vitality

0.835 0.905

12. You are unable to use stress to 
enhance your health and vitality (R)

0.663 0.534

General

2. Stress can be used as a way to get the 
most out of your life

0.708 0.664

4. Stress must be reduced or avoided to 
get the most out of life (R)

0.559 0.411

10. The effect of stress on you is 
negative (R)

0.644 0.574

Second-order factor

Stress mindset

Performance and productivity 0.929 0.841

Learning and growth 0.942 0.989

Health and vitality 0.644 0.427

General 0.897 0.926

Note: p < .001 for all estimates. R = Item is reverse scored.
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2.2.6 | Amount of stress

A single item was used to measure amount of stress. The item was 
measured on a seven-point Likert scale (1 = no stress and 7 = an ex-
treme amount of stress). Participants were asked, “Overall, how much 
stress do you have in your life right now?” This single-item measure 
was used by Crum et al. (2013) and exhibited the same strength of 
correlation with the Stress Mindset Measure as the social readjust-
ment rating scale (Holmes & Rahe, 1967).

2.2.7 | Stressor severity appraisal

A single item was used to measure stressor severity appraisal. The 
item was measured on a seven-point Likert scale (1 = not at all stress-
ful and 7 = an extreme amount of stress). Participants were first asked 
to indicate the primary source of stress in their life at the moment 
and were then asked to indicate how stressful they perceive that 
stressor to be. This measure was also used by Crum et al. (2013) to 
examine discriminant validity of the Stress Mindset Measure.

2.2.8 | Perceived general somatic symptoms

Perceived general somatic symptoms were measured using the 11-
item State-Trait Inventory for Cognitive and Somatic Anxiety-Trait 
(STICSA-T) somatic subscale (Ree, French, MacLeod, & Locke, 2008; 
Ree, MacLeod, French, & Locke, 2000). The STICSA-T is measured 
on four-point Likert scales (1 = almost never and 4 = almost always). 
The STICSA-T somatic subscale was scored by computing the sum 
of all item scores and exhibited good internal consistency in both 
samples (Sample 1, α = 0.85; Sample 2, α = 0.87).

2.2.9 | Physical well-being

Perceived physical well-being was measured using the U.S. Centers 
for Disease Control and Prevention (CDC) Health-Related Quality 
of Life Healthy Days (HRQOL-14) measure (Centers for Disease 
Control & Prevention., 2000). The measure was developed by the 
CDC as a shorter alternative to the SF-36, and validity has been 
established in several studies (Moriarty, Zack, & Kobau, 2003). The 
measure was designed to include different indicators, as opposed 
to psychometrically devised subscales, that can be combined in dif-
ferent ways to fit different uses (Moriarty et al., 2003). Consistent 
with Keech et al.  (2018), we used two items that are measured in 
days. Participants indicated the number of days their physical health 
was not good or that pain interfered with their daily activities in the 
past month (e.g., “Now thinking about your physical health, which in-
cludes physical illness and injury, for how many days during the past 
30 days was your physical health not good?”) The scores were aver-
aged and subtracted from 30, to give the number of “healthy days” 
experienced in the past month (Moriarty et al., 2003), and internal 

consistency was acceptable in both samples (Sample 1, α  =  0.70; 
Sample 2, α = 0.74).

2.2.10 | Trait academic stressor appraisals

Trait cognitive appraisal style was measured using the 18-item ver-
sion of the Cognitive Appraisal Scale (Skinner & Brewer, 2002). The 
scale is measured on a six-point Likert scale (1  =  strongly disagree 
and 6 = strongly agree) and comprises two subscales: an eight-item 
subscale measuring challenge appraisal, and a 10-item subscale 
measuring threat appraisal. Prior to completing the measure, par-
ticipants were asked to read the student scenario from Skinner and 
Brewer’s (2002) Study 1. The student scenario is a vignette that asks 
participants to imagine themselves as being about to take an exam 
of an uncertain difficulty that will determine their progression to an 
important subject in the following year. This administration of the 
measure is therefore indicative of trait cognitive appraisals of a spe-
cific type of stressor. Both the challenge (Sample 1, α = 0.81; Sample 
2, α = 0.77) and threat (Sample 1, α = 0.94; Sample 2, α = 0.91) ap-
praisal subscales exhibited good internal consistency.

2.2.11 | Proactive coping behavior

Proactive coping behavior was measured using the six-item Proactive 
Under Stress Scale (Keech et al., 2018). Participants were asked to 
indicate on a five-point Likert scale (1 = never and 5 = very often) 
the extent to which they were proactive, engaged in planning, or 
avoided procrastination while under stress or to cope with stress in 
the past month. For example, “In the last month, how often did you 
avoid procrastination to cope with stress?”. Internal consistency was 
acceptable in Sample 1 (α = 0.77) and Sample 2 (α = 0.61).

2.3 | Design and procdure

Cross-sectional designs were used for both Sample 1 and Sample 
2. Data collection for each sample was approved by the Griffith 
University Human Research Ethics Committee for Sample 1 (ref-
erence: 2015/723) and the Faculty of Science and Health Ethics 
Sub-Committee at the University of Essex for Sample 2 (reference: 
SO1607). Sample 1 participants completed study measures in a re-
search laboratory in the psychology department between March 
and October 2016 while Sample 2 participants completed study 
measures online at a time of their convenience between December 
2016 and February 2017. The measures were contained within a 
survey hosted in an online survey tool (Qualtrics™). To determine 
target sample sizes for the current study, we followed the rule of 
thumb developed by Myers, Ahn, and Jin (2011) based on their 
Monte Carlo simulations for determining sample size in Mplus 
(Muthén & Muthén, 2002). Specifically, Myers et al. (2011) recom-
mend N ≥ 200 for CFA of a theoretical model. We also computed 
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post hoc statistical power based on RMSEA (MacCallum, Browne, 
& Sugawara,  1996) using the WebPower package in R (Zhang & 
Yuan, 2018). This revealed statistical power estimates of 0.96 for 
Sample 1 and 1.00 for Sample 2.

2.3.1 | Statistical analysis

2.3.1.1 | Factorial validity
Four factors of the SCMM were determined a priori to measure 
stress mindset in the following contexts/domains: performance 
and productivity, learning and growth, health and vitality, and a 
general factor. As the four factors were hypothesized to under-
pin an overarching construct, stress mindset, a second-order CFA 
was conducted using Mplus version 7.4 (Muthén & Muthén, 2015). 
Specifically, the higher order stress mindset construct is expected 
to be underpinned by beliefs about stress in the context of perfor-
mance and productivity, learning and growth, health and vitality, 
and in general. Maximum-likelihood estimation with robust stand-
ard errors was used due to the presence of minor skewness and 
multivariate outliers. As this did not produce a substantial change 
in the overall strength and direction of results compared with max-
imum-likelihood estimation, final analyses were conducted using 
standard maximum-likelihood estimation. The measurement models 
were evaluated against conventional standards of model fit (Hu & 
Bentler, 1999).

2.3.1.2 | Measurement invariance
Measurement invariance of the SCMM between the samples from 
Australia and the UK was tested using multi-group CFA in Mplus 
version 7.4 (Muthén & Muthén, 2015). We used a seven-step pro-
cedure outlined by (Dimitrov, 2017) to test for configural (equal fac-
tor structure), metric (equal first- and second-order factor loadings), 
scalar (equal first-order factor and indicator intercepts), and item 
and factor uniqueness (equal item error variances and factor distur-
bances) strict invariance of the second-order factor model.

2.3.1.3 | Reliability
Several indicators of reliability were calculated. Omega (total) ˥ was 
calculated according to McNeish’s (2018) guidelines. Composite reli-
ability coefficients were calculated using Colwell’s (2016) composite 
reliability calculator which applied Raykov’s (1997) method.

2.3.1.4 | Convergent validity
The convergent validity of the SCMM was investigated in Samples 
1 and 2 by computing bivariate correlations and 95% CIs about the 
correlations between the SCMM and the SMM-G and SMM-S (Crum 
et al., 2013) using SPSS V25.0.

2.3.1.5 | Discriminant validity
The discriminant validity of the SCMM was investigated in both 
samples by computing bivariate correlations and 95% CIs about 

the correlation between the SCMM and trait challenge and threat 
appraisal, amount of stress, and stressor severity appraisal using 
SPSS V25.0.

2.3.1.6 | Concurrent validity
A series of linear multiple regression analyses were conducted 
using SPSS V25.0 to examine concurrent validity of the SCMM in 
cross-sectionally predicting proactive behavior, perceived somatic 
symptoms, psychological well-being, perceived stress, and physical 
well-being in both samples.

2.3.1.7 | Incremental validity
A series of stepwise linear multiple regressions using SPSS V25.0 
were conducted to investigate whether the SCMM explains unique 
variance over and above that explained by the SMM-G (Crum 
et  al.,  2013). For each analysis, the SMM-G was entered into the 
equation in Step 1, and the SCMM was entered in Step 2.

3  | RESULTS1

3.1 | Preliminary analyses: sample 1 and sample 2

Normality for each of the SCMM items was assessed based on ratio 
of skew to SE > ±3.29 and ratio of kurtosis to SE kurtosis > ±3.29. 
Minor univariate skewness was indicated on six items in Sample 1 
and four items for Sample 2. Univariate kurtosis was not indicated 
in either sample. Standardized z scores for each variable were 
saved to evaluate univariate outliers. An outlier was indicated when 
z  >  ±3.29. No univariate outliers were detected in either sample. 
Mahalanobis distance indicated the presence of five multivariate 
outliers in Sample 1 and six multivariate outliers in Sample 2. There 
were no missing data. Negatively worded items were reverse-coded 
for all analyses.

3.2 | Factorial validity

Initial analysis of the hypothesized structure with the Sample 1 
data yielded poor model fit (χ2 (86) = 422.61, p < .001, CFI = 0.827, 
TLI  =  0.789, SRMR  =  0.067, RMSEA  =  0.134). Further investi-
gation of the shared error variance between items revealed the 
presence of a measurement artefact attributable to the reverse-
coded negatively worded items, which according to Brown 
(2014) and Motl and DiStefano (2002) can be a cause of model 
misfit. Therefore, a latent factor was defined to account for the 
shared method variance between reverse-coded items (Motl & 
DiStefano, 2002). Specifically, all of the negatively worded items 
were set to indicate a latent method factor. Because the default 
assumption of uncorrelated residuals may be a source of misfit for 

 1The dataset, analysis scripts, and analysis outputs are available from https://osf.
io/6kdgz

https://osf.io/6kdgz
https://osf.io/6kdgz
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similarly worded items (Brown,  2014), residuals were allowed to 
covary for similarly worded items (Items: 2 & 3, 5 & 8, 7 & 9, 1 & 
11, 13 & 14). Due to conceptual similarities between experiencing 
health and vitality and the “getting the most from life” wording 
from the general domain, the general and health/vitality first-or-
der factors were also allowed to correlate (items are presented in 
Table  1). The final second-order CFA model indicated adequate 
model fit and a consistent four-factor structure in Sample 1 from 
Australia (χ2 (72)  =  122.25, p  <  .001, CFI =  0.974, TLI =  0.962, 
SRMR = 0.036, RMSEA = 0.057), and this was replicated in Sample 
2 from the UK (χ2 (72) = 158.35, p < .001, CFI = 0.949, TLI = 0.925, 
SRMR = 0.043, RMSEA = 0.075). Item wording and factor loadings 
from both samples are presented in Table  1. Inter-item correla-
tions, and item means and standard deviations are presented in 
online Supplemental Material for both samples.

3.3 | Measurement invariance

Full measurement invariance was supported when the model fit of 
the metric, scalar, and uniqueness invariance models did not differ 
substantially from the configural model as indicated by ΔCFI < 0.01 
(Cheung & Rensvold, 2002). Results of invariance testing analyses 
are presented in Table 2. All models exhibited a good fit with the 
data, with ΔCFI indicating no substantial differences in model fit 
between the configural, metric, scalar, and strict models. We there-
fore concluded that SCMM exhibited good measurement invariance 
across samples, indicating equality in factor structure, first- and sec-
ond-order factor loadings, first-order factor and indicator intercepts, 
and item error variances and factor disturbances.

3.4 | Reliability

The complete scale exhibited excellent internal consistency and the 
four subscales exhibited good internal consistency in both samples. 
The composite reliabilities (ρ), coefficient α and McDonald's ˥ for 
the complete scale, the subscales, and the second-order factors in-
dicated adequate reliability (see Table 3). Test–retest reliability was 
evaluated across three time-points using data (n  =  70) from the 
control group in Keech, Hagger, and Hamilton (2019), where Time 
1 was measured at the start of a 40-min laboratory session, Time 2 
was measured at the end of that session, and Time 3 was measured 
two-weeks later. In this laboratory session, participants completed a 
battery of measures and completed an inert mental imagery exercise 
where they were instructed to imagine cutting and smelling a lemon 
(see Keech et al., 2019. for full list of measures and details of the 
imagery task). Correlations between administrations of the SCMM 
indicated good test–retest reliability: Time 1 to Time 2, r  =  0.91, 
p <  .001; Time 2 to Time 3 r = 0.92, p <  .001; Time 1 to Time 3, 
r = 0.88, p < .001.

3.5 | Convergent validity

The correlations between the SCMM and the SMM-G and SMM-S 
(Crum et  al.,  2013) are presented in Table  4. As anticipated, the 
SCMM exhibited strong correlations with the SMM-G and SMM-S in 
both samples, supporting convergent validity of the SCMM with the 
existing measure of stress mindset. The four SCMM subscales also 
exhibited strong correlations with the SMM-G and moderate–strong 
correlations with the SMM-S in both samples.

TA B L E  2   Model fit and measurement invariance tests across samples

χ2 df χ2
diff Δdf p

RMSEA 
(90% CI) CFit SRMR CFI ΔCFI TLI

Single-group solutions

Sample 1 (AU) (n = 218) 122.25*** 72 - - - 0.057 0.036 0.974 - 0.962

Sample 2 (UK) (n = 214) 158.35*** 72 - - - 0.075 0.043 0.949 - 0.925

Measurement invariance

Equal form (factor 
structures)

280.60*** 144 - - - 0.066 0.012 0.040 0.962 - 0.945

Equal first-order factor 
loadings

299.83*** 162 19.23 18 0.378 0.063 0.031 0.052 0.962 −0.000 0.951

Equal second-order 
factor loadings

310.25*** 165 29.65 21 0.099 0.064 0.021 0.066 0.960 −0.002 0.949

Equal indicator 
intercepts

333.19*** 179 52.59 35 0.028 0.063 0.022 0.068 0.958 −0.004 0.950

Equal first-order factor 
intercepts

334.30*** 180 53.70 36 0.029 0.063 0.023 0.068 0.958 −0.004 0.950

Equal first-order factor 
disturbances

343.27*** 185 62.67 41 0.016 0.063 0.022 0.064 0.956 −0.006 0.951

Equal item residual 
variances

352.23*** 189 71.63 45 0.007 0.063 0.019 0.065 0.955 −0.007 0.950

***p < .001 
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Sample 1 Sample 2

ρ  ˥ α ρ ˥ α

Single-factor 0.938 0.949 0.926 0.929 0.941 0.902

Second-order factor 0.919 0.919 0.885 0.888 0.888 0.842

Performance and productivity 
subscale

0.845 0.882 0.853 0.824 0.851 0.828

Learning and growth subscale 0.830 0.864 0.851 0.843 0.876 0.862

Health and vitality subscale 0.774 0.795 0.783 0.735 0.763 0.701

General subscale 0.673 0.706 0.720 0.569 0.618 0.641

Note: ρ = Composite reliability coefficient; ˥ = Omega (total); α = Coefficient alpha.

TA B L E  3   Reliability statistics for 
SCMM in sample 1 and sample 2

TA B L E  4   Correlations and 95% confidence intervals between the stress control mindset measure (SCMM) and its subscales, and other 
conceptually related measures, and means and standard deviations for the SCMM and SCMM subscales

Variable SCMM
Performance and 
productivity subscale

Health and vitality 
subscale

Learning and 
growth subscale

General 
subscale M (SD)

SMM-Ga  - S1d  0.79*** [0.73, 
0.84]

0.69*** [0.61, 0.76] 0.66*** [0.57, 0.73] 0.67*** [0.58, 0.74] 0.72*** [0.65, 
0.79]

2.74 (0.61)

- S2e  0.73*** [0.65, 
0.80]

0.62*** [0.53, 0.71] 0.49*** [0.36, 0.59] 0.65*** [0.55, 0.72] 0.64*** [0.54, 
0.71]

1.69 (0.60)

SMM-Sb  - S1 0.64*** [0.54, 
0.73]

0.52*** [0.41, 0.63] 0.53*** [0.42, 0.63] 0.58*** [0.47, 0.67] 0.60*** [0.49, 
0.69]

2.64 (0.67)

- S2 0.66*** [0.57, 
0.74]

0.53*** [0.43, 0.63] 0.49*** [0.37, 59] 0.57*** [0.46, 0.66] 0.59*** [0.49, 
0.69]

1.61 (0.71)

Amount of 
Stress - S1

−0.20** [−0.33, 
−0.06]

−0.14* [−0.28, 0.00] −0.20** [−0.33, 
−0.07]

−0.16* [−0.29, 
−0.02]

−0.19** [−0.33, 
−0.04]

4.52 (1.15)

- S2 −0.17* [−0.29, 
−0.04]

−0.06 [−0.19, 0.07] −0.20*** [−0.34, 
−0.06]

−0.15* [−0.27, 
−0.02]

−0.16* [−0.29, 
−0.03]

4.37 (1.43)

Stressor 
Severity 
Appraisal - S1

−0.24*** [−0.36, 
−0.11]

−0.19** [−0.32, −0.07] −0.25*** [−0.38, 
−0.11]

−0.18** [−0.31, 
−0.05]

−0.19** [−0.32, 
−0.06]

5.45 (1.23)

- S2 −0.20** [−0.32, 
−0.08]

−0.08 [−0.21, 0.06] −0.28*** [−0.42, 
−0.14]

−0.17* [−0.30, 
−0.04]

−0.15* [−0.28, 
−0.02]

5.24 (1.48)

Challenge 
Appraisalc  - S1

0.28*** [0.16, 
0.39]

0.30*** [0.18, 0.42] 0.20** [0.07, 0.32] 0.27*** [0.15, 0.38] 0.17* [0.04, 
0.30]

32.86 
(6.40)

- S2 0.26*** [0.11, 
0.39]

0.18** [0.02, 0.34] 0.21** [0.05, 0.34] 0.22** [0.08, 0.36] 0.23** [0.09, 
0.36]

33.24 
(6.35)

Threat 
Appraisalc  - S1

−0.24*** [−0.37, 
−0.09]

−22** [−0.36, −0.08] −0.10 [−0.24, 0.04] −0.29*** [−0.41, 
−0.16]

−0.18* [−0.32, 
−0.04]

39.18 
(12.15)

- S2 −0.37*** [−0.49, 
−0.24]

−0.26*** [−0.39, −0.11] −0.32*** [−0.44, 
−0.19]

−0.34*** [−0.46, 
−0.21]

−0.30*** [−0.42, 
−0.17]

40.21 
(10.97)

M (SD) - S1-S2 3.28 (0.81) 3.77 (0.97) 2.63 (0.86) 3.65 (0.96) 3.02 (0.96) -

3.21 (0.80) 3.72 (0.99) 2.51 (0.86) 3.49 (1.07) 3.07 (0.98) -

aSMM-G = Stress mindset measure—general (Crum et al., 2013). 
bSMM-S = Stress mindset measure—specific (Crum et al., 2013). 
cCognitive Appraisal Scale (Skinner & Brewer, 2002). 
dS1—Sample 1. 
eS2 = Sample 2. 
*p < .05. 
**p < .01. 
***p < .001. 
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3.6 | Discriminant validity

As anticipated, the correlations between the SCMM and challenge 
and threat appraisal, amount of stress, and stressor severity ap-
praisal were relatively small (rs <  |0.38|), indicating distinctiveness 
between the constructs. Further, 95% CIs about the correlations 
between the overall SCMM and trait challenge and threat appraisal, 
amount of stress, and stressor severity appraisal ranged from |0.04| 
to |0.49|. We also examined the correlations and 95% CIs about the 
correlations between the SCMM subscales and trait challenge and 
threat appraisal, amount of stress, and stressor severity appraisal. 
As anticipated, the correlations were relatively small (rs  <  |0.34|), 
with 95% CIs ranging from 0.00 to |0.46|, indicating distinctiveness 
between the constructs. Taken together, this provides support for 
discriminant validity. See Table 4 for correlations and 95% CIs.

3.7 | Concurrent validity

In Sample 1, the SCMM significantly predicted proactive behavior 
(β = 0.27, R2 = 0.07, p < .001), perceived somatic symptoms (β = −0.24, 

R2  =  0.06, p  <  .001), psychological well-being (β  =  0.27, R2  =  0.07, 
p  <  .001), perceived stress (β  =  −0.38, R2  =  0.14, p  <  .001), and 
physical well-being (β = 0.26, R2 = 0.07, p <  .001). In Sample 2, the 
SCMM significantly predicted proactive behavior (β = 0.19, R2 = 0.04, 
p = .007), psychological well-being (β = 0.32, R2 = 0.10, p < .001), per-
ceived stress (β = −0.35, R2 = 0.12, p < .001), and physical well-being 
(β = 0.25, R2 = 0.06, p < .001); however, the SCMM did not significantly 
predict perceived somatic symptoms (β = −0.11, R2 = 0.01, p = .109). 
See Table 5 for regression results for tests of concurrent validity.

3.8 | Incremental validity

An examination of change in R2 across the analyses indicated that the 
SCMM explained significantly more variance than the SMM-G in all 
of the measured constructs with additional variance explained rang-
ing from 2.2% to 5.9% in Sample 1, providing support for incremen-
tal validity. These results were partially replicated in Sample 2, with 
the SCMM explaining between 3.1% and 3.6% more variance in per-
ceived somatic symptoms, psychological well-being, and perceived 
stress than the SMM-G. These results, however, were not replicated 

TA B L E  5  Stepwise regressions of stress mindset measure-general (SMM-G; Crum et al., 2013) and stress control mindset measure 
(SCMM) predicting stress-related Outcomes in five models examining incremental validity

Dependent variable
Proactive 
behaviorc  Somatic symptomsd 

Psychological 
well-beinge 

Perceived 
stressf 

Physical 
Well-beingg 

Sample 1

Step 1: SMM-Ga  β 0.217** −0.187** 0.206** −0.351*** 0.207**

R2 0.047** 0.035** 0.042** 0.123*** 0.043**

Step 2: SMM-Ga  β 0.011 0.004 −0.011 −0.141 0.004

SCMMb  β 0.261* −0.242* 0.275* −0.266* 0.256*

R2 0.073*** 0.057** 0.071*** 0.150*** 0.067**

ΔR2 0.025* 0.022* 0.028* 0.026* 0.059*

M (SD) 2.93 (0.66) 19.63 (6.09) 44.45 (9.44) 21.91 (6.87) 25.28 (5.49)

Sample 2

Step 1: SMM-Ga  β 0.189* −0.226** 0.273*** −0.297*** 0.216**

R2 0.032* 0.051** 0.075*** 0.088*** 0.047**

Step 2: SMM-Ga  β 0.088 −0.033 0.079 −0.091 0.075

SCMMb  β 0.122 −0.262* 263** −0.279** 0.191

R2 0.039* 0.073*** 0.106*** 0.124*** 0.063**

ΔR2 0.007 0.031* 0.032** 0.036** 0.017

M (SD) 2.96 (0.63) 19.15 (6.16) 44.77 (9.22) 22.47 (6.75) 24.03 (5.42)

aStress mindset measure—general (SMM-G; Crum et al., 2013). 
bStress control mindset measure (SCMM). 
cProactive under stress scale (Keech et al., 2018). 
dSTICSA-T Somatic subscale (Ree et al., 2008). 
eWarwick-Edinburgh Mental Well-being Scale (WEMWBS; Tennant et al., 2007). 
fPerceived stress scale (PSS-10; Cohen & Williamson, 1988). 
gCDC Healthy Days. 
*p < .05. 
**p < .01. 
***p < .001. 
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for proactive behavior or physical well-being, with a non-significant 
increase in R2. See Table 5 for results specific to each variable.

4  | DISCUSSION

The current study reported the development and assessment of 
the psychometric properties of the SCMM in two samples from 
Australia and the UK. The SCMM was developed to measure stress 
mindset as the extent to which an individual holds the belief that 
the consequences of stress can be enhancing and that the individual 
can use stress to be enhancing. The results of the CFAs on Sample 1 
provided initial evidence for the factorial validity of the SCMM in a 
sample of Australian undergraduate university students. The results 
of the analyses on Sample 2 corroborated the factorial validity of 
the SCMM in an ethnically diverse sample of British undergraduate 
university students. A series of multi-group CFAs also indicated that 
the SCMM demonstrated invariant structure, factor loadings, inter-
cepts, and item and factor uniqueness across samples. Additionally, 
the findings demonstrate the convergent and discriminant validity 
of the SCMM. Specifically, the overall SCMM and all subscales ex-
hibit a moderate to strong relationship with the original measures of 
stress mindset (SMM-G, SMM-S), supporting convergent validity of 
the SCMM. It was also demonstrated across samples that the overall 
SCMM and all subscales are distinct from trait challenge and threat 
appraisals, the amount of stress participants were experiencing, and 
the perceived severity of the primary source of stress in their life, 
providing support for discriminant validity.

Concurrent validity of the SCMM in predicting proactive behav-
ior, psychological well-being, perceived stress, and physical well-be-
ing was also supported in both samples. Concurrent validity of the 
SCMM in predicting perceived somatic symptoms was supported in 
Sample 1 but not Sample 2. We also assessed the incremental valid-
ity of the SCMM against the SMM-G in both samples. In Sample 1, 
the SCMM explained significantly more variance than the SMM-G 
in all of the measured constructs, providing support for incremental 
validity. These results were partially replicated in Sample 2, with the 
SCMM explaining significantly more variance in perceived somatic 
symptoms, psychological well-being, and perceived stress than the 
SMM-G. These results, however, were not replicated for proactive 
behavior or physical well-being, with a non-significant increase in 
variance explained. It is noteworthy that there was a substantial dif-
ference in internal consistency of the measure of proactive behavior 
between samples with the scale in Sample 2 exhibiting questionable 
internal consistency. It is possible that this is responsible for the dis-
crepancy in results. Further, physical well-being was measured using 
two self-report items where participants retrospectively provided 
their perception of their physical well-being in the past month. It is 
possible that a non-self-report measure of health or the use of eco-
logical momentary assessment methods would provide a more accu-
rate measure for this kind of assessment. This would allow a stronger 
conclusion to be drawn about the relationship between stress mind-
set and physical health.

4.1 | Theoretical and practical implications

The current findings indicate that the SCMM is a reliable and valid 
measure that cross-sectionally predicts proactive behavior, per-
ceived somatic symptoms, psychological well-being, perceived 
stress, and physical well-being. Future studies can therefore apply 
this measure when seeking to further understand how stress mind-
set may influence outcomes under stress. A further practical im-
plication is that the SCMM may be used to evaluate interventions 
aiming to encourage more adaptive responses to stress because it 
conceptualizes and measures stress mindset as the extent to which 
an individual believes that stress can be enhancing–a balanced view 
of stress. Specifically, stress mindset interventions in the future may 
seek to present a balanced view of stress or that stress can be en-
hancing. This is supported by the evidence for incremental validity 
attained in the current study, and is consistent with Liu, Vickers, 
Reed, and Hadad (2017), who found that presenting videos outlining 
balanced consequences of stress results in significantly lower heart 
rates and diastolic blood pressure following a laboratory-induced 
stressor than when videos outlining strictly positive or negative con-
sequences of stress are presented.

The finding that the SCMM demonstrated incremental validity, 
explaining significantly more variance (between 2.2% and 5.9%) than 
the SMM-G in all outcomes in Sample 1 and all but two outcomes 
in Sample 2, also has both practical and theoretical implications. 
The practical implication of these findings is that researchers can 
use the SCMM to measure stress mindset to improve measurement 
precision and minimize measurement error. This is important be-
cause estimates of the associations between constructs are closer 
to true population values when error in measurement is kept to a 
minimum. In terms of theoretical implications, the incremental va-
lidity provides preliminary evidence that conceptualizing stress 
mindset as a spectrum of beliefs ranging from the consequences of 
stress being debilitating to the belief that stress can be enhancing 
may be more effective in explaining stress-related outcomes than 
measuring stress mindset as fixed-debilitating to fixed-enhancing. A 
further theoretical implication is that the stress is debilitating items 
load on the same factors as the stress can be enhancing items. This 
is consistent with what has been observed with the SMM-G (Crum 
et al., 2013) and supports that beliefs that stress can be enhancing 
and stress is debilitating can be conceptualized as a spectrum of be-
liefs rather than two independent beliefs operating in parallel.

4.2 | Strengths, limitations, and future directions

In the current study, we sought to develop and evaluate the psy-
chometric properties of a theoretically consistent measure of stress 
mindset. A particular strength of the study is that the findings have 
been tested in two samples from different countries. The Australian 
sample was relatively ethnically homogeneous, while the British 
sample was more ethnically diverse. Data for the Australian sam-
ple were also collected in a research laboratory, while data for the 
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British sample were collected online. This allowed us to determine 
that the factor structure of the measure held across a range of con-
texts. To the authors’ knowledge, this is the first study to evalu-
ate the psychometric properties and measurement invariance of a 
measure of stress mindset across two international samples. The 
study must, however, be viewed in light of some limitations. Namely, 
the data were collected cross-sectionally for both samples, mean-
ing that we were unable to determine temporal precedence among 
constructs, establishing concurrent rather than predictive validity. 
Similarly, longitudinal measurement invariance could not be tested 
using this design. It is noteworthy that the SCMM showed only a 
weak correlation with the amount of stress participants were ex-
periencing and that the SCMM exhibited high test–retest reliability. 
We therefore expect that the SCMM is likely to produce stable and 
invariant measurement over time while stress levels fluctuate but 
suggest that future research should seek to longitudinally examine 
within-person variation in stress mindset using the SCMM.

A further limitation is that the current study relied on retro-
spective recall of responses to stress which prevents external va-
lidity of the measure from being assessed. Future research should 
therefore seek to examine whether the SCMM can predict non-
self report measures of subsequent behavioral responses to stress. 
Another important future direction is to understand how the do-
mains of stress mindset that are represented by the SCMM sub-
scales may be affected by different types of stressful life events, 
and whether they differentially influence stress-related health and 
performance outcomes. A strength of the SCMM is that it contains 
four subscales pertaining to these domains, which can be used in 
future investigation of these domains. It is also possible that these 
domains, which were developed by Crum et al.  (2013) using focus 
groups with research laboratory members, do not cover all beliefs 
about the consequences of stress. For example, a recent qualitative 
study has identified that stress beliefs may also comprise domains 
such as beliefs about the consequences of stress on cognition, in-
terpersonal factors, confidence, and emotion (Kilby, Sherman, & 
Wuthrich, 2020). Future research could seek to measure these ad-
ditional domains to examine whether they explain additional vari-
ance in stress-related outcomes above and beyond that explained by 
measurement of the domains already utilized in the SCMM.

While the current study sought to measure beliefs about stress in a 
way that is characteristic of a mindset (i.e., a set of beliefs with a certain 
structure, characteristics, and downstream consequences), it was be-
yond the scope of the current study to examine whether this is a better 
approach than simply looking at explicit beliefs about stress. Future re-
search should seek to examine stress mindset alongside measures that 
have emerged as recent developments in the stress beliefs literature such 
as the Beliefs About Stress Scale (Laferton, Stenzel, & Fischer, 2018).

4.3 | CONCLUSION

The current study demonstrated that the SCMM is a valid and reli-
able measure of stress mindset with good psychometric properties. 

Preliminary evidence for the reliability and validity of the SCMM 
was obtained through analysis of Sample 1 data from Australia, and 
these findings were corroborated through analysis of Sample 2 data 
from the UK. Specifically, the SCMM measures stress mindset as the 
extent to which individuals believe that the consequences of stress 
can be enhancing, and that they can use stress to be enhancing. The 
measure is theoretically consistent, is related to key stress-related 
outcomes, and should be considered as a useful measure of stress 
mindset for future research aimed at understanding, changing, and 
tracking stress mindsets across time.

ACKNOWLEDG MENTS
We thank the study participants for their valuable time. We would also 
like to thank Kristine Aas and Robyn Barrow-Anderson for their ef-
forts in collecting data for Sample 2. This project was supported by the 
Australian Government Research Training Program. Martin S. Hagger's 
contribution was supported by a Finland Distinguished Professor 
(FiDiPro) award (Dnro 1801/31/2105) from Business Finland.

CONFLIC T OF INTERE S T
The authors declare that they have no conflicts of interest.

AUTHOR CONTRIBUTIONS
Study conceptualization and development: Jacob J. Keech, 
Kyra Hamilton, Martin S. Hagger, Sheina Orbell, and Frances V. 
O’Callaghan; Data collection: Jacob J. Keech, Sheina Orbell; Data 
curation and analysis: Jacob J. Keech; Writing—original draft: Jacob 
J. Keech, Kyra Hamilton, Martin S. Hagger, Sheina Orbell, and 
Frances V. O’Callaghan; Writing—review and editing: Jacob J. Keech, 
Kyra Hamilton, Martin S. Hagger, Sheina Orbell, and Frances V. 
O’Callaghan.

PEER RE VIE W
The peer review history for this article is available at https://publo​
ns.com/publo​n/10.1002/brb3.1963.

DATA AVAIL ABILIT Y S TATEMENT
The data file, analysis code, and output files from all analyses can be 
accessed on the project website at: https://osf.io/6kdgz/

ORCID
Jacob J. Keech   https://orcid.org/0000-0003-2504-9778 
Sheina Orbell   https://orcid.org/0000-0002-8665-3541 
Martin S. Hagger   https://orcid.org/0000-0002-2685-1546 
Frances V. O’Callaghan   https://orcid.org/0000-0003-1333-3149 
Kyra Hamilton   https://orcid.org/0000-0001-9975-685X 

R E FE R E N C E S
American College Health Association (2017). American College Health 

Association-National College Health Assessment II: Reference 
Group Executive Summary Fall 2016. American College Health 
Association.

Blackwell, L. S., Trzesniewski, K. H., & Dweck, C. S. (2007). Implicit theories 
of intelligence predict achievement across an adolescent transition: 

https://publons.com/publon/10.1002/brb3.1963
https://publons.com/publon/10.1002/brb3.1963
https://osf.io/6kdgz/
https://orcid.org/0000-0003-2504-9778
https://orcid.org/0000-0003-2504-9778
https://orcid.org/0000-0002-8665-3541
https://orcid.org/0000-0002-8665-3541
https://orcid.org/0000-0002-2685-1546
https://orcid.org/0000-0002-2685-1546
https://orcid.org/0000-0003-1333-3149
https://orcid.org/0000-0003-1333-3149
https://orcid.org/0000-0001-9975-685X
https://orcid.org/0000-0001-9975-685X


     |  13 of 14KEECH et al.

A longitudinal study and an intervention. Child Development, 78(1), 
246–263. https://doi.org/10.1111/j.1467-8624.2007.00995.x

Brown, T. A. (2014). Confirmatory Factor Analysis for Applied Research, 2nd 
ed. Guilford Publications.

Casey, L. (2014). Stress and Wellbeing in Australia Survey 2014. Australian 
Psychological Society.

Casper, A., Sonnentag, S., & Tremmel, S. (2017). Mindset matters: The role 
of employees’ stress mindset for day-specific reactions to workload 
anticipation. European Journal of Work and Organizational Psychology, 
26(6), 798–810. https://doi.org/10.1080/13594​32X.2017.1374947

Centers for Disease Control and Prevention (2000). Measuring Healthy Days: 
Population Assessment of Health-Related Quality of Life. Atlanta, GA.

Cheung, G. W., & Rensvold, R. B. (2002). Evaluating goodness-of-fit 
indexes for testing measurement invariance. Structural Equation 
Modeling: A Multidisciplinary Journal, 9(2), 233–255. https://doi.
org/10.1207/S1532​8007S​EM0902_5

Cohen, S., & Williamson, G. M. (1988). Perceived stress in a probability 
sample of the United States. In S. Spacapan, & S. Oskamp (Eds.), The 
Social Psychology of Health. Sage.

Colwell, S. R. (2016). The composite reliability calculator. Technical report, 
https://doi.org/10.13140/​RG.2.1.4298.088

Crum, A. J., Akinola, M., Martin, A., & Fath, S. (2017). The role of stress 
mindset in shaping cognitive, emotional, and physiological responses 
to challenging and threatening stress. Anxiety, Stress, & Coping, 30(4), 
379–395. https://doi.org/10.1080/10615​806.2016.1275585

Crum, A. J., Salovey, P., & Achor, S. (2013). Rethinking stress: The role of 
mindsets in determining the stress response. Journal of Personality 
and Social Psychology, 104(4), 716–733. https://doi.org/10.1037/
a0031201

Dimitrov, D. M. (2017). Testing for factorial invariance in the context of 
construct validation. Measurement and Evaluation in Counseling and 
Development, 43(2), 121–149. https://doi.org/10.1177/07481​75610​
373459

Dweck, C. S. (1999). Self-theories: Their Role in Motivation, Personality, and 
Development. Psychology Press.

Dweck, C. S., Chiu, C., & Hong, Y. (1995). Implicit theories and their 
role in judgments and reactions: A word from two perspectives. 
Psychological Inquiry, 6(4), 267–285. https://doi.org/10.1207/s1532​
7965p​li0604_1

Dweck, C. S., & Yeager, D. S. (2019). Mindsets: A view from two eras. 
Perspectives on Psychological Science, 14(3), 481–496. https://doi.
org/10.1177/17456​91618​804166

Hagger, M. S., Keech, J. J., & Hamilton, K. (2020). Managing stress during 
the coronavirus disease 2019 pandemic and beyond: Reappraisal and 
mindset approaches. Stress and Health, 36(3), 396–401. https://doi.
org/10.1002/smi.2969

Holmes, T. H., & Rahe, R. H. (1967). The social readjustment rating 
scale. Journal of Psychosomatic Research, 11(2), 213–218. https://doi.
org/10.1016/0022-3999(67)90010​-4

Hu, L., & Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance 
structure analysis: Conventional criteria versus new alternatives. 
Structural Equation Modeling: A Multidisciplinary Journal, 6(1), 1–55. 
https://doi.org/10.1080/10705​51990​9540118

Job, V., Dweck, C. S., & Walton, G. M. (2010). Ego depletion—Is it all 
in your head? Implicit theories about willpower affect self-reg-
ulation. Psychological Science, 21(11), 1686–1693. https://doi.
org/10.1177/09567​97610​384745

Keech, J. J., Cole, K. L., Hagger, M. S., & Hamilton, K. (2020). The asso-
ciation between stress mindset and physical and psychological well-
being: Testing a stress beliefs model in police officers. Psychology 
& Health, 35(11), 1306–1325. https://doi.org/10.1080/08870​
446.2020.1743841

Keech, J. J., Hagger, M. S., & Hamilton, K. (2019). Changing stress mind-
sets with a novel imagery intervention: A randomized controlled trial. 
Emotion, https://doi.org/10.1037/emo00​00678

Keech, J. J., Hagger, M. S., O’Callaghan, F. V., & Hamilton, K. (2018). The 
influence of university students’ stress mindsets on health and per-
formance outcomes. Annals of Behavioral Medicine, 52(12), 1046–
1059. https://doi.org/10.1093/abm/kay008

Keech, J. J., Orbell, S., Hagger, M. S., O'Callaghan, F. V., & Hamilton, K. 
(2020). Data for psychometric properties of the stress control mindset 
measure in university students from Australia and the UK; Open Science 
Framework; https://doi.org/10.17605/​OSF.IO/6KDGZ

Keller, A., Litzelman, K., Wisk, L. E., Maddox, T., Cheng, E. R., Creswell, 
P. D., & Witt, W. P. (2012). Does the perception that stress affects 
health matter? The association with health and mortality. Health 
Psychology, 31(5), 677–684. https://doi.org/10.1037/a0026743

Kilby, C. J., & Sherman, K. A. (2016). Delineating the relationship be-
tween stress mindset and primary appraisals: Preliminary findings. 
SpringerPlus, 5, 336.

Kilby, C. J., Sherman, K. A., & Wuthrich, V. (2020). How do you think 
about stress? A qualitative analysis of beliefs about stress. Journal 
of Health Psychology, https://doi.org/10.1177/13591​05320​926543

Laferton, J. A. C., Stenzel, N. M., & Fischer, S. (2018). The Beliefs 
About Stress Scale (BASS): Development, reliability, and validity. 
International Journal of Stress Management, 25(1), 72–83. https://doi.
org/10.1037/str00​00047

Lazarus, R. S., & Folkman, S. (1984). Stress, Appraisal, and Coping, Vol. 725. 
Springer.

Lazarus, R. S., & Launier, R. (1978). Stress-related transactions be-
tween person and environment. In L. A. Pervin, & M. Lewis (Eds.), 
Perspectives in Interactional Psychology (pp. 287–327). Springer.

Liu, J. J., Vickers, K., Reed, M., & Hadad, M. (2017). Re-conceptualizing 
stress: Shifting views on the consequences of stress and its ef-
fects on stress reactivity. PLoS One, 12(3), e0173188. https://doi.
org/10.1371/journ​al.pone.0173188

Lovallo, W. R. (2015). Stress and Health: Biological and Psychological 
Interactions, 3rd ed. Sage.

MacCallum, R. C., Browne, M. W., & Sugawara, H. M. (1996). Power 
analysis and determination of sample size for covariance struc-
ture modeling. Psychological Methods, 1(2), 130. https://doi.
org/10.1037/1082-989X.1.2.130

McNeish, D. (2018). Thanks coefficient alpha, we’ll take it from here. 
Psychological Methods, 23(3), 412–433. https://doi.org/10.1037/
met00​00144

Moriarty, D. G., Zack, M. M., & Kobau, R. (2003). The Centers for Disease 
Control and Prevention's Healthy Days Measures-Population tracking 
of perceived physical and mental health over time. Health and Quality 
of Life Outcomes, 1, 37. https://doi.org/10.1186/1477-7525-1-37

Motl, R. W., & DiStefano, C. (2002). Longitudinal invariance of self-es-
teem and method effects associated with negatively worded items. 
Structural Equation Modeling, 9(4), 562–578. https://doi.org/10.1207/
S1532​8007S​EM0904_6

Muthén, L. K., & Muthén, B. O. (2002). How to use a Monte Carlo study 
to decide on sample size and determine power. Structural Equation 
Modeling: A Multidisciplinary Journal, 9(4), 599–620. https://doi.
org/10.1207/s1532​8007s​em0904_8

Muthén, L., & Muthén, B. (2015). Mplus User's Guide, 7th ed. Muthén & 
Muthén.

Myers, N. D., Ahn, S., & Jin, Y. (2011). Sample size and power esti-
mates for a confirmatory factor analytic model in exercise and 
sport: A Monte Carlo approach. Research Quarterly for Exercise 
and Sport, 82(3), 412–423. https://doi.org/10.1080/02701​
367.2011.10599773

Nabi, H., Kivimäki, M., Batty, G. D., Shipley, M. J., Britton, A., Brunner, 
E. J., & Singh-Manoux, A. (2013). Increased risk of coronary heart 
disease among individuals reporting adverse impact of stress on 
their health: The Whitehall II prospective cohort study. European 
Heart Journal, 34(34), 2697–2705. https://doi.org/10.1093/eurhe​
artj/eht216

https://doi.org/10.1111/j.1467-8624.2007.00995.x
https://doi.org/10.1080/1359432X.2017.1374947
https://doi.org/10.1207/S15328007SEM0902_5
https://doi.org/10.1207/S15328007SEM0902_5
https://doi.org/10.13140/RG.2.1.4298.088
https://doi.org/10.1080/10615806.2016.1275585
https://doi.org/10.1037/a0031201
https://doi.org/10.1037/a0031201
https://doi.org/10.1177/0748175610373459
https://doi.org/10.1177/0748175610373459
https://doi.org/10.1207/s15327965pli0604_1
https://doi.org/10.1207/s15327965pli0604_1
https://doi.org/10.1177/1745691618804166
https://doi.org/10.1177/1745691618804166
https://doi.org/10.1002/smi.2969
https://doi.org/10.1002/smi.2969
https://doi.org/10.1016/0022-3999(67)90010-4
https://doi.org/10.1016/0022-3999(67)90010-4
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1177/0956797610384745
https://doi.org/10.1177/0956797610384745
https://doi.org/10.1080/08870446.2020.1743841
https://doi.org/10.1080/08870446.2020.1743841
https://doi.org/10.1037/emo0000678
https://doi.org/10.1093/abm/kay008
https://doi.org/10.17605/OSF.IO/6KDGZ
https://doi.org/10.1037/a0026743
https://doi.org/10.1177/1359105320926543
https://doi.org/10.1037/str0000047
https://doi.org/10.1037/str0000047
https://doi.org/10.1371/journal.pone.0173188
https://doi.org/10.1371/journal.pone.0173188
https://doi.org/10.1037/1082-989X.1.2.130
https://doi.org/10.1037/1082-989X.1.2.130
https://doi.org/10.1037/met0000144
https://doi.org/10.1037/met0000144
https://doi.org/10.1186/1477-7525-1-37
https://doi.org/10.1207/S15328007SEM0904_6
https://doi.org/10.1207/S15328007SEM0904_6
https://doi.org/10.1207/s15328007sem0904_8
https://doi.org/10.1207/s15328007sem0904_8
https://doi.org/10.1080/02701367.2011.10599773
https://doi.org/10.1080/02701367.2011.10599773
https://doi.org/10.1093/eurheartj/eht216
https://doi.org/10.1093/eurheartj/eht216


14 of 14  |     KEECH et al.

Raykov, T. (1997). Estimation of composite reliability for congeneric mea-
sures. Applied Psychological Measurement, 21(2), 173–184. https://
doi.org/10.1177/01466​21697​0212006

Ree, M. J., French, D., MacLeod, C., & Locke, V. (2008). Distinguishing cog-
nitive and somatic dimensions of state and trait anxiety: Development 
and validation of the State-Trait Inventory for Cognitive and Somatic 
Anxiety (STICSA). Behavioural and Cognitive Psychotherapy, 36(3), 
313–332. https://doi.org/10.1017/S1352​46580​8004232

Ree, M. J., MacLeod, C., French, D., & Locke, V. (2000). The State–Trait 
Inventory for Cognitive and Somatic Anxiety: Development and valida-
tion. Paper presented at the Poster presented at: Annual Meeting 
of the Association for the Advancement of Behavior Therapy, New 
Orleans, LA.

Skinner, N., & Brewer, N. (2002). The dynamics of threat and chal-
lenge appraisals prior to stressful achievement events. Journal 
of Personality and Social Psychology, 83(3), 678–692. https://doi.
org/10.1037//0022-3514.83.3.678

Tennant, R., Hiller, L., Fishwick, R., Platt, S., Joseph, S., Weich, S., & Stewart-
Brown, S. (2007). The Warwick-Edinburgh mental well-being scale 
(WEMWBS): Development and UK validation. Health and Quality of 
Life Outcomes, 5, 63. https://doi.org/10.1186/1477-7525-5-63

Yeager, D. S., & Dweck, C. S. (2012). Mindsets that promote resil-
ience: When students believe that personal characteristics can be 
developed. Educational Psychologist, 47(4), 302–314. https://doi.
org/10.1080/00461​520.2012.722805

Zhang, Z., & Yuan, K.-H. (2018). Practical statistical power analysis using 
Webpower and R, Granger, IN: ISDSA Press.

SUPPORTING INFORMATION
Additional supporting information may be found online in the 
Supporting Information section.

How to cite this article: Keech JJ, Orbell S, Hagger MS, 
O’Callaghan FV, Hamilton K. Psychometric properties of the 
stress control mindset measure in university students from 
Australia and the UK. Brain Behav. 2020;00:e01963. https://
doi.org/10.1002/brb3.1963

https://doi.org/10.1177/01466216970212006
https://doi.org/10.1177/01466216970212006
https://doi.org/10.1017/S1352465808004232
https://doi.org/10.1037//0022-3514.83.3.678
https://doi.org/10.1037//0022-3514.83.3.678
https://doi.org/10.1186/1477-7525-5-63
https://doi.org/10.1080/00461520.2012.722805
https://doi.org/10.1080/00461520.2012.722805
https://doi.org/10.1002/brb3.1963
https://doi.org/10.1002/brb3.1963

