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Abstract 

Background:  Resilience refers to the process through which individuals deal with the adversity they experience. 
Previous research has shown there are multiple factors that contribute to individuals’ resilience, leading to increas-
ing interest in the development of multidimensional resilience models. Once such recently proposed model is The 
Resilience Shield, which clusters groups of protective factors into different shield layers. The stronger these layers, the 
better the protection against adversity (Pronk et al. in The Resilience Shield, Pan Macmillan Australia, 2021). While this 
model was based in part on existing literature, no empirical evaluation has occurred to date. The aim of this study 
was therefore to evaluate the model fit for each of the modifiable shield layers and the overall model, and to examine 
whether each of the constructs included contributes to observed resilience scores.

Methods:  Participants completed a series of questionnaires via The Resilience Shield website assessing constructs 
relevant to each resilience shield layer. Data from 3337 participants was analysed using Structural Equation Modelling 
and regression analyses.

Results:  The results showed acceptable fit of the measurement model for the Social, Mind, and Professional Layers, 
but poor fit for the Body Layer. There was also good fit for the overall model. In addition, all but one of the constructs 
included in The Resilience Shield survey explained independent variance in either dispositional resilience scores, or 
dispositional vulnerability scores.

Conclusion:  These results broadly support the multidimensional structure proposed by The Resilience Shield model 
and suggest that (at least in the population in which it was tested) this may be an acceptable model to index indi-
viduals’ performance on a range of indicators that contribute to resilience.
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Background
Resilience refers to “the process of adapting well in the 
face of adversity, trauma, tragedy, threats or even signifi-
cant sources of stress” [2, paragraph 4]. Greater resilience 
has a positive impact on individuals’ functioning in a 
range of domains, including psychological, physiological 
and occupational domains. Positive outcomes associated 

with greater resilience include longevity, lower rates of 
mental health disorders, greater well-being, better work 
performance and increased life satisfaction [47, 52, 98]. 
Psychologically, enhanced resilience has been shown to 
be a significant protective factor against psychopatholo-
gies [4] as greater resilience is associated with lower rates 
of emotional vulnerability and psychological distress [38] 
as well as a  reduced likelihood of PTSD symptomology 
following an adverse event [73, 97]. Greater resilience is 
also associated with better physical health [67, 102], and 
has shown to maximize benefits from treatment inter-
ventions for illnesses such as coronary heart disease and 
diabetes [18, 106]. In a workplace setting, more resilient 
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individuals are less likely to experience frequent stress 
and suffer from burnout [64, 95]. Hence, the study of 
resilience can provide invaluable implications in practi-
cal and theoretical fields of mental and physical health, as 
well as in organisations.

Several approaches have been taken to measure resil-
ience in individuals [104]. One approach is to ask people 
to report on their level of resilience directly, for exam-
ple by asking individuals to report how well they bounce 
back from adversity. This is the approach employed for 
example in the Brief Resilience Scale [91]. A downside 
of this approach is that it might be difficult for individ-
uals to have insight in their own resilience, as this is a 
complex, abstract concept. Research has suggested that 
self-reports of such constructs are less reliable than self-
reports on for example patterns of behaviour, as people 
have limited introspective access to abstract psychologi-
cal concepts [59, 69].

Alternatively, the processes that are thought to con-
tribute to more resilient outcomes can be measured. The 
benefit of this approach is that individuals find it easier 
to report on more specific and more salient behaviours, 
thoughts, and goals, and such reports tend to be more 
accurate [69]. An example of this approach to measuring 
resilience is the Connor-Davison Resilience Scale, where 
the 25 items cover a range of hypothesized predictors 
of resilience (CD-RISC) [26]. The downside of the latter 
approach however, is that using items that reflect hypoth-
esized contributing factors compromises researchers’ 
ability to test hypotheses regarding the factors that may 
underpin individual differences in resilience. For such 
research, it is imperative to use a measure that is not 
already confounded by the inclusion of potential predic-
tors. For example, the CD-RISC includes items reflecting 
the use of humour and having a strong sense of purpose. 
Any research examining the contribution of humour and 
purpose to resilience using the CD-RISC as the outcome 
measure is therefore likely to over-estimate the contribu-
tion of these factors.

Different research areas have focused on understanding 
the mechanisms that contribute to enhanced resilience. 
For example, cognitive psychologists have sought to 
identify the individual cognitive processes that enhance 
resilience (e.g. [77, 86]). Others have focused on affec-
tive mechanisms (e.g. [8, 10]), developmental perspec-
tives (e.g. [63]), skills and personality attributes (e.g. [26]), 
biological factors [29], or physical health characteristics 
(e.g. [88, 89]). While such research provides valuable 
insight into the determinants of resilience, increasingly 
researchers and clinicians are emphasizing the need for 
comprehensive models that approach resilience from 
multiple domains, as factors in each individual domains 

will inevitably only explain a small portion of the resil-
ience puzzle [43, 92].

One such multi-dimensional model recently proposed 
is The Resilience Shield [80]. The Resilience Shield is 
a theoretical model of resilience developed by Dr Dan 
Pronk, Ben Pronk DSC and Tim Curtis, all of whom 
are Australian Army veterans who served for extensive 
periods within the Special Air Service Regiment. Their 
interest in the concept of resilience originates from their 
observations of the chronic and acute reactions of them-
selves and their colleagues following exposure to peri-
ods of stress, including significant exposure to combat 
in theatres such as Afghanistan, Iraq, Timor Leste and 
Sierra Leone. They observed markedly different reac-
tions to these stressors amongst their peers, an ostensi-
bly homogenous cohort of individuals who had all been 
screened for above average mental and physical robust-
ness through the unit’s selection process. This initial 
observation served as a catalyst for a literature review 
on the topic of resilience which led to the conclusion 
that resilience was dynamic (in that it can change within 
an individual as a result of time, circumstance and the 
domain specificity of the stressor), modifiable (it can be 
increased through deliberate and targeted intervention) 
and multifactorial (there are multiple constituent ele-
ments that contribute to enhanced resilience).

Based on their literature review, the authors observed 
that the key constituent elements of resilience identified 
in existing resilience research could be grouped along 
thematic lines. Moreover, they identified that there did 
not appear to be a holistic model of resilience that looked 
at how these thematic groups interacted with each other. 
Based on this, they developed the Resilience Shield 
model. The Resilience Shield refers to these thematic 
groups of resilience factors as ‘layers’.

The Innate Layer consists of genetic and epigenetic 
factors; The Mind Layer consists of psychological and 
spiritual factors; The Body Layer consists of physiologi-
cal factors; The Social Layer consists of factors related 
to support from others; The Professional Layer consists 
of vocational factors. Finally, the Adaptation Layer is an 
overarching layer, which recognises that domain-specific 
resilience developed in the previous layers has transfer-
ability to novel challenges. The Resilience Shield model 
further proposes that these layers do not exist in isola-
tion, but rather interact with one another in a weave-
like fashion, as depicted in Fig. 1. Finally, the model was 
designed to be universally applicable, providing relevance 
and insight to individuals across a wide range of demo-
graphic and geographic characteristics. The Resilience 
Shield model was codified in a book, The Resilience 
Shield, published by Pan MacMillan in August 2021 [80].
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The Resilience Shield model was developed by amal-
gamating existing empirical findings. Indeed, there is 
empirical support for an association between the con-
structs captured in each of the Layers and variation in 
resilience. Relevant to the Mind Layer, there is an abun-
dance of evidence showing that cognitive processes 
contribute to resilience. One such construct is cognitive 
flexibility, defined as the ability to adaptively switch cog-
nitive sets to better suit the environment [32]. Multi-
ple studies have found a significant positive correlation 
between cognitive flexibility and resilience [74] showing 
for example that more resilient individuals can flexibly 
apply different coping strategies depending on the cir-
cumstances, rather than being set in implementing only 
one strategy [93]. The construct of mindfulness, defined 
as the ability to intentionally focus attention on the pre-
sent moment non-judgementally [46], has also been 
shown to be a significant predictor of resilience [44, 48, 
72]. Practicing the skill of mindfulness brings awareness 
to the transient nature of negative thoughts, emotions 

and bodily sensations, which in turn allows for an individ-
ual to respond objectively rather than reacting reflexively 
[46, 60]. Several studies have also shown the construct 
of gratitude, defined as the quality of being thankful and 
readiness to show appreciation [82], to be a significant 
contributor to resilience [36, 62]. Lastly, the construct 
locus of control, referring to an individual’s beliefs on 
whether outcomes occur as a direct result of their own 
actions or due to external factors such as chance, has also 
been suggested to contribute to resilience [35]. Specifi-
cally, multiple studies have demonstrated that individuals 
with an internal locus of control, the belief that outcomes 
are a direct result of their own actions, show higher levels 
of resilience compared to those with an external locus of 
control [17, 35, 73].

It has also long been known that physical factors make 
an important contribution to resilience. Research has 
shown for example that more resilient people tend to 
exercise more [20] and have a healthier diet [70]. Moreo-
ver, a sufficient amount of quality sleep appears to be an 

Fig. 1  The weave-like pattern through which the different layers of the Resilience Shield are connected
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important predictor of resilience. Studies have shown 
that good sleepers are more resilient than poor sleepers, 
with these individuals showing higher sleep efficiency, 
less light sleep, more slow-wave sleep and less awaken-
ings throughout their sleep [55]. Further, another study 
investigating the association between sleep, resilience 
and psychological distress in veterans found that whilst 
poor sleep was associated with greater psychological 
distress, resilience was found to have significant buffer-
ing effects on this relationship, suggesting that greater 
resilience may also protect individuals from the nega-
tive impacts of poor sleep [42]. A possible reason for this 
could be due to sleep and resilience sharing similar neu-
ronal networks and brain hubs [99]. These research find-
ings led to the inclusion of a Body Layer in the Resilience 
Shield model.

The inclusion of a Social layer was based on the litera-
ture showing that social support is a key determinant 
of resilience, independent of gender, age, education and 
income level, and ethnicity [9]. Social support can be 
described as “the provision of a social network’s psy-
chological and material resources intended to benefit an 
individual’s capacity to cope with stress” [90]. One study 
conducted found that individuals’ PTSD symptoms were 
less likely to lead to suicidal behaviour if they had high 
perceived social support, a finding which highlights the 
contribution of social support to developing stronger 
resilience [76]. Additionally, poorer social support has 
shown to be associated with increases in morbidity and 
mortality in a range of medical illnesses, whereas higher 
levels of social support have been shown to buffer or pro-
tect against the full impact of these illnesses [6, 75].

Finally, the inclusion of the Professional layer was 
derived from literature in the domain of work psychol-
ogy that has shown how work-related attributes can 
also contribute to better resilience. For example, the job 
demands/resources model proposes that health-protect-
ing factors known as job resources, are what keep peo-
ple healthy at work in the face of high job demand. Job 
demands are the aspects of a job that require sustained 
physiological and psychological efforts, and are asso-
ciated with negative costs [27, 34]. Constructs which 
contribute towards job resources include occupational 
self-efficacy and job autonomy, whilst workload contrib-
utes towards job demands [34]. Job autonomy, defined 
as the degree to which employees have control and dis-
cretion over how to carry out duties [83] and occupa-
tional self-efficacy, defined as employees’ belief in their 
own competence to successfully and effectively perform 
across different situations and tasks in a job [87], have 
both shown to be significantly correlated with resilience 
[34]. Whilst workload is associated with poorer out-
comes [34] studies have shown that greater resilience is 

associated with lower levels of heavy workload-induced 
distress [50]. Lastly, it is theorised that individuals’ sense 
of purpose in the workplace also contributes to resilience, 
as studies have shown that individuals who report having 
a greater sense of purpose demonstrate quicker and more 
efficient emotional recovery following negative events 
[85].

While The Resilience Shield model is based on exist-
ing empirical findings, it remains to be seen whether the 
model itself is empirically supported. This is critical if 
the model is to serve as the basis for assessing individu-
als’ resilience level to identify areas where improvements 
could be made, and/or as the basis for evaluating the suc-
cess of resilience building interventions or programs. As 
such, the aim of the current study was to investigate the 
validity of the model by i. examining whether each of the 
constructs identified in each of the layers contribute a 
“Layer” latent construct, ii. examining whether each of 
the layers contribute to a higher order latent construct 
(“resilience”), and iii. examining whether each of the con-
structs constituting each layer contributes to observed 
resilience scores. As the primary value of this model 
lies in the contribution to improving resilience, only the 
modifiable layers of the resilience Shield were evaluated 
(i.e. Mind, Body, Social, and Professional, excluding the 
Innate and Adaptation Layers).

To do so, data collected through the Resilience 
Shield survey hosted on the developers’ website (resil-
ienceshield.com) was analyzed using Structural Equation 
Modeling and regression analyses. Given the large num-
ber of constructs The Resilience Shield survey aimed to 
address, the number of items to index each construct was 
minimised to prevent drop-out and survey fatigue. As 
such, the instrument items incorporated into this Resil-
ience Shield survey were guided by the results from two 
pilot studies, of which relevant details are also reported.

Overall resilience was measured using the Hardi-
ness Scale [58], which circumvents the two issues relat-
ing to the measurement of resilience described above. 
The scale does not ask people to reflect on their general 
resilience level, circumventing the problems associated 
with people’s limited introspection. Instead, the scale 
asks about specific thoughts and feelings that are reflec-
tive of individuals that are more resistant to stress and 
adversity, and thoughts and feeling that are characteris-
tic of individuals who are highly sensitive to stress and 
adversity (an approach akin to measures of personality). 
As the scale does not include items reflecting any of the 
constructs included in the Resilience Shield model lay-
ers, this bypasses the issue of the measure of resilience 
incorporating possible predictors identified in the Resil-
ience Shield model. Another major benefit of the Har-
diness Scale is that it assesses both Resilience factors 
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and Vulnerability factors. Resilience factors are assets, 
resources, characteristics and skills which may reduce 
the risk of negative outcomes after or during an acute or 
chronic stressor. Vulnerability factors on the other hand 
are factors which increase the probability of negative out-
comes when faced with adversity [58].

Methods
Methods Pilot Study 1
Pilot Study 1 was designed to assess the reliability of the 
instruments designed to capture constructs in the Mind 
layer and Professional layer, and critically to determine 
the subset of instrument items to be used in the main 
study.

Participants were recruited through Amazon Mechani-
cal Turk among US-based workers with > 5000 com-
pleted Human Intelligence Tasks (HITs), and an approval 
rate of > 98%. Four-hundred and fifty participants were 
recruited. Their average age was 43.81, SD = 12.55; 50.9% 
identified as male, 48.7% as female, one participant iden-
tified as non-binary, and one preferred not to disclose 
gender information. Most participants (84.7%) were 
White American, European American, or Middle East-
ern American, 6.7% were Black or African American, 
6.2% were American Indian or Alaska Native, five partici-
pants were multi-racial, and another six chose the ‘Other’ 
response option. Most participants were either married 
(46%) or never married (38.9%), some were divorced 
(12%) or separated (1.1%), while a small number were 
widowed (2%). Most participants had an undergraduate 
(49.6%) or postgraduate (16.2%) degree, others obtained 
a high school degree (18.7%), doctorate (5.1%), diploma 
(4.4%), or trade degree (4.2%). A smaller number did not 
complete high school (1.3%) or preferred not to disclose 
educational qualifications (0.4%).

After providing written informed consent, participants 
were administered the instruments relating to the Mind 
layer and Professional layer described below. The aver-
age time to complete the battery of questionnaires was 
13.76 min. Participants were reimbursed 2USD.

Methods Pilot Study 2
Data from Pilot Study 2 were used to assess the reliabil-
ity of the instruments designed to capture constructs in 
the Social layer, and critically to determine the subset of 
instrument items to be used in the main study.

Participants were recruited through The Resilience 
Shield Website and social media platforms. The data 
were downloaded on 19 February 2021, at which point 
968 participants had completed the survey, with a mean 
age of 39.47 (SD = 11.35). The majority of participants 
was female (58.26%), with 41.43% identifying as male, 
and 3 participants as identifying as non-binary. Most 

participants were living in Australia (90.70%), with a 
minority residing in the UK (2.38%), the US (2.07%), or 
New Zealand (0.83%). Almost half of participants were 
married (47.35%), with other reporting their relationship 
status as engaged (5.17%), living with a partner (14.77), 
or in a relationship (6.40%). Others were single (20.76%), 
divorced (1.14%), or separated (1.76%). A small number 
of participants ticked the ‘Other’ option (0.72%). Most 
participants had an undergraduate (29.44%) or post-
graduate (36.36%) degree, others obtained a high school 
degree (8.37%), diploma (11.36%), trade degree (4.03%), 
or doctorate (8.3%). A smaller number did not complete 
high school (1.76%) or preferred not to disclose educa-
tional qualifications (0.31%).

After providing written informed consent, participants 
were administered a battery of questionnaires includ-
ing the instrument relating to the Social layer described 
below. The battery of questionnaires took about 25 min 
to complete. Participants were not reimbursed.

Methods main study
Participants
Participants were recruited through The Resilience Shield 
book, social media platforms, and direct author engage-
ments, including corporate consulting engagements and 
keynote presentations. While data collection is ongo-
ing, data for this study were downloaded on November 
8, 2021, at which point in time 3990 participants had 
started the survey and 3564 had completed it. In the 
final sample, by far the majority of participants resided 
in Australia (86.4%), with a small percentage residing 
in the United States (2.5%), New Zealand (1.8%), the 
United Kingdom (1.5%), and Canada (1%). The majority 
of participants identified as female (62.1%), with 37.3% 
male participants and 0.6% who identified as non-binary 
or preferred not to disclose gender. Mean age was 39.5, 
SD = 12.07, range 16–84.

Questionnaires
Demographic questions  The following demographic 
information was collected: Gender, Date of birth, Employ-
ment sector, Country of residence, Highest educational 
qualification, Annual gross household income bracket, 
and Relationship status.

Resilience  Resilience was measured using an abbreviated 
version of the 18-item Dual-Process Hierarchical Scale of 
Hardiness developed by Lo Bue [58]. This questionnaire 
measures both the process of dispositional resilience 
(which provides strength and resources when confronted 
with adversity) and the process of dispositional vulnerabil-
ity (which increases sensitivity to stressors). Dispositional 
Resilience is indexed across three three-item subscales: 
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Commitment (e.g. ‘I really look forward to the tasks I have 
to do each day’), Control (e.g. ‘I feel confident I can handle 
just about any challenge’), and Challenge (e.g. ‘I’m always 
seeking for new challenges to overcome’). Likewise, Dis-
positional Vulnerability is indexed across three three-item 
subscales: Alienation (e.g. ‘Sometimes, life is meaningless 
to me’), Powerlessness (e.g. ‘No matter how hard I try, my 
efforts usually accomplish nothing’), and Rigidity (e.g. 
‘I don’t like to make changes in my regular activities’). 
Respondents are asked to indicate how true each state-
ment is for them on a five-point Likert scale (1 = Not at all 
true, 2 = Slightly true, 3 = Moderately true, 4 = Very true, 
5 = Completely true). Higher scores indicate that respond-
ents see themselves more as having the specific thoughts 
and feelings that are reflective of individuals that are more 
resistant to stress and adversity (dispositional resilience), 
and less as having the specific thoughts and feeling that 
are characteristic of individuals who are highly sensitive 
to stress and adversity (dispositional vulnerability).

SEM analyses on data from Pilot Study 1 which admin-
istered the full 18-item version of this instrument pro-
vided support for a correlated dual process model 
with the latent constructs Dispositional Resilience and 
Dispositional Vulnerability indexed by their respec-
tive sub-constructs as measured by the three items rel-
evant to these scales, Chi squared = 294.402, p < 0.001, 
CFI = 0.997, RMSEA = 0.055. Cronbach’s alpha for each 
of the subscales was high: Commitment = 0.906, Con-
trol = 0.840, Challenge = 0.838, Alienation = 0.879, Pow-
erlessness = 0.888, Rigidity = 0.899; as was the reliability 
of the Dispositional Resilience total scores (Cronbach’s 
alpha = 0.922) and the Dispositional Vulnerability total 
scores (Cronbach’s alpha = 0.864).

In the current study, the highest loading item on each 
subscale (the example items described above) for each of 
the two processes was retained, with their scores aver-
aged to create a Dispositional Resilience Score (Cron-
bach’s alpha = 0.733) and a Dispositional Vulnerability 
Score (Cronbach’s alpha = 0.559). Higher scores therefore 
reflect greater resilience and vulnerability, respectively.

Mind layer instruments  Mindfulness. Mindfulness was 
measured using an abbreviated version of the 15-item 
Mindful Attention Awareness Scale [12]. This scale asked 
respondents to report how frequently they experience a 
range of mindful states in everyday life, on a six-point Lik-
ert scale ranging from ‘Almost never’ to ‘Almost always’. 
The scale reports strong psychometric properties and 
has been validated with college, community, and cancer 
patient samples [12].

Data from Pilot Study 1 which administered the full 
15-item version of this instrument showed high internal 
consistency, Cronbach’s alpha = 0.933. A SEM showed 

that all items loaded onto a common latent factor, 
χ2(90) = 205.25, p < 0.001, CFI = 0.99, RMSEA = 0.06. 
The two items with the highest R2 were retained in the 
current study (‘It seems I am "running on automatic," 
without much awareness of what I’m doing’, and ‘I rush 
through activities without being really attentive to them’). 
Scores on these items were reverse coded and averaged 
to calculate a Mindfulness Score, with higher scores indi-
cating a higher frequency of experiencing mindful states.

Gratitude. Gratitude was measured using an abbrevi-
ated version of the Gratitude Questionnaire [65]. In this 
six-item survey, respondents indicate their agreement 
with various statements about experiencing gratitude in 
everyday life, on a seven-point Likert scale ranging from 
‘Strongly disagree’ to ‘Strongly agree’.

The scale reports good psychometric properties [65]. In 
Pilot Study 1 which administered the full six-item version 
of this instrument, internal consistency was likewise high 
with Cronbach’s alpha = 0.896. A SEM showed that all 
items loaded onto a common latent factor, χ2(9) = 53.86, 
p < 0.001, CFI = 0.99, RMSEA = 0.11. The two items with 
the highest R2 were retained in the current study (‘I have 
so much in life to be thankful for’, and ‘If I had to list 
everything that I felt grateful for, it would be a very long 
list.’). Scores on these two items were averaged to pro-
duce a Gratitude Score, with higher scores indicating a 
greater disposition to experience gratitude.

Locus of Control. Locus of Control was measured 
using an abbreviated and modified version of Rotter’s 
Internal External Locus of Control Scale [39, 81]. This 
original scale is a 29-item force choice paradigm where 
respondents must choose between an internal or exter-
nal interpretation of a situation (e.g. ‘Becoming a success 
is a matter of hard work, luck has little or nothing to do 
with it.’ Versus ‘Getting a good job depends mainly on 
being in the right place at the right time.’, respectively). 
The number of external relative to internal interpreta-
tions respondents endorse is taken to reflect respondents’ 
locus of control.

Rotter’s Internal External Locus of Control Scale has 
acceptable psychometric properties, including valid-
ity and reliability [54, 96, 108]. Data from Pilot Study 
1 which administered the full 29-item version of this 
instrument showed high internal consistency, Cronbach’s 
alpha = 0.847. A SEM showed that all items loaded onto 
a common latent factor, χ2(209) = 1156.59, p < 0.001, 
CFI = 0.90, RMSEA = 0.10. For the current study, the 
two highest loading items were retained (the example 
item above, and ‘Getting people to do the right thing 
depends upon ability. Luck has little or nothing to do 
with it.’ versus ‘Who gets to be the boss often depends on 
who was lucky enough to be in the right place first.’). As 
the scale was reduced to two items, the response format 
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was changed to allow for a better and more fine-grained 
assessment of locus of control as compared to a forced-
choice measure [51]. Specifically, both interpretations of 
each item were presented, and respondents were asked 
to indicate their agreement with each of a five-point Lik-
ert scale ranging from ‘Strongly disagree’ to ‘Strongly 
agree’. After reverse coding the external interpretations, 
responses on the resulting four item-scale had low inter-
nal consistency (Cronbach’s alpha = 0.546). These scores 
were averaged to produce a Locus of Control Score, with 
higher scores indicating a more internal locus of control.

Cognitive flexibility. Cognitive flexibility was assessed 
with an abbreviated version of the ‘Alternatives’ sub-
scale of the Cognitive Flexibility Inventory [32]. This 
scale assesses the ability to generate multiple alternative 
solutions to difficult situations, by asking respondents 
to indicate their agreement with 13 statements (e.g. ‘I 
consider multiple options before responding to difficult 
situations’) on a seven point Likert scale ranging from 
‘Strongly disagree’ to ‘Strongly agree’.

The Cognitive Flexibility Inventory has high internal 
consistency, a reliable factor structure, high test–retest 
reliability, and good convergent and concurrent construct 
validity [32]. Data from Pilot Study 1 which administered 
all 13 items of this instrument subscale also showed high 
internal consistency, Cronbach’s alpha = 0.910. A SEM 
showed that all items loaded onto a common latent fac-
tor, χ2(65) = 535.54, p < 0.001, CFI = 0.99, RMSEA = 0.13. 
For the current study, the two items with the highest R2 
were retained (the example item above, and ‘I often look 
at a situation from different viewpoints.’). Scores on these 
two items were averaged to produce a Cognitive Flexibil-
ity Score, with higher scores indicating greater cognitive 
flexibility.

Body layer instruments  Sleep. Sleep was measured using 
the overall sleep quality question in the Pittsburgh Sleep 
Quality Index [16]. This question asks respondents to rate 
their sleep quality in the past month on a four point Likert 
scale ranging from ‘Very bad’ to ‘Very good’. Higher scores 
therefore indicate better sleep quality.

Nutrition. Nutrition was assessed using a custom devel-
oped instrument based on Australian government die-
tary guidelines, asking respondents to indicate how many 
servings of vegetables they eat each day (< 4, 4–7, > 7), 
how many servings of fruit (0–1, 2, ≥ 3), how much water 
they drink each day (< 2  l, 2-3  l, > 3  l), how many times 
a week they overeat (never, 1–3 times, > 3 times), and 
how many times a week they eat takeaway food (never, 
1–3 times, > 3 times). In addition, respondents were 
asked to indicate their agreement with the statement that 
their diet is well balanced, including food from all food 
groups most days, on a five-point Likert scale ranging 

from ‘Strongly disagree’ to ‘Strongly agree’. After rescal-
ing responses to the latter question to a three-point scale 
and reverse scoring the question on the  overeating and 
take-aways  items, item scores were averaged to produce 
an overall Nutrition Score, with higher scores indicating 
better nutrition. As the items in this instrument were not 
all designed to measure the same construct, Cronbach’s 
alpha was not calculated. Scores on the balance ques-
tion shows small to moderate correlations with the other 
questions, ranging from 0.134 (water consumption) to 
0.351 (vegetable consumption), demonstrating the con-
struct validity of these questions.

Exercise. Exercise was measured using an abbreviated 
version of the World Health Organisation’s Global Physi-
cal Activity Questionnaire [24]. This instrument has been 
shown to be a reliable and valid measure of moderate and 
vigorous activity [14, 101]. In the current study, respond-
ents were asked to indicate how many days a week they 
engage in vigorous activity, and on these days, how much 
time on average is spent doing vigorous activity. The 
same two questions were asked in relation to moder-
ate activity. For each activity type (rigorous and moder-
ate), the number of days engaged in it was multiplied by 
the average time spent in it. In accordance with scoring 
guidelines [103], these multiplied scores were then com-
bined, weighting the rigorous score double to create an 
overall Exercise Score. Higher scores indicate greater 
engagement in vigorous and moderate activity.

Social layer instruments  Social support. Social sup-
port was measured using an abbreviated version of the 
Multi-Dimensional Scale of Perceived Social Support 
(MSPSS; [109]. This 12-item instrument asks respondents 
to indicate how much they agree with various statements 
describing the ability to gain support from friends (e.g. “I 
can count on my friends when things go wrong”), family 
(e.g. “I get the emotional help and support I need from my 
family”), and a significant other (e.g. “There is a special 
person with whom I can share my joys and sorrows”). One 
of the most commonly used measures of social support, 
the MSPSS has strong factorial validity, good internal and 
test–retest reliability, and moderate construct validity 
[109].

Data from pilot study 2 showed that each subscale had 
high internal consistency: Cronbach’s alpha Friends sub-
scale = 0.835, Cronbach’s alpha Family subscale = 0.913, 
Cronbach’s alpha Significant Other subscale = 0.955. 
A SEM with each subscale presented as a latent fac-
tor loading onto a higher order latent factor showed an 
acceptable fit, χ2(51) = 158.37, p < 0.001, CFI = 0.99, 
RMSEA = 0.05. The two items with the highest R2 for 
each subscale were retained (the example items above, 
and “I have friends with whom I can share my joys and 
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sorrows”, “I can talk about my problems with my family”, 
and “There is a special person who is around when I am 
in need”).

Professional layer instruments  Occupational self-effi-
cacy. Occupational self-efficacy was assessed using an 
abbreviated version of the short form of the occupational 
self-efficacy scale developed by Schyns and von Col-
lani [87]. In this eight-item instrument, respondents are 
asked to indicate to what extent they believe various items 
describing perceived competence at work are true, on a 
six-point scaling ranging from ‘Not at all true’ to ‘Com-
pletely true’. An example item is ‘Thanks to my resource-
fulness, I know how to handle unforeseen situations in my 
job’. This is a reliable, one-dimensional instrument with 
acceptable construct and criterion validity [87].

Data from Pilot Study 1 which administered all eight 
items also showed high internal consistency (Cronbach’s 
alpha = 0.950). A SEM showed that all items loaded 
onto a common latent factor, χ2(14) = 65.62, p < 0.001, 
CFI = 0.99, RMSEA = 0.09. The two items with the high-
est R2 were retained (the example item above and ‘No 
matter what comes my way in my job, I’m usually able to 
handle it’). Scores on these two items were averaged to 
produce an Occupational Self-Efficacy Score, with higher 
scores indicating greater occupational self-efficacy.

Sense of Purpose at Work. Sense of purpose within the 
workplace was assessing using the Meaning subscale of 
the PERMA-profiler questionnaire [15]. This instrument 
demonstrates acceptable model fit, internal and cross-
time consistency, and evidence for content, convergent, 
and divergent validity [15]. An example item is ‘To what 
extent do you feel that what you do in your life is valuable 
and worthwhile?’. Respondents are asked to indicate how 
much each statement applies to them, on an 11-point 
scale ranging from ‘Not at all’ to ‘Completely’.

In Pilot Study 1, the three items that constitute the 
Meaning subscale were rephrased to relate to ‘work’ 
rather than life (i.e. ‘To what extent do you feel that what 
you do at work is valuable and worthwhile?’). These 
items showed high internal consistency, with Cronbach’s 
alpha = 0.956. As with three items a SEM was saturated, 
retention of items was based on the item-rest correlation 
of Cronbach’s alpha reliability statistics. The two items 
with the highest item-rest correlation were retained (the 
example item above and ‘To what extent is your work 
purposeful and meaningful?’). Scores on these two items 
were averaged to produce a Work Purpose Score, with 
higher scores indicating greater sense of purpose at work.

Job Autonomy. Job autonomy was measured using 
a revised version of the autonomy subscale of the Job 
Diagnostic Survey [37], as reported by Gardner [34]. 
Respondents are asked to indicate the accuracy of each 

statement as it applies to them using a seven-point scale 
ranging from ‘Very inaccurate’ to ‘Very accurate’. The two 
items are ‘My job gives me considerable opportunity for 
independence’ and ‘My job gives me the chance to use 
my personal initiative and judgement in carrying out the 
work’. The construct validity of this measure is evident 
through its correlations with job-related outcome meas-
ures such as job satisfaction, organisational commitment, 
and organisation-based self-esteem [34]. Scores on these 
two items were averaged to produce a Job Autonomy 
Score, with higher scores reflecting greater job autonomy.

Workload. Workload was assessed using the Quantita-
tive Workload Inventory [94]. This five-item instrument 
asks respondents to indicate how often various instances 
of high workload occur (e.g. ‘How often does your job 
require you to work very hard?’), on a scale with five 
response options: Less than once per month, Once or 
twice per month, Once or twice per week, Once or twice 
per day, and Several time per day. The scale shows good 
internal consistency and acceptable construct validity 
[94].

Data from Pilot Study 1 which administered all five 
items of this instrument subscale showed high internal 
consistency, Cronbach’s alpha = 0.895. A SEM showed 
that all items loaded onto a common latent factor, 
χ2(5) = 36.44, p < 0.001, CFI = 0.99, RMSEA = 0.12. The 
two items with the highest R2 were retained (the exam-
ple item above, and ‘How often is there a great deal to 
be done?’). Scores on these two items were averaged to 
produce a Workload Score, with higher scores indicating 
higher workload.

Procedure
Participants first provided written informed consent, and 
then completed the instruments in the following order: 
resilience, sleep, exercise, nutrition, mindfulness, grati-
tude, cognitive flexibility, locus of control, social support, 
occupational self-efficacy, and sense of purpose at work. 
Demographic questions were peppered throughout the 
survey. This study and the pilot studies were  approved 
by the Human Research Ethics office at the University of 
Western Australia.

Results
Data cleaning
Respondents’ data were removed if they did not finish 
the survey (N = 431), or if they recorded an age below 16 
(as per the approved ethics protocol, N = 39), or if they 
specified they were currently retired or unemployed 
(N = 206). The latter criterion was applied to restrict 
the sample to people who were active in the workforce, 
as The Resilience Shield Model includes a Professional 
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Layer which represents the way in which work contrib-
utes to resilience.

Data from three participants who selected a year of 
birth among the first few response options (suggesting 

they were born in the early 1900s) were removed. After 
standardizing all variables, any participant who had a 
standardized instrument score (see list in Table  2) of 
< − 3.5 or > 3.5 was removed (N = 110). This approach 

Table 1  Frequency tables of employer category and education level

Employer N % Education N %

Forestry, fishing or agriculture 53 1.64 No response 3 0.09

Real estate or rental and leasing 26 0.81 Rather not say 19 0.59

Resources, including Mining and Oil & Gas 134 4.15 Did not complete high school 73 2.26

Professional, scientific or technical services 336 10.41 High school graduate 386 11.96

Utilities 23 0.71 Undergraduate degree 876 27.15

Management of companies or enterprises 173 5.36 Trade 165 5.11

Construction 122 3.78 Diploma 423 13.11

Admin, support, waste management or remediation services 86 2.67 Postgraduate degree 871 26.99

Manufacturing 86 2.67 Doctorate 411 12.74

Educational services 160 4.96

Wholesale trade 19 0.59

Health care or social assistance 592 18.35

Retail trade 72 2.23

Arts, entertainment or recreation 43 1.33

Transportation or warehousing 58 1.80

Accommodation or food services 31 0.96

Information 41 1.27

Other services (except public administration) 38 1.18

Finance or insurance 190 5.89

First Responder (including police, fire, ambulance and paramedic) 254 7.87

Military (including Army, Navy, Air Force and Marines) 475 14.72

Other 214 6.63

Table 2  Descriptive statistics for each of the variables measured

N Mean SD Min Max Skewness Kurtosis

Dispositional Resilience score 3336 3.28 0.79 1 5 − 0.30 − 0.12

Dispositional Vulnerability score 3336 1.81 0.69 1 5 1.14 1.31

Social Support Friends score 3335 5.50 1.36 1 7 − 1.14 1.04

Social Support Significant Other score 3335 5.76 1.49 1 7 − 1.49 1.62

Social Support Family score 3335 5.29 1.54 1 7 − 0.99 0.31

Sleep Quality score 3336 2.82 0.72 1 4 − 0.34 0.07

Sleep Amount score 3332 6.98 1.06 4 13 − 0.31 0.71

Exercise score 2581 93.44 70.61 0 720 2.41 10.93

Nutrition score 3334 1.91 0.33 1 3 0.03 − 0.11

Mindfulness score 3336 4.08 1.05 1 6 − 0.20 − 0.50

Gratitude score 3335 6.03 1.06 1 7 − 1.55 2.84

Cognitive flexibility score 3335 5.67 0.98 1 7 − 0.96 1.39

Locus of Control score 3334 3.57 0.63 1 5 − 0.28 0.30

Occupational self-efficacy score 3336 4.80 0.87 1 6 − 0.77 0.64

Job Autonomy score 3323 5.62 1.24 1 7 − 1.34 2.03

Workload score 3335 3.91 1.02 1 5 − 0.65 − 0.47

Work Purpose score 3325 6.51 2.26 0 9 − 1.03 0.46
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eliminates the top 0.05% and bottom 0.05% of normally 
distributed scores as outliers [11, 25, 79]. The final sam-
ple consisted of 3337 participants.

Sample characteristics
Over half the sample was either engaged (4.1%), married 
(50.3%) or living with a partner (15.6%). A smaller pro-
portion reported being single (17.3%) or being in a rela-
tionship but not living together (7.4%). A smaller group 
of participants was divorced (2.6%) or separated (2.0%). A 
small number of participants was widowed (0.6%).

As can be seen in Table  1, a large percentage of par-
ticipants worked either in healthcare or social assistance 
(18.4%) or in the military (14.7%). The two other large 
employee group were people in professional, scientific 
or technical services (10.4%) and first responders (7.9%). 
Education levels were generally high, with over half the 
sample obtaining an undergraduate degree (27.2%), post-
graduate degree (27%), or doctorate (12.7%).

Annual gross household income was generally high, 
with 4.1% of participants recording an income less 
than AUD$40,000 (GBP£23,000/USD$30,000); 14.7% 
recording an income between AUD$40,000–$75,000 
(£23,000–£43,000/$30,000–$58,000); 18.3% recording 
an income between AUD$75,000–$110,000 (£43,000 
and £63,000/$58,000–$85,000); 17.7% recording an 
income between AUD$110,000–$150,000 (£63,000 
and £86,000/$85,000–$115,000); 26.8% recording an 
income between AUD$150,000–$280,000 (£86,000 and 
£160,000/$115,000–$215,000); and 12.8% recording an 
income greater than AUD$280,000 (£160,000/$215,000). 
A number of participants (5.5%) preferred not to disclose 
income information.

Descriptive statistics
The descriptive statistics of the raw scores for each of the 
constructs measured are provided in Table 2. Because of 
the skewness of the Exercise score, this variable was log 
transformed, which rendered it closer to a normal dis-
tribution (M = 1.85, SD = 0.36, Min = 0.30, Max = 2.86, 
Skewness = -0.70, Kurtosis = 1.39). Subsequently, all vari-
ables were standardised prior to further analysis.

Examining the proposed model structure
Support for the proposed Resilience Shield model was 
tested using Structural Equation Modelling (SEM) using 
diagonally weighted least squares, which is appropri-
ate for ordinal data [56]. Given the large sample size, 
the Comparative Fit Index (CFI) and Root Mean Square 
Error of Approximation (RMSEA) are reported to evalu-
ate model fit. CFI values > 0.90 and RMSEA values < 0.08 
are considered acceptable fit, while CFI values > 0.95 and 
RMSEA values < 0.05 are considered good fit [41].

First, the fit of the measurement model for each of 
the Shield Layers was evaluated. Latent variables were 
created for each of the four constructs assessed in the 
Mind Layer: (i) Mindfulness (2 items), (ii) Gratitude (2 
items), (iii) Cognitive flexibility (2 items), and (iv) Locus 
of Control (2 internal items and 2 reverse-coded exter-
nal items). A Mind latent construct was created from the 
latent variables Mindfulness, Gratitude, Cognitive flex-
ibility, and Locus of Control. This model showed a good 
fit, χ2(31) = 242.39, p < 0.001, CFI = 0.96, RMSEA = 0.05.

Similarly, a Body latent variable was created from the 
manifest variables Sleep Quality score, Sleep Amount 
score, Exercise score, and Nutrition score. This model 
showed a poor fit, χ2(2) = 140.80, p < 0.001, CFI = 0.83, 
RMSEA = 0.17. Parameter estimates showed that 
the Exercise score (R2 = 0.029) and Nutrition score 
(R2 = 0.057) contributed very little to the model, rela-
tive to the Sleep quality score (R2 = 0.663) and the Sleep 
amount score (R2 = 0.424).

Next, a latent variable was created for each of the three 
constructs assessed in the Social Layer: (i) Social support 
from friends (2 items), (ii) Social support from a signifi-
cant other (2 items), and (iii) Social support from family 
(2 items). Subsequently, a Social latent variable was cre-
ated from the latent variables Social support from friends, 
Social support from a significant other, and Social sup-
port from family. This model showed an acceptable fit, 
χ2(6) = 7.10, p = 0.312, CFI = 1.00, RMSEA = 0.008.

Finally, latent variables were created for each of the four 
constructs assessed in the Professional Layer: (i) Occupa-
tional self-efficacy (2 items), (ii) Job autonomy (2 items), 
(iii) Workload (2 items), and (iv) Work Purpose (2 items). 
A Professional latent construct was created from the 
latent variables Occupational self-efficacy, Job autonomy, 
Workload, and Work Purpose. This model showed a good 
fit, χ2(16) = 95.18, p < 0.001, CFI = 0.99, RMSEA = 0.04.

To represent resilience as a function of the four Shield 
Layers, a Resilience latent construct was created from the 
latent variables Mind, Body, Social, and Professional.

The results of the SEM analysis are reported in Table 3, 
where numbers between columns represent standard-
ised estimates of the relationships between variables, 
and numbers between brackets represent the stand-
ardised error variance for each variable. These results 
show a good model fit for the Resilience Shield model, 
χ2(335) = 2092.60, p < 0.001, CFI = 0.94, RMSEA = 0.05. 
The estimates for the Mind layer latent construct how-
ever indicate the presence of a Heywood case, as the 
standardized estimate of the relationship with the Resil-
ience latent factor is larger than one, and the error vari-
ance is negative. This Heywood case is unlikely to be 
caused by an identification problem, as the measurement 
model for the Mind Layer was acceptable. It is possible 
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for standardized values over 1.0 to be valid in a corre-
lated model usually when there is strong multicollinearity 
between two variables [31, 45], e.g. if the Mind Layer is 
strongly correlated with resilience.

Contributions to dispositional vulnerability and resilience 
scores
To examine whether each of the constructs measured 
makes a unique contribution to resilience, two regression 
analyses were conducted. After controlling for age and 
gender (coded as binary with − 1 female and 1 male), all 
variable scores were entered simultaneously, with Dispo-
sitional Resilience scores as the outcome variable in the 
first model, and Dispositional Vulnerability scores as the 
outcome variable in the second model.

The results are presented in Table  4. The first model 
predicting Dispositional Resilience scores was significant, 
F(17,2451) = 85.14, p < 0.001, with 37.1% of the variance 

explained. Being female was associated with higher resil-
ience. All other variables were significant predictors of 
Dispositional Resilience scores, with the exception of the 
Social Support Friends score, the Job Autonomy score, 
and the Workload score. Most significant relationships 
were in the expected direction, with higher dispositional 
resilience being related to more social support from fam-
ily, more mindfulness, gratitude, and cognitive flexibility, 
a more internal locus of control, higher occupational self-
efficacy and sense of purpose at work, better sleep quality 
and nutrition, and more exercise. Two counter-intuitive 
effects are noted, with less support from a significant 
other and less sleep being associated with higher resil-
ience after accounting for all other variables. The stand-
ardised estimates show that largest unique contributions 
come from constructs related to the Professional layer, in 
particular occupational self-efficacy and a sense of pur-
pose at work.

Table 3  Standardised estimates (Std. est.) of the relationships between variables (in the columns between variables) and error 
variance for each variable (in brackets).

Resilience 
latent variable

Std. est. Layer latent variable Std. est. Subconstruct latent variable Std. est. Manifest variable

Resilience 1.084 Mind 0.526 Mindfulness 0.825 Item 1 (0.319)

(1) (− 0.176) (0.724) 0.731 Item 2 (0.466)

0.691 Gratitude 0.806 Item 1 (0.351)

(0.523) 0.779 Item 2 (0.393)

0.422 Cognitive flexibility 0.687 Item 1 (0.527)

(0.822) 0.838 Item 2 (0.297)

0.429 Locus of Control 0.408 Item 1 (0.834)

(0.816) 0.274 Item 2 (0.925)

0.586 Item 3 (0.656)

0.701 Item 4 (0.509)

0.43 Body 0.71 Sleep Quality (0.496)

(0.815) 0.481 Sleep Amount (0.769)

0.206 Exercise (0.958)

0.431 Nutrition (0.814)

0.561 Social 0.639 Social support significant other 0.906 Item 1 (0.18)

(0.686) (0.592) 0.935 Item 2 (0.125)

0.751 Social support friend 0.911 Item 1 (0.171)

(0.436) 0.861 Item 2 (0.259)

0.822 Social support family 0.874 Item 1 (0.235)

(0.324) 0.874 Item 2 (0.236)

0.77 Professional 0.617 Occupational self-efficacy 0.854 Item 1 (0.271)

(0.407) (0.619) 0.85 Item 2 (0.278)

0.671 Job Autonomy 0.851 Item 1 (0.276)

(0.549) 0.884 Item 2 (0.218)

0.235 Workload 0.872 Item 1 (0.24)

(0.945) 0.85 Item 2 (0.278)

0.7 Work Purpose 0.908 Item 1 (0.175)

(0.51) 0.945 Item 2 (0.107)
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The second model predicting Dispositional Vulner-
ability scores was also significant, F(17,2451) = 56.83, 
p < 0.001, with 28.3% of the variance explained. Interest-
ingly, being younger and female was also associated with 
higher dispositional vulnerability. All other variables 
were significant predictors of Dispositional Vulnerability 
scores, with the exception of the Social Support Signifi-
cant Other score, the Cognitive Flexibility score, the Job 
Autonomy score, the Sleep amount, the Exercise score, 
and the Nutrition score. All significant relationships 
were in the expected direction, with higher vulnerability 
being related to less social support from friends and fam-
ily, less mindfulness and gratitude, a more external locus 
of control, lower occupational self-efficacy and sense of 
purpose at work, higher workload, and poorer sleep qual-
ity. The standardised estimates show that largest unique 
contributions come from constructs related to the Mind 
layer, in particular gratitude and mindfulness.

Discussion
The aim of the current study was to evaluate the empiri-
cal support for The Resilience Shield model, a recently 
developed theoretical model of the mechanisms under-
lying individual resilience, notable for its multi-dimen-
sional approach [80]. The model was evaluated firstly by 
examining whether each of the constructs identified in 
each of the Layers contributed a “Layer” latent construct, 
and whether each of the layers contributed to a higher 

order latent construct (“resilience”). Secondly, the rel-
evance of each of the mechanisms included in the model 
was evaluated by examining whether each of these con-
structs explained unique variance in observed resilience 
scores.

When examining each of the Shield Layers individu-
ally, the results showed acceptable fit of the measurement 
model for the Social, Mind, and Professional Layers, but 
poor fit for the Body Layer. These results support the 
idea that there is a shared factor contributing to scores 
on social support from friends, family, and a significant 
other. This is consistent with theory proposing that these 
factors are related [78, 109], and previous research show-
ing medium to large correlations between these con-
structs [30].

Similarly, results support the presence of a latent fac-
tor contributing to scores on mindfulness, gratitude, 
cognitive flexibility, and locus of control. This is broadly 
consistent with previous research showing relationships 
between some of these constructs, although no previous 
research has examined the relationships between all four 
of these constructs. For example, Sawyer et al. [84] found 
evidence of an indirect effect between mindfulness, per-
spective taking (the cognitive capacity to consider the 
viewpoint of others, similar to the cognitive flexibil-
ity construct included in The Resilience Shield model) 
and gratitude. Locus of control has also been shown 
to be associated with gratitude and mindfulness, with 

Table 4  Standardised estimates (Std. est.) of the unique relationships between predictor variables and dispositional resilience and 
vulnerability scores.

H0 indicates estimates as included in the null model

Dispositional Resilience Dispositional Vulnerability

SE t p SE t p

H0 Age − 0.03 − 1.43 0.153 − 0.06 − 2.81 0.005

H0 Gender − 0.12 − 6.15 < .001 − 0.04 − 2.06 0.039

Mindfulness 0.10 5.69 < .001 − 0.20 − 10.46 < .001

Gratitude 0.12 6.12 < .001 − 0.21 − 10.23 < .001

Cognitive flexibility 0.10 5.34 < .001 − 0.03 − 1.42 0.157

Locus of Control 0.07 4.06 < .001 − 0.08 − 4.34 < .001

Sleep Quality 0.11 5.34 < .001 − 0.08 − 3.68 < .001

Sleep Amount − 0.06 − 3.01 0.003 0.00 − 0.14 0.892

Exercise 0.05 2.94 0.003 − 0.01 − 0.34 0.735

Nutrition 0.10 5.78 < .001 0.01 0.70 0.486

Social Support Friends 0.01 0.72 0.474 − 0.10 − 4.73 < .001

Social Support Significant Other − 0.06 − 2.91 0.004 0.03 1.24 0.215

Social Support Family 0.05 2.36 0.018 − 0.06 − 2.45 0.014

Occupational self-efficacy 0.30 15.85 < .001 − 0.05 − 2.62 0.009

Job Autonomy − 0.04 − 1.85 0.065 − 0.03 − 1.23 0.218

Workload 0.02 0.97 0.333 0.06 3.26 0.001

Work Purpose 0.15 7.35 < .001 − 0.11 − 5.31 < .001
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individuals with a more internal locus of control having 
a greater disposition for gratitude and mindfulness [100]. 
Watkins et al. [100]’s explanation for the association with 
gratitude was that individuals with a strong internal locus 
of control may not expect benefits from others, and thus 
they experience more gratitude when these unexpected 
benefits do arise.

Lastly, the measurement model of the Professional 
Layer suggests there is a shared factor contributing to 
scores on occupational self-efficacy, job autonomy, work-
load, and work purpose. This was also an expected find-
ing, as the interrelationships between these constructs 
have been well documented in the work psychology and 
leadership literature (e.g. [19, 33, 68]).

In contrast to the other layers, the measurement model 
of the Body Layer displayed poor fit. One possible expla-
nation for this is that there is no common factor contrib-
uting to scores on sleep, exercise, and nutrition. However, 
this explanation seems unlikely, given the known inter-
correlations between these constructs (e.g. [1, 5, 107]). 
Another possible explanation is that the assessment 
tools used to index the constructs in this layer are sub-
optimal. Indeed, while other constructs in the model 
were indexed by previously validated instruments, the 
same was not true for the assessment nutrition, which 
was done through a custom developed instrument. An 
alternative well-validated measure is the short Food 
Frequency Questionnaire, although this instrument still 
consists of 39 items and takes over 10  min to complete 
[49]. In addition, the assessment of physical activity could 
be improved by including a measure of sedentary behav-
iour as the WHO has included the reduction of sedentary 
behaviour as a key recommendation in their 2020 guide-
lines [13].

The SEM results further showed good model fit for a 
model where each of the four latent layer constructs 
loaded onto a higher order latent construct. This suggest 
there is a general factor these layers have in common, as 
proposed by The Resilience Shield model. As such, con-
sistent with this model this communality between the 
layers was interpreted as resilience (although of course 
other interpretations are possible, such as general wellbe-
ing or quality of life). The standardised estimates suggest 
that the Mind layer makes the biggest contribution to 
the latent resilience factors, followed by the Professional 
layer, Social layer, and Body layer. There is currently lit-
tle literature that has conducted direct comparisons of 
the contribution of different dimensions to individuals’ 
resilience, however these results are broadly consist-
ent with research showing that intrapersonal factors are 
more strongly related to mental health as compared to 
interpersonal and behaviour factors (e.g. [7, 40]). These 
data thus provide general support for multidimensional 

models of resilience, and provide a framework to further 
investigate the relative contribution of each dimension.

The regression analyses showed that each of the con-
structs included in The Resilience Shield survey explain 
independent variance in either dispositional resilience 
scores, or dispositional vulnerability scores. The only 
exception to this was job autonomy, which only showed 
a marginally significant association with dispositional 
resilience. Moreover, even though the zero-order cor-
relation between job autonomy and dispositional resil-
ience was positive (r(3336) = 0.242, p < 0.001), once the 
other predictors were included in the model this associa-
tion changed to a negative relationship. This may be due 
to the medium and large sized correlation between job 
autonomy and occupational self-efficacy (r(3336) = 0.368, 
p < 0.001) and work purpose (r(3336) = 0.502, p < 0.001), 
respectively, which may have resulted in the residual vari-
ance in job autonomy not contributing meaningfully to 
individual differences in resilience. The same issue may 
explain the negative contribution of social support from 
a significant other to dispositional resilience, as this vari-
able is highly correlated with the two other social support 
variables (both r > 0.4).

These results provide compelling evidence that con-
structs across a range of dimensions make additive con-
tributions to the explanation of resilience. It thus appears 
there is validity in considering the combined influence of 
these dimensions, at least in populations represented by 
the current sample [92]. Given the increased interested 
in such multidimensional approaches, the current study 
makes a considerable contribution to existing literature 
by illuminating the independence of these contributions. 
Interestingly, while about half of the variables included 
significantly predict both dispositional resilience and 
dispositional vulnerability (in opposite directions), some 
variables only predict one of these constructs. In particu-
lar, social support from friends and workload predicted 
only dispositional vulnerability, whereas cognitive flex-
ibility, sleep, exercise, and nutrition only predicted dis-
positional resilience. This shows the value of considering 
both of these dimensions of resilience in future research.

While one of the strengths of The Resilience Shield 
Model is its multidimensional approach, there are other 
dimensions not currently included in the model that are 
also known to contribute to resilience. Iacoviello and 
Charney [43] describe a range of psychosocial factors 
contributing to resilience after trauma exposure. They 
subdivide these factors into a cognitive component (akin 
to the Mind layer of The Resilience Shield model), behav-
iour component (incorporating constructs described in 
the Body layer and Social layer), and an existential com-
ponent. The latter component includes some constructs 
that are included in the Innate layer of The Resilience 
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Shield model, such as a personal moral compass (i.e. 
values), but also constructs that go beyond the self and 
instead focus more on environmental-contextual pro-
cesses. One such example is faith or spirituality which 
has been shown to positively influence psychological 
adjustment to stress [3]. Other existential factors relate 
to social capital, such as social embeddedness and place 
attachment [43, 71]. Expanding the Resilience Shield to 
include such environmental-contextual processes may 
enhance its capacity to inform individuals’ resilience.

In addition to the poor fit of the measurement model 
of the Body layer, it is important to acknowledge other 
limitations of the current study and model. The model 
was only tested and supported for people currently in the 
workforce, as the relevance of constructs in the Profes-
sional Layer in its present form is limited for those who 
are not employed. However, these constructs could be 
relevant to other areas of life. Many people who are not 
in the workforce have other responsibilities requiring 
skill, commitment, and considerable time investment 
(e.g. carers, volunteers, stay-at-home parents). People can 
vary in the degree to which they feel effective at under-
taking these responsibilities (e.g. [28]), in the autonomy 
they have in these roles (e.g. [61]), in the sense of pur-
pose it brings them (e.g. [53]), and in the workload they 
experience (e.g. [66]). As such, with only minor changes 
in phrasing, the Professional layer could be made relevant 
to a larger proportion of the population.

Another limitation of the current study is that it fea-
tures a predominantly Australian and overall highly 
educated sample, therefor results cannot be generalised 
beyond this sample. There are known differences in the 
predictors of resilience between cultures. For example, 
in individualistic cultures, personal belief in a just world 
(the belief that you as a person are fairly treated) is more 
important to resilience than general belief in a just world 
(the belief that people generally are fairy treated), which 
is more important to resilience in collectivist cultures 
[105]. Moreover, culture and socio-cultural context can 
influence the development of resilience [21, 22], there-
fore taking this context into account could be important 
to understanding resilience in culturally diverse popula-
tions. Further research is needed to replicate these find-
ings in more culturally diverse samples, as well as to 
identify other factors that may additionally contribute 
to the prediction of individual differences in resilience in 
such samples.

Conclusion
Overall, these results suggest that, in the current sam-
ple, The Resilience Shield is an acceptable model to 
index individuals’ performance on a range of indicators 
that contribute to resilience. As such, the model and its 

operationalisation through the survey as described above 
can provide a useful platform to describe individuals’ 
resilience, and to form the basis of the evaluation of resil-
ience interventions. At present, the instruments avail-
able to measure resilience directly are lacking in either 
reliability or validity [104] hence this multi-dimensional 
approach may be an apt alternative. In the assessment of 
resilience, this approach can show individuals which spe-
cific areas may be lacking and where efforts can be made 
to improve resilience (something which is not possible 
with general scales such as the Brief Resilience Scale). 
In the evaluation of interventions, a multidimensional 
approach is superior in its capacity to identify which 
mechanisms have been targeted in the intervention and 
which remain unchanged, thereby offering more infor-
mation about how future interventions can be improved 
[23, 57].

Abbreviations
CD-RISC: Connor-Davison Resilience Scale; SEM: Structural Equation Modelling; 
CFI: Comparative Fit Index; RMSEA: Root Mean Square Error of Approximation.

Acknowledgements
Not applicable.

Author contributions
L.N. and S.M. analyse the data. H.A.R. was a major contributor in writing the 
manuscript. All authors read and approved the final manuscript.

Funding
This study was funded by an Australian Government Innovations Connections 
grant in partnership with Mettle Global Holding Pty Ltd.

Availability of data and materials
The data that support the findings of this study are available from The Resil-
ience Shield but restrictions apply to the availability of these data, which were 
used under license for the current study, and so are not publicly available. 
Data are however available from the authors upon reasonable request and 
with permission of The Resilience Shield.

Declarations

Ethics approval and consent to participate
This study received ethics approval from the Human Research Ethics office 
at the University of Western Australia. Participants provided written informed 
consent at the start of each of the studies described. Author L.N. was given full 
access to the Qualtrics dataset by The Resilience Shield authors.

Consent for publication
Not applicable.

Competing interests
In conducting this research L.N. and H.A.R. were supported by an Innova-
tions Connections grant jointly funded by the Australian Government and 
the authors of The Resilience Shield. This grant scheme seeks to connect 
businesses with research institutions to advance research for their ideas. The 
funders had no role in the preparation, analysis, and interpretation of the data.

Author details
1 Centre for the Advancement of Research on Emotion, School of Psycho-
logical Science, University of Western Australia, M304, 35 Stirling Highway, 
Crawley, WA 6009, Australia. 2 Accounting and Finance Department, Business 
School, University of Western Australia, Crawley, Australia. 



Page 15 of 17Notebaert et al. BMC Psychology          (2022) 10:181 	

Received: 28 February 2022   Accepted: 14 July 2022

References
	 1.	 Afaghi A, O’Connor H, Chow CM. Acute effects of the very low carbo-

hydrate diet on sleep indices. Nutr Neurosci. 2008;11(4):146–54. https://​
doi.​org/​10.​1179/​14768​3008X​301540.

	 2.	 American Psychological Association. The road to resilience. 2004. http://​
helpi​ng.​apa.​org/​resil​ience/.

	 3.	 Ano GG, Vasconcelles EB. Religious coping and psychological adjust-
ment to stress: a meta-analysis. J Clin Psychol. 2005;61(4):461–80. 
https://​doi.​org/​10.​1002/​jclp.​20049.

	 4.	 Arnetz J, Rofa Y, Arnetz B, Ventimiglia M, Jamil H. Resilience as a protec-
tive factor against the development of psychopathology among 
refugees. J Nerv Mental Dis. 2013;201(3):167–72. https://​doi.​org/​10.​
1097/​NMD.​0b013​e3182​848afe.

	 5.	 Awad KM, Drescher AA, Malhotra A, Quan SF. Effects of exercise and 
nutritional intake on sleep architecture in adolescents. Sleep Breath. 
2013;17(1):117–24. https://​doi.​org/​10.​1007/​s11325-​012-​0658-6.

	 6.	 Berkman L. The role of social relations in health promotion: psychoso-
matic medicine. Psychosom Med. 1995;57(3):245–54.

	 7.	 Besser A, Weinberg M, Zeigler-Hill V, Neria Y. Acute symptoms of post-
traumatic stress and dissociative experiences among female Israeli 
civilians exposed to war: the roles of intrapersonal and interpersonal 
sources of resilience. J Clin Psychol. 2014;70(12):1227–39. https://​doi.​
org/​10.​1002/​jclp.​22083.

	 8.	 Bonanno GA, Burton CL. Regulatory flexibility: an individual differences 
perspective on coping and emotion regulation. Perspect Psychol Sci. 
2013;8(6):591–612. https://​doi.​org/​10.​1177/​17456​91613​504116.

	 9.	 Bonanno GA, Galea S, Bucciarelli A, Vlahov D. What predicts psychologi-
cal resilience after disaster? The role of demographics, resources, and 
life stress. J Consult Clin Psychol. 2007;75(5):671–82. https://​doi.​org/​10.​
1037/​0022-​006x.​75.5.​671.

	 10.	 Bonanno GA, Papa A, Lalande K, Westphal M, Coifman K. The impor-
tance of being flexible: the ability to both enhance and suppress 
emotional expression predicts long-term adjustment. Psychol Sci. 
2004;15(7):482–7. https://​doi.​org/​10.​1111/j.​0956-​7976.​2004.​00705.x.

	 11.	 Briggs-Gowan MJ, Pollak SD, Grasso D, Voss J, Mian ND, Zobel E, 
McCarthy KJ, Wakschlag LS, Pine DS. Attention bias and anxiety in 
young children exposed to family violence. J Child Psychol Psychiatry. 
2015;56(11):1194–201. https://​doi.​org/​10.​1111/​jcpp.​12397.

	 12.	 Brown KW, Ryan RM. The benefits of being present: mindfulness and its 
role in psychological well-being. J Pers Soc Psychol. 2003;84(4):822–48. 
https://​doi.​org/​10.​1037/​0022-​3514.​84.4.​822.

	 13.	 Bull FC, Al-Ansari SS, Biddle S, Borodulin K, Buman MP, Cardon G, Carty 
C, Chaput J-P, Chastin S, Chou R, Dempsey PC, DiPietro L, Ekelund U, 
Firth J, Friedenreich CM, Garcia L, Gichu M, Jago R, Katzmarzyk PT, Lam-
bert E, Leitzmann M, Milton K, Ortega FB, Ranasinghe C, Stamatakis E, 
Tiedemann A, Troiano RP, van der Ploeg HP, Wari V, Willumsen JF. World 
Health Organization 2020 guidelines on physical activity and sedentary 
behaviour. Br J Sports Med. 2020;54(24):1451–62. https://​doi.​org/​10.​
1136/​bjspo​rts-​2020-​102955.

	 14.	 Bull FC, Maslin TS, Armstrong T. Global physical activity questionnaire 
(GPAQ): nine country reliability and validity study. J Phys Act Health. 
2009;6(6):790–804.

	 15.	 Butler J, Kern ML. The PERMA-Profiler: a brief multidimensional measure 
of flourishing. Int J Wellbeing. 2016;6:1–48.

	 16.	 Buysse DJ, Reynolds CF 3rd, Monk TH, Berman SR, Kupfer DJ. The Pitts-
burgh Sleep Quality Index: a new instrument for psychiatric practice 
and research. Psychiatry Res. 1989;28(2):193–213. https://​doi.​org/​10.​
1016/​0165-​1781(89)​90047-4.

	 17.	 Casella L, Motta RW. Comparison of characteristics of Vietnam 
Veterans with and without posttraumatic stress disorder. Psychol Rep. 
1990;67(2):595–605.

	 18.	 Chan IWS, Lai JCL, Wong KWN. Psychology and Health Resilience is 
associated with better recovery in Chinese people diagnosed with 
coronary heart disease. Psychol Health. 2007. https://​doi.​org/​10.​1080/​
14768​32050​02151​37.

	 19.	 Chang P-C, Rui H, Wu T. Job autonomy and career commitment: a 
moderated mediation model of job crafting and sense of calling. SAGE 
Open. 2021;11(1):21582440211004170. https://​doi.​org/​10.​1177/​21582​
44021​10041​67.

	 20.	 Childs E, de Wit H. Regular exercise is associated with emotional resil-
ience to acute stress in healthy adults. Front Physiol. 2014. https://​doi.​
org/​10.​3389/​fphys.​2014.​00161.

	 21.	 Clauss-Ehlers CS. Re-inventing resilience. In: Community planning to 
foster resilience in children. Berlin: Springer; 2004. p. 27–41.

	 22.	 Clauss-Ehlers CS. Sociocultural factors, resilience, and coping: Support 
for a culturally sensitive measure of resilience. J Appl Dev Psychol. 
2008;29(3):197–212. https://​doi.​org/​10.​1016/j.​appdev.​2008.​02.​004.

	 23.	 Cleary M, Kornhaber R, Thapa DK, West S, Visentin D. The effectiveness 
of interventions to improve resilience among health professionals: a 
systematic review. Nurse Educ Today. 2018;71:247–63. https://​doi.​org/​
10.​1016/j.​nedt.​2018.​10.​002.

	 24.	 Cleland CL, Hunter RF, Kee F, Cupples ME, Sallis JF, Tully MA. Validity of 
the Global Physical Activity Questionnaire (GPAQ) in assessing levels 
and change in moderate-vigorous physical activity and sedentary 
behaviour. BMC Public Health. 2014;14(1):1255. https://​doi.​org/​10.​1186/​
1471-​2458-​14-​1255.

	 25.	 Cohen N, Henik A, Mor N. Can emotion modulate attention? Evidence 
for reciprocal links in the attentional network test. Exp Psychol. 
2011;58(3):171–9. https://​doi.​org/​10.​1027/​1618-​3169/​a0000​83.

	 26.	 Connor KM, Davidson JR. Development of a new resilience scale: 
the Connor-Davidson Resilience Scale (CD-RISC). Depress Anxiety. 
2003;18(2):76–82. https://​doi.​org/​10.​1002/​da.​10113.

	 27.	 Crane M. The multisystem approach to resilience in the context of 
organizations, 2021. pp. 455--476. https://​doi.​org/​10.​1093/​oso/​97801​
90095​888.​003.​0024

	 28.	 Crellin NE, Orrell M, McDermott O, Charlesworth G. Self-efficacy and 
health-related quality of life in family carers of people with dementia: a 
systematic review. Aging Ment Health. 2014;18(8):954–69. https://​doi.​
org/​10.​1080/​13607​863.​2014.​915921.

	 29.	 Curtis WJ, Cicchetti D. Moving research on resilience into the 21st cen-
tury: Theoretical and methodological considerations in examining the 
biological contributors to resilience. Dev Psychopathol. 2003;15(3):773–
810. https://​doi.​org/​10.​1017/​s0954​57940​30003​73.

	 30.	 Dahlem NW, Zimet GD, Walker RR. The Multidimensional Scale 
of Perceived Social Support: a confirmation study. J Clin Psychol. 
1991;47(6):756–61. https://​doi.​org/​10.​1002/​1097-​4679(199111)​47:6%​
3c756::​aid-​jclp2​27047​0605%​3e3.0.​co;2-l.

	 31.	 Deegan J. On the occurrence of standardized regression coefficients 
greater than one. Educ Psychol Measur. 1978;38(4):873–88. https://​doi.​
org/​10.​1177/​00131​64478​03800​404.

	 32.	 Dennis JP, Vander Wal JS. The cognitive flexibility inventory: instrument 
development and estimates of reliability and validity. Cogn Ther Res. 
2010;34(3):241–53. https://​doi.​org/​10.​1007/​s10608-​009-​9276-4.

	 33.	 Dierdorff EC, Jensen JM. Crafting in context: exploring when job 
crafting is dysfunctional for performance effectiveness. J Appl Psychol. 
2018;103(5):463–77. https://​doi.​org/​10.​1037/​apl00​00295.

	 34.	 Gardner DG. The importance of being resilient: psychological well-
being, job autonomy, and self-esteem of organization managers. 
Personality Individ Differ. 2020;155:109731. https://​doi.​org/​10.​1016/j.​
paid.​2019.​109731.

	 35.	 Georgescu D, Duiu A, Cheiban T, Mazilu T, Rotariu A, Toma D, Barangă 
A. The relationship between locus of control, personal behavior, 
self-efficacy and resilience. Romanian J Cognit-Behav Therapy Hypn. 
2019;6(1/2):1.

	 36.	 Gupta N, Kumar S. Significant predictors for resilience among a sample 
of undergraduate students: acceptance, forgiveness and gratitude. 
Indian J Health Well Being. 2015;6(2):188–91.

	 37.	 Hackman JR, Hackman RJ, Oldham GR. Work redesign. vol. 2779. Read-
ing: Addison-Wesley; 1980.

	 38.	 Haddadi P, Besharat MA. Resilience, vulnerability and mental health. 
Procedia Soc Behav Sci. 2010;5:639–42. https://​doi.​org/​10.​1016/j.​sbspro.​
2010.​07.​157.

	 39.	 Halpert R, Hill R. The locus of control construct’s various means of meas-
urement: A researcher’s guide to some of the more commonly used 
locus of control scales.Beach Haven, NJ: Will to Power Press; 2011. ISBN 
978-970.

https://doi.org/10.1179/147683008X301540
https://doi.org/10.1179/147683008X301540
http://helping.apa.org/resilience/
http://helping.apa.org/resilience/
https://doi.org/10.1002/jclp.20049
https://doi.org/10.1097/NMD.0b013e3182848afe
https://doi.org/10.1097/NMD.0b013e3182848afe
https://doi.org/10.1007/s11325-012-0658-6
https://doi.org/10.1002/jclp.22083
https://doi.org/10.1002/jclp.22083
https://doi.org/10.1177/1745691613504116
https://doi.org/10.1037/0022-006x.75.5.671
https://doi.org/10.1037/0022-006x.75.5.671
https://doi.org/10.1111/j.0956-7976.2004.00705.x
https://doi.org/10.1111/jcpp.12397
https://doi.org/10.1037/0022-3514.84.4.822
https://doi.org/10.1136/bjsports-2020-102955
https://doi.org/10.1136/bjsports-2020-102955
https://doi.org/10.1016/0165-1781(89)90047-4
https://doi.org/10.1016/0165-1781(89)90047-4
https://doi.org/10.1080/14768320500215137
https://doi.org/10.1080/14768320500215137
https://doi.org/10.1177/21582440211004167
https://doi.org/10.1177/21582440211004167
https://doi.org/10.3389/fphys.2014.00161
https://doi.org/10.3389/fphys.2014.00161
https://doi.org/10.1016/j.appdev.2008.02.004
https://doi.org/10.1016/j.nedt.2018.10.002
https://doi.org/10.1016/j.nedt.2018.10.002
https://doi.org/10.1186/1471-2458-14-1255
https://doi.org/10.1186/1471-2458-14-1255
https://doi.org/10.1027/1618-3169/a000083
https://doi.org/10.1002/da.10113
https://doi.org/10.1093/oso/9780190095888.003.0024
https://doi.org/10.1093/oso/9780190095888.003.0024
https://doi.org/10.1080/13607863.2014.915921
https://doi.org/10.1080/13607863.2014.915921
https://doi.org/10.1017/s0954579403000373
https://doi.org/10.1002/1097-4679(199111)47:6%3c756::aid-jclp2270470605%3e3.0.co;2-l
https://doi.org/10.1002/1097-4679(199111)47:6%3c756::aid-jclp2270470605%3e3.0.co;2-l
https://doi.org/10.1177/001316447803800404
https://doi.org/10.1177/001316447803800404
https://doi.org/10.1007/s10608-009-9276-4
https://doi.org/10.1037/apl0000295
https://doi.org/10.1016/j.paid.2019.109731
https://doi.org/10.1016/j.paid.2019.109731
https://doi.org/10.1016/j.sbspro.2010.07.157
https://doi.org/10.1016/j.sbspro.2010.07.157


Page 16 of 17Notebaert et al. BMC Psychology          (2022) 10:181 

	 40.	 Hartley MT. Examining the relationships between resilience, mental 
health, and academic persistence in undergraduate college students. J 
Am Coll Health. 2011;59(7):596–604. https://​doi.​org/​10.​1080/​07448​481.​
2010.​515632.

	 41.	 Hu LT, Bentler PM. Cutoff criteria for fit indexes in covariance structure 
analysis: Conventional criteria versus new alternatives. Struct Equ Model 
A Multidiscip J. 1999;6(1):1–55. https://​doi.​org/​10.​1080/​10705​51990​
95401​18.

	 42.	 Hughes JM, Ulmer CSA. Sleep, resilience, and psychological distress in 
United States military Veterans. Mil Psychol. 2018;30(5):404–14. https://​
doi.​org/​10.​1080/​08995​605.​2018.​14785​51.

	 43.	 Iacoviello BM, Charney DS. Psychosocial facets of resilience: implica-
tions for preventing posttrauma psychopathology, treating trauma 
survivors, and enhancing community resilience. Eur J Psychotraumatol. 
2014;5(1):23970. https://​doi.​org/​10.​3402/​ejpt.​v5.​23970.

	 44.	 Jha AP, Stanley EA, Kiyonaga A, Wong L, Gelfand L. Examining the 
protective effects of mindfulness training on working memory capacity 
and affective experience. Emotion. 2010. https://​doi.​org/​10.​1037/​a0018​
438.

	 45.	 Jöreskog KG. How large can a standardized coefficient be. Statmodel.
com. 1999. Retrieved from http://​www.​statm​odel.​com/​downl​oad/​Jores​
kog.​pdf.

	 46.	 Keng S-L, Smoski MJ, Robins CJ. Effects of mindfulness on psychological 
health: a review of empirical studies. Clin Psychol Rev. 2011. https://​doi.​
org/​10.​1016/j.​cpr.​2011.​04.​006.

	 47.	 Kermott CA, Johnson REA. Is higher resilience predictive of lower stress 
and better mental health among corporate executives? PLoS ONE. 
2019. https://​doi.​org/​10.​1371/​journ​al.​pone.​02180​92.

	 48.	 Keye MD, Pidgeon AM. An Investigation of the relationship between 
resilience, mindfulness, and academic self-efficacy. Open J Soc Sci. 
2013;1(6):1–4. https://​doi.​org/​10.​4236/​jss.​2013.​16001.

	 49.	 Khalesi S, Doshi D, Buys N, Sun J. Validation of a short food frequency 
questionnaire in Australian adults. Int J Food Sci Nutr. 2017;68(3):349–
57. https://​doi.​org/​10.​1080/​09637​486.​2016.​12407​63.

	 50.	 Kiziela A, Viliūnienė R, Friborg O, Navickas AA. Distress and resilience 
associated with workload of medical students. J Ment Health. 2018. 
https://​doi.​org/​10.​1080/​09638​237.​2018.​15219​22.

	 51.	 Klockars AJ, Varnum SW. A test of the dimensionality assumptions 
of Rotter’s Internal-External scale. J Pers Assess. 1975;39(4):397–404. 
https://​doi.​org/​10.​1207/​s1532​7752j​pa3904_​13.

	 52.	 Kong F, Wang X, Hu S, Liu J. Neural correlates of psychological resilience 
and their relation to life satisfaction in a sample of healthy young 
adults. Neuroimage. 2015;123:165–72. https://​doi.​org/​10.​1016/j.​neuro​
image.​2015.​08.​020.

	 53.	 Kragt D, Holtrop D. Volunteering research in Australia: a narrative review. 
Aust J Psychol. 2019;71(4):342–60. https://​doi.​org/​10.​1111/​ajpy.​12251.

	 54.	 Lange RV, Tiggemann M. Dimensionality and reliability of the Rotter I-E 
Locus of Control Scale. J Pers Assess. 1981;45(4):398–406. https://​doi.​
org/​10.​1207/​s1532​7752j​pa4504_9.

	 55.	 Lee S-J, Park C-S, Kim B-J, Lee C-S, Cha B, Lee D. Sleep and resilience. 
Sleep Med Psychophysiol. 2015;22(2):53–6. https://​doi.​org/​10.​14401/​
KASMED.​2015.​22.2.​53.

	 56.	 Li C-H. Confirmatory factor analysis with ordinal data: Comparing 
robust maximum likelihood and diagonally weighted least squares. 
Behav Res Methods. 2016;48(3):936–49. https://​doi.​org/​10.​3758/​
s13428-​015-​0619-7.

	 57.	 Liu JJW, Ein N, Gervasio J, Battaion M, Reed M, Vickers K. Comprehensive 
meta-analysis of resilience interventions. Clin Psychol Rev. 2020;82: 
101919. https://​doi.​org/​10.​1016/j.​cpr.​2020.​101919.

	 58.	 Lo Bue S. Hardiness in the heart of the military. (PhD in Social and Mili-
tary Sciences and in Psychology), Katholieke Universiteit Leuven. 2015. 
Retrieved from https://​liria​s2repo.​kuleu​ven.​be/​bitst​ream/​12345​6789/​
481179/​1/​Lo+​Bue,+​S.+​(2015).+​Hardi​ness+​in+​the+​Heart+​of+​the+​
Milit​ary.​pdf.

	 59.	 MacLeod C. Cognition in clinical psychology: measures, methods or 
models? Behav Chang. 2014;10(3):169–95. https://​doi.​org/​10.​1017/​
S0813​48390​00055​19.

	 60.	 Marchand WR. Mindfulness-based stress reduction, mindfulness-based 
cognitive therapy, and zen meditation for depression, anxiety, pain, and 
psychological distress. J Psychiatr Pract. 2012;18:233–52.

	 61.	 Marshall GA, Taniguchi H. Good jobs, good deeds: the gender-specific 
influences of job characteristics on volunteering. VOLUNTAS Int J 
Volunt Nonprofit Organ. 2012;23(1):213–35. https://​doi.​org/​10.​1007/​
s11266-​011-​9188-2.

	 62.	 Mary M, Patra S. Relationship between forgiveness, gratitude and resil-
ience among the adolescents. Indian J Posit Psychol. 2015;6(1):63–8. 
https://​doi.​org/​10.​15614/​ijpp/​2015/​v6i1/​88459.

	 63.	 Masten AS. Resilience from a developmental systems perspective. 
World Psychiatry. 2019;18(1):101–2. https://​doi.​org/​10.​1002/​wps.​20591.

	 64.	 McCann CM, Beddoe E, McCormick K, Huggard P, Kedge S, Adamson 
C, Huggard J. Resilience in the health professions: a review of recent 
literature. Int J Wellbeing. 2013;3(1):60–81. https://​doi.​org/​10.​5502/​ijw.​
v3i1.4.

	 65.	 McCullough ME, Emmons RA, Tsang JA. The grateful disposition: a con-
ceptual and empirical topography. J Pers Soc Psychol. 2002;82(1):112–
27. https://​doi.​org/​10.​1037//​0022-​3514.​82.1.​112.

	 66.	 McIntyre M, Ehrlich C, Kendall E. Informal care management after 
traumatic brain injury: perspectives on informal carer workload and 
capacity. Disabil Rehabil. 2020;42(6):754–62. https://​doi.​org/​10.​1080/​
09638​288.​2018.​15085​11.

	 67.	 Nath P, Pradhan RK. Influence of positive affect on physical health and 
psychological well-being: examining the mediating role of psychologi-
cal resilience. J Health Manag. 2012;14(2):161–74. https://​doi.​org/​10.​
1177/​09720​63412​01400​206.

	 68.	 Ng K-Y, Ang S, Chan K-Y. Personality and leader effectiveness: a moder-
ated mediation model of leadership self-efficacy, job demands, and job 
autonomy. J Appl Psychol. 2008;93(4):733–43. https://​doi.​org/​10.​1037/​
0021-​9010.​93.4.​733.

	 69.	 Nisbett RE, Wilson TD. Telling more than we can know: verbal reports 
on mental processes. Psychol Rev. 1977;84(3):231–59. https://​doi.​org/​
10.​1037/​0033-​295X.​84.3.​231.

	 70.	 Nishimi KM, Koenen KC, Coull BAE, Kubzansky LD. Association of psy-
chological resilience with healthy lifestyle and body weight in young 
adulthood. J Adolesc Health. 2021. https://​doi.​org/​10.​1016/j.​jadoh​ealth.​
2021.​08.​006.

	 71.	 Norris FH, Stevens SP, Pfefferbaum B, Wyche KF, Pfefferbaum RL. Com-
munity resilience as a metaphor, theory, set of capacities, and strategy 
for disaster readiness. Am J Community Psychol. 2008;41(1–2):127–50. 
https://​doi.​org/​10.​1007/​s10464-​007-​9156-6.

	 72.	 Olson K, Kemper KJ, Mahan JD. What factors promote resilience and 
protect against burnout in first-year pediatric and medicine-pediatric 
residents? J Evid-Based Complement Altern Med. 2015;20(3):192–8. 
https://​doi.​org/​10.​1177/​21565​87214​568894.

	 73.	 Onyedire NG, Ekoh AT, Chukwuorji JBC, Ifeagwazi CM. Posttraumatic 
stress disorder (PTSD) symptoms among firefighters: Roles of resilience 
and locus of control. J Work Behav Health. 2017;32(4):227–48. https://​
doi.​org/​10.​1080/​15555​240.​2017.​13698​85.

	 74.	 Otero J, Muoz MA, Fernndez-Santaella MC, Verdejo-Garca A, Snchez-
Barrera MB. Cardiac defense reactivity and cognitive flexibility in high- 
and low-resilience women. Psychophysiology. 2020;57(11): e13656. 
https://​doi.​org/​10.​1111/​psyp.​13656.

	 75.	 Ozbay F, Johnson DC, Dimoulas E, Morgan CA III, Charney D, Southwick 
SM. Social support and resilience to stress: from neurobiology to clinical 
practice. Psychiatry (Edgmont). 2007;4(5):35.

	 76.	 Panagioti M, Gooding PA, Taylor PJ, Tarrier N. Perceived social support 
buffers the impact of PTSD symptoms on suicidal behavior: Implica-
tions into suicide resilience research. Compr Psychiatry. 2014;55(1):104–
12. https://​doi.​org/​10.​1016/J.​COMPP​SYCH.​2013.​06.​004.

	 77.	 Parsons S, Kruijt A-W, Fox E. A cognitive model of psychological resil-
ience. J Exp Psychopathol. 2016;7(3):296–310. https://​doi.​org/​10.​5127/​
jep.​053415.

	 78.	 Peplau LA. Loneliness research: basic concepts and findings. In: Sarason 
IG, Sarason BR, editors. Social support: theory, research and applica-
tions. Dordrecht: Springer; 1985. p. 269–86.

	 79.	 Petrides KV, Sangareau Y, Furnham A, Frederickson N. Trait emo-
tional intelligence and children’s peer relations at school. Soc Dev. 
2006;15(3):537–47. https://​doi.​org/​10.​1111/j.​1467-​9507.​2006.​00355.x.

	 80.	 Pronk D, Pronk B, Curtis T. The Resilience Shield. Pan Macmillan Australia; 
2021.

	 81.	 Rotter JB. Generalized expectancies for internal versus external control 
of reinforcement. Psychol Monogr Gen Appl. 1966;80(1):1.

https://doi.org/10.1080/07448481.2010.515632
https://doi.org/10.1080/07448481.2010.515632
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1080/08995605.2018.1478551
https://doi.org/10.1080/08995605.2018.1478551
https://doi.org/10.3402/ejpt.v5.23970
https://doi.org/10.1037/a0018438
https://doi.org/10.1037/a0018438
http://www.statmodel.com/download/Joreskog.pdf
http://www.statmodel.com/download/Joreskog.pdf
https://doi.org/10.1016/j.cpr.2011.04.006
https://doi.org/10.1016/j.cpr.2011.04.006
https://doi.org/10.1371/journal.pone.0218092
https://doi.org/10.4236/jss.2013.16001
https://doi.org/10.1080/09637486.2016.1240763
https://doi.org/10.1080/09638237.2018.1521922
https://doi.org/10.1207/s15327752jpa3904_13
https://doi.org/10.1016/j.neuroimage.2015.08.020
https://doi.org/10.1016/j.neuroimage.2015.08.020
https://doi.org/10.1111/ajpy.12251
https://doi.org/10.1207/s15327752jpa4504_9
https://doi.org/10.1207/s15327752jpa4504_9
https://doi.org/10.14401/KASMED.2015.22.2.53
https://doi.org/10.14401/KASMED.2015.22.2.53
https://doi.org/10.3758/s13428-015-0619-7
https://doi.org/10.3758/s13428-015-0619-7
https://doi.org/10.1016/j.cpr.2020.101919
https://lirias2repo.kuleuven.be/bitstream/123456789/481179/1/Lo+Bue,+S.+(2015).+Hardiness+in+the+Heart+of+the+Military.pdf
https://lirias2repo.kuleuven.be/bitstream/123456789/481179/1/Lo+Bue,+S.+(2015).+Hardiness+in+the+Heart+of+the+Military.pdf
https://lirias2repo.kuleuven.be/bitstream/123456789/481179/1/Lo+Bue,+S.+(2015).+Hardiness+in+the+Heart+of+the+Military.pdf
https://doi.org/10.1017/S0813483900005519
https://doi.org/10.1017/S0813483900005519
https://doi.org/10.1007/s11266-011-9188-2
https://doi.org/10.1007/s11266-011-9188-2
https://doi.org/10.15614/ijpp/2015/v6i1/88459
https://doi.org/10.1002/wps.20591
https://doi.org/10.5502/ijw.v3i1.4
https://doi.org/10.5502/ijw.v3i1.4
https://doi.org/10.1037//0022-3514.82.1.112
https://doi.org/10.1080/09638288.2018.1508511
https://doi.org/10.1080/09638288.2018.1508511
https://doi.org/10.1177/097206341201400206
https://doi.org/10.1177/097206341201400206
https://doi.org/10.1037/0021-9010.93.4.733
https://doi.org/10.1037/0021-9010.93.4.733
https://doi.org/10.1037/0033-295X.84.3.231
https://doi.org/10.1037/0033-295X.84.3.231
https://doi.org/10.1016/j.jadohealth.2021.08.006
https://doi.org/10.1016/j.jadohealth.2021.08.006
https://doi.org/10.1007/s10464-007-9156-6
https://doi.org/10.1177/2156587214568894
https://doi.org/10.1080/15555240.2017.1369885
https://doi.org/10.1080/15555240.2017.1369885
https://doi.org/10.1111/psyp.13656
https://doi.org/10.1016/J.COMPPSYCH.2013.06.004
https://doi.org/10.5127/jep.053415
https://doi.org/10.5127/jep.053415
https://doi.org/10.1111/j.1467-9507.2006.00355.x


Page 17 of 17Notebaert et al. BMC Psychology          (2022) 10:181 	

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	 82.	 Sansone RA, Sansone LA. Gratitude and well being: The benefits of 
appreciation. Psychiatry (Edgemont). 2010;7(11):18–22.

	 83.	 Saragih S. The effects of job autonomy on work outcomes: self efficacy 
as an intervening variable. Int Res J Bus Stud. 2011;4(3):203–15. https://​
doi.​org/​10.​21632/​IRJBS.4.​3.​203-​215.

	 84.	 Sawyer KB, Thoroughgood CN, Stillwell EE, Duffy MK, Scott KL, Adair EA. 
Being present and thankful: a multi-study investigation of mindful-
ness, gratitude, and employee helping behavior. J Appl Psychol. 2021. 
https://​doi.​org/​10.​1037/​apl00​00903.

	 85.	 Schaefer SM, Boylan JMA. Purpose in life predicts better emotional 
recovery from negative stimuli. PLoS ONE. 2013;8(11):80329. https://​doi.​
org/​10.​1371/​journ​al.​pone.​00803​29.

	 86.	 Schwager S, Rothermund K. The automatic basis of resilience: adap-
tive regulation of affect and cognition. In: The resilience handbook: 
approaches to stress and trauma. New York: Routledge; 2014. p. 55–72.

	 87.	 Schyns B, von Collani G. A new occupational self-efficacy scale and its 
relation to personality constructs and organizational variables. Eur J 
Work Organ Psychol. 2002;11(2):219–41. https://​doi.​org/​10.​1080/​13594​
32024​40001​48.

	 88.	 Scully D, Kremer J, Meade MM, Graham R, Dudgeon K. Physical exercise 
and psychological well being: a critical review. Br J Sports Med. 
1998;32(2):111–20. https://​doi.​org/​10.​1136/​bjsm.​32.2.​111.

	 89.	 Silverman MN, Deuster PA. Biological mechanisms underlying the 
role of physical fitness in health and resilience. Interface Focus. 
2014;4(5):20140040. https://​doi.​org/​10.​1098/​rsfs.​2014.​0040.

	 90.	 Sippel LM, Pietrzak RH, Charney DS, Mayes LC, Southwick SM. How does 
social support enhance resilience in the trauma-exposed individual? 
Ecol Soc. 2015;20(4):9. https://​doi.​org/​10.​5751/​ES-​07832-​200410.

	 91.	 Smith BW, Dalen J, Wiggins K, Tooley E, Christopher P, Bernard J. The 
brief resilience scale: assessing the ability to bounce back. Int J Behav 
Med. 2008;15(3):194–200. https://​doi.​org/​10.​1080/​10705​50080​22229​72.

	 92.	 Southwick SM, Bonanno GA, Masten AS, Panter-Brick C, Yehuda R. Resil-
ience definitions, theory, and challenges: interdisciplinary perspectives. 
Eur J Psychotraumatol. 2014;5(1):25338. https://​doi.​org/​10.​3402/​ejpt.​v5.​
25338.

	 93.	 Southwick SM, Charney DS. Resilience: the science of mastering life’s 
greatest challenges. Cambridge: Cambridge University Press; 2012.

	 94.	 Spector PE, Jex SM. Development of four self-report measures of job 
stressors and strain: Interpersonal Conflict at Work Scale, Organizational 
Constraints Scale, Quantitative Workload Inventory, and Physical Symp-
toms Inventory. J Occup Health Psychol. 1998;3(4):356–67. https://​doi.​
org/​10.​1037//​1076-​8998.3.​4.​356.

	 95.	 Taku K. Relationships among perceived psychological growth, resilience 
and burnout in physicians. Personality Individ Differ. 2014;59:120–3. 
https://​doi.​org/​10.​1016/j.​paid.​2013.​11.​003.

	 96.	 Tong J, Wang L. Validation of locus of control scale in Chinese organiza-
tions. Personality Individ Differ. 2006;41(5):941–50. https://​doi.​org/​10.​
1016/j.​paid.​2006.​03.​018.

	 97.	 Vieselmeyer J, Holguin J, Mezulis A. The role of resilience and gratitude 
in posttraumatic stress and growth following a campus shooting. 
Psychol Trauma Theory Res Pract Policy. 2017;9(1):62–9. https://​doi.​org/​
10.​1037/​TRA00​00149.

	 98.	 Walpita YN, Arambepola C. High resilience leads to better work 
performance in nurses: Evidence from South Asia. J Nurs Manag. 
2020;28(2):342–50. https://​doi.​org/​10.​1111/​JONM.​12930.

	 99.	 Wang J, Zhang X, Simons SR, Sun J, Shao D, Cao F. Exploring the bi-
directional relationship between sleep and resilience in adolescence. 
Sleep Med. 2020;73:63–9. https://​doi.​org/​10.​1016/j.​sleep.​2020.​04.​018.

	100.	 Watkins PC, Woodward K, Stone T, Kolts RL. Gratitude and happiness: 
Development of a measure of gratitude, and relationships with subjec-
tive well-being. Soc Behav Personal Int J. 2003;31(5):431–51.

	101.	 Waxman A. WHO global strategy on diet, physical activity and health. 
Food Nutr Bull. 2004;25(3):292–302.

	102.	 Wells M. Is psychological resilience associated with physical recovery 
in older adults? Topics in Geriatric Rehabilitation. 2014;30(3):176–80. 
https://​doi.​org/​10.​1097/​TGR.​00000​00000​000025.

	103.	 WHO. Global Physical Activity Questionnaire (GPAQ) Analysis Guide. 
(2002). Retrieved from Switzerland.

	104.	 Windle G, Bennett KM, Noyes J. A methodological review of resilience 
measurement scales. Health Qual Life Outcomes. 2011;9(1):8. https://​
doi.​org/​10.​1186/​1477-​7525-9-8.

	105.	 Wu MS, Yan X, Zhou C, Chen Y, Li J, Zhu Z, Shen X, Han B. General belief 
in a just world and resilience: evidence from a collectivistic culture. Eur J 
Pers. 2011;25(6):431–42. https://​doi.​org/​10.​1002/​per.​807.

	106.	 Yi JP, Vitaliano PP, Smith RE, Yi JC, Weinger K. The role of resilience on 
psychological adjustment and physical health in patients with diabetes. 
Br J Health Psychol. 2008;13:311–25. https://​doi.​org/​10.​1348/​13591​
0707X​186994.

	107.	 Youngstedt SD. Effects of exercise on sleep. Clin Sports Med. 
2005;24(2):355–65. https://​doi.​org/​10.​1016/j.​csm.​2004.​12.​003.

	108.	 Zerega WD, Tseng MS, Greever KB. Stability and concurrent validity 
of the Rotter Internal-External Locus of Control Scale. Educ Psychol 
Measur. 1976;36(2):473–5. https://​doi.​org/​10.​1177/​00131​64476​03600​
230.

	109.	 Zimet GD, Dahlem NW, Zimet SG, Farley GK. The multidimensional scale 
of perceived social support. J Pers Assess. 1988;52(1):30–41.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.21632/IRJBS.4.3.203-215
https://doi.org/10.21632/IRJBS.4.3.203-215
https://doi.org/10.1037/apl0000903
https://doi.org/10.1371/journal.pone.0080329
https://doi.org/10.1371/journal.pone.0080329
https://doi.org/10.1080/13594320244000148
https://doi.org/10.1080/13594320244000148
https://doi.org/10.1136/bjsm.32.2.111
https://doi.org/10.1098/rsfs.2014.0040
https://doi.org/10.5751/ES-07832-200410
https://doi.org/10.1080/10705500802222972
https://doi.org/10.3402/ejpt.v5.25338
https://doi.org/10.3402/ejpt.v5.25338
https://doi.org/10.1037//1076-8998.3.4.356
https://doi.org/10.1037//1076-8998.3.4.356
https://doi.org/10.1016/j.paid.2013.11.003
https://doi.org/10.1016/j.paid.2006.03.018
https://doi.org/10.1016/j.paid.2006.03.018
https://doi.org/10.1037/TRA0000149
https://doi.org/10.1037/TRA0000149
https://doi.org/10.1111/JONM.12930
https://doi.org/10.1016/j.sleep.2020.04.018
https://doi.org/10.1097/TGR.0000000000000025
https://doi.org/10.1186/1477-7525-9-8
https://doi.org/10.1186/1477-7525-9-8
https://doi.org/10.1002/per.807
https://doi.org/10.1348/135910707X186994
https://doi.org/10.1348/135910707X186994
https://doi.org/10.1016/j.csm.2004.12.003
https://doi.org/10.1177/001316447603600230
https://doi.org/10.1177/001316447603600230

	An empirical evaluation of The Resilience Shield model
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Methods
	Methods Pilot Study 1
	Methods Pilot Study 2
	Methods main study
	Participants
	Questionnaires
	Demographic questions 
	Resilience 
	Mind layer instruments 
	Body layer instruments 
	Social layer instruments 
	Professional layer instruments 


	Procedure

	Results
	Data cleaning
	Sample characteristics
	Descriptive statistics
	Examining the proposed model structure
	Contributions to dispositional vulnerability and resilience scores

	Discussion
	Conclusion
	Acknowledgements
	References


