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Abstract: Psychological safety is essential for rest, recovery, and fostering social connections, par-
ticularly for health and social care workers (HSCWs) who frequently operate in high-pressure envi-
ronments. These workers are prone to traumatic stress, which can elevate their sense of threat and 
undermine their psychological safety. This study aimed to validate the Neuroception of Psycholog-
ical Safety Scale (NPSS) among HSCWs in the UK (n = 443). The NPSS is based on polyvagal theory 
and assesses the dimensions of compassion, social engagement and bodily sensations. Internal con-
sistency, test–retest reliability, convergent, discriminant, and concurrent validity were examined, 
along with the scale’s dimensionality. A three-factor structure was confirmed, with internal consist-
encies ranging from acceptable to excellent across subscales. Validity was supported by significant 
associations with measures of team psychological safety, well-being, post-traumatic stress, burnout, 
body perception, and personality. The NPSS also demonstrated strong test–retest reliability. These 
results validate the NPSS as a reliable and multidimensional tool for assessing psychological safety 
in health and social care settings. The study highlights the importance of psychological safety for 
HSCWs and provides a valuable measure to support interventions aimed at fostering safer and more 
supportive work environments. 

Keywords: psychological safety; polyvagal theory; psychometric validation; health and social care 
workers; mental health; trauma; post-traumatic growth; compassionate care; trauma-informed 
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1. Introduction 
Psychological safety is essential for health and social care workers (HSCWs) due to 

its profound impact on both their well-being and the quality of patient care [1]. When 
workers feel psychologically safe, they are more likely to communicate openly, collabo-
rate effectively, and seek support without fear of repercussions [2]. This environment not 
only reduces traumatic stress levels among workers but also enhances their overall mental 
health, enabling them to perform their roles more effectively [3]. Improved teamwork and 
communication fostered by psychological safety directly translate into better patient out-
comes, as care is delivered more efficiently and with fewer errors [4]. Moreover, organi-
sations that prioritise psychological safety tend to attract and retain talent more effec-
tively, as workers are more inclined to stay in environments where they feel valued and 
supported [5]. This, in turn, reduces turnover rates and ensures continuity of care [6]. 

Psychological safety also encourages innovation and problem-solving within 
healthcare settings [7]. Workers who feel safe to voice ideas, take risks, and experiment 
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with new approaches are more likely to contribute to advancements in patient care prac-
tices and operational efficiency [8]. Additionally, in contexts where ethical dilemmas are 
prevalent, psychological safety allows for open discussion and consideration of diverse 
viewpoints, ensuring that decisions are made with integrity and sensitivity to all stake-
holders, including patients and their families [9]. Furthermore, psychological safety sup-
ports ongoing professional development by creating an environment where constructive 
feedback is valued and learning opportunities are embraced [10]. 

A well-established body of research focusing on the measurement and application of 
psychological safety within teams has demonstrated the importance of psychological 
safety within a range of organisational contexts [11–15]. However, psychological safety 
for HSCWs is crucial not only for organisational dynamics and patient care but also from 
the perspective of individual psychological safety. While several assessment instruments 
have been developed to evaluate constructs related to psychological safety and mental 
well-being, there remains a need for tools specifically tailored to assess psychological 
safety and its influence on both the individual and organisational outcomes of HSCWs. 
Instruments such as the Team Psychological Safety Scale (TPSS), Compassion Scale (CS), 
and Short Warwick-Edinburgh Mental Wellbeing Scale (SWEMWBS) have established va-
lidity and reliability [16–18]; however, they do not capture psychological safety as experi-
enced at the individual level. A comprehensive review of the existing tools reveals the 
need for targeted assessment instruments that reflect the individual HSCWs’ perspective 
on psychological safety in high-stress working environments. This study presents the 
Neuroception of Psychological Safety Scale (NPSS) as a novel instrument specifically de-
signed to address this gap, contributing valuable insights to the ongoing discourse on the 
importance of psychological safety in relation to the mental health and well-being of 
HSCWs. 

Polyvagal theory (PVT) provides a comprehensive framework for understanding the 
vital role of psychological safety in health and social care settings, particularly for indi-
viduals. The theory is rooted in the neurophysiological processes of the vagus nerve, a 
major component of the parasympathetic nervous system that supports the body’s ability 
to rest, digest, and recover [19]. According to PVT, the autonomic nervous system operates 
through a hierarchical response system with three primary states: the ventral vagal state 
(associated with safety and social engagement), the sympathetic nervous state (linked to 
fight-or-flight responses), and the dorsal vagal state (related to immobilisation or shut-
down in response to overwhelming threat). One of PVT’s key concepts is “neuroception”, 
which describes how the nervous system subconsciously scans the environment for signs 
of safety or danger. Unlike perception, which is largely conscious, neuroception occurs 
below conscious awareness, constantly assessing the surroundings to determine whether 
they are safe or threatening. This process activates corresponding physiological, emo-
tional, and behavioural responses designed to either enhance social engagement when 
safe or trigger defensive responses when a threat is detected. This mechanism helps ex-
plain how people may react strongly to stressful or traumatic situations, even if they are 
not consciously aware of an immediate threat. 

In healthcare environments, where stress and trauma are often prevalent, PVT high-
lights the importance of fostering psychological safety to support the well-being of both 
patients and healthcare professionals [20]. By ensuring a sense of safety, HSCWs are better 
able to regulate their emotions, connect with others, and perform effectively in high-pres-
sure situations, ultimately enhancing overall care and recovery. PVT has helped to inform 
mental health, medical, and educational practices in the use of safe therapeutic presence, 
recognition of client’s non-verbal safety-signalling, interpreting representations of fear 
and safety in art therapy, investigating schema modes as means of coping, exploring the 
impact of multi-generational trauma through movement expressions, and processing 
physiological manifestations of trauma in military veterans [21–26]. PVT offers a compre-
hensive overview of safety from neurophysiological, psychological, and evolutionary the-
ories [27,28]. When HSCWs feel psychologically safe, it corresponds to a state where their 
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autonomic nervous system perceives minimal threat, allowing them to engage fully in 
social interactions and professional duties without being in a constant state of defence or 
hypervigilance [29]. In practical terms, a psychologically safe environment aligns with the 
PVT’s concept of the “social engagement system”, where individuals feel safe to connect, 
communicate, and collaborate effectively [30]. This mode also encourages pro-social be-
haviours, such as compassion. It activates the ventral vagal complex, which is linked to 
feelings of safety and connection, thereby enhancing emotional regulation, reducing 
stress, and promoting overall well-being among HSCWs [1]. 

Compassion is a cornerstone of health and social care delivery, and it is essential that 
HSCWs feel psychologically safe at work so they can offer compassion to patients [31]. As 
relational beings, we communicate psychological safety through compassion. Compas-
sion has a positive effect on the physical, social, and psychological health of both the giver 
and receiver. Compassionate care helps patients to feel safe and increases engagement 
and participation in treatment or interventions [32]. It is linked with an increase in their 
hope for recovery, accountability, control over their health, and satisfaction. It also leads 
to the provision of safer care and the resilience of HSCWs [33]. Compassion is fundamen-
tal to relationship-based care and understanding of patients. A lack of compassion is a 
recognised threat to patient safety, and shortcomings have been reported in health sys-
tems due to a lack of compassion in health and social care delivery [34]. 

Social engagement is another critical aspect influenced by psychological safety [35]. 
In a psychologically safe environment, HSCWs are more likely to engage with their col-
leagues, patients, and the broader community. This engagement fosters a sense of belong-
ing and mutual support, which can mitigate feelings of isolation and burnout [36]. En-
hanced social interactions among HSCWs contribute to a more cohesive and collaborative 
team, ultimately benefiting patient care. Moreover, patients who perceive their caregivers 
as socially engaged are more likely to trust them and participate actively in their own care, 
which can lead to better health outcomes [37]. 

Body sensations, or the awareness of one’s own body and its sensations, also play a 
significant role in the well-being of HSCWs [38]. Psychological safety supports awareness 
of body sensations by creating an environment where workers can attend to their own 
physical and emotional needs without fear of judgement [39]. When workers are attuned 
to their own bodies, they are better able to manage stress, prevent burnout, and maintain 
overall health [40]. This self-awareness can also enhance empathy and the ability to pro-
vide compassionate care, as workers who are in tune with their own physical and emo-
tional states are more likely to recognise and respond to the needs of their patients [41]. 
Conversely, environments lacking psychological safety may trigger defensive responses, 
such as activation of the sympathetic nervous system (fight-or-flight response) or even 
shutdown responses (dorsal vagal complex), which can hinder effective teamwork, com-
munication, and decision-making among health and social care teams [42]. Therefore, in-
tegrating principles of PVT into health and social care settings can provide valuable in-
sights into fostering psychological safety, enhancing interpersonal relationships, and ulti-
mately improving both staff satisfaction and patient outcomes. By prioritising psycholog-
ical safety through a polyvagal lens, health and social care organisations can create envi-
ronments where workers thrive emotionally, professionally, and in their dedication to de-
livering compassionate and effective care [43]. This holistic approach, which includes 
compassion, social engagement, and body sensations, ensures that both workers and pa-
tients thrive in a supportive and nurturing environment [44]. 

Considering the relevance of psychological safety in preventing, mitigating, and 
treating trauma-related conditions, we previously reported on the development of the 
NPSS [45]. The NPSS, grounded in PVT, is the first psychometric tool that aims to measure 
psychological safety for the individual. This scale incorporates three key factors—com-
passion, social engagement, and bodily sensation—which are integral to understanding 
the neurobiological foundations of psychological safety. Compassion reflects the ability 
to engage with others in a supportive and non-judgemental manner, promoting trust and 



Int. J. Environ. Res. Public Health 2024, 21, 1551 4 of 17 
 

 

connection. Social engagement refers to the capacity for meaningful social interactions, 
which are essential for fostering a sense of safety and belonging. Bodily sensation, linked 
to the body’s physiological responses, highlights the importance of autonomic regulation 
and bodily awareness in feeling safe and grounded. These dimensions collectively sup-
port the prevention, mitigation, and treatment of trauma-related conditions by facilitating 
an environment where the autonomic nervous system can shift into a state of safety and 
regulation. The three-factor structure of the NPSS showed adequate fit, and good reliabil-
ity. The scale has been widely adopted across a range of settings including evaluation of 
Eye Movement Desensitisation and Reprocessing (EMDR) in dissociative disorders; ex-
ploring the reintegration of children and youth experiencing homelessness and instability; 
examining the significance of feeling safe for resilience of adolescents in sub-Saharan Af-
rica; and as an informative measure for a model of Human-Animal Interactions [46–49]. 
In addition, researchers have validated an Italian version of the scale in a non-clinical sam-
ple and the scale was found to have a three-factor structure with good convergent, diver-
gent and test–retest validity and robust psychometric properties [50,51]. Our current work 
aimed to further develop and strengthen the psychometric properties of the NPSS with a 
sample of HSCWs, testing the scales’ convergent, discriminant, and concurrent validity, 
as well as its dimensionality. To contextualise the development and application of the 
NPSS, recent studies using similar instruments to measure factors related to psychological 
safety, such as compassion, social engagement and bodily sensations, were reviewed. In-
struments such as the TPSS and the CS have been widely applied in health and social care 
settings [16,17], demonstrating the importance of measuring these dimensions to enhance 
well-being and reduce stress among HSCWs. These studies provide a foundation for un-
derstanding the value of psychological safety metrics and highlight the relevance of the 
NPSS in addressing similar constructs within health and social care environments. 

2. Materials and Methods 
Ethical approval for this research was sought and granted from the University Ethics 

Committee (33/02/12/2020/A) and all participants provided informed consent to their par-
ticipation prior to engaging with the research. Participants were recruited through con-
venience sampling via social media platforms such as Instagram, Facebook, Twitter, and 
LinkedIn, and the University’s online research participant recruitment system. Partici-
pants were selected based on specific inclusion and exclusion criteria: eligible participants 
were adults (18 years or older) residing in the UK and worked in health or social care 
roles. Exclusion criteria included conditions potentially impacting comprehension, such 
as dementia, current substance dependence, or severe neuropsychiatric disorders requir-
ing hospitalisation. To ensure comprehension and accuracy, participants were provided 
with a participant information sheet that included a preliminary review of a sample of the 
NPSS questions and validation scales, with opportunities to clarify instructions before 
proceeding. The survey was administered electronically through a secure online platform 
(Qualtrics) [52], providing consistency in format and accessibility. Further recruitment ef-
forts included outreach to third-sector charities and health and social care organisations 
to reach eligible participants. Despite these efforts, the sample exhibited some demo-
graphic variation that may not fully represent the broader health and social care work-
force. Midway through data collection, monitoring indicated a low response rate from 
males and adults from ethnic minority groups. To address underrepresentation, targeted 
recruitment efforts were made through data collection, specifically aimed at increasing 
diversity and inclusion of participants who were under-represented. These adjustments 
sought to improve sample heterogeneity and better capture the perspectives of a wider 
range of individuals within the health and social care field, although limitations in repre-
sentativeness remain. 

In completing the online survey, participants first provided demographic infor-
mation, including gender, age, ethnicity, country of residence, employment status, and 
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health status. They then completed the 29-item NPSS [45], followed by seven psychomet-
rically validated measures. Upon completing the survey, participants received a debrief-
ing, which included information on relevant support agencies and the contact details of 
the lead researcher for any follow-up questions about the study. Data collection took place 
from November 2023 to May 2024. 

The online survey included the NPSS along with several measures related to psycho-
logical safety: the Team Psychological Safety Scale (TPSS), the Compassion Scale (CS), the 
Body Perception Questionnaire-Very Short Form (BPQ-VSF), the Short Warwick-Edin-
burgh Mental Wellbeing Scale (SWEMWBS), the Burnout Measure-Short Version (BMS), 
and the Abbreviated Post-Traumatic Stress Disorder Checklist-Civilian (APCL-C) 
[16,17,45,53–55]. Additionally, we included a measure that we hypothesised would not be 
strongly related to psychological safety: the Ten-Item Personality Inventory (TIPI) [56]. 
(See Table 1 for a full description of the measures). 

Statistical analyses were conducted using the Statistical Package for the Social Sci-
ences (SPSS 28) to calculate descriptive statistics, assess internal reliability and conduct 
preliminary analyses [57]. Confirmatory Factor Analysis (CFA) was performed using R to 
evaluate the structural validity of the NPSS [58]. Model fit indices, including the Compar-
ative Fit Index (CFI), Tucker–Lewis Index (TLI), and Root Mean Square Error of Approxi-
mation (RMSEA), were calculated to confirm the three-factor model’s adequacy. These 
combined tools provided robust insights into the scale’s psychometric properties, to test 
both its reliability and validity across various dimensions. 

To maximise the use of available data and minimise biased estimates, missing item 
data were handled using an imputation method. Given that the data appeared to be miss-
ing at random and the missing rate was low (1.17%), a single imputation method was 
deemed appropriate [59]. Descriptive statistics, including means, standard deviations, 
minimum and maximum values, and percentages for categorical data, were used to char-
acterise the sample and assess the psychometric properties. These statistics also provided 
insights into normality and the presence of potential outliers. The internal reliability of 
the NPSS was evaluated using Cronbach’s α. Test-retest reliability over a three-week in-
terval was assessed using intra-class correlation coefficients, with data obtained from a 
sub-sample (10%) of the total sample. Convergent validity was examined by evaluating 
the correlations between the NPSS and other relevant measures (see Table 1), including 
the TPSS, CS, BPQ-VSF, SWEMWBS, BMS, and APCL-C [16,17,45,53–55]. Discriminant 
validity was assessed by examining the correlations between the NPSS and the TIPI [56]. 
The measures included in this study have been widely used in research exploring mental 
health and well-being among HSCWs and are validated instruments that are recognised 
for their reliability and relevance in assessing constructs crucial to understanding psycho-
logical safety. Moreover, these scales formed the basis of earlier work in developing the 
NPSS, where they contributed significantly to establishing the scale’s foundational struc-
ture and content validity [45]. 

Table 1. Validation measures. 

Measure Description Rating/Scoring Psychometrics 

Neuroception of Psychological 
Safety Scale (NPSS) [45] 

The NPSS is a 29-item self-
report measure with three 
sub-scales: social 
engagement, compassion, 
and body sensations. 

Participants rate how well 
statements describe their 
feelings over the past week, 
rating statements such as “I felt 
valued”, “I felt compassion 
towards others”, and “My heart 
rate felt steady”. Responses are 
on a 5-point Likert scale from 1 
(strongly disagree) to 5 (strongly 
agree). Higher NPSS scores 

The NPSS showed good 
internal reliability with 
Cronbach’s α of 0.95 
overall, and sub-scale α 
of 0.94 for social 
engagement, 0.90 for 
compassion, and 0.93 for 
bodily sensations [60]. 
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indicate higher levels of 
individual psychological safety. 

Team Psychological Safety 
Scale (TPSS) [16] 

The TPSS is a 7-item scale 
with both positively and 
negatively worded 
statements measuring 
psychological safety in a 
team context. 

Participants rate statements like 
“If you make a mistake on this 
team, it is often held against 
you” and “It is safe to take a risk 
on this team” on a 7-point Likert 
scale from 1 (very inaccurate) to 
7 (very accurate). Higher TPSS 
scores indicate a safer team 
environment. 

The TPSS has good 
internal consistency and 
reliability [16,61]. 

Compassion Scale (CS) [17] 

The CS is a 16-item scale 
assessing compassion 
through constructs of 
kindness, common 
humanity, mindfulness, 
and reduced indifference. 

Participants rate statements like 
“I like to be there for others in 
times of difficulty” and “I am 
unconcerned with other people’s 
problems” on a 5-point Likert 
scale from 1 (almost never) to 5 
(almost always). Higher scores 
indicate greater compassion for 
others. 

The CS has demonstrated 
reliability and validity 
[62]. 

Body Perception Questionnaire-
Very Short Form (BPQ-VSF) 
[53] 

The BPQ-VSF is a 12-item 
measure assessing 
subjective bodily 
experiences related to 
autonomic nervous system 
functions. 

Participants rate their awareness 
of characteristics such as “How 
fast I am breathing” and 
“Stomach and gut pains” on a 5-
point Likert scale from 1 (never) 
to 5 (always). Higher scores 
suggest a dysregulated 
autonomic nervous system and 
poorer health outcomes. 

The BPQ-VSF is reliable 
and valid [63]. 

Short Warwick–Edinburgh 
Mental Wellbeing Scale 
(SWEMWBS) [18] 

The SWEMWBS is a 7-item 
scale which briefly 
assesses mental wellbeing. 

Participants reflect on their 
thoughts and feelings over the 
past two weeks and rate 
statements like “I’ve been feeling 
useful” and “I’ve been feeling 
close to other people on a Likert 
scale from 1 (none of the time) to 
5 (all of the time). Higher scores 
indicate higher mental 
wellbeing. 

The SWEMWBS has good 
internal consistency and 
reliability [64,65]. 

Burnout Measure-Short Version 
(BMS) [54] 

The BMS is a 10-item short 
measure to assess burnout 
across various contexts. 

Participants rate how often they 
feel “Tired”, “Worthless/Like a 
failure”, and “I’ve had it” on a 7-
point scale from 1 (never) to 7 
(always). Higher scores indicate 
higher levels of burnout. 

The BMS has good 
psychometric properties 
[66]. 

Abbreviated Post-Traumatic 
Stress Disorder Checklist-
Civilian (APCL-C) [55] 

The APCL-C is a 6-item 
measure assessing 
symptoms of post-
traumatic stress in 
civilians. 

Participants rate how often they 
have been bothered by 
symptoms such as “Repeated, 
disturbing memories” and 
“Feeling irritable or having 
angry outbursts” on a 5-point 

The APCL-C has 
adequate internal 
consistency and 
reliability [67]. 



Int. J. Environ. Res. Public Health 2024, 21, 1551 7 of 17 
 

 

Likert scale from 1 (not at all) to 
5 (extremely). Higher scores 
indicate potential post-traumatic 
stress requiring further 
attention. 

Ten-Item Personality Inventory 
(TIPI) [56] 

The TIPI measures the Big-
5 personality domains: 
extraversion, 
agreeableness, 
conscientiousness, 
emotional stability, and 
openness to experience. 

Participants rate pairs of traits 
on a 7-point Likert scale from 1 
(disagree strongly) to 7 (agree 
strongly). Each domain is 
represented by two statements, 
one positive and one negative, 
requiring reverse scoring for half 
the items. Higher scores indicate 
strong identification with the 
associated personality traits. 

The TIPI is valid and 
reliable [68]. 

Concurrent validity was determined through logistic regressions to assess whether 
the NPSS could predict trauma exposure (dependent variable: trauma yes/no). Sum scores 
of the NPSS were calculated and used in validity testing. Known groups’ validity was 
explored using an independent t-test to compare NPSS scores by gender and the impact 
of occupational trauma [69,70]. All statistical tests were two-tailed, with p-values of less 
than 0.05 considered statistically significant. The study process and materials are outlined 
in Table 2. 

Table 2. Study process and materials. 

Stage Description 

1. Participant Pool 
The initial pool consisted of HSCWs recruited based on inclusion criteria to ensure 
representativeness. Targeted outreach was employed to include diverse demographics, 
enhancing the study’s generalisability. 

2. Recruitment and Consent 

Participants were recruited through social media and university platforms. Consent 
was obtained electronically, ensuring all participants were informed of their rights, 
study aims, and data handling practices. Exclusion criteria were applied to ensure 
appropriate comprehension of survey questions. 

3. Data Collection 
Data were collected online using Qualtrics ensuring consistency and accessibility. 
Collection occurred over six months, with additional recruitment efforts made to 
encourage participation from under-represented groups to improve diversity. 

4. Measurement Tools 

The NPSS and other validated scales were used to assess dimensions such as team 
psychological safety, compassion, and well-being. Each scale was selected based on its 
relevance and established psychometric properties for reliability and validity within 
health contexts. 

5. Data Analysis Process 

Data were analysed using SPSS and R, applying methods such as Cronbach’s alpha for 
internal reliability, test–retest reliability, and factor analysis to confirm structural 
validity. Missing data were imputed where necessary, and descriptive statistics were 
calculated to characterise the sample. 

6. Reliability and Validity 
Tests 

Measures of internal consistency, test–retest reliability, convergent and discriminant 
validity were applied to assess the psychometric robustness of the NPSS. This involved 
examining correlations with related constructs and assessing fit indices through CFA. 

7. Results Interpretation 

Findings were interpreted within the context of existing literature, evaluating the extent 
to which the NPSS captured the intended dimensions of psychological safety for 
HSCWs. Significant associations with constructs such as trauma exposure were noted, 
highlighting NPSS’s potential use in identifying at-risk individuals. 
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8. Conclusions 

Based on the results, the study validated the NPSS as a reliable tool for assessing 
psychological safety in health and social care settings. The study recommended NPSS 
for use in initiatives aimed at enhancing workplace well-being and psychological safety 
and suggested further research for its application in diverse settings. A shorter version 
of the NPSS was proposed for quicker screening. 

3. Results 
The analysis included 443 complete responses from HSCWs. Participants were most 

likely to be employed in a nursing role, followed by medical doctor and applied health 
professionals; with the majority employed full-time. Length of service ranged from 6 
months to 25 > years (M = 8.8; SD = 7.9) and level of seniority was predominantly disclosed 
as “Intermediate” (42.7%). Participants’ ages ranged from 18 to 68 years (M = 38.5, SD = 
11.8). The majority identified as White-British (68.7%), mostly residing in England (48.5%). 
Additionally, 23.9% of participants reported long-term physical health issues, and 31.2% 
disclosed diagnosed mental health issues. For a detailed summary of participants’ socio-
demographic characteristics, see Table 3. 

Table 3. HSCWs socio-demographic data. 

Variables N (443) 
Age 18–68 (M = 38.5; SD = 11.8) 
Gender   
   Female 311 (70.2%) 
   Male 126 (28.4%) 
   Non-binary 6 (1.4%) 
   Other 1 (0.2%) 
Ethnicity   
   White-British 304 (68.7%) 
   White-Other 30 (6.8%) 
   Asian 44 (10%) 
   Black 48 (10.9%) 
   Mixed/Multiple ethnicities 8 (1.8%) 
   Other 9 (2%) 
UK residence   
   England 215 (48.5%) 
   Scotland 175 (39.5%) 
   Wales 31 (7%) 
   Northern Ireland 12 (2.7%) 
Health disclosure   
   Diagnosed mental health issues  138 (31.2%) 
   Long-term physical health issues 106 (23.9%) 
   None of the above 240 (54.2%) 
   Other 24 (5.4%) 
   Prefer not to answer 10 (2.3%) 

% calculations exclude missing data. 

3.1. Internal Reliability 
Descriptive statistics for NPSS sum scores and relevant validation measures are pre-

sented in Table 4. Although NPSS scores deviated from normality, as indicated by skew-
ness, kurtosis, and Shapiro-Wilk tests (all p < 0.05), research suggests that Cronbach’s α is 
generally robust even in non-normally distributed data, especially with large sample sizes 
[71]. The NPSS data showed a mean sum score of 109.41 (SD = 16.09) and an item mean of 
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3.77, with slight negative skewness (−0.21) and moderate positive kurtosis (0.50). Despite 
these deviations, the internal consistency of the NPSS was strong, with an overall 
Cronbach’s α of 0.946, indicating excellent reliability. Subscale analyses also demonstrated 
high internal reliability, with α values of 0.896 for compassion, 0.937 for social engagement 
and 0.930 for bodily sensations, reflecting good to excellent reliability [72]. Notably, the 
exclusion of any items did not improve α values, suggesting that all items consistently 
contribute to the scale’s reliability. This strong internal reliability indicates that the NPSS 
is a reliable measure of psychological safety, even with deviations from normality. Outli-
ers, which can distort linear relationships and affect the accuracy of correlation and re-
gression analyses, were removed to ensure a more accurate representation of the relation-
ships between variables [73]. 

Table 4. Descriptive statistics for the NPSS and validation measures. 

Measure Mean Median SD Skew Kurtosis 
NPSS  109.41 110 16.09 −0.214 0.503 
TPSS  33.74 34 7.56 −0.474 0.222 
CS  64.99 66 7.62 −0.546 0.242 
BPQ-VSF  28.04 27 10.03 0.753 0.421 
SWEMWS  24.27 24 4.82 −0.053 −0.016 
BMS  108.12 114 29.82 −0.933 0.470 
APCL-C  14.15 13 5.79 0.542 −0.452 
TIPI extraversion  7.71 8 3.12 0.109 −0.695 
TIPI agreeableness  10.51 10 2.08 −0.168 −0.651 
TIPI conscientiousness  10.41 11 2.36 −0.458 −0.344 
TIPI emotional stability  6.80 7 2.81 0.197 −0.548 
TIPI openness to experience  9.72 10 2.39 −0.216 −0.453 

3.2. Test–Retest Reliability 
Test–retest reliability at three weeks in the sub-sample was (r = 0.87; p < 0.01), indicat-

ing high reliability for the NPSS. This suggests that the NPSS demonstrates consistent re-
sults over time within this sample. 

3.3. Convergent and Discriminant Validity 
We evaluated convergent validity by correlating the NPSS with several related con-

structs, including TPSS, CS, BPQ-VSF, SWEMWBS, BMS, and APCL-C. The significant 
correlations between NPSS scores and these measures provide strong evidence of conver-
gent validity, confirming that NPSS effectively captures elements associated with psycho-
logical safety. To assess discriminant validity, we examined the correlations between 
NPSS mean scores and the TIPI. As expected, these correlations were positive but gener-
ally weaker than those observed with the other constructs (with the exception of the cor-
relation between NPSS and the BPQ-VSF which was weak to moderate), indicating that 
while NPSS shares some variance with personality traits, it remains distinct. These find-
ings collectively demonstrate that NPSS is a robust measure that reliably differentiates 
psychological safety from related but distinct constructs (see Table 5). 

Table 5. Correlation matrix of associations between the NPSS scores and measures used to test con-
vergent and discriminant validity. 

Measures  1 2  3  4  5  6  7  8  9  10  11  12  13  14  15  
1. NPSS  - 0.917 ** 0.696 ** 0.779 ** 0.480 ** 0.376 ** −0.289 ** 0.686 **  −0.621 ** −0.500 ** 0.151 ** 0.293 ** 0.306 ** −0.337 ** 0.109 ** 
2. NPSS social engagement       0.550 ** 0.542 ** 0.494 ** 0.281 ** −0.213 ** 0.608 **  −0.548 ** −0.420 ** 0.167 ** 0.251 ** 0.202 ** −0.198 ** 0.070  
3. NPSS compassion          0.329 ** 0.288 ** 0.607 ** −0.050 * 0.364 **  −0.252 ** −0.142 ** 0.139 ** 0.356 ** 0.204 ** −0.110 * 0.223 ** 
4. NPSS body sensations             0.326 ** 0.154 ** −0.402 ** 0.619 **  −0.636 ** −0.582 ** 0.070  0.154 ** 0.350 ** −0.485 ** 0.044  
5. TPSS                0.250 ** −0.177 ** 0.364 **  −0.371 ** −0.354 ** 0.083  0.254 ** 0.190 ** −0.116 * −0.050  
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6. CS                   0.107  0.213 **  −0.087 ** −0.038  0.138 ** 0.454 ** 0.234 ** −0.075  0.280 ** 
7. BPQ-VSF                      −0.282 ** 0.452 ** 0.501 ** −0.049  −0.023  −0.151 ** 0.277 ** 0.090  
8. SWEMWS                         −0.697 ** −0.539 ** 0.207 ** 0.223 ** 0.363 ** −0.486 ** 0.106 *  
9. BMS                            0.694 ** −0.129 ** −0.205 ** −0.341 ** 0.525 ** −0.096 * 
10. APCL-C                               −0.068  −0.164 ** −0.230  0.517 ** 0.010  
11. TIPI extraversion                                  0.023  0.165 ** −0.146 ** 0.251 ** 
12. TIPI agreeableness                                     0.344 ** −0.284 ** 0.330 ** 
13. TIPI conscientiousness                                        −0.338 ** 0.205 ** 
14. TIPI emotional stability                                           −0.196 ** 
15. TIPI openness to experience                                           -   

** p < 0.01; * p < 0.05. 

3.4. Concurrent Validity 
Concurrent validity was evaluated using logistic regression to determine if the NPSS 

could accurately predict self-reported trauma exposure (yes/no). The logistic regression 
model was statistically significant, X2(22) = 207.63, p < 0.001. It explained 17.1% 
(Nagelkerke R2) of the variance in trauma exposure and correctly classified 78.3% of cases. 
The NPSS successfully distinguished between participants who reported trauma exposure 
and those who did not, demonstrating good concurrent validity. 

3.5. Post Hoc Analysis 
An independent samples t-test revealed no significant difference in NPSS sum scores 

between males (M = 109.82, SD = 17.19) and females (M = 109.30, SD = 15.60), t(212.77) = 
0.29), (p = 0.385), with a small effect size (Cohen’s d = 0.03). This indicates that gender does 
not play a significant role in influencing NPSS scores among HSCWs. Conversely, a sepa-
rate independent samples t-test showed a significant difference in NPSS sum scores be-
tween participants who reported that exposure to occupational trauma had negatively 
impacted their thought processes and those who did not. Participants who answered 
“Yes” to the trauma impact question had significantly lower NPSS scores (N = 184; M = 
105.36; SD = 15.88) compared to those who answered “No” (N = 193; M = 114.71; SD = 
14.84), (t(370.09) = −5.90), (p < 0.001), with a large effect size (Cohen’s d = 0.61). These find-
ings suggest that exposure to occupational trauma is associated with a significant decrease 
in perceived psychological safety, as participants who reported negative impacts from 
trauma had lower NPSS scores. This aligns with theoretical expectations, highlighting the 
adverse effects of trauma on psychological well-being in the workplace. 

3.6. Dimensionality 
To examine the dimensionality of the NPSS, the original hypothesised 3-factor model 

(compassion, social engagement and body sensations) was compared with several logi-
cally derived alternative factor solutions based on interdimensional correlations. This ap-
proach is commonly used in studies assessing dimensionality [74,75]. The original 3-factor 
model demonstrated the best fit to the data, with all 29 items loading appropriately on 
their respective factors. Goodness-of-fit indices demonstrated the model’s adequacy in-
cluding CFI (0.87), TLI (0.85), and RMSEA (0.08). Generally, CFI and TLI values of 0.90 or 
above and RMSEA values below 0.08 are considered indicative of adequate model fit. Alt-
hough the NPSS model achieved reasonable fit thresholds, these values suggest room for 
further refinement to enhance the model’s dimensionality and overall fit. Factor loadings 
(see Table 6) showed acceptable fit of items to the three factors and verified the structural 
validity of the NPSS [76]. 

Table 6. Component loadings of the 3-factor solution of NPSS. 

   Loading   
Statement Items (N = 29) Factor 1 Factor 2 Factor 3 
1. I felt valued 0.774     
2. I felt comfortable expressing myself 0.593     
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3. I felt accepted by others 0.679     
4. I felt understood 0.796     
5. I felt like others got me 0.748     
6. I felt respected 0.783     
7. There was someone who made me 
feel safe 

0.621     

8. There was someone that I could trust 0.648     
9. I felt comforted by others 0.750     
10. I felt heard by others 0.804     
11. I felt like people would try their 
best to help me 0.842     

12. I felt cared for 0.893     
13. I felt wanted 0.739     
14. I did not feel judged by others 0.565     
15. I felt able to empathise with other 
people     0.744 

16. I felt able to comfort another person 
if needed 

    0.823 

17. I felt compassion for others     0.854 
18. I wanted to help others relax     0.789 
19. I felt like I could comfort a loved 
one     0.683 

20. I felt so connected to others I 
wanted to help them     0.730 

21. I felt caring     0.748 
22. My heart rate felt steady   0.870   
23. Breathing felt effortless   0.876   
24. My voice felt normal   0.762   
25. My body felt relaxed   0.782   
26. My stomach felt settled   0.811   
27. My breathing was steady   0.906   
28. I felt able to stay still   0.701   
29. My face felt relaxed   0.794  

4. Discussion 
This study provides robust evidence validating the NPSS within a sample of UK 

HSCWs. Our findings reveal that the NPSS captures the nuanced dimensions of psycho-
logical safety, namely, compassion, social engagement and bodily sensations, which are 
central to an individuals’ experiences of psychological safety in a high-stress environment. 
The NPSS exhibited strong internal consistency, test–retest reliability, and favourable lev-
els of convergent and discriminant validity, demonstrating its psychometric strength. Im-
portantly, the NPSS also demonstrated concurrent validity by independently predicting 
trauma exposure, thus underscoring its potential utility in identifying individuals at 
higher risk within occupational settings. This study builds upon our previous work intro-
ducing the NPSS, grounded in PVT and makes a significant contribution to the growing 
field of operationalising and measuring psychological safety at the individual level [45]. 
To our knowledge, this research represents the first comprehensive validation of the NPSS 
among HSCWs in the UK, establishing its reliability, validity, and dimensionality within 
this specific population. 

As the NPSS is a newly developed measure, studies validating its use across different 
populations are only beginning to emerge. The psychometric soundness of the NPSS was 
corroborated by studies conducted in different populations, including a UK community 



Int. J. Environ. Res. Public Health 2024, 21, 1551 12 of 17 
 

 

sample and an Italian version of the NPSS [50,51,60]. The current study and these recent 
validation studies of the NPSS support a statistically sound factor model that effectively 
delineates the core dimensions of psychological safety: “compassion,” “social engage-
ment,” and “bodily sensations.” These dimensions align with key processes influencing 
an individual’s overall sense of psychological safety, including the calming effects of com-
passion, social connectedness, and bodily comfort [77,78]. The NPSS emerges as a novel, 
theoretically informed tool for assessing psychological safety, particularly valuable in 
clinical settings involving trauma survivors and those exposed to occupational trauma 
[44,79]. It provides clinicians, therapists, and researchers with a quantitative means to 
evaluate self-reported psychological safety, thereby informing therapeutic decisions tai-
lored to individual tolerance zones; critical for effective trauma and psychological safety 
interventions [80,81]. Moreover, the implications of our study extend beyond clinical prac-
tice, encompassing broader applications in organisational culture and policy within health 
and social care organisations [82]. By accurately measuring psychological safety, the NPSS 
facilitates the identification of areas requiring intervention and the evaluation of initiatives 
aimed at enhancing workplace well-being and resilience. This capability is pivotal in sup-
porting the mental health and performance of HSCWs, thereby contributing to overall 
improvements in service quality and patient outcomes. 

A major strength of this study lies in its rigorous evaluation of the NPSS across critical 
psychometric dimensions, including reliability, validity, and dimensionality. Notably, the 
BPQ-VSF demonstrated a weak negative correlation with the total score on the NPSS. 
Upon further reflection, it seems that rather than serving as a validating scale, the BPQ-
VSF may actually be capturing a different dimension that is more specific to body sensa-
tions and autonomic reactivity. When analysing the correlations between the NPSS sub-
scales, we observed that the BPQ-VSF total score was weakly correlated with the NPSS 
subscales of compassion and social engagement, but moderately correlated with body 
sensations. These findings suggest that while the BPQ-VSF is related to certain dimensions 
of psychological safety, particularly those involving body sensations and autonomic reac-
tivity, it may not be a comprehensive validating measure for psychological safety as a 
whole. Instead, it appears to tap into specific facets of psychological safety that are more 
closely related to body sensations and autonomic awareness than to processes of the mind 
involving cognitive, affective, and behavioural responses. 

Given these nuances, resilience-focused treatment interventions designed to address 
autonomic nervous system dysregulation have been found to help mitigate risks to mental 
health and improve well-being in the workplace [83]. Future work could explore the im-
pact of such interventions on HSCWs’ sense of psychological safety, particularly in envi-
ronments characterised by high levels of stress and trauma exposure. Furthermore, incor-
porating trauma-informed care principles within such interventions may bolster their ef-
fectiveness, helping workers process and integrate their experiences more constructively. 
Understanding these dynamics could also inform targeted strategies to enhance both in-
dividual and team psychological safety in high-stress work settings. 

Recognising the need for a more time-efficient tool, we are currently undertaking re-
search to develop a shorter version of the NPSS, specifically designed for quick screening 
purposes. This condensed form aims to retain the most predictive and psychometrically 
robust items from the full scale while ensuring it still effectively captures the key dimen-
sions of compassion, social engagement and bodily sensations. Our ongoing efforts in-
volve using item response theory and factor analysis to identify the items that contribute 
most significantly to the scale’s overall reliability and validity. Once developed, this 
shorter version will undergo rigorous testing to confirm that it maintains the psychomet-
ric strengths of the full NPSS while offering the convenience of a brief, efficient screening 
tool. 

Given the unique stressors and complexities in health and social care settings, further 
validation studies are necessary to explore the NPSS’s applicability with diverse groups 
and in varied occupational environments. This emerging research highlights the need for 
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future studies to assess the NPSS’s effectiveness across broader demographic and profes-
sional samples, ensuring that the instrument accurately reflects psychological safety 
across diverse populations. These efforts will help refine the NPSS, enhancing its utility 
as a comprehensive measure of psychological safety in health and social care settings and 
beyond. Incorporating digital health tools and virtual reality environments, for example, 
could provide new avenues for testing psychological safety in innovative ways, poten-
tially reaching broader audiences and enhancing intervention delivery. Additionally, 
cross-cultural validations could ensure the NPSS retains its relevance and applicability 
across different healthcare systems and sociocultural contexts. By integrating these find-
ings, our future work aims to contribute to the development of safer, more supportive 
environments in health and social care, ultimately promoting the well-being of workers 
and the delivery of compassionate, relationally-based, trauma-informed patient care. En-
hancing psychological safety through evidence-based, targeted interventions could lead 
to improved job satisfaction, reduced burnout, and better overall mental health and well-
being outcomes for HSCWs. 

However, despite the promising results of the current study, several challenges re-
main.First, while the NPSS has demonstrated strong psychometric properties, the good-
ness-of-fit indices were not optimal, suggesting room for improvement in the scale’s di-
mensionality. Future research could focus on refining the scale’s structure to achieve a 
better fit, ensuring it more accurately reflects the experiences of psychological safety 
among diverse populations. Second, this study relied on self-reported trauma exposure 
as an outcome variable, which may not fully capture the chronic adversities linked to au-
tonomic nervous system functioning as emphasised in PVT. Expanding future studies to 
include more comprehensive measures of trauma and adversity would enhance the 
NPSS’s applicability in trauma-informed care. Additionally, the BPQ-VSF, used to meas-
ure body sensations, demonstrated only weak to moderate correlations with the NPSS’s 
dimensions. This raises questions about its suitability as a validating measure, suggesting 
that further exploration of alternative scales might yield stronger evidence for the NPSS’s 
validity. Finally, the applicability of the NPSS to different occupational environments and 
diverse demographic groups remains an area that requires further investigation. 

Further research should also explore the application of the NPSS in emerging tech-
nologies, such as digital health platforms, artificial intelligence (AI)-driven mental health 
interventions, and real-time monitoring tools [84]. These technologies hold significant po-
tential for enhancing the assessment and ongoing monitoring of psychological safety, par-
ticularly in high-stress environments like health and social care. Utilising AI could also 
enable more personalised and timely interventions, thereby improving outcomes for in-
dividuals at risk. Moreover, it is crucial to validate the NPSS with both children and young 
people and older adult populations, as their experiences of psychological safety may differ 
significantly from those of adults. Understanding how these dimensions manifest in such 
populations is essential for developing age-appropriate interventions and support mech-
anisms [85]. Validation of the NPSS in these groups could provide valuable insights into 
how psychological safety evolves across the lifespan and inform targeted strategies for 
fostering resilience and well-being throughout the life trajectory. 

5. Conclusions 
In conclusion, this research sought to validate the NPSS among HSCWs in the UK, 

examining its reliability, validity, and applicability in high-stress occupational settings. 
Our findings confirm the NPSS as a robust tool, demonstrating excellent internal con-
sistency, test–retest reliability, and construct validity, supporting its use in measuring psy-
chological safety within this population. The three-factor model comprising compassion, 
social engagement and bodily sensations highlights the critical roles these dimensions 
play in fostering psychological safety, well-being, and effective functioning among 
HSCWs. As hypothesised, the NPSS captures these key dimensions, making it a valuable 
tool for assessing psychological safety and informing targeted interventions. However, as 
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this is an emerging measure, further validation studies with diverse demographic and 
occupational groups are recommended to ensure its broad applicability and sensitivity to 
unique stressors in various occupational settings and diverse sociocultural contexts. Look-
ing ahead, the NPSS holds significant potential to advance multidisciplinary research, in-
form policy development, and support interventions targeting psychological safety in 
health and social care settings. We anticipate that the NPSS will serve as a valuable re-
source for policymakers, practitioners, and service users alike, offering a comprehensive 
tool to assess and discuss psychological safety in a variety of contexts. By enabling the 
measurement of psychological safety at the individual level, the NPSS will facilitate a 
deeper understanding of how safety is experienced within work environments, particu-
larly in health and social care settings. This will allow for ongoing monitoring of changes 
over time, providing key insights into the effectiveness of interventions and policies. Ul-
timately, the NPSS has the potential to contribute to the creation of safer, more supportive 
environments that foster well-being, reduce trauma, and enhance both individual and or-
ganisational outcomes. 

Author Contributions: N.C. (University of Strathclyde): Co-led the development of the NPSS, led 
the conceptualisation and design of the study, developed the validation study of the NPSS, and 
oversaw data collection and analysis. N.C. was responsible for writing significant portions of the 
manuscript and providing critical revisions. J.C. (University of Strathclyde): Contributed to the 
study design, supported the statistical analysis, and provided expertise in psychometrics. J.C. also 
reviewed and provided feedback on the methodology and results sections of the manuscript. L.M. 
(Glasgow Caledonian University): Co-led the development of the NPSS, contributed to the interpre-
tation of the validation findings, and co-wrote sections related to the psychological impacts on 
HSCWs. L.M. also contributed to participant recruitment and data collection. D.Y. (University of 
Strathclyde): Provided statistical expertise and reviewed the validation process for the NPSS, par-
ticularly in testing its reliability and validity. D.Y. also contributed to the data analysis and interpre-
tation of results. S.P. (Indiana University): Provided theoretical expertise on polyvagal theory, which 
underpins the NPSS, and guided the interpretation of the findings in relation to neuroception and 
psychological safety. S.P. contributed to the manuscript by reviewing the theoretical framework and 
implications sections. All authors: Collaborated in writing, reviewing, and revising the manuscript, 
and approved the final version for submission. All contributed to discussing the findings and their 
broader impact on the field of psychological safety in health and social care. All authors have read 
and agreed to the published version of the manuscript. 

Funding: This research received no external funding. 

Institutional Review Board Statement: Ethical approval for this research was sought and granted 
from the University of Strathclyde Ethics Committee (33/02/12/2020/A) and all participants provided 
informed consent to their participation prior to engaging with the research. 

Informed Consent Statement: Informed consent was obtained from all subjects involved in the 
study. 

Data Availability Statement: Anonymised data available on request. 

Acknowledgments: The research team would like to thank the HSCWs that took time to take part 
in this research. 

Conflicts of Interest: The authors declare no conflicts of interest. 

References 
1. Hoegh, J.; Rice, G.; Shetty, S.; Ure, A.; Cogan, N.; Peddie, N. Health and social care professionals’ experience of psychological 

safety within their occupational setting: A thematic synthesis scoping review protocol. COJ Nurs. Healthc. 2024, 8, 915-920. 
2. Søvold, L.E.; Naslund, J.A.; Kousoulis, A.A.; Saxena, S.; Qoronfleh, M.W.; Grobler, C.; Münter, L. Prioritizing the mental health 

and well-being of healthcare workers: An urgent global public health priority. Front. Public Health 2021, 9, 679397. 
3. Wawersik, D.M.; Boutin, E.R., Jr.; Gore, T.; Palaganas, J.C. Individual characteristics that promote or prevent psychological 

safety and error reporting in healthcare: A systematic review. J. Healthc. Leadersh. 2023, 31, 59–70. 
4. Dietl, J.E.; Derksen, C.; Keller, F.M.; Lippke, S. Interdisciplinary and interprofessional communication intervention: How 

psychological safety fosters communication and increases patient safety. Front. Psychol. 2023, 14, 1164288. 



Int. J. Environ. Res. Public Health 2024, 21, 1551 15 of 17 
 

 

5. Grailey, K.E.; Murray, E.; Reader, T.; Brett, S.J. The presence and potential impact of psychological safety in the healthcare 
setting: An evidence synthesis. BMC Health Serv. Res. 2021, 21, 773. 

6. Rangachari, P.; Woods, L.J. Preserving organizational resilience, patient safety, and staff retention during COVID-19 requires a 
holistic consideration of the psychological safety of healthcare workers. Int. J. Environ. Res. Public Health 2020, 17, 4267. 

7. Hallam, K.T.; Popovic, N.; Karimi, L. Identifying the key elements of psychologically safe workplaces in healthcare settings. 
Brain Sci. 2023, 13, 1450. 

8. Curcuruto, M.; Renecle, M.; Gracia, F.; Morgan, J.I.; Tomas, I. Improving workplace safety through mindful organizing: 
Participative safety self-efficacy as a mediational link between collective mindfulness and employees’ safety citizenship. J. Risk 
Res. 2024, 27, 85–107. 

9. Mohammadi, F.; Naderi, Z.; Nikrouz, L.; Oshvandi, K.; Masoumi, S.Z.; Sabetsarvestani, P.; Bijani, M. Ethical challenges as 
perceived by nurses in pediatric oncology units. Nurs. Ethics 2024, 31, 268–280. 

10. Lackie, K.; Hayward, K.; Ayn, C.; Stilwell, P.; Lane, J.; Andrews, C.; Dutton, T.; Ferkol, D.; Harris, J.; Houk, S.; et al. Creating 
psychological safety in interprofessional simulation for health professional learners: A scoping review of the barriers and 
enablers. J. Interprofessional Care 2023, 37, 187–202. 

11. Edmondson, A.C.; Bransby, D.P. Psychological safety comes of age: Observed themes in established literature. Annu. Rev. Organ. 
Psychol. Organ. Behav. 2023, 10, 55–78. 

12. Edmondson, A.C.; Lei, Z. Psychological safety: The history, renaissance, and future of an interpersonal construct. Annu. Rev. 
Organ. Psychol. Organ. Behav. 2014, 1, 23–43. 

13. Sacramento, C.; Lyubovnikova, J.; Martinaityte, I.; Gomes, C.; Curral, L.; Juhasz-Wrench, A. Being open, feeling safe and getting 
creative: The role of team openness to experience in the emergence of team psychological safety and team creativity. J. Prod. 
Innov. Manag. 2024, 41, 12–35. 

14. Berthelsen, H.; Ertel, M.; Geisler, M.; Muhonen, T. Validating the psychosocial safety climate questionnaire: Integration of 
findings from cognitive interviews in Germany and Sweden. Scand. J. Work. Organ. Psychol. 2019, 4, 9. 

15. Edmondson, A.C.; Higgins, M.; Singer, S.; Weiner, J. Understanding psychological safety in health care and education 
organizations: A comparative perspective. Res. Hum. Dev. 2016, 13, 65–83. 

16. Edmondson, A. Psychological safety and learning behavior in work teams. Adm. Sci. Q 1999, 44, 350–383. 
17. Pommier, E.; Neff, K.D.; Tóth-Király, I. The development and validation of the Compassion Scale. Assessment 2020, 27, 21–39. 
18. Stewart-Brown, S.; Tennant, A.; Tennant, R.; Platt, S.; Parkinson, J.; Weich, S. Internal construct validity of the Warwick-

Edinburgh mental well-being scale (WEMWBS): A Rasch analysis using data from the Scottish Health Education Population 
Survey. Health Qual. Life Outcomes 2009, 7, 15. 

19. Kipp, M. Reclaim Your Nervous System: A Guide to Positive Change, Mental Wellness, and Post-Traumatic Growth; Hay House, Inc.: 
Carlsbad, CA, USA, 2024. 

20. Porges, S.W. Polyvagal theory: The neuroscience of safety in trauma-informed practice. In The Handbook of Trauma-
Transformative Practice: Emerging Therapeutic Frameworks for Supporting Individuals, Families or Communities Impacted by Abuse and 
Violence; Jessica Kingsley Publishers: London, UK, 2024; p. 51. 

21. Geller, S.; Porges, S.W. Therapeutic presence: Neurophysiological mechanisms mediating feeling safe in therapeutic 
relationships. J. Psychother. Integr. 2014, 24, 178–192. 

22. Mair, H. Attachment safety in psychotherapy. Couns. Psychother. Res. 2020, 21, 710–718. 
23. Gerge, A. What does safety look like? Implications for a preliminary resource and regulation-focused art therapy assessment 

tool. Arts Psychother. 2017, 54, 105–121. 
24. Karaosmanoğlu, H.A.; Ateş, N.; Köse Karaca, B.; Aytaç, M. A new viewpoint to schema modes and mode domains through 

polyvagal theory: Could schema modes be just a way of coping? Curr. Psychol. 2023, 42, 21119–21132. 
25. Wagner, D.; Waisman, O.S. Stirring up health: Polyvagal theory and the dance of mismatch in multi-generational trauma 

healing. Body Mov. Dance Psychother. 2023, 18, 122–136. 
26. Ali, A.; Wolfert, S.; Farnsworth, A.; Rose, M.; Brodsky, J. Building resilience in military veterans through communalized 

narration and camaraderie. In Proceedings of the Annual Veterans in Society Conference, Phoenix, AZ, USA, 20–21 October 
2022. 

27. Porges, S.W. Polyvagal theory: A science of safety. Front. Integr. Neurosci. 2022, 16, 27. 
28. Porges, S.W. Neuroception: A subconscious system for detecting threats and safety. Zero Three 2004, 24, 19–24. 
29. Gerbarg, P.L.; Dickson, F.; Conte, V.A.; Brown, R.P. Breath-centered virtual mind-body medicine reduces COVID-related stress 

in women healthcare workers of the Regional Integrated Support for Education in Northern Ireland: A single group study. 
Front. Psychiatry 2023, 14, 1199819. 

30. Vanderpal, G.; Brazie, R.J. Exploration of how polyvagal theory and autonomic nervous system impact organizational 
performance through reduced employee turnover and improved work culture. J. Strateg. Innov. Sustain. 2023, 18(3). 
https://doi.org/10.33423/jsis.v18i3.6528. 

31. Leana, C.; Meuris, J.; Lamberton, C. More than a feeling: The role of empathetic care in promoting safety in health care. ILR Rev. 
2018, 71, 394–425. 

32. Epstein, R.M.; Marshall, F.; Sanders, M.; Krasner, M.S. Effect of an intensive mindful practice workshop on patient-centered 
compassionate care, clinician well-being, work engagement, and teamwork. J. Contin. Educ. Health Prof. 2022, 42, 19–27. 



Int. J. Environ. Res. Public Health 2024, 21, 1551 16 of 17 
 

 

33. Lee, S.E.; Seo, J.K.; Squires, A. Voice, silence, perceived impact, psychological safety, and burnout among nurses: A structural 
equation modeling analysis. Int. J. Nurs. Stud. 2024, 151, 104669. 

34. Lown, B.A.; Rosen, J.; Marttila, J. An agenda for improving compassionate care: A survey shows about half of patients say such 
care is missing. Health Aff. 2011, 30, 1772–1778. https://doi.org/10.1377/hlthaff.2011.0539. 

35. O’Donovan, R.; Mcauliffe, E. A systematic review of factors that enable psychological safety in healthcare teams. Int. J. Qual. 
Health Care 2020, 32, 240–250. 

36. Southwick, S.M.; Southwick, F.S. The loss of social connectedness as a major contributor to physician burnout: Applying 
organizational and teamwork principles for prevention and recovery. JAMA Psychiatry 2020, 77, 449–450. 

37. Gittell, J.H.; Godfrey, M.; Thistlethwaite, J. Interprofessional collaborative practice and relational coordination: Improving 
healthcare through relationships. J. Interprofessional Care 2013, 27, 210–213. 

38. Kinsella, E.A.; Smith, K.; Bhanji, S.; Shepley, R.; Modor, A.; Bertrim, A. Mindfulness in allied health and social care professional 
education: A scoping review. Disabil. Rehabil. 2020, 42, 283–295. 

39. Edmondson, A.C. The Fearless Organization: Creating Psychological Safety in the Workplace for Learning, Innovation, and Growth; John 
Wiley & Sons: Hoboken, NJ, USA, 2018. 

40. Skovholt, T.M.; Trotter-Mathison, M. The Resilient Practitioner: Burnout Prevention and Self-Care Strategies for Counselors, Therapists, 
Teachers, and Health Professionals; Routledge: London, UK, 2014. 

41. Pavlova, A.; Consedine, N.S. Caring for the carer—Self-compassion in the health professions. In Handbook of Self-Compassion; 
Springer International Publishing: Cham, Switzerland, 2023; pp. 231–250. 

42. Ito, A.; Sato, K.; Yumoto, Y.; Sasaki, M.; Ogata, Y. A concept analysis of psychological safety: Further understanding for 
application to health care. Nurs. Open 2022, 9, 467–489. 

43. Baldwin, J. Through Dangerous Terrain: A Guide for Trauma-Sensitive Pastoral Leadership in Times of Threat; Wipf and Stock 
Publishers: Eugene, OR, USA, 2020. 

44. Morton, L.; Calderwood, C.; Cogan, N.; Murphy, C.; Nix, E.; Kolacz, J. An exploration of psychological trauma and positive 
adaptation in adults with congenital heart disease during the COVID-19 pandemic. Patient Exp. J. 2022, 9, 82–94. 

45. Morton, L.; Cogan, N.; Kolacz, J.; Calderwood, C.; Nikolic, M.; Bacon, T.; Pathe, E.; Williams, D.; Porges, S.W. A new measure 
of feeling safe: Developing psychometric properties of the Neuroception of Psychological Safety Scale (NPSS). Psychol. Trauma 
2024, 16, 701–708. https://doi.org/10.1037/tra0001313. 

46. Poli, A.; Cappellini, F.; Miccoli, M. The integrative process promoted by EMDR in dissociative disorders: Neurobiological 
mechanisms, psychometric tools, and intervention efficacy on the psychological impact of the COVID-19 pandemic. Front 
Psychol. 2023, 14, 1164527. 

47. Goodman, M.L.; Seidel, S.E.; Springer, A.; Elliott, A.; Markham, C.; Serag, H. Enabling structural resilience of street-involved 
children and youth in Kenya: Reintegration outcomes and the flourishing community model. Front. Psychol. 2023, 14, 1175593. 

48. Bandeira, M.; Graham, M.A.; Ebersöhn, L. The significance of feeling safe for resilience of adolescents in sub-Saharan Africa. 
Front. Psychol. 2023, 14, 1183748. 

49. Leconstant, C.; Spitz, E. Integrative model of human-animal interactions: A one health–one welfare systemic approach to 
studying HAI. Front. Vet. Sci. 2022, 9, 656833. 

50. Poli, A.; Miccoli, M. Validation of the Italian version of the Neuroception of Psychological Safety Scale (NPSS). Heliyon 2024, 10, 
e27625. 

51. Spinoni, M.; Zagaria, A.; Pecchinenda, A.; Grano, C. Factor Structure, Construct Validity, and Measurement Invariance of the 
Neuroception of Psychological Safety Scale (NPSS). Eur. J. Investig. Health Psychol. Educ. 2024, 14, 2702–2715. 

52. Qualtrics [Software]. Available online: https://www.qualtrics.com (accessed on 1 February 2024). 
53. Cabrera, A.; Kolacz, J.; Pailhez, G.; Bulbena-Cabre, A.; Bulbena, A.; Porges, S.W. Assessing body awareness and autonomic 

reactivity: Factor structure and psychometric properties of the Body Perception Questionnaire-Short Form (BPQ-SF). Int. J. 
Methods Psychiatr. Res. 2018, 27, e1596. 

54. Malach-Pines, A. The burnout measure, short version. Int. J. Stress Manag. 2005, 12, 78–88. 
55. Lang, A.J.; Stein, M.B. An abbreviated PTSD checklist for use as a screening instrument in primary care. Behav. Res. Ther. 2005, 

43, 585–594. 
56. Gosling, S.D.; Rentfrow, P.J.; Swann, W.B., Jr. A very brief measure of the Big-Five personality domains. J. Res. Pers. 2003, 37, 

504–528. 
57. IBM Corp. IBM SPSS Statistics for Windows (Version 28.0) [Computer Software]; IBM Corp: Armonk, NY, USA, 2021. 
58. R Core Team. R: A Language and Environment for Statistical Computing. R Foundation for Statistical Computing. 2023. 

Available online: https://www.R-project.org/ (accessed on 1 May 2024). 
59. Dong, Y.; Peng, C.Y.J. Principled missing data methods for researchers. SpringerPlus 2013, 2, 222. 
60. Cogan, N.; Morton, L.; Fitzpatrick, L.I.; Lamb, D.; De Kock, J.H.; Alisha, A.; Young, D.; Porges, S. Neuroception of Psychological 

Safety Scale (NPSS): Validation with a UK Based Adult Community Sample.  
61. Edmondson, A.C.; Kramer, R.M.; Cook, K.S. Psychological safety, trust, and learning in organizations: A group-level lens. Trust. 

Distrust Organ. 2004, 12, 239–272. 
62. Sousa, R.; Paulo, M.; Brazão, N.; Castilho, P.; Rijo, D. Measuring compassion toward others: Dimensionality of the compassion 

scale in community adolescents and in adolescents with behavioral disorders. Psychol. Assess. 2022, 34, 631. 



Int. J. Environ. Res. Public Health 2024, 21, 1551 17 of 17 
 

 

63. Wang, N.; Ren, F.; Zhou, X. Factor structure and psychometric properties of the Body Perception Questionnaire–Short Form 
(BPQ-SF) among Chinese college students. Front. Psychol. 2020, 11, 1355. 

64. Anthony, R.; Moore, G.; Page, N.; Hewitt, G.; Murphy, S.; Melendez-Torres, G.J. Measurement invariance of the short Warwick-
Edinburgh Mental Wellbeing Scale and latent mean differences (SWEMWBS) in young people by current care status. Qual. Life 
Res. 2022, 31, 205–213. 

65. Koushede, V.; Lasgaard, M.; Hinrichsen, C.; Meilstrup, C.; Nielsen, L.; Rayce, S.B.; Torres-Sahli, M.; Gudmundsdottir, D.G.; 
Stewart-Brown, S.; Santini, Z.I. Measuring mental well-being in Denmark: Validation of the original and short version of the 
Warwick-Edinburgh mental well-being scale (WEMWBS and SWEMWBS) and cross-cultural comparison across four European 
settings. Psychiatry Res. 2019, 271, 502–509. 

66. Shoman, Y.; Marca, S.C.; Bianchi, R.; Godderis, L.; Van der Molen, H.F.; Canu, I.G. Psychometric properties of burnout measures: 
A systematic review. Epidemiol. Psychiatr. Sci. 2021, 30, e8. 

67. Martínez-Levy, G.A.; Bermúdez-Gómez, J.; Merlín-García, I.; Flores-Torres, R.P.; Nani, A.; Cruz-Fuentes, C.S.; Briones-Velasco, 
M.; Ortiz-León, S.; Mendoza-Velásquez, J. After a disaster: Validation of PTSD checklist for DSM-5 and the four-and eight-item 
abbreviated versions in mental health service users. Psychiatry Res. 2021, 305, 114197. 

68. Balgiu, B.A. The psychometric properties of the Big Five inventory-10 (BFI-10) including correlations with subjective and 
psychological well-being. Glob. J. Psychol. Res. New Trends Issues 2018, 8, 61–69. 

69. Logan, T.K.; Walker, R. The gender safety gap: Examining the impact of victimization history, perceived risk, and personal 
control. J. Interpers. Violence 2021, 36, 603–631. 

70. Cieslak, R.; Shoji, K.; Douglas, A.; Melville, E.; Luszczynska, A.; Benight, C.C. A meta-analysis of the relationship between job 
burnout and secondary traumatic stress among workers with indirect exposure to trauma. Psychol. Serv. 2014, 11, 75–86. 

71. Sheng, Y.; Sheng, Z. Is coefficient alpha robust to non-normal data? Front. Psychol. 2012, 3, 34. 
72. Agbo, A.A. Cronbach’s alpha: Review of limitations and associated recommendations. J. Psychol. Afr. 2010, 20, 233–239. 
73. Wilcox, R.R. Comparing dependent robust correlations. Br. J. Math. Stat. Psychol. 2016, 69, 215–224. 
74. Muthén, B. Latent variable hybrids: Overview of old and new models. In Advances in Latent Variable Mixture Models; Information 

Age Publishing: Charlotte, NC, USA, 2008; Volume 1, pp. 1–24. 
75. Sturman, M.C.; Short, J.C. Lump-sum bonus satisfaction: Testing the construct validity of a new pay satisfaction dimension. 

Pers. Psychol. 2000, 53, 673–700. 
76. MacCallum, R.C.; Widaman, K.F.; Preacher, K.J.; Hong, S. Sample size in factor analysis: The role of model error. Multivar. Behav. 

Res. 2001, 36, 611–637. 
77. Maté, G. When the Body Says No: Understanding the Stress-Disease Connection; John Wiley & Sons: Hoboken, NJ, USA, 2011. 
78. Porges, S.W. Polyvagal theory: A primer. In Clinical Applications of the Polyvagal Theory: The Emergence of Polyvagal-Informed 

Therapies; Porges, S.W., Dana, D., Eds.; W. W. Norton & Company: New York, NY, USA, 2018; pp. 50–69. 
79. Cogan, N.; Craig, A.; Milligan, L.; McCluskey, R.; Burns, T.; Ptak, W.; Kirk, A.; Graf, C.; Goodman, J.; De Kock, J. “I’ve got no 

PPE to protect my mind”: Understanding the needs and experiences of first responders exposed to trauma in the workplace. 
Eur. J. Psychotraumatol. 2024, 15, 2395113. 

80. Dana, D. Polyvagal Exercises for Safety and Connection: 50 Client-Centered Practices; Norton Series on Interpersonal Neurobiology; 
W. W. Norton & Company: New York, NY, USA, 2020. 

81. Porges, S.W.; Dana, D. Clinical Applications of the Polyvagal Theory: The Emergence of Polyvagal-Informed Therapies; Norton Series 
on Interpersonal Neurobiology; W. W. Norton & Company: New York, NY, USA, 2018. 

82. Sorensen, G.; Dennerlein, J.T.; Peters, S.E.; Sabbath, E.L.; Kelly, E.L.; Wagner, G.R. The future of research on work, safety, health 
and wellbeing: A guiding conceptual framework. Soc. Sci. Med. 2021, 269, 113593. 

83. Winblad, N.E.; Changaris, M.; Stein, P.K. Effect of somatic experiencing resiliency-based trauma treatment training on quality 
of life and psychological health as potential markers of resilience in treating professionals. Front. Neurosci. 2018, 12, 70. 

84. Cogan, N. Psychotraumatology and artificial intelligence: A public health approach. Public Health Open Access 2024, 8. 
https://doi.org/10.23880/phoa-16000284 

85. Dion, L.; Crenshaw, D. Polyvagal theory and play therapy with children who exhibit aggression. In Polyvagal Power in the 
Playroom; Routledge: London, UK, 2024; pp. 140–149. 

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual au-
thor(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to 
people or property resulting from any ideas, methods, instructions or products referred to in the content. 


