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Abstract
The workplace is an important setting for health protection, health promotion and disease prevention. Currently, health and 
wellbeing approaches at an aviation organisational level are not addressing both human and safety needs. This issue has been 
intensified since the COVID 19 pandemic. This paper reports on the findings of a survey pertaining to aviation worker wellbe-
ing and organisational approaches to managing wellbeing and mental health. The survey was administered at two different 
time periods during the COVID 19 pandemic (2020 and 2021). Collectively, feedback was obtained from over 3000 aviation 
workers. Survey feedback indicates that aviation workers are experiencing considerable challenges in relation to their health 
and wellbeing. These challenges are not being adequately addressed at an organisational level, which creates risk both from 
an individual and flight safety perspective. The descriptive findings of both surveys along with a regression analysis is used 
to make a principled case for augmenting the existing approach to managing aviation worker wellbeing (including mental 
health), at both an organisational and regulatory level. It is argued that aviation organisations, with the support of the regu-
lator should implement a preventative, ethical and evidence-based strategy to managing wellbeing and mental health risk. 
Critically, aviation organisations need to advance and integrated health, wellbeing, and safety culture. This necessitates an 
alignment of human, business, and safety objectives, as articulated in concepts of corporate social responsibility (CSR) and 
responsible work. Critically, this approach depends on trust and the specification of appropriate protections, so that aviation 
workers feel safe to routinely report wellbeing levels and challenges, and their impact on operational safety.
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1 Introduction

Work is part of our wellbeing and a key driver of a person’s 
health. Stress arising from the job and/or the management of 
the home/work interface can compromise a person’s ability 
to perform their job (Allen et al. 2000). Increasingly, there 
is greater acceptance of work-related stress (WRS) as an 
organisational issue and not an individual fault. In addition, 
there has been a greater focus on ‘work culture’—both as 
a component of work stress, and a key to creating effective 
wellness interventions (Peterson and Wilson 2002).

Worker health, wellbeing and stress management is of 
critical importance in high reliability safety critical systems 
such as civil aviation. Evidence from the safety culture/
climate literature identifies the importance of elements of 
wellbeing as a factor in employee safety performance (Kris-
tensen et al. 2015; Kompier and Kristensen 2001). Accord-
ing to the European Aviation Safety Authority (EASA) 
accident statistics, approximately a quarter of commercial 
air transport large aeroplane accident and serious incident 
reports identify human factors (HF) or human performance 
(HP) issues (EASA 2020). The accident cause classification 
scheme includes ‘State of Wellbeing & Fitness for Duty’. 
Crucially, ‘state of wellbeing and fitness for duty’ is defined 
as a priority 1 core safety issue.

Currently, health and wellbeing approaches at an avia-
tion organisational level are not addressing both human and 
safety needs. Prior to the COVID pandemic, there was ample 
evidence of work stress issues impacting on pilot wellbe-
ing (Demerouti et al. 2018; Cahill et al. 2018; Cullen et al. 
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2021). This includes disengagement, burnout, and depres-
sion amongst pilots (Wu et al. 2016; Demerouti et al. 2018; 
Cahill et al. 2018, 2020a, b, 2021). Following the German-
wings tragedy in 2015, the European Union Aviation Safety 
Agency (EASA) introduced new rules in relation to the 
management of pilot mental fitness (EASA 2019). These 
rules pertain to three key areas—psychological testing of 
aircrew pre-employment in line flight, access to a psycho-
logical support/peer support resource, and substance abuse 
testing on a random basis. Overall, the focus has been on 
addressing those who are suffering. However, many argue 
that there has been an insufficient emphasis on prevention 
and the promotion of positive wellbeing. Further, there has 
been insufficient focus on the wellbeing of other aviation 
workers. As argued by the British Psychological Society, 
the EASA recommendations to support pilot mental health, 
apply to the wider team and network of aviation personnel 
that pilots interact with (BPS 2017).

This issue is now more urgent given the COVID 19 con-
text. The COVID 19 pandemics has had a huge impact on 
aviation workers and the aviation industry (Flight Safety 
Foundation 2020). Many aviation workers have lost their jobs 
and/or experiencing reduced pay. As has been highlighted in 
recent COVID studies, financial insecurity/job loss is a risk 
factor for depression and anxiety (Hyland et al. 2021a, b). 
The Flight Safety Foundation (FSF) highlight three groups of 
aviation workers who require support—those in work, those 
off work and those returning to work (FSF 2020). EASA 
point to specific safety issues associated with the pandemic 
such as the risk of skills and knowledge degradation due to 
lack of recent practice, and risks associated with the wellbe-
ing of aviation professionals (2021). These issues have also 
been highlighted by the wider aviation community. Accord-
ing to the International Civil Aviation Organisation (ICAO), 
“Much more than a disease caused by a virus, the COVID-19 
pandemic is also proving to be a psychological contamina-
tion” (ICAO 2021). ICAO have cautioned “The crisis affect-
ing the survival of the aviation industry is a major source of 
stress, anxiety and decrease in motivation and alertness of 
the personnel with the fear of the loss of their livelihood. The 
resulting impact may have a direct consequence on the avia-
tion safety if appropriate steps are not taken in a structured 
and proactive manner” (ICAO 2021).

Full cost accounting and the ‘Triple Bottom Line’ 
approach highlights the need for businesses to evaluate per-
formance from the perspective of three cost benefit areas—
namely, the economic, ecological, and social pillars (Elk-
ington 1994). As emphasized in the concepts of ‘corporate 
social responsibility’ and ‘decent work’, employer responsi-
bility spans shareholders, workers, and society (International 
Labour Organisation 2021). This is also highlighted in ISO 
26000, the voluntary guidance standard on social responsi-
bility (International Standards Organisation 2010).

The ‘Ethics of Care’ approach challenges employers to 
address social justice concerns in the workplace. ‘Care’ is 
viewed as a foundational aspect of human experience—as a 
practice, which finds meaning and is motivated by the net-
work of relationships that binds us together (Gilligan 1982). 
Accordingly, employers are challenged to place a strong 
emphasis on the importance of ‘inner judgement’ and the 
‘personal approach’, instead of external obligations or duties 
(Tronto 2005).

This paper reports on the findings of a survey pertaining 
to aviation worker wellbeing and the existing approach to 
the health and wellbeing management and allied wellbeing 
culture, at an organisational level. The survey was admin-
istered at two different time periods—in 2020 and again in 
2021. The findings of the two surveys (n = 3000 aviation 
workers) are analysed and compared. This includes (1) a 
comparison of survey findings for all worker profiles across 
the two surveys/timepoints, and (2) a comparison of feed-
back across different aviation worker profiles. In relation 
to (2), this spans pilots, cabin crew, air traffic control and 
maintenance/engineering staff. Further, the results of an 
additional analysis (regression analysis) undertaken in rela-
tion to the 2021 survey is presented. The collective analysis 
is then used to make an evidenced base case for changing 
the existing regulatory and aviation organisational approach 
to managing aviation worker wellbeing.

2  Wellbeing: general population, pilots 
and aviation workers

2.1  Wellbeing, mental health and positive 
wellbeing

Physical, psychological factors and social factors (including 
family relationship, social support, working conditions and 
working environment) are some of the determinants affecting 
a person’s health and wellbeing (Engel 1977). ‘Psychologi-
cal wellbeing’ or ‘mental health’ (MH) is a key dimension 
of wellbeing. Wellbeing can be defined both positively and 
negatively. The Word Health Organisation (WHO) empha-
sizes the importance of fostering and maintaining positive 
wellbeing and reaching one’s potential, as opposed to simply 
preventing and managing illness (1998). This links to the 
positive psychology approach which endeavours to increase 
human flourishing (Seligman 2011).

2.2  Life satisfaction and happiness and prevalence 
of MH issues

Life satisfaction measures how people evaluate their life as 
a whole—rather than just their current feelings. According 
to research undertaken by the Organisation for Economic 
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Co-operation and Development (OECD), when asked to rate 
their general satisfaction with life on a scale from 0 to 10, 
people on average across the OECD gave it a score of 6.5 
(OECD 2020, 2021).

Common mental disorders refer to two main diagnostic 
categories: depressive disorders and anxiety disorders. In 
2015, the proportion of the global population with depres-
sive disorders was estimated to be 4.4%, while the propor-
tion with anxiety disorders was estimated at 3.6% (WHO 
2017). A recent GBD study in 2019 indicates that the point 
prevalence for depression is approximately 3.6% (Rehm 
and Shield 2019). The global lifetime prevalence of sui-
cidal ideation in the general population ranges from 3.1 to 
5.6% (Nock et al. 2008). In the OECD countries, mental 
disorders are the second largest cause for work disability 
(OECD 2010) and their proportion is still increasing (Viola 
and Moncrieff 2016).

2.3  Aviation worker MH

Most of the studies addressing wellbeing for aviation work-
ers focus on pilots only. A 2016 study of pilot mental health 
indicated that 12.6% of respondents screened positive for 
depression on the PHQ 9 (Wu et al. 2016). Further, a sys-
tematic review of 20 studies examining depression in airline 
pilots found that the prevalence of major depressive disorder 
experienced by commercial airline pilots ranged from 1.9 to 
12.6% (Pasha and Stokes 2018). More recently, in an anony-
mous online survey of commercial pilots conducted during 
2018 and early 2019, 17.6% of respondents screened positive 
for depression on the PHQ 9 (Cahill et al. 2021).

In a 2016 health promotion survey undertaken by ICOA, 
MH was reported as the most common cause for in flight 
incapacitation (21%) for professional pilots (Jordan, 2018). 
However, for ATC, MH ranked sixth at 6%. For pilots, the 
top reasons/causes for loss of licence included both mental 
health and cardiovascular issues (22%). For ATC, the top 
two included cardiovascular (22%) and MH (18%) (Jordan, 
2018). In a 1994 study of interactions between workload and 
psychophysiological stress for ATCs, 10–15% of the ATCs 
showed elevated values in psychological stress symptoms 
indicating serious stress problems at work and/or in their 
private life (Zeier 1994). A 2014 study of the health status 
of cabin crews and found significantly more sleep prob-
lems, depression, anxiety, and fatigue than in the average 
population (McNeelyet al. 2014). Further, a global study of 
116 countries (including Africa, Asia/Pacific, Middle East, 
North America, Latin/South America, and Europe) under-
taken by the International Transport Workers’ Federation 
(ITWF) highlights the changes in Civil Aviation workers’ 
conditions between 2000 and 2007. The study emphasizes 
the global increase in in stress and fatigue for cabin crew, 

ground staff workers and air traffic service workers (Inter-
national Transport Workers’ Federation 2009).

2.4  Impact of COVID‑19 pandemic on MH

A recent study of the global prevalence and burden of 
depressive and anxiety disorders in 204 countries and ter-
ritories in 2020 due to the COVID-19 pandemic has identi-
fied an increase of 27.6% in major depressive disorder, and 
an increase in 25.6% in anxiety disorders (Santamauro et al. 
2021). However, a study of the general adult population of 
the Republic of Ireland that was gathered prior to the out-
break of the COVID-19 pandemic (i.e., February 2019), and 
again at two intervals during the early phase of the COVID-
19 pandemic (i.e., March–April 2020 and April–May 2020), 
shows a different trend. The numbers of adults screening 
positive on the PHQ9 for major depression fell from 29.8% 
in 2019 to 22.8% in 2021. Equally, the numbers of adults 
screening positive on the GAD 7 for anxiety fell from 22.8% 
in 2019 to 20% in 2021.

A 2020 study of cabin crew mental health highlights the 
negative impact of the COVID-19 pandemic on the men-
tal health of cabin crews (Görlich and Stadelmann 2020). 
According to the study, job insecurity and fear of the future, 
as well as contact restrictions in general and not being 
allowed to work, have cumulated in a sharp increase in 
symptoms of depression, anxiety, and stress. German flight 
attendants were surveyed online in May 2019 and April 
2020. The incidence of clinically relevant symptoms among 
the respondents increased from 8 to 23% (depression), from 
6 to 14% (anxiety), and from 8 to 24% (stress).

3  Work‑related stress (WRS), risk 
assessment for WRS and wellness 
programmes

3.1  Work‑related stress (WRS)

As highlighted in the United Nations ‘Sustainable Devel-
opment Agenda’, the relationship between work and health 
(including mental health) is mediated by work-related stress 
(WRS) (2015). WRS is the negative response people have 
to excessive pressures, or other types of demands placed 
on them at work. To understand WRS we must consider 
both (1) context to work factors and (2) content of work 
factors (Cox and Griffiths, 2005). Context to work refers to 
potentially hazardous conditions (i.e., organisational culture, 
role in organisation, career development, decision latitude 
and control, interpersonal relations at work and the home/
work interface). Content of work concerns potentially haz-
ardous demands (i.e., work environment and equipment, task 
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design, workload/pace of work and work schedule) (Cox and 
Griffiths 2005).

Others argue that the interaction between job demand and 
job resources is important for the development of both job 
strain and motivation (Bakker and Demerouti 2007). In a 
2010 meta-analysis involving 179 independent studies, Nah-
rgang, Morgeson, and Hofmann explored the relationship 
among job demands, job resources, engagement, burnout, 
and safety outcomes. Stressors in the work environment 
(including psychosocial stressors) were found to negatively 
impact on worker engagement, procedural compliance, and 
safety behaviour (Nahrgang et al. 2011). An analysis of job 
resources revealed that knowledge, social support, lead-
ership, and safety climate were all significantly related to 
engagement, compliance, and satisfaction (Nahrgang et al. 
2011). In a recent study of burnout in pilots (Demerouti et al. 
2018), the authors demonstrate that both work resources 
(i.e., supportive work environment and development oppor-
tunities) and personal resources (i.e., personality traits and 
coping ability) may buffer the effect of job demands (i.e., 
home/work conflict and future uncertainty) on job strain, 
including burnout.

3.2  Risk assessment for WRS and psychological 
health and safety

The 1989 Council Directive (89/391) introduced by the 
European Commission makes employers responsible for 
making sure employees are not harmed by work, including 
through the effects of WRS (European Agency for Safety and 
Health in Work 2019). Historically, workplace health and 
safety initiatives placed more emphasis on physical health 
and safety issues than on mental health/psychological well-
being. The Safety, Health and Welfare at Work Act (2005) 
requires employers to put in place systems of work which 
protect employees from hazards which could lead to mental 
or physical ill-health. As stated by the European Agency 
for Safety and Health in Work, (2019), risk assessment for 
stress (i.e., psychosocial risk) involves the same basic princi-
ples and processes as for other workplace hazards, including 
the application of the principles of prevention. The hazards 
must be identified, the risks assessed, and control measures 
identified, implemented, and evaluated. Further, as defined 
in the European Framework for Psychosocial Risk Man-
agement (PRIMA-EF), (EU 2008), such risk management 
should address both positive and negative aspects of the 
work environment. Critically, positive aspects of the work 
environment (including work supports and resources) should 
be promoted and supported. Also, as outlined in directive 
89/391, workers need to be involved in the identification of 
hazards/risk. This has led to the promotion of ‘Psychologi-
cal Health and Safety’, which involves applying risk man-
agement principles to the identification and management of 

psychosocial hazards. The CSA Standard Z1003-13 (R2018) 
is a voluntary standard that defines a psychologically healthy 
and safe workplace as a “workplace that promotes work-
ers' psychological well-being and actively works to prevent 
harm to worker psychological health including in negligent, 
reckless, or intentional ways” (2018). The management of 
psychosocial risk is also emphasized in the new interna-
tional standards on psychological health in work (ISO/FDIS 
45003) and safe work during the COVID 19 Pandemic ISO/
PAS 45005 (2020).

3.3  Healthy workplace, workplace wellness 
and wellness programs

The World Health Organisation (WHO) define a healthy 
workplace as one in which workers and managers collabo-
rate to use a continual improvement process to protect and 
promote the health, safety and wellbeing of all workers and 
sustainable operations (2021). This requires interventions 
across different ‘avenues of influence’ including the physi-
cal work environment, the psychosocial work environment, 
personal health resources, and enterprise involvement in the 
community (2021).

Employers across different industries are becoming more 
aware of the financial benefits in relation to addressing work-
related stress (including psychosocial stress), addressing 
wellbeing culture, and ensuring a healthy work environment 
(Berry et al. 2010). This is evidenced in the growth of work-
place wellness programs addressing health promotion and 
disease prevention (Berry et al. 2010).

Workplace wellness is defined as any workplace health 
promotion activity or organizational policy designed to sup-
port healthy behavior in the workplace and to improve health 
outcomes (Goetzel and Ozminkowski 2008; Mujtaba and 
Cavico 2013). While not all workplace wellness programs 
live up to their potential, the benefits of such programs are 
well documented. According to the Health Fitness Revolu-
tion (2019), benefits include fun, productivity, happier staff, 
builds community, lower healthcare costs, improved physical 
fitness, weight loss, less stress, and healthier habits. In most 
cases, programs focus on health education (for example, 
training in stress management and managing mental well-
being), health screening and promoting healthy behavior (for 
example, providing staff with access to healthy food or well-
ness activities such as yoga). Such programs are often not 
integrated with an organisation’s work management policies, 
procedures, and culture and do not address psychosocial 
risks in the workplace. Employees may have access to gyms 
and health food. However, sources of WRS and key psy-
chosocial risks such as working long hours, workload, low 
decision latitude and poor communication between staff and 
managers are not addressed. As argued by the CDC (2021), 
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building a workplace health program should involve a coor-
dinated, systematic, and comprehensive approach.

The importance of implementing a preventative approach 
has been highlighted by Goetzel and Ozminkowski (2008). 
Goetzel and Ozminkowski (2008) define three levels of 
workplace wellness programmes—primary, secondary, and 
tertiary interventions. Primary level interventions, focus 
on taking action to modify or eliminate sources of psycho-
social risks inherent in the workplace and work environ-
ment—thereby reducing the incidence of work-related stress 
(Cooper and Cartwright 1997). Secondary level interven-
tions focus on the detection and management of experienced 
stress, and the enhancement of workers’ ability to effectively 
manage stressful situations and/or conditions. Tertiary level 
initiatives seek to minimise the effects that result from expo-
sure to psychosocial hazards, through the management and 
treatment of symptoms of occupational disease or illness.

Hymel et al. (2011) observe that health protection and 
health promotion functions within an organization often act 
in silos. Hymel et al. (2011) propose a new concept, “Work-
place Health Protection and Promotion”. This concept seeks 
to integrate these two previously separate functions (Hymel 
et al. 2011). So defined, “health promotion interventions 
contribute dynamically to improved personal safety in addi-
tion to enhancing personal health, while occupational safety 
interventions contribute dynamically to improved personal 
health in addition to enhancing personal safety”. Similarly, 
Tamers et al. (2019) propose the ‘Total Worker Health’ 
(TWH) framework, which is defined in relation to policies, 
programs, and practices that integrate protection from work-
related safety and health hazards, with promotion of injury 
and illness prevention efforts to advance worker well-being. 
The National Institute for Occupational Safety and Health 
(2008) identifies twenty components of a comprehensive 
work-based health protection and health promotion program. 
The twenty components are divided into four areas: organi-
zational culture and leadership; program design; program 
implementation and resources; and program evaluation.

4  Human factors and culture 

4.1  Performance shaping factors

The aviation human factors literature approaches the concept 
of wellbeing from a human performance and error manage-
ment perspective. ‘Performance shaping factors’ include per-
sonal factors (i.e., training, fitness for work and stress), envi-
ronmental factors and task-oriented factors that influence the 
probability of human error. Threat and error management 
(TEM) is an overarching safety concept regarding aviation 
operations and human performance (Skybrary 2021).

4.2  Threat and error management

The threat and error management (TEM) framework high-
lights the interaction between people and the operational 
context (i.e., environmental, organisational, and regulatory 
factors) within which operators perform the tasks. In rela-
tion to flight operations, it defines three risk categories (i.e., 
crew, aircraft, and environment) which need to be considered 
as part of addressing safe performance and risk (Merritt and 
james Klinect 2006). As such, risk involves the assessment 
and management of the collective state of the crew, the air-
craft, and the environment. Wellbeing is a key dimension of 
the crew state. Accordingly, the crew state can be concep-
tualized as a protective factor for safe performance (Cahill 
2010, 2011).

4.3  Culture

Organisational culture is often described as "the way we 
do things around here" (Guldenmund 2010). Ravasi and 
Schultz (2006) define organizational culture as a set of 
shared assumptions that guide the behaviors of an organisa-
tion’s members (for example, company employees). Organi-
sational culture sets the boundaries for accepted operational 
performance in the workplace by establishing ‘norms and 
limits’ (ICAO doc 9859). Further, it influences the way in 
which staff share information and knowledge. This includes 
staff assumptions and beliefs about what information is safe 
to share. In this respect, Westrum (2004) details a taxonomy 
of organisational types and associated information cultures. 
This includes pathological organisations which hide infor-
mation, bureaucratic organisations which restrain informa-
tion and generative organisations which value information 
(Westrum 2004).

Safety culture is treated as part of organisational cul-
ture—reflecting the beliefs and values that employees share 
about how risks are managed within the organisation. Rea-
son (1998) argues that this is associated with five elements. 
This includes (1) an informed culture, (2) a reporting culture, 
(3) a learning culture, (4) a just culture and (5) a flexible 
culture. As highlighted by the International Civil Aviation 
Organisation (ICAO), organisational culture shapes safety 
reporting procedures and practices by operational personnel 
(ICAO doc 9859).

In aviation, reporting practices are supported by a ‘just 
culture’, which enables the reporting of problems, with-
out the fear of punitive consequences (Dekker 2018). The 
concept of ‘psychological safety’ (Kahn 1990; Edmondson 
1999; Clark 2020), and ‘psychological safety climate’ (Dol-
lard and Bakker 2010) is associated with ‘just culture’, and 
the management of psychosocial risk in the workplace. Kahn 
(1990) defines ‘psychological safety’ as ‘being able to show 
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and employ oneself, without fear of negative consequences 
of self-image, status or career’. Psychological Safety Climate 
refers to ‘the shared perceptions regarding policies, practices 
and procedures for the protection of worker psychological 
health and safety” (Dollard and Bakker 2010). EU Regula-
tions on data protection and embedded just culture clauses, 
have helped make front line staff more comfortable with 
occurrence reporting. Further, they have helped organi-
sations and regulators become more aware of the need to 
ensure the investigation of occurrence reports is focused on 
improving systemic safety rather than taking punitive meas-
ures against reporters. Nonetheless, just culture provisions 
do not prevent organisations and regulators from taking 
actions against individuals in the case of wilful misconduct 
or reckless behaviour.

5  Aviation context—managing wellbeing 
and mental health (MH)

5.1  Short‑term/operational aspects

Presently, the primary focus of airline wellbeing inter-
ventions is on management of crew fatigue and alertness. 
Fatigue risk is managed as part of the airline’s safety man-
agement systems (SMS’s). Typically, this involves a science 
based and operationally oriented fatigue management pro-
cess in line with the ‘Fatigue Management Guide for Air-
line Operators’ specified by the International Air Transport 
Association (IATA), the International Civil Aviation Organi-
sation (ICAO) and the International Federation of Airline 
Pilots Associations (IFALPA) (2015). Airline FRMS provide 
feedback to flight operations (including flight planning and 
crew rostering), to ensure that risks pertaining to fatigue are 
managed from an operational perspective. Fatigue is only 
one dimension of the biological pillar of wellbeing. As such, 
these systems and the wider SMS overlooks risks associated 
with the three pillars of wellbeing (Cahill et al. 2019).

Wellbeing has been embedded in many airlines training 
programs (i.e., health promotion, stress management train-
ing), in line with modifications to the existing crew resource 
management syllabus (EASA 2019). However, this training 
is not operationalized. Existing airline briefing processes 
(linking to CRM/TEM constructs) do not address WRS/
wellbeing issues. Moreover, specific pre-flight checklists 
(i.e., standard operating procedures—SOP) do not include 
human factors checks in relation to crew wellbeing and the 
joint crew state (Cahill 2010, 2011).

Operational reporting is a key component of any SMS 
(Cahill 2010). Existing occurrence reporting systems do not 
explicitly focus on collecting information about staff well-
being and mental health. However, nothing prevents staff 
from reporting wellbeing/WRS issues using these systems. 

Issues can also be reported to line managers. Anecdotally 
it is known that this is rarely done, given worker concerns 
about stigma (perception of colleagues) and the potential 
impact on employment (i.e., loss of income, job progres-
sion and job security). In the absence of formal wellbeing 
reporting policies and processes which provide protection 
to staff, reporting depends on trust. This trust cannot be 
assumed. Evidently, there is a potential for conflict in terms 
of protecting safety and protecting one’s own interest (i.e., 
stigma, financial implications of being off work, and career 
implications/loss of licence).

5.2  Organisational approaches

Pilot health and fitness (including mental health) is assessed 
annually in accordance with mandatory rules regarding aero-
medical assessment (Bor and Hubbard 2016). There are 
very clear guidelines concerning the impact of a psychiatric 
disorder on pilots and by implication flight safety (Dickens 
2016). Accordingly, conditions that mean mandatory exclu-
sion from flying and those that allow a pilot to fly under 
controlled conditions are distinguished (Dickens 2016).

In line with regulation, organisations also have a role in 
terms of providing wellbeing supports. This pertains to peer 
support programs for pilots. Feedback from recent indus-
try events pertaining to MH (for example, annual meet-
ings on MH in aviation at RaeS conferences during period 
2019–2021) indicates that PSS are being implemented. 
However, information gathered via peer support channels 
is protected. Typically, high level and deidentified trend 
information is shared with the organisation, enabling the 
organisation to assess contributory factors to wellbeing 
problems. For example, some airlines such as British Air-
ways collect anonymous data from peer support referrals to 
target organisational interventions (Phoenix 2021). This data 
provides an indication of the types of challenges that need 
to be addressed for employees. However, this does not mean 
the organisation obtaining a complete picture as regards the 
wellbeing of all employees and/or those who are suffering 
(i.e., peer support not used by all staff and/or all staff with 
wellbeing problems). In addition, many pilot unions have 
Pilot Advisory Groups (PAG). These provide a confidential 
service that pilots can use to talk about problems and obtain 
support.

In addition, aviation organisations provide employee 
assistance programs (EAP). There is considerable variability 
across aviation organisations in terms of the services pro-
vided and contractual arrangements (i.e., in house versus 
outsourced services).
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6  Methods

6.1  Data collection

An anonymous online survey using the Qualtrics Survey 
Platform, was administered at two different time periods to 
investigate the impact of the COVID 19 pandemic on (1) job 
and employment, (2) wellbeing and morale, (3) performance 
and safety behaviour, and (4) safety oversight. The survey 
also investigated reporting culture, coping strategies, fitness 
to work assessment, and the supports provided by aviation 
companies to workers during the pandemic. Survey 1 was 
administered over 3 weeks during July and August 2020. 
Survey 2 was administered over 2 months (from October 
2021 to early December 2021).

The survey incorporated several standardised instruments 
to measure levels of common mental health issues which 
have been widely validated and have good psychometric 
properties. These are Patient Health Questionnaire-9 (PHQ-
9) (Kroenke et al. 2001) and the GAD 7 (Spitzer et al. 2006). 
The survey design drew upon prior research undertaken by 
the authors pertaining to a biopsychosocial model of wellbe-
ing, the factors that can positively and negatively influence 
a pilot’s physical, mental, and social health, and the ensu-
ing impact on pilot performance and flight safety (Cahill 
et al. 2018; Cullen et al. 2021). Participants were recruited 
using social media platforms such as LinkedIn and Twitter. 
Appendix 1 provides further information about survey topics 
and measures.

Key industry stakeholders were involved in validating 
the survey design. This includes representatives from the 
Flight Safety Foundation, The Royal Aeronautical Soci-
ety and from industry working groups. This research was 
conducted in accordance with the Declaration of Helsinki, 
and the survey protocol was approved by the Ethics Com-
mittee of the School of Psychology, Trinity College Dublin 
(TCD) Ireland. The data protection impact assessment was 
approved by the Data Protection Officer at TCD.

6.2  Data analysis, both surveys

Survey results were downloaded from the Qualtrics Platform 
in excel format. In relation to all survey questions, respond-
ent feedback was recorded in relation to (1) all roles, and (2) 
the four most prevalent aviation roles, based on the profiles 
of survey respondents. These were pilots, cabin crew, main-
tenance/engineering and air traffic control (ATC). Appendix 
2 provides an overview of respondent profile information for 
both surveys.

The PHQ 9 was scored in R (a programming language/
tool for statistical computing), using validated R code 
(Scripts and Statistics 2021). The GAD 7 was scored in 

excel. Appendix 3 provides further information on the 
cut-offs and scoring methods for the both the PHQ 9 and 
GAD 7. All descriptive statistics were obtained using R. 
This includes measures of central tendency for all wellbe-
ing scores (i.e., life satisfaction and happiness, depression, 
anxiety, and suicidal ideation) for all workers and for the 
four highest groups in relation to aviation roles.

Respondents were invited to provide example of company 
supports, where relevant. The text information was analysed 
using excel. First, the text feedback was cleaned. Specific 
examples were coded into three high level categories (pri-
mary, secondary, and tertiary), and subcategories. Counts 
were undertaken for each subcategory. Appendix 10 pro-
vides a % breakdown of these counts.

6.3  Additional data analysis (regression analysis), 
2021 survey

Additional analysis was undertaken in relation to the 2021 
survey findings. Thirty-six simple linear regression models 
were advanced in R to evaluate whether a statistically sig-
nificant relationship exists between different independent/
predictor variables (X) and dependent/outcome variables 
(Y). Each model included one predictor variable and one 
outcome variable.

Overall, twelve categorical predictor variable/X were 
selected. These were

 1. Spoken MH and scores.
 2. Airline provided supports and scores.
 3. Company Cares about wellbeing and scores.
 4. Would look for help if had MH issue and MH Scores.
 5. Willingly disclose to employer.
 6. Using coping strategies and scores.
 7. Use of company supports and scores.
 8. Use of outside supports and scores.
 9. Changes in morale and impact on safety practices.
 10. Competence and ability to do the job safely.
 11. Compliances with safety procedures and practices.
 12. Motivation towards the job.

Dummy variables (1, 0) were implemented for the single 
predictor variable used in each model. Appendix 5 provides 
an overview of the logic for the dummy variable, for each 
model. For each predictor variable, three different health 
outcomes (Y) were examined. The health outcomes corre-
sponded to the calculation of the total numeric scores for 
the three wellbeing measures evaluated in the survey (i.e., 
depression, life satisfaction and happiness, and anxiety). Pre-
dictors of suicidal ideation were not evaluated. Only those 
observations which included responses for both X and Y 
were included in the analysis. Table 1 provides an example 
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of the model structure, for one example predictor/X variable 
(i.e., talked to somebody), and one example outcome vari-
able (i.e., depression).

Appendix 11 provides a summary of the high-level test 
results for each model. Appendix 12 provides an overview 
of the specific binary regression model findings, including 
R2, regression coefficients, p values and confidence intervals.

7  Results

7.1  Introduction

The research findings are structured into two parts. The first 
part provides a summary of survey findings in terms of nine 
core themes and subthemes (see Table 2). The second part 
addresses the results of the preliminary regression analysis.

7.2  Theme 1: health and wellbeing

7.2.1  Physical health

As indicated in Fig. 1, in the 2020 COVID survey, 77% of 
respondents rated their physical health as good or very good, 
while in the COVID 2021 survey, only 71% rated their phys-
ical health as good or very good.

In the 2020 survey, cabin crew reported lower levels of 
positive physical health compared to other workers (73%), 
while in the 2021 survey, maintenance/engineering person-
nel reported the lowest levels of positive physical health 
(60%). See Figs. 2 and 3.

7.2.2  Mental health

As depicted in Fig. 4, higher numbers of respondents (56%) 
reported their mental health as ‘good’ or ‘very good’ in the 
COVID 2020 study, as compared with the COVID 2021 
study (48%).

In the 2020 survey cabin crew reported the lowest levels 
of positive mental health (42%), while in the 2021 survey, 
maintenance/engineering reported the lowest levels of posi-
tive mental health (39%). See Figs. 5 and 6.

7.2.3  Negative impact of COVID on health and wellbeing

As shown in Fig. 7, in 2020, 68% of respondents agreed 
or strongly agreed that the COVID 19 Pandemic is having 
a negative impact on their health and wellbeing, with the 
figure rising to 77% in 2021.

In the 2020 survey, pilots reported the highest level of 
agreement with this statement (i.e., negative impact of 
COVID 19 pandemic on my health and wellbeing)—72%. 
However, in the 2021 survey, maintenance/engineering 
reflected the highest levels of agreement—82% (Figs. 8, 9).

Further, as indicated in Fig. 10, most respondents agreed 
that their mental health has worsened since the COVID 19 

Table 1  Model structure

Y(Depression) = β0 + β1 (talked to somebody) + e

Table 2  Themes and survey

# High-level theme # Sub-theme

1 Health and wellbeing 1.1 Self-reported physical health
1.2 Self-reported mental health
1.3 Impact of COVID on mental health
1.4 Levels of wellbeing (happiness and life satisfaction)
1.5 Levels of wellbeing (depression)
1.6 Levels of wellbeing (suicidal ideation)
1.7 Levels of wellbeing (anxiety)
1.8 COVID 19 Pandemic and impact on family
1.9 Job loss, changes in job and financial wellbeing

2 Talking about MH and seeking help
3 Coping methods/self-care and seeking help
4 COVID and impact on performance and safety
5 COVID and impact on engagement and motivation
6 Wellbeing, organisational priorities and wellbeing culture
7 Wellbeing supports provided by company during pandemic and use
8 COVID 19 pandemic and return to work
9 Safety oversight
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pandemic, with 63% agreeing or strongly agreeing in 2020 
and 72% in 2021.

In both surveys, cabin crew reported the highest level 
of agreement with this statement, with 78% agreeing 
or strongly agreeing in 2020, and rising to 80% in 2021 
(Figs. 11, 12).

7.2.4  Levels of wellbeing (happiness and life satisfaction)

As depictured in Fig. 13, the mean scores for happiness and 
life satisfaction were similar across both the 2020 and 2021 
survey (6.086 in 2020 and 6.089 in 2021), although there 
were some differences between the distribution of scores 
across both surveys. The median score was the same in 
both surveys (both 6). For specific breakdowns, please see 
Appendix 6.

The mean and median happiness and life satisfaction 
scores for cabin crew was lower than pilots, ATC, and main-
tenance/engineering personnel, in both surveys. For specific 
breakdowns, please see Appendix 4.

7.2.5  Depression

A comparison of the depression severity levels reported in 
the two surveys (see Fig. 14), indicates an overall improve-
ment in depression prevalence. The numbers of aviation 
workers screening on or above the threshold for moderate 
depression on the PHQ9 (i.e., combining moderate, moder-
ately severe, and severe depression), dropped from 29.6% 
in 2021, to 27.1% in 2020 (Fig. 15). Lower numbers of 
aviation workers met the threshold for moderate depression 
(dropping from 17.7% in 2020 to 16.1% in 2021). However, 

Fig. 1  Comparison of physical 
health, 2020 and 2021 surveys

Fig. 2  Physical health, roles 
breakdown, 2020
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there was an increase in numbers meeting the threshold for 
minimal and mild depression. In relation to numbers screen-
ing positive on the PHQ9 for minimal depression, there was 
a small increase (from 34.5 to 35.3%). In relation to mild 
depression, numbers increased from 36 to 37.6% (Fig. 16). 
Further, the numbers meeting the threshold for moderately 
severe depression increased during the COVID timeframe 
(7.4% in 2020 to 8% in 2021). However, the numbers meet-
ing the threshold for severe depression decreased (4.5% in 
2020 to 3% in 2021).

In relation to roles, in both surveys, higher numbers of 
cabin crew met the threshold for moderate depression using 
the PHQ9, as compared with other worker profiles—33% in 
2020 and 19% in 2021 (Figs. 17, 18).

7.2.6  Suicidal ideation

As shown in Fig. 19, there appears to be a marginally down-
ward trend in the numbers of aviation workers screening 
positive for suicidal ideation using the PHQ 9 (moving from 
11.69% in 2020 to 11% in 2021).

In the 2020 survey, cabin crew reported higher levels of 
suicidal ideation as compared with other groups—with 80% 
indicating ‘not at all’. In the 2021 survey, cabin and main-
tenance engineering reported higher levels of suicidal idea-
tion—with 84% of respondents from both groups reporting 
‘not at all’ (Figs. 20, 21).

Fig. 3  Physical health, roles 
breakdown, 2021

Fig. 4  Comparison of mental 
health, 2020 and 2021 surveys
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7.2.7  Anxiety

Overall, levels of anxiety improved during the COVID time-
frame. As indicated in Fig. 22, the numbers of aviation workers 
screening either on or above the threshold for moderate anxi-
ety using the GAD 7 (i.e., combined figures for moderate and 
severe anxiety) dropped from 24.1% in 2020 to 22.5% in 2021. 
In the 2021 survey, there were marginally higher numbers 
meeting the threshold for moderate anxiety—13%, as com-
pared to 12.80% in 2020. However, in 2021 survey, there was 
a reduction in the numbers meeting the threshold for severe 
anxiety (9.5% in 2021, as compared with 11.3% in 2020).

Both surveys indicate that the prevalence of moderate and 
severe anxiety is highest in cabin crew, as compared with 
other roles (Figs. 23, 24).

7.2.8  COVID 19 pandemic and impact on family

In 2021, higher numbers of respondents reported that the 
wellbeing of their family has been negatively impacted 
by the challenges in their work situation (71% agreeing or 
strongly agreeing in 2021 and 57% in 2020).

7.2.9  Changes in job, job loss and financial wellbeing

In both surveys, approximately half of respondents indi-
cated that their employment status has changed since the 
onset of the COVID-19 pandemic (50% in 2020 and 51% 
in 2021), with a large number having lost their job (51% in 
2020 and 40% in 2020). Of those who reported losing their 
job, this job loss is permanent (41% in 2020 and 45% in 

Fig. 5  Mental health, roles 
breakdown, 2020

Fig. 6  Mental health, roles 
breakdown, 2021
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2021). Across both surveys, nearly two thirds of respondents 
reported worrying about meeting financial obligations (68% 
in 2020 and 64% in 2021). In both surveys, respondent feed-
back indicates strong levels of uncertainty about the future. 
In both numbers, small numbers reported feeling confident 
about their future employment in aviation (20% in 2020 and 
24% in 2021).

7.3  Theme 2: talking about MH and seeking help

Across both survey, aviation workers reported low levels of 
speaking out about mental health issues. In the 2020 survey, 
67% of respondents agreed or strongly agreed that there are 
low levels of speaking out and/or reporting about mental 
health amongst their colleagues, while in the 2021 COVID 
study, 73% agreed or strongly agreed. In both surveys, 

similar numbers of respondents (approx. 34%) indicated 
that talking about MH happens less than once a month. A 
very low number of pilots and aviation workers reported that 
they would willingly disclose a mental health issue to their 
employer (22% in the 2020 survey, and 20% in the 2021 sur-
vey). Close to half of the participants in both surveys indi-
cated that they had talked to somebody about a MH health 
issue they were experiencing/had experienced (54% in 2020, 
and 47% in 2021). In both surveys, respondents indicated 
that they would be more likely to approach a family or friend 
(23% approx. in both studies) and a medical professional 
(approx. 22% in both studies) about a mental health issue. 
Only a very small number of respondents reported talking 
to Peer Support about mental health problems (2 55% in the 
2020 COVID survey and 3.58% in the 2021 survey).

Fig. 7  Comparison of impact of 
COVID pandemic on MH, 2020 
and 2021 Surveys

Fig. 8  Impact of COVID on 
MH, roles breakdown, 2020
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7.4  Theme 3: coping methods/self‑care and seeking 
help

Survey results indicate that aviation workers are continuing 
to use coping strategies. As indicated in Fig. 25, both sur-
veys demonstrate similar patterns in terms of the numbers 
of aviation workers using coping strategies to deal with both 
stress and work-related stress pre COVID, and since COVID 
(i.e., similar numbers), with marginally higher numbers 
using coping strategies in 2021. Over half of respondents in 
both surveys reported using self-care routines pre COVID to 
deal with stress (56.27% in 2020 and 56.10% in 2021) and 
WRS (54.75% in 2020 and 55.75% in 2021). Further, in both 
surveys, higher numbers of respondents reported using cop-
ing strategies to help them cope with stress and any changes 

to your wellbeing and mental health since the onset of the 
COVID-19 pandemic (58% in 2020 and 63% in 2021).

In both surveys, cabin crew reported the highest use of 
coping strategies—both pre and since the pandemic, with 
the use of coping strategies similarly distributed across all 
worker profiles (Figs. 26, 27).

In both surveys, a similarly high number of respondents 
reported that they would seek help if needed (68% in 2020 
and 67% in 2021).

7.5  Theme 4: impact on performance and safety 
(individual level)

In both surveys, half of the participants either agree or 
strongly agree that changes in morale arising from the 
COVID-19 pandemic has negatively impacted on safety 

Fig. 9  Impact of COVID on 
MH, roles breakdown, 2021

Fig. 10  MH worsening since 
COVID—comparison of 2020 
and 2021 surveys
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practices (46% in 2020 and 58% in 2021). A significant pro-
portion of respondents in both surveys rate their competence 
and ability to do the job safety and to the required standard 
as deteriorated or greatly deteriorated, as compared with 
before the COVID 19 pandemic (25% in 2020 and 33% in 
2021). However, a large number indicate no change in com-
pliance with safety policies and procedures now, as com-
pared to before the COVID-19 pandemic (63% in 2020 and 
62% in 2021).

7.6  Theme 5: impact on engagement 
and motivation (individual level)

In both surveys, most respondents either agreed or strongly 
agreed that changes in morale are negatively impacting 

on aviation worker engagement in work (69% in 2020 and 
82% in 2021). Further, large numbers rated their motivation 
towards their job now, as compared to before the COVID-
19 pandemic as having deteriorated or greatly deteriorated 
(47% in 2020 and 63% in 2021). Further, a large proportion 
of respondents in both surveys rated their level of engage-
ment with their employer now, as compared to before the 
COVID-19 pandemic as deteriorated or greatly deteriorated 
(53% in 2020 and 70% in 2021).

7.7  Theme 6: wellbeing, organisational priorities 
and wellbeing culture

Both surveys elicited feedback about organisational priori-
ties and wellbeing culture. As indicated in Fig. 28, a very 

Fig. 11  MH worsening since 
COVID roles breakdown, 2020

Fig. 12  MH worsening since 
COVID roles breakdown, 2021
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low number of respondents (26%) in the 2020 survey either 
agreed or strongly agreed that their employer cares for their 
wellbeing. This number was particularly low (15%) in the 
2021 survey.

In both surveys, cabin crew and ATC reported the lowest 
level of agreement with the statement that “My Company 
Cares for My Wellbeing” (Figs. 29, 30).

There were significant differences between the feed-
back provided by participants in the 2020 and 2021 survey, 
in relation to aviation company priorities and supporting 
worker wellbeing during the pandemic (see Fig. 31). In 
2020, a very small number of participants either agreed or 
strongly agree that supporting and maintaining positive men-
tal health for aviation 'Safety–Critical Workers' during the 

COVID-19 pandemic is a key priority for their company/air-
line (32%). However, this number doubled to 64% in 2021.

A closer look at the findings of both surveys—indicates 
mostly similar trends across different workers groups, with 
cabin crew and ATC reporting the lowest level of agreement 
with this statement (Figs. 32, 33).

7.8  Theme 6: wellbeing, organisational response 
to COVID and supports provided

As depicted in Fig. 34, a very low number of respondents 
received support from their company. In 2020, 25% of 
respondents reported that their company provided supports. 
This number dropped to 21% in the 2021 survey.

Fig. 13  Comparison of happi-
ness and life satisfaction, 2020 
and 2021 surveys

Fig. 14  Happiness and life satis-
faction, roles breakdown, 2020
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In both surveys, ATC personnel reported the highest level 
of employer support, with cabin crew reporting the lowest 
level of employer support (Figs. 35, 36).

In both surveys, respondents indicated that they would 
use company supports if provided (60% in 2020 and 57% 
in 2021). Of those who have been provided with supports, 
the numbers using these supports is very low (24% using 
company supports in 2020, and 25% in 2021). In both sur-
veys, high numbers reported that they would approach peer 
support services, if needed (69% in 2020 and 67% in 2021). 
More respondents completing the 2021 survey indicated that 
they had used outside supports to help them cope with stress 
arising from the COVID 10 pandemic, and changes to their 
wellbeing (26.62% in 2021 versus 20% in 2020). However, 
in both surveys, the numbers are low. This raises questions 
in relation to the level of support those aviation workers 

who are experiencing suffering are receiving—outside the 
support provided by family and colleagues.

Respondents were invited to provide examples of the 
kinds of supports they received from their organisation. Of 
the 419 participants in the 2020 survey, who indicated that 
they were receiving supports, 80% (n = 335) provided exam-
ples of such supports. Of the 205 participants in the 2021 
survey, who indicated that they were receiving supports, 
57% (n = 116) provided examples of such supports.

An analysis of the free-text feedback across both surveys 
indicates that supports can be grouped into three overall 
types. These are

1. The provision of in-house company services/support.
2. The provision of access to outside services, paid for by 

the company.

Fig. 15  Happiness and life satis-
faction, roles breakdown, 2021

Fig. 16  Comparison of depres-
sion severity scores, 2020 and 
2021 Surveys
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3. Signposting to services outside the company (support 
groups, charities, Apps to use)

As indicated in Fig.  37, both education and training 
and specialist mental health support appeared in the top 
three most frequently cited organisational supports in both 
surveys.

In 2020, the three most frequently cited supports were 
health education and training (23%), specialist mental health 
support (22%) and one-way emails/communications promot-
ing mental health and wellbeing (16%). In the 2021 survey, 
peer support was the most frequently cited support provided 
by organisations (35%), followed by health education and 

training (28%) and specialist MH support (18%). Peer sup-
port was ranked seventh most frequently cited support (12%) 
in the 2020 survey.

Overall, organisations are implementing a multi-strategy 
approach—however, the focus appears to be on secondary 
and tertiary interventions, and not primary interventions 
(i.e., preventative). As indicated in Tables 3 and 4, the most 
frequently reported supports can be classified as secondary 
level interventions. Very few examples of primary interven-
tions were provided. Respondent feedback indicates that the 
frequency of 1 to 1 chats/communications between differ-
ent organisational functions/representatives and staff was 
very low (i.e., lack of personal connection/communication). 

Fig. 17  Depression severity, 
roles breakdown, 2020

Fig. 18  Depression severity, 
roles breakdown, 2021
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Appendix 8 provides the full classification scheme and fre-
quencies/counts for the different kinds of supports reported 
in both surveys.

7.9  Theme 7: requirements for wellbeing supports

The survey asked respondents about the requirements for 
supports to maintain their wellbeing. In both surveys, a very 
high number either agreed or strongly agreed that aviation 
workers who are currently working need support to maintain 
wellbeing during the COVID pandemic (94% in 2020 and 
93% in 2021). Further, in both surveys, a very high number 
agreed or strongly agreed that supports are also required for 
those who are not working (92% in 2020 and 94% in 2021).

7.10  Theme 8: COVID‑19 pandemic and return 
to work

The survey also asked about the impact of COVID on fit-
ness for work. In both surveys, a very high number agreed 
or strongly agreed that they will be fit to return to work (86% 
in 2020 and 81% in 2021 agreeing or strongly agreeing that 
they will be fit to return to work).

The survey also asked about fitness for work assessment. 
Survey feedback indicates a strong need for fitness for work 
assessment for aviation workers in safety critical roles (64% 
in 2020 and 61% in 2021 agreeing or strongly agreeing). 
Respondents indicated that this is also required for those 
who are not working (61% in 2020 and 67% in 2021 agree-
ing or strongly agreeing).

Fig. 19  Comparison of suicidal 
ideation, 2020 and 2021 surveys

Fig. 20  Suicidal ideation, roles 
breakdown, 2020
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7.11  Theme 9: safety oversight

Have there been changes from a safety oversight perspec-
tive? In both surveys, most respondents indicated that 
there has been no change to company safety practices since 
COVID 19 (53% in 2020 and 43% in 2021). Equally in both 
surveys, just over half of respondents reported no change to 
company safety oversight, since COVID 19 pandemic (57% 
in 2020 and 53% in 2021). However, a significant number of 
respondents rated the level of safety oversight from within 
their company now, as compared to before the COVID-19 
pandemic as deteriorated or greatly deteriorated (28% in 
2020 and 38% in 2021). Lastly, most respondents indicated 
no change to safety oversight from their national regulator 
(59% in 2020 and 60% in 2021).

7.12  Regression analysis/linear probability models

As indicated in Appendix 11, the null hypothesis of no rela-
tionship was rejected for twenty-five of the thirty-six linear 
probability models. In most cases, the p values were very 
low (very significant). Appendix 12 provides a breakdown 
of r squared, coefficients, p values for coefficients and con-
fidence intervals for the different models.

There was a relationship between those who have spoken 
to somebody about their MH and/or would speak to some-
body and aviation worker wellbeing levels. That is, those 
who have spoken to or would speak to somebody about their 
wellbeing had higher depression scores (model 1), higher 
anxiety scores (model 3) and lower happiness and life satis-
faction scores (model 2).

Fig. 21  Suicidal ideation, roles 
breakdown, 2021

Fig. 22  Comparison of anxiety 
scores, 2020 and 2021 surveys
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There was a relationship between those who are obtain-
ing company supports and aviation worker wellbeing levels 
(see models 4, 5 and 6). That is, those who are obtaining 
company supports had lower depression scores (model 4), 
lower anxiety scores (model 6) and higher happiness and life 
satisfaction scores (model 5).

There was a relationship between those who strongly 
agreed that their airline cares about their wellbeing and avia-
tion worker levels of wellbeing. That is, those who strongly 
agree that company cares about their wellbeing had lower 
depression scores (model 7), lower anxiety scores (model 9) 
and higher happiness and life satisfaction scores (model 8).

There was a relationship between those who ‘strongly 
agreed’ that they would look for help for MH issue and 
depression scores (model 10). That is, those who strongly 
agreed to look for help had lower depression scores. 

However, the relationship between ‘strongly agreed’ to look 
for help for MH issues and anxiety scores was not found 
to be statistically significant (model 12) and there is some 
uncertainty in the analysis for happiness scores—given the 
confidence intervals (models 11).

There was a relationship between those who ‘strongly 
agreed’ to be willing to disclose MH issues to their employer 
and aviation worker levels of wellbeing. That is, those who 
‘strongly agreed’ to be willing to disclose MH issues to their 
employer had lower depression scores (model 13), lower 
anxiety scores (model 15) and higher life satisfaction/hap-
piness scores (model 14).

There was no evidence of a relationship between coping 
strategies and depression scores (model 16), anxiety scores 
(model 18) and life satisfaction scores (model 17).

Fig. 23  Anxiety scores and 
roles breakdown, 2020

Fig. 24  Anxiety scores and 
roles breakdown, 2021
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There was no evidence of a relationship between those 
using company supports and depression severity levels 
(model 19), anxiety severity (model 21) and happiness lev-
els (model 20).

There was a relationship between those using outside 
supports and aviation worker wellbeing levels. Those using 
outside supports had higher depression levels (model 22), 
higher anxiety levels (model 24) and lower life satisfaction 
and happiness levels (model 23).

There was a relationship between those strongly agree-
ing that changes in morale had impacted on safety practices 
and aviation worker wellbeing levels. Those strongly agree-
ing had higher depression levels (model 25), higher anxiety 
levels (model 27) and lower life satisfaction and happiness 
levels (model 26).

There was no evidence of a relationship between those 
reporting that their competence and ability to do the job 
safety had deteriorated since COVID and depression severity 
levels (model 28) and happiness levels (model 30). However, 
a statistically significant relationship was identified between 
those who reported that their competence and ability to do 
the job safety had deteriorated since COVID and anxiety 
levels (model 29—those reporting deteriorated had higher 
anxiety levels).

There was no evidence of a relationship between those 
who rated compliance with safety policies and procedures 
now, as compared to before the COVID-19 pandemic as 
deteriorated, with depression severity levels (model 31) 
and anxiety severity levels (model 33). However, a statis-
tically significant relationship was reported in relation to 

Fig. 25  Comparison of use of 
coping strategies, 2020 and 
2021 surveys

Fig. 26  Use of coping strategies 
and roles breakdown, 2020
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those who reported that compliance with safety policies 
and procedures now, as compared to before the COVID-
19 pandemic as deteriorated, and happiness levels (model 
32—those reported deteriorated had lower happiness and 
life satisfaction scores).

Lastly, there was a relationship between those rating 
that their job motivation had deteriorated since before the 
pandemic and aviation worker wellbeing levels. Those who 
rated that their job motivation as having deteriorated since 
COVID had higher depression levels (model 34), higher 
anxiety levels (model 36) and lower life satisfaction and 
happiness levels (model 35).

8  Discussion

8.1  Overall narrative: culture of supporting 
and reporting

Arguably, it makes sense to look at the narrative emerg-
ing from the overall findings. This includes patterns arising 
from the descriptive statistics for both surveys (i.e., 2020 and 
2021), along with the findings of the regression analysis for 
the 2021 survey. Taken collectively, the research evidence 
paints at consistent story around the poor culture of report-
ing (i.e., MH disclosure) and the poor culture of supporting 
aviation workers. There appears to be significant barriers to 
reporting MH challenges, with a weak disclosure culture. 

Fig. 27  Use of coping strategies 
and roles breakdown, 2021

Fig. 28  My company cares 
about my wellbeing—compari-
son 2020 and 2021 surveys
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As indicated in both surveys, (1) MH discussion amongst 
aviation workers is low (stigma), (2) aviation workers seem 
more likely to disclose MH issues to those they have close 
personal bonds with (i.e., spouse or family), and (3) many 
staff are not reporting MH issues to their employers. Criti-
cally, in both surveys, a very low number of aviation workers 
reported that they would willingly disclose a mental health 
issue to their employer. Trust is necessary for reporting, 
but it cannot be assumed. Arguably, there is a gap between 
the organizational vision of both supporting and enabling 
a ‘just culture’ and ‘psychological safety’ for workers, and 
the ‘lived experience’ of job. Further, both surveys indicate 

that aviation workers do not perceive wellbeing as a priority 
for their employers. In addition, both surveys indicate that 
the response of aviation organisations to supporting worker 
wellbeing during the pandemic has been weak. Evidently, 
workers need to be motivated to report wellbeing issues. 
This depends on employers taking wellbeing issues seri-
ously, on the provision of safeguards to protect reporting, 
and on employers acting on challenges, when identified. 
Accordingly, there is a relationship between organisations 
providing wellbeing supports and protections, the perception 
by staff that wellbeing is a priority, and staff willingness to 
report.

Fig. 29  My company cares 
about my wellbeing, 2020

Fig. 30  My company cares 
about my wellbeing, 2021
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In particular, the regression analysis in relation to the 
2021 survey results paints a compelling narrative. The analy-
sis indicates a statistically significant relationship between 
respondents reporting lower levels of wellbeing and deterio-
rating job motivation. Equally it indicates that respondents 
who strongly agreed that changes in morale have negatively 
impacted on safety practices, have lower levels of wellbeing. 
A statistically significant relationship was identified between 
those who feel their airline cares about their wellbeing and 
positive wellbeing (i.e., those who strongly agree have lower 
depression and anxiety scores and higher happiness and life 
satisfaction scores). It also shows a significant relationship 
between willingness to disclose MH issues to their employer 
and positive levels of wellbeing (i.e., strongly agree to be 

willing to disclose MH issues to their employer and low 
depression and anxiety scores and high life satisfaction/hap-
piness scores). There was evidence of a relationship between 
aviation workers with significant level of suffering and use 
of external supports. However, there was no evidence of 
a statistically significant relationship between those have 
poorer levels of wellbeing and use of company supports. 
Collectively, this raises questions around (1) MH stigma, 
(2) lack of disclosure within the company (fear, stigma), 
(3) the reliability of company wellbeing reporting, and (4) 
the efficacy and suitability of company supports to support 
employee wellbeing and mental health and (5) the risk asso-
ciated with the level of support that aviation workers with 
low levels of wellbeing are obtaining.

Fig. 31  Comparison of support-
ing MH and company priorities, 
2020 and 2021 surveys

Fig. 32  Supporting MH and 
company priorities—roles 
breakdown, 2020
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Fig. 33  Supporting MH and 
company priorities—roles 
breakdown, 2021

Fig. 34  Company supports—
comparison 2020 and 2021 
surveys

Fig. 35  Company supports—
roles breakdown, 2020
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Fig. 36  Company supports—
roles breakdown, 2021

Fig. 37  Comparison of organi-
sational wellbeing supports, 
2020 and 2021 surveys

Table 3  2020 survey: example 
of organisational supports 
during COVID

Frequency 
ranking

2020 Type Category

1 23% (n = 77) Health education and training Secondary
2 22.08% (n = 74) Specialist MH support Tertiary
3 16.41% (n = 55) One-way emails/communications promoting wellbeing Secondary
4 15.52% (n = 52) Employee assistance program (internal/external) Tertiary
5 12.83% (n = 43) Signposting (internal/external) Secondary
6 12.83% (n = 43) Two-way team meetings to communicate updates and 

provide feedback/support
Tertiary

7 12.23% (n = 41) Peer support Tertiary
8 1.49% (n = 5) 1 to 1 check-in/chats Secondary
9 1.49% (n = 5) Wellbeing apps Primary
10 1.19% (n = 4) GP/physical health support Tertiary
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8.2  Aviation worker wellbeing

Overall, this research highlights the need to address levels 
of wellbeing for all aviation workers including pilots. Well-
being levels for aviation workers appear to have worsened 
since the onset of the COVID 19 pandemic. Specifically, the 
numbers of pilot’s screen positive on the PHQ9 for depres-
sion has risen from 17.04% (pre-COVID) to 24.2% (2020 
Survey). However, the findings of the 2021 survey indicate 
a small improvement in wellbeing levels for pilots as com-
pared with 2020. Here, the numbers of pilots screening at or 
above the threshold for moderate depression on the PHQ9 
has reduced from 24.2 to 22.5%. It should be noted this 
same pattern is reflected for all aviation workers, although 
the numbers of ‘all aviation workers’ screening at or above 
the threshold for depression on the PHQ9 is higher overall 
(dropping from 29.6 to 21.7%). Critically, wellbeing trends 
for pilots and all aviation workers are different to what has 
been reported in studies of the general population both pre 
and since COVID and during COVID. As noted previously, 
the Shelvin study (2021) points to an overall improvement 
trend in relation to wellbeing levels in the general popu-
lation, both pre and since COVID and during the COVID 
timeframe. This improvement trend is not found in our study.

Research undertaken with pilots prior to pandemic indi-
cated that pilots have higher levels of suicidal ideation than 
the general population (Wu et al. 2016; Cahill et al. 2021). 
The two COVID surveys suggest that all aviation workers 
have higher levels of suicidal ideation that the general popu-
lation, and that this has improved slightly since the start of 
the pandemic (numbers screening positive for suicidal idea-
tion dropping from 11.6% in 2020 to 11% in 2020). Further, 
in relation to both the 2020 and 2021 surveys, levels of sui-
cidal ideation appear lower for pilots, as compared with all 
aviation workers.

8.3  Organisational wellbeing supports

Survey feedback highlights the need for aviation organi-
sations to address wellbeing, and in some cases, to adjust 
leadership and organisational priorities. Overall, there has 
been a weak response from organisations in terms of help-
ing employees cope with the stress arising from the COVID 
19 pandemic, and changes to their wellbeing. Of those who 
have been provided with supports, the numbers using these 
supports is very low. This does not tally with the large num-
bers who appear to be seeking supports. Potentially, this is 
an indicator that the supports provided are not meeting the 
need. Further, in both surveys, a small number of respond-
ents indicated that they had used outside supports to help 
them cope with stress arising from the COVID 10 pandemic, 
and changes to their wellbeing (26.62% in 2021 versus 20% 
in 2020). This raises questions in relation to the level of sup-
port those aviation workers who are experiencing suffering 
are receiving—outside the support provided by family and 
colleagues.

As evidenced in this research, organisations are imple-
menting a multi-strategy approach. However, the focus 
appears to be on secondary and tertiary interventions. Cur-
rently, there is insufficient emphasis on primary interven-
tions (i.e., preventative). Aviation organisations need to 
rethink their objectives and approach in terms of the pro-
vision of primary interventions. Secondary and tertiary 
interventions are not enough. Anticipating risks is a crucial 
first step in relation to building a preventative OSH culture. 
Proactive and predictive risk assessment techniques should 
be used. Critically, wellbeing and psychosocial risk need to 
be managed in aviation organisations SMS.

Suffering is not equal across different aviation worker 
profiles. As reported earlier, survey findings indicate that 
both cabin crew and maintenance/engineering personnel are 
doing less well than Pilots and ATC and that this trend has 
continued during the COVID timeframe. Supports need to 

Table 4  2021 survey: example 
of organisational supports 
during COVID

Frequency 
ranking

2021 Type Category

1 35.34% (n = 41) Peer support Tertiary
2 28.44 (n = 33) Health education and training Secondary
3 18.10% (n = 21) Specialist MH support Tertiary
4 17.24% (n = 20) One-way emails/communications promoting wellbeing Secondary
5 13.79% (n = 16) Two-way team meetings to communicate updates and 

provide feedback/support
Secondary

6 12.93% (n = 15) Employee assistance program (internal/external) Tertiary
7 11.2% (n = 13) Signposting (internal/external) Secondary
8 2.58% (n = 3) 1 to 1 check-in/chats Secondary
9 1.72 (n = 2) Wellbeing apps Primary
10 1.72 (n = 2) Exercise class Primary
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be considered for all aviation workers, and not just pilots. 
Critically, the implementation of company supports needs to 
address issues around MH stigma and the need for privacy.

Aviation organisations need to provide appropriate well-
being supports for those currently in work and off work. 
Those people who have lost their jobs and/or are experienc-
ing MH difficulties require immediate support. Fitness to 
work assessment is required for those currently working and 
those returning to work.

The findings of the preliminary regression analysis sup-
port the case for addressing the provision of wellbeing sup-
ports for aviation workers, along with addressing the well-
being culture within aviation organisations. For example, 
the analysis indicates a statistical relationship between those 
obtaining company support and aviation worker wellbeing 
levels (i.e., those obtaining support have lower depression 
and anxiety scores and higher happiness and life satisfac-
tion scores). Obviously, other factors might influence these 
scores. Further, this analysis does not address the nature of 
the support provided (i.e., primary, secondary, or tertiary) 
and/or the specific type (i.e., if tertiary—peer support or 
access to psychologist). Nonetheless, it can be treated as 
emerging findings that requires further exploration.

8.4  Wellbeing, performance and safety

Both surveys provide insights to the relationship between 
wellbeing, performance, and safety, and underscore the 
sense in which wellbeing can be considered a ‘protective 
factor’ for safe performance. Also, both surveys demonstrate 
a reduced focus on, or prioritisation of safety, human and 
organisational factors—specifically, supports for wellbeing 
and fitness for work. As reported by survey respondents, 
changes in morale have had an impact on performance/pro-
fessionalism and safety. Yet, there is an insufficient focus 
on wellbeing, and in particular—promoting discussion of 
wellbeing in the context of performance and safety. Argu-
ably, existing safety concepts and approaches will need to be 
extended to reflect the importance of wellbeing as a factor in 
safe performance. Aviation organisations need to implement 
an integrated health, wellbeing, and safety culture.

Aviation organisations require education as to what a 
good health and wellbeing culture looks like and how to 
link this to safety culture. A good wellbeing culture includes 
a social environment where staff feel comfortable talking 
about wellbeing challenges and reporting sick, where sup-
ports are provided to staff, and where staff wellbeing/MH 
levels are measured. Staff need to be encouraged to put their 
hands up if they are experiencing difficulties. Critically, staff 
will not do this if they believe the outcome will be punitive 
(i.e., loss of license, impact on career progression). Stigma-
tisation and lack of reporting is a huge barrier to fostering a 

wellbeing culture, along with implementing an ‘integrated 
health and safety culture’.

8.5  Coping and resilience

As indicated in this survey, many respondents are using cop-
ing strategies. In principle, the use of coping strategies has 
a positive impact on health, with benefits for performance 
and safety. Although there was no evidence of a significant 
relationship between coping strategies and depression scores 
(model 16), anxiety scores (model 18) and life satisfaction 
scores (model 17), a lack of significance does not mean that 
the coping strategies are not beneficial. Coping strategies 
are practiced by those of varying levels of wellbeing—to 
enhance positive welling, to mitigate against stress and 
potential ill health and to deal with ill health (including 
mental health). Self-care approaches need to be promoted 
both from a wellbeing and a safety promotion perspective. 
Staff need to be trained in wellbeing MH awareness, stress 
management/coping behaviour, wellbeing/MH risk identi-
fication, and in how to support others who are suffering. As 
such, the provision of wellbeing training will bolster well-
being culture and impact on performance and operational 
safety levels.

8.6  Addressing positive wellbeing

The aviation industry manages ‘worker wellbeing’ from 
the perspective of addressing fitness for work issues, and 
the management of operational safety/risk. The focus is on 
detecting illness and/or the presence of factors that might 
negatively impact on safe performance (for example, fatigue 
or intoxicants). There is little focus on promoting positive 
wellbeing and preventing illness. As indicated in survey 
results, there were sparse examples of interventions focussed 
on maintaining positive wellbeing and/or promoting positive 
wellbeing. Recent research identifies the need for aviation 
organisations to develop a human factors and systems-based 
workplace health and safety strategy, promoting positive 
wellbeing (i.e., flourishing), while also addressing illness 
prevention and the management/mitigation of suffering 
(Cahill et al. 2018; 2019). As indicated in this research, 
existing health and safety approaches adopted by aviation 
organisations fall short of this.

8.7  Gathering wellbeing information, trust and just 
culture

Arguably, aviation organisations will need to think differ-
ently about obtaining reporting information. As indicated 
in this research, trust is not a given. Across both surveys, 
only one in four aviation workers would willingly disclose 
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a MH issue to their employer. This would require careful 
attention to issues of data protection. From an implementa-
tion perspective, trust is obtained via staff protections and 
safeguards. In this way, de-identifying information (i.e., pro-
tecting employees/staff) is a route to both obtaining wellbe-
ing data (i.e., evidence), to assessing wellbeing risk, and to 
building a culture of wellbeing. So how might deidentified 
data be obtained? This can involve informal reporting, mak-
ing use of de-identified information from different stakehold-
ers (for example, LOSA observers, airline psychologists and 
peer assistance networks). Further, emerging technologies 
might be used to collect de-identified data from staff. This 
might span information about staff wellbeing both while on 
and off duty (Cahill et al. 2020a, b).

8.8  Moving beyond current regulatory approach/
compliance

Given the existing low reporting levels, the fact that very few 
organisations are providing supports, and that existing sup-
ports such as peer support, are not being used, the regulator 
needs to address the suitability of the existing approach to 
managing wellbeing and mental health. Addressing well-
being for aviation workers involves mapping the problem 
from a human factors/systems perspective, and in particular 
addressing dependencies between reporting culture, organi-
sational culture, job protection, licence protection and aero-
medical assessment.

Overall, a shift in focus from the employee to the 
employer is required. There needs to be a greater empha-
sis on the role of the employer—linking to the concept of 
responsible work. Evidently, aviation workers have respon-
sibilities too. They must manage their own health and 
wellbeing.

Critically, this research supports an argument that the 
regulator needs to move beyond the three strategies of (1) 
drugs/alcohol testing, (2) mental health assessment and (3) 
peer support for pilots. In terms of addressing issues around 
the detection of wellbeing/MH problems, promoting positive 
wellbeing, and supporting those who are suffering, these 
strategies fall short of what is required. Further, this research 
supports a case that the regulator needs to provide a roadmap 
and recommended approach in relation to supports provided 
for other aviation workers (i.e., beyond pilots).

Worker’s health (including MH) can fluctuate. Aviation 
organisations need to acknowledge that it is not enough to 
recruit the right person for the job (i.e., using recruitment/
psychometric tests based on idea of right person and select 
in and select out criteria). Operational and organisational 
processes need to foster and protect wellbeing. All stake-
holders (i.e., regulator, aviation organisations and employ-
ees) must address positive wellbeing while also managing 
suffering and fitness for work issues. Further, promoting 

positive wellbeing for all aviation workers should not be 
overlooked.

In addition, there is a need to extend the existing strategy 
for wellbeing management, to ensure an integrated approach 
to health/wellbeing and safety issues, and to manage wellbe-
ing as a risk within an organisation’s SMS. Wellbeing risk 
needs to be managed in airline safety management systems 
(SMS), as part of a preventative approach (i.e., primary 
interventions). This involves augmenting existing data col-
lection approaches, to consider wellbeing risk, and specifi-
cally, the gathering of data pertaining to the relationship 
between wellbeing, performance, and safety. Reporting and 
disclosure methodologies and processes must address issues 
around trust and privacy—in particular, the concerns that 
safety critical staff have about maintaining their licences 
and ensuring continuity in livelihood. Ideally, an acceptable 
means of compliance (AMC) for the management of well-
being at an organisational level is required. Such an AMC 
should address needs and barriers, in relation to reporting 
and supporting processes.

8.9  Change, ethics of care, leadership 
and responsible work

Changing aviation wellbeing culture requires social change 
at an organisational level (Schein 1992). It will be difficult 
to motivate aviation organizations to change, in the absence 
of regulation compelling them to do so. Regulation provides 
a key motivation for aviation organisations to change their 
processes and/or adjust values. Ideally, as part of a future 
roadmap, the regulator might extend the existing approach, 
in terms of defining compliance requirements to ensure 
that work practices are designed to promote wellbeing and 
avoid WRS. This will take time, and yet the industry requires 
action now. Given the COVID situation, the attention of 
aviation organizations is most likely to be elsewhere (i.e., 
maintaining the business). Nonetheless, aviation organiza-
tions still need to focus on their people, and to ensure that 
the workforce is healthy. Aviation organisations need to be 
encouraged to move beyond regulation and to consider their 
‘duty of care’. A strong starting point would be the adoption 
of an ‘ethics of care’ (Gilligan 1982; Tronto 2005) approach. 
This might be incorporated in aviation organisation strate-
gic vision documents and reinforced by management ethos, 
decisions, and behaviours. Articulating this approach is par-
ticularly important in relation to the management and use 
of employee wellbeing data in safety management systems. 
Processes for safeguarding/protecting employee wellbeing 
data, and the use of wellbeing information in safety/risk 
management processes need to be defined. Some airlines are 
embracing change and demonstrating leadership by locat-
ing wellness/wellbeing within the sphere of existing safety 
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management systems. Although, this research is at an early 
stage, it is promising.

9  Research limitations and areas for further 
research

Both surveys involved convenience sampling. There may 
have been bias as regards the participation of aviation work-
ers (i.e., those interested in wellbeing, those suffering, those 
who have issues with their organisation’s management of 
wellbeing). The survey method does not allow digging deep 
into many of the issues or mapping the complexity across 
issues. This requires further ethnographic research—in 
particular, detailed interviews and workshops with differ-
ent stakeholders. The COVID surveys ran during two time 
periods. The COVID situation is dynamic. The situation 
of workers may have changed (disimproved or not). Fur-
ther, some aviation organisations may have changed their 
approach to supporting wellness.

The preliminary regression analysis (simple regression 
models) supports the case for addressing the wellbeing 
culture within aviation organisations. Importantly, the indi-
vidual models address twelve single independent/predictor 
variables and three outcome variables. As expected, the R 
squared for each of the models is low. More complex mod-
els (multiple regression models) are required to explain all 
factors that influence the dependent variables (i.e., depres-
sion severity, anxiety severity and happiness/life satisfaction 
level). However, the models and associated p values provide 
evidence of statistical relationships between predictor vari-
ables and outcomes. Nonetheless, these emerging finding 
requires further analysis using more multiple regression 
models (combination of predictor variables). Further, deeper 
analysis is required to examine relationships across health 
outcomes. A future analysis might explore models suitable 
to the discrete nature of the outcome/Y variable (i.e., hap-
piness, depression, and anxiety scores. This would involve 
implementing ordered and multinomial logistic models.

It is necessary to further investigate what an integrated 
approach to health, wellbeing and safety will look like, and 
how it might be implemented in terms of specific organisa-
tional processes and procedures. It would be useful to obtain 
the perspective of safety managers, occupational health and 
safety personnel and human resources in relation to sup-
porting wellbeing for aviation workers. This research might 
focus on capturing information on the existing approach 
(work as done versus work as imagined), and a future 
approach. Further, will be important to examine organisa-
tional health and wellbeing culture, and associated indicators 
in more detail. Stakeholders will have differing perspectives. 
These perspectives influence how they think about support-
ing wellbeing and implementing solutions that deliver value 

for organisations and their staff, along with linking into the 
regulatory picture (which itself is evolving).

Further research is required to advance how reporting 
about wellbeing might be integrated with safety reporting 
processes and assessed in aviation safety management sys-
tems. This requires advancing a real evidence picture and 
promoting reporting around wellbeing challenges and the 
relationship between wellbeing, performance, and safety, at 
different levels. Crucially, information about wellbeing risk 
needs to be made use of in the operation (i.e., flight plan-
ning, crew rostering), and in wider organisational activities 
(i.e., training, providing supports to those who are suffering). 
Currently, this concept is in its infancy.

An integrated approach to health, wellness and safety 
necessitates making use of data about wellbeing and its rela-
tionship to safety in an SMS. With increasing use of opera-
tional intelligence and reporting systems and machine learn-
ing/AI—there is an opportunity to use technology to further 
enhance safety approach. Research will need to investigate 
the use of emerging technologies to support collecting data 
from operational staff, to support this.

10  Conclusions

Feedback from both surveys indicates that aviation workers 
are experiencing considerable challenges in relation to their 
wellbeing. This includes challenges arising from sources 
of WRS and their impact on wellbeing, and the impacts 
of COVID 19. These challenges are not being adequately 
addressed at an organisational level, which creates risk at an 
individual level (impact on individual wellbeing) and a flight 
safety level (impact of wellbeing problems on performance 
and flight safety). Preliminary statistical analysis supports 
the case for airlines to address their wellbeing culture the 
disclosure/reporting culture and the provision of wellbeing 
supports.

Currently, wellness approaches at an aviation organisa-
tional level are not addressing both human and operational 
safety needs. They are defined negatively (in relation to ill-
ness as opposed to positive wellbeing). Further, workers 
bear the responsibility for fitness for work, and maintaining 
wellbeing. Aviation organisations have a role in relation to 
supporting worker wellbeing and managing sources of WRS 
and psychosocial hazards/risk. Aviation organisations need 
to address issues pertaining to their wellbeing culture—
promoting healthy behaviour, supporting disclosure around 
mental health issues/challenges, promoting awareness of 
MH.

Both organisations and workers need to manage specific 
sources of stress (including work-related stress) and anxi-
ety, and the specific impact of COVID 19 on aviation work-
ers. Aviation workers across different roles are practising 
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self-care—this should be encouraged at all levels—linking 
to promoting a wellbeing culture and safe behaviour. Avia-
tion organisations need to enable workers to practice healthy 
behaviours—which are enabled by providing better support 
to workers in terms of the management of the home/work 
interface.

This research highlights the need for a system level/
human factors response to the management of wellbeing and 
mental health for aviation workers. The roles and responsi-
bilities of different stakeholders (i.e., workers, organisations, 
and the regulator) in relation to managing wellbeing require 
rethinking and clarification. Most importantly, wellbeing 
needs to be treated as a responsibility that is shared between 
aviation workers and their employers. This will require regu-
latory change, cultural change (i.e., the culture of reporting 
and supporting), and process change (i.e., implementing 
new processes and methodologies to embed wellbeing in 
the design of work, along with implementing new processes 
and methodologies to support wellbeing management for 
employees).

Addressing wellbeing for aviation workers involves map-
ping the problem from a human factors/systems perspective. 
All stakeholders need to identify a path to integrating differ-
ent wellbeing functions within aviation organisations (i.e., 
peer support, EAP, safety/risk management, health promo-
tion)—linking to aeromedical assessment and regulation. 
This might be ‘guided’ by the regulator. This research has 
identified three core stakeholders who have leverage over 
managing wellbeing—the (1) regulator, (2) aviation organi-
sations and (3) workers.

Organisations need to advance an ethical and evidence-
based strategy to managing wellbeing. An improved well-
ness management approach requirements focusing on 
positive wellbeing, in addition to preventing suffering and 
managing/mitigating suffering. Overall, the objective is to 
promote the protective factors, reduce the risk factors, and 
prevent mental ill health. Primary interventions need to 
address both prevention and promoting positive wellbeing. 
Secondary and tertiary interventions should address suffer-
ing at different levels, involving the use of expert clinical 
supports, where required. In line with Safety II approaches, 
this involves collecting data about the relationship between 
wellbeing, performance, and safety at different levels. This 
depends on trust and the specification of appropriate protec-
tions so that they can safely report wellbeing issues. Criti-
cally, the ethical underpinnings of such interventions require 
careful consideration. This includes a consideration of ethi-
cal issues pertaining to concepts of responsibility, informa-
tion culture, processes for safeguarding/protecting employee 
wellbeing data and the use of wellbeing information in risk 
management processes (i.e., acquiring information about 
hazards/risk, acting on information/making informed deci-
sions and allied communicating processes). Adopting an 

ethical approach to occupational health and safety requires 
real leadership.

In addressing wellbeing, aviation organisations and avia-
tion workers may need to move beyond a compliance-based 
approach. Further, the regulator might provide oversight/
support to aviation organisations in relation to going beyond 
compliance requirements.

Aviation organisations need to consider their account-
ability across the triple bottom line (i.e., economic, society 
and ecological). Promoting a wellbeing culture will require 
leadership support and an alignment of health and business 
objectives—linking to concepts of corporate social respon-
sibility and responsible work. The management of wellbeing 
risk within an SMS will go some way towards addressing 
this.

Appendices

Appendix 1: survey topics and measures

# Topic Research ques-
tion

Measures

1 COVID 19 
pandemic and 
impact on 
wellbeing

What is the 
impact on 
aviation 
worker 
wellbeing 
and mental 
health?

Rating of well-
being—physi-
cal

Rating of well-
being—psy-
chological and 
emotional

Rating of impact 
of COVID on 
mental health

Impact on men-
tal health—
depression 
(PHQ 9)

Impact on men-
tal health—
anxiety (GAD 
7)

2 COVID 19 
pandemic and 
impact on job 
and employ-
ment

What is the 
impact in 
terms of job/
employment?

Financial well-
being

Job loss
Employment 

terms (reduced 
salary/hours)

Perception of job 
security

Confidence 
in future for 
company
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# Topic Research ques-
tion

Measures

3 COVID 19 
pandemic and 
impact on 
performance 
and safety 
(individual 
level) and 
safety 
oversight 
(organisa-
tional level)

What is the 
impact on (1) 
performance 
and (2) flight 
safety?

Perception of 
fitness to do 
the job

Impact on 
engagement

Impact on safety 
behaviours/
procedures

Rating of change 
in relation 
to company 
safety practices 
since COVID

Rating of change 
in relation to 
regulator safety 
oversight since 
COVID

4 COVID 19 
pandemic 
and self-care/
seeking help

Are aviation 
workers 
coping? 
Demonstrat-
ing healthy 
behaviours? 
Seeking help, 
if needed?

Use of coping 
strategies (self-
management)?

Willingness to 
seek support/
help if needed?

Willingness to 
use organisa-
tional supports 
if provided?

Existing use of 
organisational 
supports—if 
provided?

Use of supports/
services out-
side organisa-
tion

5 Attitudes to 
MH and 
disclosure

Attitudes to 
MH and 
talking 
about MH? 
Willingness 
to disclose 
MH issues 
to others and 
employer

Talking about 
MH

Attitudes to 
disclosing MH 
issues

Willingness to 
disclose to 
others

Willingness to 
disclose to 
employer

# Topic Research ques-
tion

Measures

6 COVID 19 
pandemic, 
requirements 
for support 
and organisa-
tional wellbe-
ing culture

Is wellbeing a 
priority for 
organisa-
tions? Are 
existing 
organi-
sational 
supports fit 
for purpose? 
Willingness 
to disclose 
MH issues to 
employer

Perception 
of whether 
wellbeing 
is a priority 
for worker’s 
organisation

Provision of peer 
support

Are organisa-
tions providing 
wellbeing sup-
ports—since 
COVID?

Are existing 
supports being 
used by avia-
tion workers?

Willingness 
to disclose 
MH issue to 
employer

7 COVID 19 
pandemic, 
remote work, 
impact, and 
change

What has the 
experience of 
remote work 
been like 
for aviation 
workers? 
How has it 
impacted 
their work 
and home/
work inter-
face?

Perception of 
impact on 
productivity

Perception of 
impact on 
workload

Perception of 
impact on 
work efficiency

Perception of 
impact on 
teamwork

Perception of 
impact on 
home/work 
interface

8 COVID 19 
pandemic 
and need for 
supports

Do aviation 
workers in 
safety critical 
roles need 
support in 
relation to 
maintaining 
their wellbe-
ing during 
pandemic 
(1) currently 
working, (2) 
currently not 
working

Perception of 
need for sup-
ports for work-
ers currently in 
work

Perception of 
need for sup-
ports for work-
ers currently 
off work

9 COVID 19 
pandemic, 
return to 
work and 
requirements 
for aeromedi-
cal assess-
ment

Do aviation 
workers need 
require some 
form of fit-
ness to work 
assessment 
on returning 
to work

Requirements 
for all

Requirements for 
safety critical 
workers
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Appendix 2: respondent profiles

COVID survey 1: 2020

The survey was completed by 2,050 aviation workers. 2,050 
respondents participated in the survey, with 1,523 complet-
ing it fully (74% rate). 1796 respondents completed the 
PHQ-9 (87.9%), while 1796 also completed the GAD 7 
(87.9%). The respondent breakdown was as follows: 38% 
pilots (729), 19% cabin crew (376), 11% air traffic con-
trol (210), 8% maintenance/engineering (152), with the 
remaining 29% spanning other aviation workers. Overall, 
the respondents can be described as male (70%—1361) and 
working full time (86%—1643). The respondents can be 
split into the following age brackets; < 25 (5%—94), 25–35 
(28%- 552), 36–45 (30%—584), 46–55 (23%- 458) and 
56–65 (12%—242). Respondents had worked in aviation-
related roles for the following lengths of time; < 2 years 
(3%—67), 2–5 years (15%—297), 6–10 years (18.5%—
361), 11–15  years (14%—268), 16–20  years (12%—
227), 21–25  years (12%- 244), 26–30  years (8%- 152) 
and > 30 years (17%—339).

COVID survey 2: 2021

1172 respondents participated in the survey. 1010 respond-
ents completed the PHQ-9, and 1010 respondents completed 
the GAD 7. The respondent breakdown was as follows: in 
relation to roles, the breakdown was as follows: 48.33% 
pilots (n = 535), 22.22% cabin crew (n = 246), 13.1% air 
traffic control (n = 145), 6.96% maintenance/engineering 
(n = 77), with the remaining 9.39% spanning other aviation 
workers. Respondents can be characterized as mostly male 
(69.21%, n = 771), aged between 46 and 55 years (31.78%, 
n = 354), working in aviation for approx. 21–25  years 
(21.27%, n = 237), working for commercial airlines (73.07%, 
n = 814), specifically full-service carriers (72.06%, n = 575), 
working as pilots (48.33%, n = 535) and in permanent posi-
tions (80.27%, n = 883).

Appendix 3: PHQ 9 cut‑offs

The Patient Health Questionnaire-9 (PHQ-9) is the 9-item 
depression module from the full PHQ. It is a multi-purpose, 
self-reporting instrument for screening and assessing depres-
sion. Respondents self-rated the frequency of a variety 
of depressive symptoms within the past 2 weeks along a 
4-point scale, as follows: 0 = “not at all,” 1 = “several days,” 
2 = “more than half the days,” and 3 = “nearly every day.” 
Total scores ranged from 0 to 27. Major depression is diag-
nosed if 5 or more of the 9 depressive symptom criteria 
have been present at least “more than half the days” in the 
past 2 weeks, and 1 of the symptoms is depressed mood 

or anhedonia. Other depression is diagnosed if 2, 3, or 4 
depressive symptoms have been present at least “more than 
half the days” in the past 2 weeks, and 1 of the symptoms is 
depressed mood or anhedonia. One of the 9 symptom criteria 
(“thoughts that you would be better off dead or of hurting 
yourself in some way”) counts if present at all, regardless of 
duration. Overall, a score of 10 is recommended as the cut-
off score for diagnosing presence of depression.

Score Depression severity

0–4 Minimal/none
5–9 Mild
10–14 Moderate
15–19 Moderately severe
20–27 Severe

Item 9, the final item of PHQ-9, is generally used in 
research to determine the existence of suicidal ideation—
evaluating both the thought of passive death and the desire 
for self-harm in a single-response question. Question 9 of 
the PHQ9 asks about thoughts of being better off dead or 
of hurting oneself in some way over the last two weeks. 
Response options include “not at all” (Q9 = 0), “several 
days” (Q9 = 1), “more than half the days” (Q9 = 2), or 
“nearly every day” (Q9 = 3).

Appendix 4: GAD 7 cut‑offs

This GAD 7 is a self-administered patient questionnaire 
used as a screening tool and severity measure for generalised 
anxiety disorder (GAD). The GAD-7 score is calculated by 
assigning scores of 0, 1, 2, and 3, to the response categories 
of “not at all,” “several days,” “more than half the days,” and 
“nearly every day,” respectively, and then adding together 
the scores for the seven questions. A score of 10 or greater 
on the GAD-7 indicates GAD.

Score Depression severity

0–4 Minimal
5–9 Mild
10–14 Moderate
15–21 Severe

Appendix 5: summary of regression models

See Table 5.
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Table 5  Regression models, variables and total number of observations

Model # X/predictor variable Dummy variable (1, 0), for X Y/outcome variable Number of 
observa-
tions

1 Spoken to somebody about a mental health 
issue experiencing/have experienced

1 = yes, 0 = no PHQ 9 n = 995
2 Happiness and life satisfaction
3 GAD 7
4 Airline provided supports 1 = yes, 0 = no PHQ 9 n = 965
5 Happiness and life satisfaction
6 GAD 7
7 Company cares about wellbeing 1 = strongly agree, 0 = all others (agree, 

neither, disagree, strongly disagree),
PHQ 9 n = 955

8 Happiness and life satisfaction
9 GAD 7
10 Would look for help if had MH issue 1 = strongly agree, 0 = all others (agree, 

neither, disagree, strongly disagree)
PHQ 9 n = 995

11 Happiness and life satisfaction
12 GAD 7
13 Willingly disclose MH issue to employer 1 = strongly agree, 0 = all others (agree, 

neither, disagree, strongly disagree)
PHQ 9 n = 522

14 Happiness and life satisfaction
15 GAD 7
16 Using coping strategies and scores 1 = yes, 0 = no PHQ 9 n = 965
17 Happiness and life satisfaction
18 GAD 7
19 Use of company supports 1 = yes, 0 = no PHQ 9 n = 202
20 Happiness and life satisfaction
21 GAD 7
22 Use of outside supports and scores 1 = yes, 0 = no PHQ 9 n = 958
23 Happiness and life satisfaction
24 GAD 7
25 Changes in morale arising from the 

COVID-19 pandemic have negatively 
impacted on safety practices

1 = strongly agree, 0 = all others PHQ 9 n = 917
26 Happiness and life satisfaction
27 GAD 7
28 Competence and ability to do your job 

safely and to the required standard now, 
as compared to before the COVID-19 
pandemic

1 = deteriorated, 0 = all others PHQ 9 917
29 Happiness and life satisfaction
30 GAD 7

31 Compliance with safety policies and pro-
cedures now, as compared to before the 
COVID-19 pandemic and scores

1 = deteriorated, 0 = all others PHQ 9 917
32 Happiness and life satisfaction
33 GAD 7
34 Motivation towards their job now, as com-

pared to before the COVID-19 pandemic 
and scores

1 = deteriorated, 0 = all others PHQ 9 916
35 Happiness and life satisfaction
36 GAD 7
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Appendix 6: happiness and life satisfaction 
(measures)

Comparison of Scores 2020 and 2021

Min 1st Qu Median/
(middle)

Mean 3rd Qu IQR Max

Score 2020 
(all)

1 5 6 6.086 8 3 10

Score 2021 
(all)

1 5 6 6.089 8 3 10

Breakdown of scores/different roles—2020

Min 1st Qu 
(25% fall 
below)

Median/
(middle)

Mean 3rd Qu 
(75% fall 
below)

Max

Score 2020 1 5 6 6.086 8 10
Pilots 1 5 6 6.176 8 10
Cabin 

crew
1 3.000 5.000 4.904 7 10

Min 1st Qu 
(25% fall 
below)

Median/
(middle)

Mean 3rd Qu 
(75% fall 
below)

Max

Mainte-
nance/
engineer-
ing

1 5 7 6.303 8 10

ATC 1 6 7 6.818 8 10

Breakdown of scores/different roles—2021

Min 1st Qu 
(25% fall 
below)

Median/
(mid-
dle)

Mean 3rd Qu 
(75% fall 
below)

Max

Score 2021 1 5 6 6.089 8 10
Pilots 1 5 6 6.158 8 10
Cabin crew 1 4 5 5.494 7 10
Mainte-

nance/
engineer-
ing

2 5 7 6.09 8 10

ATC 2 6 7 6.644 8 10

Appendix 7: PHQ9/depression
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Appendix 8: PHQ 9—suicidal ideation

Min 1st Qu Median Mean 3rd Qu IQR Max

Score 
2021

0.0000 0.0000 0.0000 0.1416 0.0000 0 3.0000

Score 
2020

0.0000 0.0000 0.0000 0.1687 0.0000 0 3.0000

Appendix 9: GAD 7/anxiety
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Appendix 10: breakdown of organisational supports (2020 and 2021 survey)

# Category Sub-category Types 2020 (n = 335) 2021 (n = 116)

1 Primary Workplace design/
policy

COVID safety pro-
tocols

0.29% (n = 1) 0%

Flexible work hours 0.59% (n = 2) 0%
Better hotels/accom-

modation facilitates 
(sleep)

0.29% (n = 1) 0%

Workload changes 0.29% (n = 1) 0%
Flexible leave—visit 

family
0.29% (n = 1) 0%

Roster flexibility—
suit family life/
preferences

Roster/bidding—flex-
ibility

Work environment
Access to kitchen/

cooking facilities in 
work

Wellbeing apps 1.49% (n = 5) 1.72, (n = 2)
Wellbeing programs 

focussing on 
maintaining posi-
tive wellbeing and 
preventing illness

Wellbeing clinics 0.59% (n = 2) 0%
Yoga class 0.29% (n = 1) 0%
Company meetups/

socials—runs, cof-
fee mornings

0.59% (n = 2) 0.86% (n = 1)

Exercise class 0.59% (n = 2) 1.72, (n = 2)
Company clubs—

chess, etc.
0.29% (n = 1) 0%

Sponsored gym mem-
bership or access 
to gym

0% 0.86% (n = 1)

Wellbeing challenges
Vaccination clinics/flu 

injections
Free healthy food

Gathering feedback 
(individual level)—
making changes to 
better manage WRS/
situation

0.29% (n = 1) 0%

Gathering data (all 
staff) about issues/
challenges to assess 
potential risk and 
identify risk mitiga-
tion strategies & 
measures

Health screening
Ergonomics assess-

ments (musculoskel-
etal)

Health risk assess-
ments
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# Category Sub-category Types 2020 (n = 335) 2021 (n = 116)

2 Secondary Health education and 
training

Training courses and 
workshops—manag-
ing stress, lifestyle 
and wellness coach-
ing, awareness of 
MH. Mindfulness 
(online, webinars)

10.74 (n = 36) 14.65% (n = 17)

Access to resources 
and information 
(links, booklets, 
videos, documents, 
guides)

12.23% (n = 41) 13.79% (n = 16)

Emails/communica-
tions promoting 
wellbeing

Management com-
munications, com-
munications from 
occupational health 
and safety and HR

16.41% (n = 55) 17.24% (n = 20)

2-way team meetings 
to communicate 
updates and provide 
feedback/support

12.83% (n = 43) 13.79% (n = 16)

1 to 1 check-in/chats 1.49% (n = 5) 2.58% (n = 3)
Signposting (internal 

and external)
12.83% (n = 43) 11.2% (n = 13)

3 Tertiary Specialist MH support 1 to 1 psychological 
support/sessions 
with trained profes-
sionals—web or 
telephone/hotline or 
in person

22.08% (n = 74) 18.10% (n = 21)

GP/physical health 
support

1.19% (n = 4) 0%

Occupational health 
support

0.89%, (n = 3) 0.86% (n = 1)

HR support 0.59% (n = 2) 0.86% (n = 1)
EAP program (within/

outside company)
15.52% (n = 52) 12.93%(n = 15)

MH first aid 0.89%, (n = 3) 0%, (n = 0)
Peer support 12.23% (n = 41) 35.34% (n = 41)
Return to work pro-

grams
0.29% (n = 1) 0%

HIMS programme 
(alcohol/substance 
abuse)

0.29% (n = 1) 0%

CISM programme 0.89%, (n = 3) 0%
Time off work/leave 

arrangements
0.59% (n = 2) 0%

Access to support 
groups

Disease management 
programs

Health lifestyle/sup-
port programs

Smoking cessation 
programs

Weight loss programs
Healthy eating pro-

grams
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Appendix 11: high‑level results of statistical tests/
regression analysis

Model 
#

Model Test result Significant 
relationship

1 Y (Depression) = β0 + β1 
(talked to somebody) + e

Reject null 
hypothesis

Yes

2 Y (Life Satisfaction and hap-
piness) = β0 + β1 (talked to 
somebody) + e

Reject null 
hypothesis

Yes

3 Y (Anxiety) = β0 + β1 (talked to 
somebody) + e

Reject null 
hypothesis

Yes

4 Y (Depression) = β0 + β1 (air-
line provided supports) + e

Reject null 
hypothesis

Yes

5 Y (Life Satisfaction and hap-
piness) = β0 + β1(airline 
provided supports) + e

Reject null 
hypothesis

Yes

6 Y (Anxiety) = β0 + β1(airline 
provided supports) + e

Reject null 
hypothesis

Yes

7 Y (Depression) = β0 + β1 (Com-
pany Cares about wellbe-
ing) + e

Reject null 
hypothesis

Yes

8 Y (Life Satisfaction and hap-
piness) = β0 + β1(Company 
Cares about wellbeing) + e

Reject null 
hypothesis

Yes

9 Y (Anxiety) = β0 + β1(Company 
Cares about wellbeing) + e

Reject null 
hypothesis

Yes

10 Y (Depression) = β0 + β1 
(Would look for help if had 
MH issue) + e

Reject null 
hypothesis

Yes

11 Y (Life Satisfaction and happi-
ness) = β0 + β1(Would look 
for help if had MH issue) + e

Reject null 
hypothesis

Yes

12 Y (Anxiety) = β0 + β1(Would 
look for help if had MH 
issue) + e

Fail to reject 
the NULL 
hypothesis

No

13 Y (Depression) = β0 + β1 (Will-
ingly disclose MH issue to 
employer) + e

Reject null 
hypothesis

Yes

14 Y (Life Satisfaction and hap-
piness) = β0 + β1 (Will-
ingly disclose MH issue to 
employer) + e

Reject null 
hypothesis

Yes

15 Y (Anxiety) = β0 + β1 (Will-
ingly disclose MH issue to 
employer) + e

Reject null 
hypothesis

Yes

16 Y (Depression) = β0 + β1 
(Using coping strategies and 
scores) + e

Fail to reject 
the NULL 
hypothesis

No

17 Y (Life Satisfaction and happi-
ness) = β0 + β1(Using coping 
strategies and scores) + e

Fail to reject 
the NULL 
hypothesis

No

18 Y (Anxiety) = β0 + β1(Using 
coping strategies and 
scores) + e

Fail to reject 
the NULL 
hypothesis

No

19 Y (Depression) = β0 + β1 (Use 
of company supports) + e

Fail to reject 
the NULL 
hypothesis

No

Model 
#

Model Test result Significant 
relationship

20 Y (Life Satisfaction and hap-
piness) = β0 + β1(Use of 
company supports) + e

Fail to reject 
the NULL 
hypothesis

No

21 Y (Anxiety) = β0 + β1(Use of 
company supports) + e

Fail to reject 
the NULL 
hypothesis

No

22 Y (Depression) = β0 + β1 (Use 
of supports outside com-
pany) + e

Reject null 
hypothesis

Yes

23 Y (Life Satisfaction and hap-
piness) = β0 + β1(Use of sup-
ports outside company) + e

Reject null 
hypothesis

Yes

24 Y (Anxiety) = β0 + β1(Use of 
supports outside company) + e

Reject null 
hypothesis

Yes

25 Y (Depression) = β0 + β1 
(Changes In Morale and 
Negative Impact on Safety 
Practices) + e

Reject null 
hypothesis

Yes

26 Y (Life Satisfaction and hap-
piness) = β0 + β1(Changes In 
Morale and Negative Impact 
on Safety Practices) + e

Reject null 
hypothesis

Yes

27 Y (Anxiety) = β0 + β1(Changes 
In Morale and Negative 
Impact on Safety Prac-
tices) + e

Reject null 
hypothesis

Yes

28 Y (Depression) = β0 + β1 (Com-
petence & Ability To Do Job 
Safely) + e

Fail to reject 
the NULL 
hypothesis

No

29 Y (Life Satisfaction and happi-
ness) = β0 + β1(Competence 
& Ability To Do Job 
Safely) + e

Fail to reject 
the NULL 
hypothesis

No

30 Y (Anxiety) = β0 + β1 Compe-
tence & Ability To Do Job 
Safely) + e

Reject null 
hypothesis

Yes

31 Y (Depression) = β0 + β1 
(Compliance with Safety 
Procedures) + e

Fail to reject 
the NULL 
hypothesis

No

32 Y (Life Satisfaction and happi-
ness) = β0 + β1(Compliance 
with Safety Procedures) + e

Reject null 
hypothesis

Yes

33 Y (Anxi-
ety) = β0 + β1(Compliance 
with Safety Procedures) + e

Fail to reject 
the NULL 
hypothesis

No

34 Y (Depression) = β0 + β1 (Moti-
vation Towards the Job) + e

Reject null 
hypothesis

Yes

35 Y (Life Satisfaction and hap-
piness) = β0 + β1(Motivation 
Towards the Job) + e

Reject null 
hypothesis

Yes

36 Y (Anxi-
ety) = β0 + β1(Motivation 
Towards the Job) + e

Reject null 
hypothesis

Yes



 Cognition, Technology & Work

1 3

Appendix 12: detailed results of statistical tests/regression analysis: R squared, coefficient values and p 
values

Model # X/predictor vari-
able

Y/outcome vari-
able

R2 Coef/β1 p value Confidence interval for β1

1 Spoken to some-
body about a 
mental health 
issue experi-
encing/have 
experienced

PHQ 9 0.02474 1.6419 6.17e−07 (0.9998942, 2.283927)
2 Happiness and life 

satisfaction
0.004772 − 0.27748 0.0293 (− 0.5270191, 

0.02793517)
3 GAD 7 0.01981 1.4483 8.35e−06 (0.8138406,2.082717)

4 Airline provided 
supports

PHQ 9 0.008049 − 1.1420 0.00529 (− 1.943767 − 0.3403156)
5 Happiness and life 

satisfaction
0.009555 0.47750 0.00237 (0.1700606, 0.7849458)

6 GAD 7 0.004891 − 0.8731 0.0298 (− 1.660631 
− 0.08558235)

7 Company cares 
about wellbeing

PHQ 9 0.00956 − 2.8776 0.00249 (− 4.739546, − 1.015656)
8 Happiness and life 

satisfaction
0.02584 1.8084 5.91e−07 (1.102604, 2.514209)

9 GAD 7 0.008743 − 2.6923 0.00383 (− 4.514647, 
− 0.8698663)

10 Would look for 
help if had MH 
issue

PHQ 9 0.00633 − 0.9816 0.0121 (− 1.747529,− 0.2157201)
11 Happiness and life 

satisfaction
0.003819 0.64724 1.59e−05 (− 1.507504, 

0.004319308)
12 GAD 7 0.003819 − 0.7516 0.0513 (− 1.507504, 

0.004319308)
13 Willingly disclose 

MH issue to 
employer

PHQ 9 0.04133 − 2.5101 2.83e−06 (0.9998942, 2.283927)
14 Happiness and life 

satisfaction
0.04091 0.98866 3.19e−06 (0.5762614, 1.401049)

15 GAD 7 0.03804 − 2.4151 7.16e−06 (− 3.461368, − 1.368884)
16 Using coping 

strategies and 
scores

PHQ 9 0.0009689 0.08977 0.796 (− 0.5914199, 0.7709523)
17 Happiness and life 

satisfaction
0.0004108 − 0.08379 0.796 (− 0.5914199, 0.7709523)

18 GAD 7 0.0007115 0.2818 0.408 (− 0.386037, 0.9496488)
19 Use of company 

supports
PHQ 9 0.0003025 0.1947 0.806 (− 1.754963, 1.365663)

20 Happiness and life 
satisfaction

9.687e−06 − 0.01286 0.965 (− 0.5887809, 0.563070)

21 GAD 7 1.903e−05 0.05051 0.951 (− 1.564085 1.66511)
22 Use of outside 

supports
PHQ 9 0.04251 2.4340 1.17e−10 (1.700869, 3.167154)

23 Happiness and life 
satisfaction

0.004635 − 0.30761 0.0351 (− 0.5937179 
− 0.02149422)

24 GAD 7 0.05328 2.6716 4.72e−13 (1.956814, 3.386337)
25 Changes in morale 

arising from 
the COVID-
19 pandemic 
have negatively 
impacted on 
safety practices

PHQ 9 0.05032 2.7417 6.37e−12 (1.968932,3.514528)
26 Happiness and life 

satisfaction
0.0479 − 1.02112 2.08e−11 (− 1.316471, 0.7257614)

27 GAD 7 0.03704 2.3016 4.23e−09 (1.54020, 3.063033)

28 Competence and 
ability to do the 
job safety

PHQ 9 0.002153 0.5174 0.16 (− 0.2052992, 1.240173)
29 Happiness and life 

satisfaction
0.00341 − 0.24855 0.0772 (− 0.5242498, 

0.02714508)
30 GAD 7 0.008084 0.9810 0.00644 (0.2759634, 1.686078)
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Model # X/predictor vari-
able

Y/outcome vari-
able

R2 Coef/β1 p value Confidence interval for β1

31 Compliance with 
safety policies 
and procedures 
now, as com-
pared to before 
the COVID-19 
pandemic

PHQ 9 0.002534 0.6098 0.128 (− 0.17508, 1.394623)
32 Happiness and life 

satisfaction
0.004642 − 0.31500 0.0391 (− 0.6142625, 

− 0.0157318)
33 GAD 7 0.003152 0.6654 0.0893 (− 0.1023014, 1.433106)

34 Motivation 
towards their job 
now, as com-
pared to before 
the COVID-19 
pandemic

PHQ 9 0.00735 0.9155 0.00943 (0.2248148, 1.606128)
35 Happiness and life 

satisfaction
0.005251 − 0.29549 0.0283 (− 0.5595142, 

− 0.03147102)
36 GAD 7 0.005317 0.7613 0.0273 (0.08536097, 1.437260)

Acknowledgements Thanks to the over 3000 pilots who have been 
involved in our research to date. Thanks also to Harry Nelson (Flight 
Safety Foundation), Dai Whittingham (UK Flight Safety Commit-
tee), Mark Atherton and Sarah Flaherty (Royal Aeronautical Society), 
John Franklin (European Aviation Safety Agency), David Schroeder 
(AsMA) and Anne Hassett and Frank Tone (Irish Aviation Authority).

Funding Open Access funding provided by the IReL Consortium.

Declarations 

Conflict of interest Dr Joan Cahill declares that she has no conflict 
of interest. Captain Paul Cullen declares that he has no conflict of in-
terest. Sohaib Anwer declares that he has no conflict of interest. Prof 
Keith Gaynor declares that he has no conflict of interest.

Ethical standards All procedures performed in studies involving human 
participants were in accordance with the ethical standards of the institu-
tional and/or national research committee and with the 1964 Helsinki 
declaration and its later amendments or comparable ethical standards.

Informed consent Informed consent was obtained from all individual 
participants included in the study.

Ethics approval Ethics approval was granted by the Research Ethics 
Committee (REC), School of Psychology, Trinity College Dublin, Ire-
land.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

References

Allen TD, Herst DEL, Bruck CS, Sutton M (2000) Consequences asso-
ciated with work-to-family conflict: a review and agenda for future 
research. J Occup Health Psychol 5(2):278–308. https:// doi. org/ 
10. 1037/ 1076- 8998.5. 2. 278

Bakker AB, Demerouti E (2007) The job demands-resources model: 
state of the art. J Manag Psychol 22:309–328

Berry LL, Baun WB, Mariabito AM (2010) What’s the hard return on 
employee wellness programs? Harvard Bus Rev 88(12):104–112

Bor R, Hubbard T (2016) Aviation Mental Health: Psychological Impli-
cations for Air Transportation. Routledge

British Psychological Society (2017) Aviation and aerospace psychol-
ogy: pilot mental health and wellbeing. https:// www. bps. org. 
uk/ sites/ bps. org. uk/ files/ Policy/ Policy% 20-% 20Fil es/ Aviat ion% 
20and% 20aer ospace% 20psy cholo gy% 20-% 20pil ot% 20men tal% 
20hea lth% 20and% 20wel lbeing. pdf

Cahill J (2010) Flight Crew task performance and the requirements 
for an intelligent flight plan. PhD Thesis. Trinity College Dublin

Cahill J, Mc Donald N, Losa G (2011) Intelligent planning and the 
design of a new risk based, intelligent flight plan. In: Cognition, 
technology and work, vol 13, no 1. Springer, London, pp 43–66

Cahill J, Cullen P, Gaynor K (2018) Estimating the impact of work-
related stress on pilot wellbeing and flight safety. In: Proceedings 
of the 2nd international symposium on human mental workload: 
models and applications (H-WORKLOAD 2018), Amsterdam 
(September 20–21, 2018), Netherlands Aerospace Centre (NLR), 
The Netherlands

Cahill J, Cullen P, Gaynor R (2019) Interventions to support the man-
agement of WRS & wellbeing issues for commercial pilots. Cogn 
Technol Work. https:// doi. org/ 10. 1007/ s10111- 019- 00586-z

Cahill J, Cullen P, Anwer S, Gaynor K, Wilson S (2020a) The require-
ments for new tools for use by pilots and the aviation industry to 
manage risks pertaining to work-related stress (WRS) and wellbe-
ing, and the ensuing impact on performance and safety. Technolo-
gies 8:40. https:// www. mdpi. com/ 2227- 7080/8/ 3/ 40. https:// doi. 
org/ 10. 3390/ techn ologi es803 0040

Cahill J, Cullen P, Anwer S, Gaynor K (2020b) The impact of the 
COVID 19 Pandemic on Aviation Workers & The Aviation Sys-
tem. Federal Aviation Authority (FAA) human factors mainte-
nance quarterly. 8(4). https:// www. faa. gov/ about/ initi atives/ maint 
enance_ hf/ fatig ue/ publi catio ns/

Cahill J, Cullen P, Anwer S, Wilson S, Gaynor K (2021) Pilot work 
related stress (WRS), effects on wellbeing (including mental 
health) & coping methods. Int J Aerosp Psychol. https:// doi. org/ 
10. 1080/ 24721 840. 2020. 18587 14

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1037/1076-8998.5.2.278
https://doi.org/10.1037/1076-8998.5.2.278
https://www.bps.org.uk/sites/bps.org.uk/files/Policy/Policy%20-%20Files/Aviation%20and%20aerospace%20psychology%20-%20pilot%20mental%20health%20and%20wellbeing.pdf
https://www.bps.org.uk/sites/bps.org.uk/files/Policy/Policy%20-%20Files/Aviation%20and%20aerospace%20psychology%20-%20pilot%20mental%20health%20and%20wellbeing.pdf
https://www.bps.org.uk/sites/bps.org.uk/files/Policy/Policy%20-%20Files/Aviation%20and%20aerospace%20psychology%20-%20pilot%20mental%20health%20and%20wellbeing.pdf
https://www.bps.org.uk/sites/bps.org.uk/files/Policy/Policy%20-%20Files/Aviation%20and%20aerospace%20psychology%20-%20pilot%20mental%20health%20and%20wellbeing.pdf
https://doi.org/10.1007/s10111-019-00586-z
https://www.mdpi.com/2227-7080/8/3/40
https://doi.org/10.3390/technologies8030040
https://doi.org/10.3390/technologies8030040
https://www.faa.gov/about/initiatives/maintenance_hf/fatigue/publications/
https://www.faa.gov/about/initiatives/maintenance_hf/fatigue/publications/
https://doi.org/10.1080/24721840.2020.1858714
https://doi.org/10.1080/24721840.2020.1858714


 Cognition, Technology & Work

1 3

Centre for Disease Control & Prevention (CDC) (2021) Workplace 
health model. https:// www. cdc. gov/ workp laceh ealth promo tion/ 
model/

Clark TR (2020) The 4 stages of psychological safety: defining 
the path to inclusion and innovation. Berrett-Koehler (ISBN 
9781523087686)

Cooper CL, Cartwright S (1997) An intervention strategy for work-
place stress. J Psychosom Res 43(1):7–16

Cox T, Griffiths A (2005) The nature and measurement of work-related 
stress: theory and practice. In: Wilson JR, Corlett N (eds) Evalua-
tion of human work, 3rd edn. Routledge, Abingdon

Cullen P, Cahill J, Gaynor K (2021) A qualitative study exploring well-
being and the potential impact of work-related stress among com-
mercial airline pilots. Aviat Psychol Hum Factors. https:// doi. org/ 
10. 1027/ 2192- 0923/ a0001 99

Dekker S (2018) Just culture: balancing safety and accountability. Ash-
gate Publishing

Demerouti V, Coombes C, Hunter R (2018) Burnout among pilots: 
psychosocial factors related to happiness and performance at 
simulator training. Ergonomics 62(2):233–245

Dickens P (2016) Beyond Germanwings Flight 9525: Pilot mental 
health and safety. Available at https:// irp- cdn. multi scree nsite. com/ 
7d6d5 c94/ files/ uploa ded/ Paul% 20Dic kens% 20EAAP% 202016% 
20pil ot% 20men tal% 20hea lth% 20pap er. pdf

Dollard M, Bakker A (2010) Psychosocial safety climate as a precursor 
to conducive work environments, psychological health problems, 
and employee engagement. J Occup Organ Psychol 83:579–599

Edmondson A (1999) Psychological safety and learning behavior in 
work teams (PDF). Adm Sci Q 44(2):350–383. https:// doi. org/ 
10. 2307/ 26669 99

Elkington J (1994) Towards the sustainable corporation: win-win-win 
business strategies for sustainable development. Calif Manag Rev 
36(2):90–100

Engel GL (1977) The need for a new medical model: a challenge for 
biomedicine. Science 196(4286):129–136. https:// doi. org/ 10. 
1126/ scien ce. 847460

European Commission (2008) Mental wellbeing, for a smart, inclusive 
and sustainable Europe. https:// ec. europa. eu/ healt h// sites/ health/ 
files/ mental_ health/ docs/ outco mes_ pact_ en. pdf

European Union Aviation Safety Agency (EASA) (2019) Commission 
Regulation (EU) No 965/2012 on Air Operations and associated 
EASA Decisions (AMC, GM and CS-FTL.1), Consolidated ver-
sion for Easy Access Rules, Revision 12, March 2019. Part ORO, 
Annex II, Part ORO, ORO.GEN.200 Management Systems and 
associated Acceptable Means of Compliance (AMCs) and Guid-
ance Material (GMs). https:// www. easa. europa. eu/ sites/ defau lt/ 
files/ dfu/ Air% 20OPS% 20Easy% 20Acc ess% 20Rul es_ Rev. 12_ 
March% 202019. pdf

European Union Aviation Safety Agency (EASA) (2020) Safety 
Review, p 45. https:// www. easa. europa. eu/ sites/ defau lt/ files/ dfu/ 
easa_ asr_ 2020. pdf

Flight Safety Foundation (2020) An aviation professionals guide to 
wellbeing. https:// fligh tsafe ty. org/ wp- conte nt/ uploa ds/ 2020/ 04/ 
Guide- to- Wellb eing. pdf

GBD 2019 Disease and Injuries Collaborators (2019) Global burden 
of 369 diseases and injuries in 204 countries and territories, 
1990–2019: a systematic analysis for the Global Burden of Dis-
ease Study 2019. Lancet 2020(396):1204–1222

Gilligan C (1982) In a different voice. Harvard University Press, 
Harvard

Goetzel RZ, Ozminkowski RJ (2008) The health and cost benefits of 
work site health-promotion programs. Annu Rev Public Health 
2008(29):303–323

Görlich Y, Stadelmann D (2020) Mental health of flying cabin crews: 
depression, anxiety, and stress before and during the COVID-19 

pandemic. Front Psychol. https:// doi. org/ 10. 3389/ fpsyg. 2020. 
581496

Guldenmund F (2010) (Mis)understanding safety culture and its rela-
tionship to safety management. Risk Anal 30(10):1466–1480

Health Fitness Revolution (2019) Top 10 benefits of a workplace well-
ness program. https:// www. healt hfitn essre volut ion. com/ top- 10- 
benefi ts- of-a- workp lace- welln ess- progr am/

Hyland P, Shevlin M, Murphy J, McBride O, Fox R, Bondjers K, 
Karatzias T, Bentall R, Martinez A, Vallières F (2021a) A longi-
tudinal assessment of depression and anxiety in the Republic of 
Ireland before and during the COVID-19 pandemic. Psychiatry 
Res 300(2021):113905. https:// doi. org/ 10. 1016/j. psych res. 2021. 
113905

Hyland P, Shevlin M, McBride O, Murphy J, Karatzias T, Bentall R, 
Valliere’s F et al (2021b) Anxiety and depression in the Republic 
of Ireland during the COVID-19 pandemic. Acta Psychiatr Scand. 
https:// doi. org/ 10. 31234/ osf. io/ 8yqxr

Hymel P, Loeppke R, Ronald R, Baase C, Burton W, Hartenbaum 
N, Hudson T, McLellan R, Mueller K, Roberts M, Yarborough 
C, Konicki D, Larson P (2011) Workplace health protection and 
promotion. J Occup Environ Med 53(6):695–702. https:// doi. org/ 
10. 1097/ JOM. 0b013 e3182 2005d0

International Civil Aviation Organisation (ICAO) (2021) Working 
paper—management of human factors in aviation safety during 
the COVID 19 Pandemic (HLCC 2021-WP/501 SAF/35 25/8/2). 
https:// www. icao. int/ secre tariat/ Techn icalC ooper ation/ Pages/ 
ASRM- iPACK. aspx

International Labour Organisation (2021) Decent work. https:// www. 
ilo. org/ global/ topics/ decent- work/ lang-- en/ index. htm

International Standards Organisation (ISO) (2010) ISO 26000—the 
voluntary guidance standard on social responsibility. https:// www. 
iso. org/ iso- 26000- social- respo nsibi lity. html

International Standards Organisation (ISO) (2020) Standard 6385. 
https:// www. iso. org/ stand ard/ 63785. html

International Transport Workers’ Federation (ITW) (2009) Changes 
from 2000–2007 in civil aviation workers’ conditions of work. 
A global study of 116 countries in Africa, Asia/Pacific, Middle 
East, North America, Latin/South America, and Europe in the 
post—9/11. https:// unhea lthyw ork. org/ wp- conte nt/ uploa ds/ Publi 
shed_ ITF_ Stress_ and_ Fatig ue_ Study_ Report- 1. pdf

Kahn WA (1990) Psychological conditions of personal engagement and 
disengagement at work. Acad Manag J 33(4):692–724. https:// doi. 
org/ 10. 2307/ 256287

Kompier MAJ, Kristensen TS (2001) Organizational work stress inter-
ventions in a theoretical, methodological and practical context. In: 
Dunham J (ed) Stress in the workplace: past, present and future. 
Whurr Publishers, London, pp 164–190

Kristensen S, Badsberg JH, Rischel V, Anhøj J, Mainz J, Bartels P 
(2015) The patient safety climate in Danish hospital units. Dan 
Med J 62(11):A5153

Kroenke K, Spitzer RL, Williams JB (2001) The PHQ-9: validity of a 
brief depression severity measure. J Gen Intern Med 16(9):606–
613. https:// doi. org/ 10. 1046/j. 1525- 1497. 2001. 01600 9606.x

McNeely E, Gale S, Tager I, Kincl L, Bradley J, Coull B et al (2014) 
The self-reported health of U.S. flight attendants compared to the 
general population. Environ Health 13:13. https:// doi. org/ 10. 1186/ 
1476- 069X- 13- 13

Merritt A, James Klinect J (2006) Defensive flying for pilots: an intro-
duction to threat and error management. The University of Texas 
Human Factors Research Project, The LOSA Collaborative

Nahrgang JD, Morgeson FP, Hofmann DA (2011) Safety at work: a 
meta-analytic investigation of the link between job demands job 
resources, burnout, engagement, and safety outcomes. J Apple 
Psychol 96(1):71–94. https:// doi. org/ 10. 1037/ a0021 484

National Institute for Occupational Safety and Health (NIOSH) (2008) 
The essential elements of effective workplace programs and 

https://www.cdc.gov/workplacehealthpromotion/model/
https://www.cdc.gov/workplacehealthpromotion/model/
https://doi.org/10.1027/2192-0923/a000199
https://doi.org/10.1027/2192-0923/a000199
https://irp-cdn.multiscreensite.com/7d6d5c94/files/uploaded/Paul%20Dickens%20EAAP%202016%20pilot%20mental%20health%20paper.pdf
https://irp-cdn.multiscreensite.com/7d6d5c94/files/uploaded/Paul%20Dickens%20EAAP%202016%20pilot%20mental%20health%20paper.pdf
https://irp-cdn.multiscreensite.com/7d6d5c94/files/uploaded/Paul%20Dickens%20EAAP%202016%20pilot%20mental%20health%20paper.pdf
https://doi.org/10.2307/2666999
https://doi.org/10.2307/2666999
https://doi.org/10.1126/science.847460
https://doi.org/10.1126/science.847460
https://ec.europa.eu/health//sites/health/files/mental_health/docs/outcomes_pact_en.pdf
https://ec.europa.eu/health//sites/health/files/mental_health/docs/outcomes_pact_en.pdf
https://www.easa.europa.eu/sites/default/files/dfu/Air%20OPS%20Easy%20Access%20Rules_Rev.12_March%202019.pdf
https://www.easa.europa.eu/sites/default/files/dfu/Air%20OPS%20Easy%20Access%20Rules_Rev.12_March%202019.pdf
https://www.easa.europa.eu/sites/default/files/dfu/Air%20OPS%20Easy%20Access%20Rules_Rev.12_March%202019.pdf
https://www.easa.europa.eu/sites/default/files/dfu/easa_asr_2020.pdf
https://www.easa.europa.eu/sites/default/files/dfu/easa_asr_2020.pdf
https://flightsafety.org/wp-content/uploads/2020/04/Guide-to-Wellbeing.pdf
https://flightsafety.org/wp-content/uploads/2020/04/Guide-to-Wellbeing.pdf
https://doi.org/10.3389/fpsyg.2020.581496
https://doi.org/10.3389/fpsyg.2020.581496
https://www.healthfitnessrevolution.com/top-10-benefits-of-a-workplace-wellness-program/
https://www.healthfitnessrevolution.com/top-10-benefits-of-a-workplace-wellness-program/
https://doi.org/10.1016/j.psychres.2021.113905
https://doi.org/10.1016/j.psychres.2021.113905
https://doi.org/10.31234/osf.io/8yqxr
https://doi.org/10.1097/JOM.0b013e31822005d0
https://doi.org/10.1097/JOM.0b013e31822005d0
https://www.icao.int/secretariat/TechnicalCooperation/Pages/ASRM-iPACK.aspx
https://www.icao.int/secretariat/TechnicalCooperation/Pages/ASRM-iPACK.aspx
https://www.ilo.org/global/topics/decent-work/lang--en/index.htm
https://www.ilo.org/global/topics/decent-work/lang--en/index.htm
https://www.iso.org/iso-26000-social-responsibility.html
https://www.iso.org/iso-26000-social-responsibility.html
https://www.iso.org/standard/63785.html
https://unhealthywork.org/wp-content/uploads/Published_ITF_Stress_and_Fatigue_Study_Report-1.pdf
https://unhealthywork.org/wp-content/uploads/Published_ITF_Stress_and_Fatigue_Study_Report-1.pdf
https://doi.org/10.2307/256287
https://doi.org/10.2307/256287
https://doi.org/10.1046/j.1525-1497.2001.016009606.x
https://doi.org/10.1186/1476-069X-13-13
https://doi.org/10.1186/1476-069X-13-13
https://doi.org/10.1037/a0021484


Cognition, Technology & Work 

1 3

policies for improving worker health and wellbeing. https:// www. 
cdc. gov/ niosh/ docs/ 2010- 140/ pdfs/ 2010- 140. pdf

Nock MK, Borges G, Bromet EJ, Cha CB, Kessler RC, Lee S (2008) 
Suicide and suicidal behavior. Epidemiol Rev 30(1):133–154. 
https:// doi. org/ 10. 1093/ epirev/ mxn002

Pasha T, Stokes PR (2018). Reflecting on the Germanwings disaster: a 
systematic review of depression and suicide in commercial airline 
pilots

Peterson M, Wilson JF (2002) The culture-work-health model and work 
stress. Am J Health Behav 26(1):16–24. https:// doi. org/ 10. 5993/ 
ajhb. 26.1.2

Phoenix N (2021) Peer support in aviation. In: Presentation at 2021 
RaeS annual conference. https:// kurah umanf actors. com/ kura- 
human- facto rs- spons or- raes- confe rence/

Ravasi D, Schultz M (2006) Responding to organizational identity 
threats: Exploring the role of organizational culture. Acad Manag 
J 49(3):433–458. https:// doi. org/ 10. 5465/ AMJ. 2006. 21794 663

Reason J (1998) Achieving a safe culture: theory and practice. Work 
Stress 12:293–306

Rehm J, Shield KD (2019) Global burden of disease and the impact 
of mental and addictive disorders. Curr Psychiatry Rep 21:10. 
https:// doi. org/ 10. 1007/ s11920- 019- 0997-0

Santomauro DF, Herrera AM, Shadid J, Zheng P, Ashbaugh C, Pigott 
DM, Abbafati C, Adolph C, Amlag JO, Aravkin AY, Bang-Jensen 
BL (2021) Global prevalence and burden of depressive and anxi-
ety disorders in 204 countries and territories in 2020 due to the 
COVID-19 pandemic. Lancet 398(10312):1700–1712. https:// 
www. thela ncet. com/ journ als/ lancet/ artic le/ PIIS0 140- 6736(21) 
02143-7/ fullt ext

Scripts and Statistics (2021) Scoring the PHQ 9. https:// scrip tsand stati 
stics. wordp ress. com/ 2018/ 06/ 29/ scori ng- the- phq-9- quest ionna 
ire- using-r/

Seligman M (2011) Flourish—a visionary new understanding of hap-
piness and well-being. Penguin Random House, Australia

Skybrary (2021) Threat & error management. https:// www. skybr ary. 
aero/ index. php/ Threat_ and_ Error_ Manag ement_ (TEM)

Spitzer RL, Kroenke K, Williams JB (2006) A brief measure for assess-
ing generalized anxiety disorder: the GAD-7. Arch Intern Med 
166(10):1092–1097

Tamers SL, Chosewood LC, Childress A, Hudson H, Nigam J, Chang 
CC (2019) Total Worker  Health® 2014–2018: the novel approach 

to worker safety, health, and well-being evolves. Int J Environ Res 
Public Health 16(3):321. https:// doi. org/ 10. 3390/ ijerp h1603 0321

The Organisation for Economic Co-operation and Development 
(OECD) (2010) Mental health, disability and work. https:// www. 
oecd. org/ els/ 45008 308. pdf

The Organisation for Economic Co-operation and Development 
(OECD) (2020) “Executive summary”, in how’s life? 2020: 
measuring well-being. OECD Publishing, Paris. https:// doi. org/ 
10. 1787/ ea714 361- en

The Organisation for Economic Co-operation and Development 
(OECD) (2021) Better life index. https:// www. oecdb etter lifei ndex. 
org/ topics/ life- satis facti on/#: ~: text= Surve ys% 2C% 20in% 20par 
ticul ar% 2C% 20are% 20use d,measu re% 20life% 20sat isfac tion% 
20and% 20hap piness. & text= Life% 20sat isfac tion% 20mea sures% 
20how% 20peo ple,OECD% 20gave% 20it% 20a% 206.5

Tronto JC (2005) An ethic of care. In: Cudd AE, Andreasen RO (eds) 
Feminist theory: a philosophical anthology. Blackwell Publishing, 
Oxford, pp 251–263

Viola S, Moncrieff J (2016) Claims for sickness and disability benefits 
owing to mental disorders in the UK: Trends from 1995 to 2014. 
Bjpsych Open 2(1):18–24. https:// doi. org/ 10. 1192/ bjpo. bp. 115. 
002246

Westrum R (2004) A typology of organisational cultures. Qual Safe 
Health Care 13:22–27

World Health Organisation (2017) Depression and other common men-
tal disorders global health estimates. https:// apps. who. int/ iris/ bitst 
ream/ handle/ 10665/ 254610/ WHO- MSD- MER- 2017.2- eng. pdf; 
seque nce=1+

Wu AC, Donnelly-McLay D, Weisskopf MG, McNeely E, Betancourt 
TS, Allen JG (2016) Airplane pilot mental health and suicidal 
thoughts: a cross-sectional descriptive study via anonymous web-
based survey. Environ Health 15(1):121. https:// doi. org/ 10. 1186/ 
s12940- 016- 0200-6

Zeier H (1994) Workload and psychophysiological stress reactions in 
air traffic controllers. Ergonomics 37(3):525–539. https:// doi. org/ 
10. 1080/ 00140 13940 89636 68

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://www.cdc.gov/niosh/docs/2010-140/pdfs/2010-140.pdf
https://www.cdc.gov/niosh/docs/2010-140/pdfs/2010-140.pdf
https://doi.org/10.1093/epirev/mxn002
https://doi.org/10.5993/ajhb.26.1.2
https://doi.org/10.5993/ajhb.26.1.2
https://kurahumanfactors.com/kura-human-factors-sponsor-raes-conference/
https://kurahumanfactors.com/kura-human-factors-sponsor-raes-conference/
https://doi.org/10.5465/AMJ.2006.21794663
https://doi.org/10.1007/s11920-019-0997-0
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(21)02143-7/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(21)02143-7/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(21)02143-7/fulltext
https://scriptsandstatistics.wordpress.com/2018/06/29/scoring-the-phq-9-questionnaire-using-r/
https://scriptsandstatistics.wordpress.com/2018/06/29/scoring-the-phq-9-questionnaire-using-r/
https://scriptsandstatistics.wordpress.com/2018/06/29/scoring-the-phq-9-questionnaire-using-r/
https://www.skybrary.aero/index.php/Threat_and_Error_Management_(TEM
https://www.skybrary.aero/index.php/Threat_and_Error_Management_(TEM
https://doi.org/10.3390/ijerph16030321
https://www.oecd.org/els/45008308.pdf
https://www.oecd.org/els/45008308.pdf
https://doi.org/10.1787/ea714361-en
https://doi.org/10.1787/ea714361-en
https://www.oecdbetterlifeindex.org/topics/life-satisfaction/#:~:text=Surveys%2C%20in%20particular%2C%20are%20used,measure%20life%20satisfaction%20and%20happiness.&text=Life%20satisfaction%20measures%20how%20people,OECD%20gave%20it%20a%206.5
https://www.oecdbetterlifeindex.org/topics/life-satisfaction/#:~:text=Surveys%2C%20in%20particular%2C%20are%20used,measure%20life%20satisfaction%20and%20happiness.&text=Life%20satisfaction%20measures%20how%20people,OECD%20gave%20it%20a%206.5
https://www.oecdbetterlifeindex.org/topics/life-satisfaction/#:~:text=Surveys%2C%20in%20particular%2C%20are%20used,measure%20life%20satisfaction%20and%20happiness.&text=Life%20satisfaction%20measures%20how%20people,OECD%20gave%20it%20a%206.5
https://www.oecdbetterlifeindex.org/topics/life-satisfaction/#:~:text=Surveys%2C%20in%20particular%2C%20are%20used,measure%20life%20satisfaction%20and%20happiness.&text=Life%20satisfaction%20measures%20how%20people,OECD%20gave%20it%20a%206.5
https://www.oecdbetterlifeindex.org/topics/life-satisfaction/#:~:text=Surveys%2C%20in%20particular%2C%20are%20used,measure%20life%20satisfaction%20and%20happiness.&text=Life%20satisfaction%20measures%20how%20people,OECD%20gave%20it%20a%206.5
https://doi.org/10.1192/bjpo.bp.115.002246
https://doi.org/10.1192/bjpo.bp.115.002246
https://apps.who.int/iris/bitstream/handle/10665/254610/WHO-MSD-MER-2017.2-eng.pdf;sequence=1+
https://apps.who.int/iris/bitstream/handle/10665/254610/WHO-MSD-MER-2017.2-eng.pdf;sequence=1+
https://apps.who.int/iris/bitstream/handle/10665/254610/WHO-MSD-MER-2017.2-eng.pdf;sequence=1+
https://doi.org/10.1186/s12940-016-0200-6
https://doi.org/10.1186/s12940-016-0200-6
https://doi.org/10.1080/00140139408963668
https://doi.org/10.1080/00140139408963668

	The case for change: aviation worker wellbeing during the COVID 19 pandemic, and the need for an integrated health and safety culture
	Abstract
	1 Introduction
	2 Wellbeing: general population, pilots and aviation workers
	2.1 Wellbeing, mental health and positive wellbeing
	2.2 Life satisfaction and happiness and prevalence of MH issues
	2.3 Aviation worker MH
	2.4 Impact of COVID-19 pandemic on MH

	3 Work-related stress (WRS), risk assessment for WRS and wellness programmes
	3.1 Work-related stress (WRS)
	3.2 Risk assessment for WRS and psychological health and safety
	3.3 Healthy workplace, workplace wellness and wellness programs

	4 Human factors and culture 
	4.1 Performance shaping factors
	4.2 Threat and error management
	4.3 Culture

	5 Aviation context—managing wellbeing and mental health (MH)
	5.1 Short-termoperational aspects
	5.2 Organisational approaches

	6 Methods
	6.1 Data collection
	6.2 Data analysis, both surveys
	6.3 Additional data analysis (regression analysis), 2021 survey

	7 Results
	7.1 Introduction
	7.2 Theme 1: health and wellbeing
	7.2.1 Physical health
	7.2.2 Mental health
	7.2.3 Negative impact of COVID on health and wellbeing
	7.2.4 Levels of wellbeing (happiness and life satisfaction)
	7.2.5 Depression
	7.2.6 Suicidal ideation
	7.2.7 Anxiety
	7.2.8 COVID 19 pandemic and impact on family
	7.2.9 Changes in job, job loss and financial wellbeing

	7.3 Theme 2: talking about MH and seeking help
	7.4 Theme 3: coping methodsself-care and seeking help
	7.5 Theme 4: impact on performance and safety (individual level)
	7.6 Theme 5: impact on engagement and motivation (individual level)
	7.7 Theme 6: wellbeing, organisational priorities and wellbeing culture
	7.8 Theme 6: wellbeing, organisational response to COVID and supports provided
	7.9 Theme 7: requirements for wellbeing supports
	7.10 Theme 8: COVID-19 pandemic and return to work
	7.11 Theme 9: safety oversight
	7.12 Regression analysislinear probability models

	8 Discussion
	8.1 Overall narrative: culture of supporting and reporting
	8.2 Aviation worker wellbeing
	8.3 Organisational wellbeing supports
	8.4 Wellbeing, performance and safety
	8.5 Coping and resilience
	8.6 Addressing positive wellbeing
	8.7 Gathering wellbeing information, trust and just culture
	8.8 Moving beyond current regulatory approachcompliance
	8.9 Change, ethics of care, leadership and responsible work

	9 Research limitations and areas for further research
	10 Conclusions
	Acknowledgements 
	References




