
Page 1/21

Self-Rated Health (SRH), Recovery From Work, Fatigue, and
Insomnia Among Commercial Pilots in Relation to
Occupational and Non-Occupational Factors
Xi Fu  (  fuxisysu@163.com )

Sun Yat-Sen University https://orcid.org/0000-0001-9530-8478
Dan Norbäck 

Uppsala Universitiet, Akademiska sjukhuset
Torsten Lindgren 

Uppsala Universitiet, Akademiska sjukhuset
Christer Janson 

Uppsala Universitiet, Akdemiska Sjukhuset
Qiansheng Hu 

Sun Yat-Sen University
Roma Runeson-Broberg 

Uppsala Universitiet, Akademiska sjukhuset

Research article

Keywords: recovery from work, demands-control-support, psychosocial work environment, sense of coherence (SOC), type
of airplane

Posted Date: September 25th, 2020

DOI: https://doi.org/10.21203/rs.3.rs-74099/v1

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.   Read Full License

https://doi.org/10.21203/rs.3.rs-74099/v1
mailto:fuxisysu@163.com
https://orcid.org/0000-0001-9530-8478
https://doi.org/10.21203/rs.3.rs-74099/v1
https://creativecommons.org/licenses/by/4.0/


Page 2/21

Abstract
Background: This study investigates associations between self-rated health (SRH), recovery from work, fatigue, and
insomnia and work conditions, psychosocial work environment, lifestyle and sense of coherence (SOC) among commercial
pilots.

Methods: A standardized questionnaire was sent to all pilots in an airline company, 354 (61%) participated. Associations
were analysed by ordinal and logistic regression with mutual adjustment.

Results: Totally 21.8% reported low SRH, 13.0% did not recover from work during free time, 61.9% had fatigue and 70.6%
had insomnia symptoms. SRH was associated with high work demands, SOC, exercise, and overweight/obesity. Recovery
from work was associated with part-time work, being a co-pilot, low social support at work and SOC. Fatigue was
associated with female gender, high work demands, SOC, and younger age. Insomnia was associated with low social
support, SOC, and free hours after work. Moreover, insomnia was associated with �ying MD80 and intercontinental �ights
with Airbus 330/340, using Boeing 737 as reference.

Conclusion: The psychosocial environment at work is important for health among pilots and a high sense of coherence
can be protective. Occupational conditions may have an in�uence on recovery from work, fatigue, and insomnia. Moreover
exercise, being �t, working part-time and having more free hours after work could improve health.

Background
The volume of commercial �ight is rapidly increasing globally, and more than 4 billion passengers were transported by
commercial airlines in 2017. Globally, 20,000 cities have �ight connections, which is twice as much as 1995 (The
International Air Transport Association 2017). Due to the increased competition between airlines, the number of off duty
days has been cut down and work stress has increased among commercial pilots. Mental health, fatigue, and sleep
problems is an important issue related to �ight safety, especially highlighted after the Germanwings crash in 2015
(O’Hagan, McGinley et al. 2018, Pasha and Stokes 2018).

Though commercial pilots are initially selected to be healthy, questionnaire surveys have found a high prevalence of
different types of medical illnesses. A recent study among Norwegian commercial pilots found that musculoskeletal
complaints (53%) and gastrointestinal problems (60%) were very common, while allergies, depression, and respiratory
symptoms were less common (Omholt, Ihlebæk et al. 2016). A study among Swedish pilots found that 39.5% had eye
symptoms, 39.9% nasal symptoms (rhinitis) and 19.8% reported non-speci�c airway hyperactivity (Fu, Lindgren et al. 2015,
Fu, Lindgren et al. 2016). Incidence of doctors’ diagnosed asthma among commercial pilots was 2.4 cases per 1000
person·years, slightly higher than the asthma incidence in the general population (Fu, Lindgren et al. 2016).

Sleep disturbances are common, especially among pilots operating international �ights across time zones (Gander 1986).
The study among Norwegian commercial pilots found that 68% had sleep problems, and fatigue was very common (81%)
(Omholt, Ihlebæk et al. 2016). Another study from Portugal found that the majority of commercial pilots reported fatigue,
after long-haul (84.4%) as well as after short-haul (93%) �ights (Reis, Mestre et al. 2016). Pilots traveling across different
time zones have longer sleep after homeward-bound �ights than before the outward-bound �ights(Anne Eriksen and
Åkerstedt 2006), and they can usually recover to the baseline level at the third recovery sleep(Lowden and Åkerstedt 1999).
Risk factors for fatigue among pilots include long duty hours, circadian disruptions from an inter-continental �ight, and
multi-segment duty during a day (Federal Aviation Administration, Samel, Wegmann et al. 1997, Bourgeois-Bougrine,
Carbon et al. 2003, Fu, Lindgren et al. 2015, Honn, Satter�eld et al. 2016). The chronic health problems may in�uence �ight
safety, but only a few pilots admit that they have ever made mistake during a �ight because of fatigue (Aljurf, Olaish et al.
2018).
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Self-rated health (SRH), also called self-reported health or perceived health, is a widely used indicator of health (De Bruin
1996). SRH, measured by a single question, has been proved to be a reliable predictor of mortality (Taloyan, Leineweber et
al. 2015) and the development of chronic diseases (Latham and Peek 2013). SRH in the general population is in�uenced
by social differences between countries (Schütte, Chastang et al. 2013), social-economic status (Alvarez-Galvez, Rodero-
Cosano et al. 2013) and occupational factors (Niedhammer, Chastang et al. 2008). We found no previous study on risk
factors for SRH among commercial pilots.

The concept of sense of coherence (SOC) was raised by Antonovsky. A high SOC is a personality trait re�ecting the health-
promoting capability to cope with stress(Antonovsky 1979, Antonovsky 1987). SOC is constructed with comprehensibility,
manageability, and meaningfulness, and has been demonstrated to predict various aspects of health (Flensborg-Madsen,
Ventegodt et al. 2005). The SOC scale has been used in occupational studies (Lundberg and Peck 1995, Schumann, Hapke
et al. 2003, Ohta, Higuchi et al. 2015, Grodal, Innstrand et al. 2018) but we found no previous study on SOC among
commercial pilots.

The psychosocial work environment can in�uence health and is usually studied by using the demands-control-support
model (Del Pozo-Antunez, Ariza-Montes et al. 2018, Lecca, Campagna et al. 2018). The work condition with high demands,
low control, and low social support is the most harmful (Johnson 1986, Johnson and Hall 1988). Among commercial
pilots, low social support has been reported to be associated with sleep problems (Runeson, Lindgren et al. 2011).
Recovery is an essential psychological process for detachment from work, and preparation for new work challenges.
Recovery from work can be affected by psychological demands at work, sleep quality, leisure style (Zijlstra and Sonnentag
2006), and vacation (Bloom, Kompier et al. 2009, de Bloom, Geurts et al. 2010, de Bloom, Geurts et al. 2013). We found few
studies on associations between psychosocial work conditions among commercial pilots and health (Lindgren, Andersson
et al. 2002, Runeson, Lindgren et al. 2011), and no previous study on recovery from work in this occupational group.

When investigating health risks among pilots it is important to have a holistic perspective, including occupational as well
as non-occupational risk factors. The aim is to study associations between occupational and non-occupational factors
and SRH, recovery from work, fatigue and insomnia among commercial pilots. Our hypothesis in this study is that these
four health variables can be in�uenced by work conditions (type of aircraft, type of �ights, the psychosocial work
environment) as well as SOC and socio-economic and life-style factors.

Methods
This study is a part of a project on work conditions and self-reported health among commercial pilots. A self-administered
questionnaire was sent to all Stockholm-based pilots (captains and co-pilots) on duty in a Scandinavian airline company
(N = 585), 61% participated (N = 354). The study protocol was approved by the Regional Ethical Board in Uppsala, Sweden,
and all participants gave their informed consent. All methods were carried out in accordance with relevant guidelines and
regulations. Details about the questionnaire have been previously published (Runeson, Lindgren et al. 2011). The
questionnaire included questions on demographic factors, work conditions, psychosocial work environment, lifestyle (like
exercise habit, free hour after work), home environment, and SOC. Body mass index (BMI) was de�ned as the body mass
divided by the square of body length. BMI variable was categorized as: underweight (< 18.5), normal (18.5-24.99),
overweight (25.00-29.99), and obese ( > = 30.00). The psychosocial model has been described before (Runeson, Lindgren et
al. 2011), which included work demand, work control, and social support. These questions were validated by Theorell
(Theorell, Michelsen H et al. 1993). A short version of SOC was adapted from Lundberg and Nyström(Lundberg and Peck
1995). There was one question for each of three SOC dimensions: a) Manageability: do you usually see a solution to
problems and di�culties that other people �nd hopeless? b) Meaningfulness: do you usually feel that your daily life is a
source of personal satisfaction? c) Comprehensibility: do you usually feel that the things that happen to you in your daily
life are hard to understand? Details about categories the exposure variables are listed in Table 1.
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Table 1
Prevalence of occupational factors among commercial pilots (N = 354).

Age  

31–40 8.8

41–50 60.2

51–60 28.7

61- 2.3

Gender  

Man 91.0

Woman 9.0

Smoking  

Non-smoker 72.1

Ex-smoker 22.8

Current smoker 5.1

Oral tobacco (snuff) use  

Never used 67.0

Have used but quit 14.8

Current snuff user 18.2

BMI a  

Underweight 0

Normal 54.4

Overweight 41.5

Obese 4.1

Exercise frequency  

Sometimes 10.7

1 time /week 17.5

2–4 times /week 62.2

> 5 times /week 9.6

Marital status  

Married/couple 89.4

Weekend couple 3.5

a. Body mass index (BMI) was de�ned as the body mass divided by the square of body length. BMI variable was
categorized as: underweight (< 18.5), normal (18.5-24.99), overweight ( > = 25.00), and obese ( > = 30.00). Overweight
and obese were merged into one group for the statistical model.

b. The prevalence of work year is presented in three ranges, but in the statistical models, it was treated as a continuous
variable.
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Age  

Single 7.1

Children age  

None 26.8

7–18 yr 53.1

< 6 year. 20.1

Amount of free hours after work  

Half an hour /day 25.1

1–2 hr. /day 45.5

3–4 hr. /day 20.6

5–6 hr./day 7.9

Sleep length  

6–8 h 87.6

4–5 h 3.8

> 8 h 8.6

Years of employment b  

5–20 44.7

21–30 36.8

31–50 18.5

Employment  

Fulltime 68.9

75–80% 28.0

50% 3.1

Position  

Captain 61.0

Co-pilot 39.0

Type of aircraft  

B737 34.3

MD80serie 32.0

A330/340 25.8

a. Body mass index (BMI) was de�ned as the body mass divided by the square of body length. BMI variable was
categorized as: underweight (< 18.5), normal (18.5-24.99), overweight ( > = 25.00), and obese ( > = 30.00). Overweight
and obese were merged into one group for the statistical model.

b. The prevalence of work year is presented in three ranges, but in the statistical models, it was treated as a continuous
variable.
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Results
The majority (88.9%) of participants were 40–60 years old, and 91.0% were males. Current smokers consists 5.1%, and
22.8% were ex-smokers. A total of 18.2% used snuff and 14.8% had quit (ex-snuff users). Almost half were overweight
(41.5%), and 4.1% were obese (Table 1). Around half (55.3%) had been employed by the same airline company for over 20
years, and 68.9% were full-time employees. Doing exercise was very popular, and 71.8% exercised at least twice a week
(Table 1).

A total of 78.2% of the pilots reported good or excellent SRH, and 64.4% of the pilots reported quite or very often feeling
recovered after several days off work. Fatigue (61.9%) and insomnia (70.6%) were commonly reported (Table 2). The
ranges of scores for high work demands, low work control and low social support at work were 1–15, 3–18, and 0–42, and
the interquartile ranges are 6–10, 8–11, and 10–19 respectively. The prevalence of SOC dimensions are displayed in
Table 3. The range of total SOC scores was 1–9, and the interquartile range was 5–6.

Age  

Saab 2000 7.9

a. Body mass index (BMI) was de�ned as the body mass divided by the square of body length. BMI variable was
categorized as: underweight (< 18.5), normal (18.5-24.99), overweight ( > = 25.00), and obese ( > = 30.00). Overweight
and obese were merged into one group for the statistical model.

b. The prevalence of work year is presented in three ranges, but in the statistical models, it was treated as a continuous
variable.

Assessment of the four dependent variables

There was one question assessing SRH: “In general, how would you like to describe your health?”(Idler and Angel 1990).
There were four options: “excellent”, “very good”, “fair”, and “poor”. The question on recovery from work was adapted from
Gustafsson: “Do you feel rested and recovered when you start working again after a couple of days off?” (Gustafsson,
Lindfors et al. 2008). There were �ve options: “very often”, “quite often”, “sometimes”, “seldom”, and “never”. One question
asked about fatigue during work or leisure time. Three questions on sleep disturbances were adapted from a previous sleep
questionnaire by Åkerstedt (Akerstedt 1984). These sleep questions asked about the di�culty to fall asleep, repeated
awakenings during sleep, and too early �nal awakening, with a three-month recall period. There were four options for each
question: “most of the time”, “sometimes”, “seldom” or “never”. Insomnia was de�ned as reporting at least one of the three
symptoms most of the time or sometimes. Both fatigue and insomnia were dichotomous variables.
Statistical methods

Multiple logistic regression was used to analyse the association for fatigue and insomnia (yes/no variables). Ordinal
regression was used to analyse associations for SRH and recovery from work. For all ordinal regression models, tests of
parallel lines were done, to verify that ordinal regression could be used. Initially, health associations were analysed in
models with one exposure factors, adjusting for age and gender (single-factor models). As a next step, mutual regression
models for occupational factors were constructed, including factors with a p-value of less than 0.1 from the single factor
analysis, with age and gender adjustment. The occupational mutual model was then further adjusted for SOC. The �nally,
associations from the occupation/non-occupational models were selected for the �nal mutual analysis (p < 0.1 as
inclusion criteria). Pearson’s correlation coe�cients were calculated for the independent variables. The correlation between
age and year of employment was above 0.7. Therefore, only age was included in the �nal mutually adjusted models. The
psychosocial factors were all included if any of them had a p < 0.1. For the logistic and ordinal regression models, odds
ratios (OR) with a 95% con�dence interval (CI) were calculated. A p-value < 0.05 was considered statistically signi�cant.
Calculations were done by IBM SPSS Statistics 21.
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Table 2
Prevalence of self-rated health (SRH), recovery from work, fatigue, and insomnia among commercial pilots (N = 354).

SRH/personal factors Prevalence (%)

SRH a  

Poor 0.8

Fair 21.0

Good 50.7

Excellent 27.5

Recovery after work a  

Never 1.1

Seldom 11.9

Sometimes 22.6

Quite often 43.5

Very often 20.9

Fatigue a  

Never 3.7

Seldom 34.4

Sometimes 53.4

Often 8.5

Insomnia b  

Yes 70.6

No 29.4

a. The scales of the health variables were listed above. Some of the groups were merged because of small numbers in
the group. The categories of these health variables in the statistic models are as following: SRH- poor or fair, good,
excellent; Recovery- never or seldom, sometimes, quite often, very often; Fatigue- never or seldom, sometimes or often.

b. Insomnia represents either of the following symptoms were reported sometimes or most of the time during last 3
months: di�culty to sleep, repeated awakenings with di�culty falling back to sleep, and too early �nal awakening.
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Table 3
Prevalence of SOC dimentions.

SOC dimensiona Prevalence (%)

Manageability  

Seldom or never 2.5

Sometimes 36.2

Quite often 48.0

Very often 13.0

Meaningfulness  

Seldom or never 4.8

Sometimes 26.0

Quite often 51.4

Very often 17.5

Comprehensibility  

Very or quite often 3.1

Sometimes 16.1

Seldom 64.7

Never 16.1

Total SOC Medium (Min, 25th ,75th, Max)

SoCtot 6 (1, 5, 6, 9)

a. For SOC: There were �ve scale level for each dimension: never, seldom, sometimes, quite often, and very often. Some
groups with a small number were merged to one, including “seldom or never” for manageability and meaningfulness,
and “very or quite often” for comprehensibility.

Table 4 shows associations between the four dependent variables and single occupational and non-occupational factors,
adjusted for age and gender. Part-time pilots had better recovery (p = 0.021). Pilots operating Saab 2000 (p = 0.041) had
less fatigue and those who operating MD 80 series (p = 0.012) and Airbus 330/340 (p = 0.007) had more insomnia,
compared to those who operated Boeing 737 (reference). Higher demands and lower social support at work were
associated with all the four dependent variables. Lower control was associated with less recovery from work. Total SOC
was associated with higher SRH (p < 0.001), better recovery from work (p < 0.001), less fatigue (p < 0.001), and less
insomnia (p < 0.001). Those with a higher sense of manageability, higher meaningfulness, or higher comprehensibility
reported higher SRH, better recovery from work, less fatigue, and less insomnia, respectively. Overweight or obese pilots
reported poorer SRH (p < 0.001), and more fatigue (p = 0.026). Ex-smokers (p = 0.003) and current snuff users (p = 0.017)
reported poorer SRH as compared to non-smokers and non-snuff users, respectively. The pilots with a weekend couple
relationship had lower SRH (p = 0.037), and less recovery from work (p = 0.021). Those with pre-school children at home
(0–6 y) had less recovery from work (p = 0.009). Pilots doing frequent exercise had higher SRH (p < 0.001) and better
recovery from work (p = 0.009). Those with more free hours after work had higher SRH (p = 0.040), better recovery from
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work (p < 0.001), and less insomnia (p = 0.005). The pilots who slept less than 5 h per night (short sleepers) had lower SRH
(p = 0.042) and less recovery from work (p = 0.014) (Table 4)
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Table 4
Associations between SRH, recovery after work, fatigue, and insomnia and occupational and life style factors. a

Factor SRH

estimate
(95% CI)

p
value

Recovery

estimate
(95% CI)

p
value

Fatigue

OR (95% CI)

p
value

Insomnia

OR (95% CI)

p
value

Years of
employment b

1.02
(1.00,
1.05)

0.08 1.02 (1.00,
1.05)

0.08 0.98 (0.96,
1.01)

0.21 0.99 (0.96, 1.02) 0.65

Part time 0.94
(0.65,
1.38)

0.76 1.54 (1.06,
2.20)

0.021 1.17 (0.78,
1.76)

0.46 0.82(0.54,1.25) 0.36

Co-pilot 0.76
(0.49,
1.16)

0.21 0.70 (0.46,
1.06)

0.09 1.26 (0.79,
2.02)

0.87 1.54(0.93,2.57) 0.10

Type of aircraft                

B737 Ref   Ref   Ref   Ref  

MD80serie 1.25
(0.76,
2.03)

0.37 1.27 (0.79,
2.05)

0.32 0.84 (0.49,
1.44)

0.52 2.08(1.17,3.68) 0.012

A330/340 1.35
(0.79,
2.27)

0.27 0.79 (0.47,
1.30)

0.35 1.01(0.57,
1.79)

0.98 2.38(1.28,4.46) 0.007

Saab 2000 1.32
(0.59,
2.94)

0.49 1.22 (0.57,
2.66)

0.61 0.41 (0.17,
0.97)

0.041 1.02(0.42,2.47) 0.96

High demands c 0.45
(0.34,
0.60)

< 
0.001

0.52 (0.40,
0.68)

< 
0.001

2.22 (1.63,
3.13)

< 
0.001

1.46 (1.08, 2.01) 0.018

Low control c 0.87
(0.72,
1.10)

0.25 0.66 (0.52,
0.84)

0.001 1.16 (0.88,
1.52)

0.26 1.00 (0.78, 1.33) 0.94

Low support c 0.50
(0.37,
0.66)

< 
0.001

0.38 (0.29,
0.50)

< 
0.001

2.00 (1.55,
3.00)

< 
0.001

2.00 (1.42, 2.77) < 
0.001

SOCtot c 1.63
(1.40,
1.88)

< 
0.001

1.80 (1.62,
2.08)

< 
0.001

0.64 (0.54,
0.76)

< 
0.001

0.70(0.60, 0.83) < 
0.001

a. The associations between dependent variables and each factor, except years of employment, were calculated by
ordinal regression models, adjusted by age, gender, BMI, smoking habit, and oral tobacco (snuff) use.

b. The associations between dependent variables and years of employment were only adjusted by gender, because of
the strong correlation between years of employment and age.

c. The associations between dependent variables and the SOCtot and psychosocial variables were calculated by their
interquartile range.

d. Some people are in a stable relationship, and they live together with their partner. They are de�ned as couple. Some
people are in a relationship, but they live separately from their partner, and they usually meet on weekends. They are
de�ned as weekend couple.

e. NA: Not available.
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Factor SRH

estimate
(95% CI)

p
value

Recovery

estimate
(95% CI)

p
value

Fatigue

OR (95% CI)

p
value

Insomnia

OR (95% CI)

p
value

Manageability 1.88
(1.40,
2.51)

< 
0.001

1.67 (1.27,
2.19)

< 
0.001

0.59 (0.43,
0.81)

0.001 0.62 (0.45, 0.86) 0.004

Meaningfulness 2.44
(1.16,
3.19)

< 
0.001

3.11 (2.36,
4.10)

< 
0.001

0.50 (0.37,
0.68)

< 
0.001

0.59 (0.43, 0.81) 0.001

Comprehensibility 1.68
(1.23,
2.27)

0.001 2.03 (1.51,
2.73)

< 
0.001

0.53 (0.37,
0.76)

0.001 0.62 (0.43, 0.89) 0.010

BMI 0.39
(0.26,
0.61)

< 
0.001

0.73 (0.49,
1.09)

0.13 1.67 (1.06,
2.63)

0.026 1.24(0.77,2.00) 0.38

Smoking                

Non-smokers Ref   Ref   Ref   Ref  

Quit 0.46
(0.28,
0.78)

< 
0.003

0.86 (0.53,
1.40)

0.56 1.76 (0.99,
3.12)

0.05 1..49(0.81,2.73) 0.20

Current smokers 0.52
(0.21,
1.30)

0.16 0.49 (0.20,
1.16)

0.10 1.09 (0.41,
2.93)

0.86 1.20(0.41,3.47) 0.74

Habit of using
snuff

               

Non Ref   Ref   Ref   Ref  

Quit 0.73
(0.41,
1.30)

0.28 1.06 (0.61,
1.86)

0.83 1.09 (0.59,
205)

0.78 1.22(0.62,2.42) 0.56

Current use 0.52
(0.30,
0.89)

0.017 0.74 (0.44,
1.25)

0.26 1.31 (0.73,
2.36)

0.37 1.15(0.62,2.14) 0.66

Marital status d                

Married/ couple Ref   Ref   Ref   Ref  

a. The associations between dependent variables and each factor, except years of employment, were calculated by
ordinal regression models, adjusted by age, gender, BMI, smoking habit, and oral tobacco (snuff) use.

b. The associations between dependent variables and years of employment were only adjusted by gender, because of
the strong correlation between years of employment and age.

c. The associations between dependent variables and the SOCtot and psychosocial variables were calculated by their
interquartile range.

d. Some people are in a stable relationship, and they live together with their partner. They are de�ned as couple. Some
people are in a relationship, but they live separately from their partner, and they usually meet on weekends. They are
de�ned as weekend couple.

e. NA: Not available.
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Factor SRH

estimate
(95% CI)

p
value

Recovery

estimate
(95% CI)

p
value

Fatigue

OR (95% CI)

p
value

Insomnia

OR (95% CI)

p
value

Weekend Couple 0.33
(0.12,
0.93)

0.037 0.31 (0.12,
0.84)

0.021 1.69(0.52,5.56) 0.39 2.76(0.60,12.64) 0.19

Single 0.48
(0.22,
1.05)

0.07 0.50 (0.24,
1.06)

0.07 2.06(0.80,5.31) 0.14 1.79(0.65,4.92) 0.26

Age of children                

None Ref   Ref   Ref   Ref  

7–18 1.14
(0.68,
1.90)

0.62 0.71 (0.44,
1.16)

0.18 0.84 (0.49,
1.46)

0.54 0.90(0.50–1.59) 0.70

0–6 0.85
(0.43,
1.68)

0.64 0.42 (0.22,
0.81)

0.009 0.98 (0.47,
2.03)

0.95 1.98(0.87,4.54) 0.11

Exercise
frequency

1.80
(1.39,
2.34)

< 
0.001

1.39 (1.08,
1.77)

0.009 0.79 (0.60,
1.05)

0.11 0.82(0.61,1.11) 0.20

Free hour after
work

1.26
(1.01,
1.58)

0.04 1.49 (1.20,
1.86)

< 
0.001

0.82 (0.64,
1.05)

0.12 0.69(0.53,0.90) 0.005

Sleep length                

6–8 h Ref   Ref   Ref   Ref  

4–5 h 0.09
(0.11,
0.96)

0.042 0.90 (0.11,
0.96)

0.014 0.65 (0.30,
1.41)

0.28 NAe NAe

> 8 h 0.56
(0.27,
1.16)

0.12 0.56
(0.27,1.16)

0.71 3.60 (0.78,
16.62)

0.10 0.51 (0.24, 1.11) 0.09

a. The associations between dependent variables and each factor, except years of employment, were calculated by
ordinal regression models, adjusted by age, gender, BMI, smoking habit, and oral tobacco (snuff) use.

b. The associations between dependent variables and years of employment were only adjusted by gender, because of
the strong correlation between years of employment and age.

c. The associations between dependent variables and the SOCtot and psychosocial variables were calculated by their
interquartile range.

d. Some people are in a stable relationship, and they live together with their partner. They are de�ned as couple. Some
people are in a relationship, but they live separately from their partner, and they usually meet on weekends. They are
de�ned as weekend couple.

e. NA: Not available.

Table 5 presents the results from the �nal mutually adjusted models. The psychosocial work environment was associated
with all health outcomes. High demands reduced SRH (p = 0.044) and increased fatigue (p < 0.001). Low social support
reduced recovery from work (p < 0.001), and increased insomnia (p = 0.006). The type of aircraft was related to fatigue (p = 
0.032) and insomnia (p = 0.003). Pilots operating MD80-series aircraft (OR = 2.27, 95%CI = 1.21–4.29) and Airbus330/340
(OR = 4.16, 95%CI = 1.98–8.74) had insomnia, using Boeing737 as reference. Co-pilots reported less recovery from work
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than captains (p = 0.008) and older pilots had less fatigue (p = 0.005). Part-time work increased recovery from work (p = 
0.001). Overweight/obese pilots had lower SRH (p < 0.001) and pilots with doing frequent exercise had higher SRH (p = 
0.004). More free hours after work reduced insomnia (p = 0.021).



Page 14/21

Table 5
Associations between SRH, recovery after work, fatigue, and insomnia and selected occupational and non-occupational

factors. a

Factor SRH

estimate
(95% CI)

p
value

Recovery

estimate
(95% CI)

p
value

Fartigue

OR (95% CI)

p
value

Insomnia

OR (95% CI)

p
value

Age 1.16 (0.51,
1.67)

0.40 1.00 (0.68,
1.46)

0.996 0.53 (0.34,
0.83)

0.005 0.82 (0.54,
1.25)

0.36

Gender 0.86 (0.38,
1.93)

0.71 0.65 (0.30,
1.45)

0.30 3.19 (1.16,
9.12)

0.031 1.23 (0.47,
3.19)

0.68

Part time / / 2.01 (1.32,
3.03)

0.001 / / / /

Co-pilot / / 0.52 (0.32,
0.84)

0.008 / / / /

Type of aircraft           0.032   0.003

B737 / / / / Ref   Ref  

MD80serie / / / / 0.77 (0.41,
1.44)

0.41 2.27 (1.21,
4.29)

0.011

A330/340 / / / / 1.83 (0.88,
3.79)

0.11 4.16 (1.98,
8.74)

< 
0.001

Saab 2000 / / / / 0.44 (0.17,
1.14 )

0.09 1.22 (0.47,
3.18)

0.69

High demands
c

0.70 (0.49,
0.99)

0.044 0.82 (0.57,
1.13)

0.24 2.22 (1.41,
3.52)

< 
0.001

1.13 (0.72,
1.75)

0.67

Low control c 1.16 (0.86,
1.52)

0.34 0.84 (0.64,
1.13)

0.24 1.03 (0.75,
1.44)

0.83 0.94 (0.68,
1.30)

0.69

Low support c 0.84 (0.58,
1.20)

0.33 0.49 (0.34,
0.70)

< 
0.001

1.20 (0.69,
1.84)

0.35 1.84 (1.20,
3.00)

0.006

SOCtot c 1.54 (1.30,
1.80)

< 
0.001

1.62 (1.38,
1.90)

< 
0.001

0.69 (0.57,
0.83)

< 
0.001

0.74 (0.62,
0.90)

0.002

BMI 0.43 (0.27,
0.68)

< 
0.001

/ / 1.50 (0.89,
2.53)

0.13 / /

Smoking           0.25 / /

a. The associations between dependent variables and included factors were calculated by ordinal regression models,
adjusted by age and gender.

b. The associations between dependent variables and years of employment were adjusted by gender, BMI, smoking
habit, and oral tobacco (snuff) use except age, because of the strong correlation between years of employment and
age.

c. The associations between dependent variables and the SOCtot and psychosocial variables were calculated by their
interquartile range.

d. Some people are in a stable relationship, and they live together with their partner. They are de�ned as couple. Some
people are in a relationship, but they live separately from their partner, and they usually meet on weekends. They are
de�ned as weekend couple.

NA: Not available
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Factor SRH

estimate
(95% CI)

p
value

Recovery

estimate
(95% CI)

p
value

Fartigue

OR (95% CI)

p
value

Insomnia

OR (95% CI)

p
value

Non-smokers / / / / Ref   / /

Quit / / / / 1.77 (0.90,
3.46)

0.10 / /

Current
smokers

/ / / / 1.02 (0.35,
2.93)

0.98 / /

Marital status d         /      

Married/
couple

Ref   Ref   / / / /

Weekend
Couple

0.36 (0.10,
1.28)

0.12 0.39 (0.13,
1.21)

0.10 / / / /

Single 0.59 (0.25,
1.42)

0.24 0.70 (0.30,
1.60)

0.39 / / / /

Age of children         /      

None / / Ref   / / / /

7–18 / / 0.82 (0.47,
1.45)

0.49 / / / /

0–6 / / 0.63 (0.29,
1.36)

0.24 / / / /

Exercise
frequency

1.55 (1.15,
2.10)

0.004 1.04 (0.79,
1.38)

0.76 / / / /

Free hour after
work

1.02 (0.79,
1.32)

0.87 1.07 (0.83,
1.39)

0.61 / / 0.74 (0.62,
0.90)

0.021

Sleep length                

6–8 h Ref   Ref   / / / /

4–5 h 0.66 (0.19,
2.29)

0.52 0.91 (0.28,
2.94)

0.88 / / / /

> 8 h 0.51 (0.22,
1.17)

0.11 1.03 (0.46,
2.32)

0.95 / / / /

a. The associations between dependent variables and included factors were calculated by ordinal regression models,
adjusted by age and gender.

b. The associations between dependent variables and years of employment were adjusted by gender, BMI, smoking
habit, and oral tobacco (snuff) use except age, because of the strong correlation between years of employment and
age.

c. The associations between dependent variables and the SOCtot and psychosocial variables were calculated by their
interquartile range.

d. Some people are in a stable relationship, and they live together with their partner. They are de�ned as couple. Some
people are in a relationship, but they live separately from their partner, and they usually meet on weekends. They are
de�ned as weekend couple.

NA: Not available
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Discussion
The psychosocial environment at work can in�uence self-rated health, recovery from work, fatigue and insomnia and the
operating type of airplanes can in�uence insomnia. A high sense of coherence, avoiding overweight or obesity, regular
physical exercise and working part-time were found to be health-promoting factors for commercial pilots.

Our study has some strengths. It is a unique study on risk factors and health-promoting factors for self-rated health,
recovery from work, fatigue, and insomnia among commercial pilots. The study had a reasonable response rate (61%), and
there were no differences in age or gender between participants and non-participants (Runeson, Lindgren et al. 2011).
Thus, selection bias after employment is not likely to have any major in�uence on our results. However, since pilots are
initially selected to be healthy, they are not comparable with the general adult population. Another strength is that we used
statistical models with mutual adjustment for different occupational and non-occupational factors.

One limitation of the study is that we only used self-reported data, which could create information bias. However, we found
associations between speci�c dependent variables and speci�c risk factors, rather than a general increase of many
associations with the same order of magnitude. Thus, information bias is not likely. Another limitation is that we only
included pilots from one airline, which limits the external validity of the study. Moreover, the cross-sectional study design
limits the possibility to draw conclusions on causality.

We will limit our discussion to factors signi�cant in the mutually adjusted models. Sense of coherence (SOC) and the
psychosocial work environment were the most important factors. SOC was associated with all four health variables in
single factor analysis as well as in mutually adjusted models. We found no previous study on SOC among commercial
pilots. SOC represents a salutogenic coping ability and is considered to be relatively stable in adulthood(Eriksson and
Lindström 2005, Wippermann, Grevenstein et al. 2015). However, SOC can increase due to positive life events (Vastamaki,
Moser et al. 2009). A high SOC was associated with better SRH among Japanese factory workers (Urakawa, Yokoyama et
al. 2012). A Canadian population study reported that SOC can buffer stressors in life (Richardson and Ratner 2005).

In the single-factor analysis, the psychosocial work environment was related to all four health outcomes. In the mutually
adjusted models, high work demands were associated with poor SRH and fatigue, and low social support at work was
associated with poor recovery from work and insomnia. Our results concerning high work demands and lower SRH and is
in agreement with some previous large European studies (Alvarez-Galvez, Rodero-Cosano et al. 2013, Schütte, Chastang et
al. 2014). To improve the psychosocial work environment, the airline companies should focus on optimizing social support,
and if possible reduce the demands.

In the following part of the discussion, we focus on other factors than SOC and the psychosocial work environment,
discussing associations for each health variable. A total of 21.8% of the pilots reported poor or fair SRH. We found no
previous study on SRH in commercial pilots. Pilots with overweight or obesity had poorer SRH and those with frequent
physical exercise (at least twice a week) had better SRH. Associations between obesity and lower SRH has been reported
previously in large population studies (Alvarez-Galvez, Rodero-Cosano et al. 2013, Niedhammer, Kerrad et al. 2013).
Physical activity was reported to be associated with SRH among employees from high-tech companies in China (Jia, Gao
et al. 2014), and in the general population in Ireland (Niedhammer, Kerrad et al. 2013).

Our question on recovery from work was adapted from a previous publication among government employees (Gustafsson,
Lindfors et al. 2008). We found that one third (35.6%) of the pilots did not feel recovered after several days off work. Co-
pilots had less recovery from work than �ight captains and those working part-time reported better recovery from work. The
main differences between captains and co-pilots are rank and salary. The captains take responsibility for the �ight, and the
co-pilots takes the order from the captain. To our knowledge, our study is the �rst on recovery from work among
commercial pilots.
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A majority (61.9%) of the pilots reported fatigue (sometimes or often). In our previous study, using a different question on
fatigue,.29.9% of pilots reported weekly fatigue, and 82.8% of pilots reported any fatigue during the last three months (Fu,
Lindgren et al. 2015) Female pilots had more fatigue which is in agreement with a previous study. A similar gender
difference has been reported previously (Hughes and Kumari 2018). Moreover, older pilots had less fatigue. This is
opposite results as reported in a large population study from the UK reporting that fatigue increases with age (Hughes and
Kumari 2018). However, older pilots are more experienced and have a less tight duty schedule.

More than two-thirds of the pilots (70.6%) reported insomnia. Besides SOC and the psychosocial work environment,
overweight or obesity and increased insomnia and free hours after work reduced insomnia. Moreover, type of operated
aircraft in�uenced the prevalence of insomnia. Airbus 330/340 was the only aircraft type used for intercontinental �ights.
As expected, pilots on these intercontinental �ights had more insomnia, as compared to Boeing 737, used for �ights within
Europe (reference group). Moreover, pilots who operated MD80s had more insomnia, as compared to those operating
Boeing 737. Boeing 737 and MD80 are both narrow body aircraft operated for short/medium range. This difference could
be caused by some other reason except �ight duration.

Conclusion
In conclusion, for commercial pilots the psychosocial environment is important for a good health and a high sense of
coherence can be an important health-promoting personality factor for self-rated health, recovery from work, fatigue, and
insomnia. Avoiding overweigh or obesity and regular physical exercise are important health promoting life style factors.
Operating intercontinental �ights can increase insomnia and working part-time can increase recovery from work. Having
more free time after work can reduce insomnia. The airline companies should put more effort to improve the work
environment for their pilots and the pilots should contribute by keeping a healthy lifestyle.

Abbreviations
SRH- self-rated health

SOC- sense of coherence

Declarations
Ethics approval and Consent to participate 

The study protocol was approved by the Regional Ethical Board in Uppsala, Sweden. All participants gave their consent to
participate. 

Consent for publication

All participants gave their consent for publication.

Availability of data and material 

All the data included in this article is available by contacting the authors.

Competing interests 

The authors declare that they have no competing interests.

Funding



Page 18/21

This study was �nancially supported by faculty resources from the Department of Medical Sciences/Occupational and
Environmental Medicine, Uppsala University Hospital.

Authors' contributions

Conceptualization:DN.

Data curation: XF, TL.

Formal analysis: XF.

Funding acquisition: RRB

Investigation: TL, RRB

Methodology:DN, RRB

Project administration:DN.

Resources:DN, TL.

Supervision:DN.

Visualization: XF.

Writing – original draft: XF.

Writing – review& editing: DN, TL, QH, CJ, RRB

All authors have read and approved the manuscript.

Acknowledgements

This study was �nancially supported by faculty resources from the Department of Medical Sciences/Occupational and
Environmental Medicine, Uppsala University Hospital.

Questionnaire

Details about the questionnaire have been previously published (Runeson, Lindgren et al. 2011).

References
1. Akerstedt, T. (1984). "Work schedules and sleep." Experientia40(5): 417-422.

2. Aljurf, T. M., A. H. Olaish and A. S. BaHammam (2018). "Assessment of sleepiness, fatigue, and depression among
Gulf Cooperation Council commercial airline pilots." Sleep Breath22(2): 411-419.

3. Alvarez-Galvez, J., M. L. Rodero-Cosano, E. Motrico, J. A. Salinas-Perez, C. Garcia-Alonso and L. Salvador-Carulla
(2013). "The impact of socio-economic status on self-rated health: Study of 29 countries using European social
surveys (2002–2008)." International journal of environmental research and public health10(3): 747-761.

4. Anne Eriksen, C. and T. Åkerstedt (2006). "Aircrew fatigue in trans‐Atlantic morning and evening �ights." Chronobiology
international23(4): 843-858.

5. Antonovsky, A. (1979). "Health, stress, and coping."

�. Antonovsky, A. (1987). Unraveling the mystery of health: How people manage stress and stay well, Jossey-Bass.



Page 19/21

7. Bloom, J. d., M. Kompier, S. Geurts, C. de WEERTH, T. Taris and S. Sonnentag (2009). "Do we recover from vacation?
Meta-analysis of vacation effects on health and well-being." Journal of occupational health51(1): 13-25.

�. Bourgeois-Bougrine, S., P. Carbon, C. Gounelle, R. Mollard and A. Coblentz (2003). "Perceived fatigue for short-and long-
haul �ights: a survey of 739 airline pilots." Aviation, space, and environmental medicine74(10): 1072-1077.

9. de Bloom, J., S. Geurts and M. Kompier (2010). "Vacation from work as prototypical recovery opportunity." Gedrag en
Organisatie23(4): 333.

10. de Bloom, J., S. A. Geurts and M. A. Kompier (2013). "Vacation (after-) effects on employee health and well-being, and
the role of vacation activities, experiences and sleep." Journal of Happiness Studies14(2): 613-633.

11. De Bruin, A. (1996). Health Interview Surveys: Towards International Harmonization of Methods and Instruments. WHO
Regional Publications, European Series, No. 58, ERIC.

12. Del Pozo-Antunez, J. J., A. Ariza-Montes, F. Fernandez-Navarro and H. Molina-Sanchez (2018). "Effect of a Job
Demand-Control-Social Support Model on Accounting Professionals' Health Perception." Int J Environ Res Public
Health15(11).

13. Eriksson, M. and B. Lindström (2005). "Validity of Antonovsky’s sense of coherence scale: a systematic review."
Journal of epidemiology and community health59(6): 460-466.

14. Federal Aviation Administration Fatigue in Aviation.

15. Flensborg-Madsen, T., S. Ventegodt and J. Merrick (2005). "Sense of coherence and physical health. A review of
previous �ndings." The Scienti�c World Journal5: 665-673.

1�. Fu, X., T. Lindgren and D. Norback (2015). "Medical symptoms among pilots associated with work and home
environments: a 3-year cohort study." Aerosp Med Hum Perform86(5): 458-465.

17. Fu, X., T. Lindgren, G. Wieslander, C. Janson and D. Norback (2016). "Respiratory Illness and Allergy Related to Work
and Home Environment among Commercial Pilots." PLoS One11(10): e0164954.

1�. Gander, P. H. (1986). "International aircrew sleep and wakefulness after multiple time zone �ights: A cooperative study."
Crew Factors in Flight Operations: IV. Sleep and Wakefulness in: 1.

19. Grodal, K., S. T. Innstrand, G. F. Bauer, G. Haugan, T. Rannestad and B. Andre (2018). "Validation of the Norwegian
version of the work-related sense of coherence scale." Scand J Public Health46(7): 711-717.

20. Gustafsson, K., P. Lindfors, G. Aronsson and U. Lundberg (2008). "Relationships between self-rating of recovery from
work and morning salivary cortisol." Journal of occupational health50(1): 24-30.

21. Honn, K. A., B. C. Satter�eld, P. McCauley, J. L. Caldwell and H. P. Van Dongen (2016). "Fatiguing effect of multiple
take-offs and landings in regional airline operations." Accid Anal Prev86: 199-208.

22. Hughes, A. and M. Kumari (2018). "Age modi�cation of the relationship between C-reactive protein and fatigue:
�ndings from Understanding Society (UKHLS)." Psychol Med48(8): 1341-1349.

23. Idler, E. L. and R. J. Angel (1990). "Self-rated health and mortality in the NHANES-I Epidemiologic Follow-up Study."
American Journal of Public Health80(4): 446-452.

24. Jia, Y., J. Gao, J. Dai, P. Zheng, X. Wu, G. Li and H. Fu (2014). "Difference of the associations between self-rated health
and demographic characteristics, lifestyle, and psychosocial work environment between two types of Chinese
worksite." BMC Public Health14(1): 1.

25. Johnson, J. V. (1986). The impact of workplace social support, job demands and work control upon cardiovascular
disease in Sweden, ProQuest Information & Learning.

2�. Johnson, J. V. and E. M. Hall (1988). "Job strain, work place social support, and cardiovascular disease: a cross-
sectional study of a random sample of the Swedish working population." Am J Public Health78(10): 1336-1342.

27. Latham, K. and C. W. Peek (2013). "Self-rated health and morbidity onset among late midlife U.S. adults." J Gerontol B
Psychol Sci Soc Sci68(1): 107-116.



Page 20/21

2�. Lecca, L. I., M. Campagna, I. Portoghese, M. Galletta, N. Mucci, M. Meloni and P. Cocco (2018). "Work Related Stress,
Well-Being and Cardiovascular Risk among Flight Logistic Workers: An Observational Study." Int J Environ Res Public
Health15(9).

29. Lindgren, T., K. Andersson, B. G. Dammstrom and D. Norback (2002). "Ocular, nasal, dermal and general symptoms
among commercial airline crews." Int Arch Occup Environ Health75(7): 475-483.

30. Lowden, A. and T. Åkerstedt (1999). "Eastward long distance �ights, sleep and wake patterns in air crews in connection
with a two‐day layover." Journal of sleep research8(1): 15-24.

31. Lundberg, O. and M. N. Peck (1995). "A simpli�ed way of measuring sense of coherence." The European Journal of
Public Health5(1): 56-59.

32. Niedhammer, I., J.-F. Chastang and S. David (2008). "Importance of psychosocial work factors on general health
outcomes in the national French SUMER survey." Occupational Medicine58(1): 15-24.

33. Niedhammer, I., S. Kerrad, S. Schütte, J.-F. Chastang and C. C. Kelleher (2013). "Material, psychosocial and behavioural
factors associated with self-reported health in the Republic of Ireland: cross-sectional results from the SLAN survey."
BMJ open3(5): e002797.

34. O’Hagan, A., E. McGinley, J. Issartel and G. Warrington (2018). "0232 Has Your Pilot Had Enough Sleep to Fly? The
Effects of Sleep Deprivation on Mood, Fatigue and Competencies of Commercial Airline Pilots." Sleep41(suppl_1):
A90-A90.

35. Ohta, M., Y. Higuchi, H. Yamato, M. Kumashiro and H. Sugimura (2015). Sense of coherence modi�es the effect of
overtime work on mental health.

3�. Omholt, M. L., C. Ihlebæk and T. H. Tveito (2016). "Subjective health complaints, work-related stress and self-e�cacy in
Norwegian aircrew." Occupational Medicine67(2): 135-142.

37. Pasha, T. and P. R. A. Stokes (2018). "Re�ecting on the Germanwings Disaster: A Systematic Review of Depression and
Suicide in Commercial Airline Pilots." Front Psychiatry9: 86.

3�. Reis, C., C. Mestre, H. Canhao, D. Gradwell and T. Paiva (2016). "Sleep and Fatigue Differences in the Two Most
Common Types of Commercial Flight Operations." Aerosp Med Hum Perform87(9): 811-815.

39. Richardson, C. G. and P. A. Ratner (2005). "Sense of coherence as a moderator of the effects of stressful life events on
health." Journal of epidemiology and community health59(11): 979-984.

40. Runeson, R., T. Lindgren and K. Wahlstedt (2011). "Sleep problems and psychosocial work environment among
Swedish commercial pilots." Am J Ind Med54(7): 545-551.

41. Samel, A., H.-M. Wegmann and M. Vejvoda (1997). "Aircrew fatigue in long-haul operations." Accident Analysis &
Prevention29(4): 439-452.

42. Schumann, A., U. Hapke, C. Meyer, H. J. Rumpf and U. John (2003). "Measuring sense of coherence with only three
items: a useful tool for population surveys." Br J Health Psychol8(Pt 4): 409-421.

43. Schütte, S., J.-F. Chastang, A. Parent-Thirion, G. Vermeylen and I. Niedhammer (2013). "Social differences in self-
reported health among men and women in 31 countries in Europe." Scandinavian journal of public health41(1): 51-57.

44. Schütte, S., J.-F. Chastang, A. Parent-Thirion, G. Vermeylen and I. Niedhammer (2014). "Association between socio-
demographic, psychosocial, material and occupational factors and self-reported health among workers in Europe."
Journal of Public Health36(2): 194-204.

45. Taloyan, M., C. Leineweber, M. Hyde and H. Westerlund (2015). "Self-rated health amongst male and female
employees in Sweden: a nationally representative study." Int Arch Occup Environ Health88(7): 849-859.

4�. The International Air Transport Association. (2017). "IATA Annual review 2017." from
http://www.iata.org/publications/Pages/annual-review.aspx.

http://www.iata.org/publications/Pages/annual-review.aspx


Page 21/21

47. Theorell, T., Michelsen H and N. R. (1993). Validity testing of indices psychological demands, decision latitude
(intellectual descretion and authority over decisions), positive factors (= social support at work), sleep disturbance and
covert and open coping. (In Swedish). Stockholm., Arbetsmiljöinstitutet.

4�. Urakawa, K., K. Yokoyama and H. Itoh (2012). "Sense of coherence is associated with reduced psychological
responses to job stressors among Japanese factory workers." BMC research notes5(1): 1.

49. Vastamaki, J., K. Moser and K. I. Paul (2009). "How stable is sense of coherence? Changes following an intervention
for unemployed individuals." Scand J Psychol50(2): 161-171.

50. Wippermann, C. E. M., D. Grevenstein, E. Nagy, J. C. Neubert, R. Verres and H. Kröninger-Jungaberle (2015). "Sense of
Coherence und Konsum psychoaktiver Substanzen bei Jugendlichen." Zeitschrift für Gesundheitspsychologie23(1):
31-42.

51. Zijlstra, F. R. and S. Sonnentag (2006). "After work is done: Psychological perspectives on recovery from work."
European Journal of Work and Organizational Psychology15(2): 129-138.


