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Burnout among shiftwork personnel such as nurses are prevalent, and the evidence suggests an increasing
trend of nurse drop out in complex healthcare settings. While nurses’ acute and chronic fatigue have been
studied, current models of fatigue do not capture the pre-chronic phase we refer to as “aggregate fatigue” –
the buildup of fatigue and stress exceeding the capacity for physiological and cognitive recovery processes.
Understanding aggregate fatigue requires a holistic understanding of a wide range of contributors including
sleep, work, non-work-related stress, cognitive load and other psychosocial factors. This paper proposes an
integrated model of fatigue in hospital nursing and presents a comparison to the common models of fatigue
and burnout. We use a narrative review of literature to ground this multi-attribute model of aggregate fatigue
which may shed light on future methods to identify and mitigate fatigue build-up contributing to burnout.
INTRODUCTION

METHOD

Burnout among shift workers in many occupational areas
ranging from air traffic control (Martinusses & Richardsen,
2006) to daycare personnel (Maslach & Pines, 1977) has been
well-documented. Personnel burnout cost the global economy
around $300 billion annually (Bretland & Thorsteinsson, 2015).
An estimated 37.9% of the workforce in the United States have
some level of occupational fatigue build-up (Ricci et al., 2007)
which has contributed to almost 70% of industrial injuries and
accidents (Golden & Jorgensen, 2002). The Nursing profession
has been suffering from significant fatigue issues since at least
the 1930s (Gilbreth, 1935/2016) with a recent increased trend
of burnout (Steege & Dykstra, 2016). This shortage has become
a major problem in post-industrial countries (Leiter & Maslach,
2009).
Nursing has also been associated with high-stress (Riahi,
2011) and such stress has been shown to lead to burnout
(Maslach et al., 2001). While the constructs of stress, fatigue
and workload have been studied in isolation, the complex interrelations between these constructs and their combined effects
that leads to burnout need further investigation. Indeed, fatigue
combined with stress and workload have been shown to impair
performance and accuracy (Mock & Crumpton-Young, 2005)
which may result in injury or fatality. Extreme healthcare environments and shiftwork further expose the personnel to stressors and limit the amounts and types of fatigue recovery (Sagherian et al., 2016). Such extreme environments may separate
nurses and physicians from their social networks chronologically due to long work days and/or night shifts and may impact
work/life balance (Mullen, 2015). Investigation of this varied
and inter-related problem requires a comprehensive model that
evaluates a wide range of contributors to fatigue, stress, and
psychosocial factors. Such a holistic model not only helps understanding the contributors to acute and chronic fatigue but
also promotes a more proactive approach in understand fatigue
buildup. In this paper, we document our initial review of some
of the relevant models that can be used to describe the phenomenon of aggregate fatigue and propose a conceptual model of
aggregate fatigue in nursing.

A narrative review of literature was used to identify relevant multi-attribute models, stressors, and fatigue recovery
models that can be used to describe the phenomenon of aggregate fatigue. The review included Pubmed/Medline, Compendex, and Scopus, searching for (Fatigue or Stress or Burnout) and (Professional or Occupational) while excluding
Chronic Fatigue syndrome or children or Post Traumatic Stress
Disorder (PTSD) and limiting to English language. This resulted in 12,612 articles after removal of duplicates. These were
screened by category and resulted in 176 final articles included
for synthesis. Next, a conceptual chronological model of aggregate fatigue is presented and discussed.
RESULTS
Three multi-attribute models were selected for theoretical grounding based on their prevalence in the literature and
their influence in experimental design: Effort Reward Imbalance (ERI) (Siegrist, 1996), the Job Demands-Resources model
(JD-R) (Bakker & Demerouti, 2007), and the Job Demands
Control Model (JD-C) (Karasek, 1979) which later evolved into
the Demands Control Support Model (DC-S) (Karasek & Theorell, 1990). The Effort Reward Imbalance Model (Siegrist,
1996) and the Job Demands-Resources Model (Bakker &
Demerouti, 2007) are rather simplistic and describe the balance
between effort and reward or available resources and the task
demands as illustrated in Figures 1 and 2 respectively.

Figure 1: A graphical representation of the Effort Reward Imbalance (ERI)
model of occupational stress.

Figure 2: A graphical representation of the Job Demands-Resources (JD-R)
model of occupational stress.

While both ERI and JD-R models capture the overall
tradeoffs that can be used to describe aggregate fatigue, these
models are overly simplistic and do not capture individual control factors, social interactions, and other systemic factors (van
Vegchel et al., 2002; De Jonge et al.,1999). The Job Demands
Control Model (Karasek, 1979) adds an element of employee
control and describes the positive effects of employee empowerment on stress levels (Figure 3). This model was later expanded into the Demands Control Support Model (Karasek &
Theorell, 1990) which captures the support received from outside of work and the non-work-related stressors as illustrated in
Figure 4. While these models provide a useful abstraction, several important contributors such as sleep, general health, and
social interactions were left out.

The multifaceted model proposed by Davidson and Cooper
(1981) addresses the limitations of the above-mentioned models by including other home, work, social and individual factors; however, it does not capture important individual factors
such as general health and sleep.
While including all factors contributing to aggregate fatigue is challenging, a descriptive model that captures operationalized elements would shed light on future mitigation efforts. We propose a holistic aggregate fatigue model which includes several stressors and contributors to fatigue at individual,
task, team, and environment levels while considering the temporal aspect of carrying over fatigue from acute to chronic status. This model incorporates recovery time and positive activities in addition to individual factors such as health issues.
Nurses have been shown to be at a higher risk of migraines (Kuo
et al., 2015), gastrointestinal, cardiovascular and musculoskeletal issues (Weyers et al., 2006), and other health issues associated with shiftwork, heavy workload and stress. Other individual factors relating to personality, resilience, stress resistance
and toughness that moderate the effects of stress (Truffino,
2010; Swinder & Zimmerman, 2010; Langelaan et al., 2006)
should also be addressed. Figure 6 illustrates our first effort in
describing aggregate fatigue. The model represents the human
(unit of analysis), being affected by variety external factors.
Unique characteristics create variability in resistance to different contributing factors. The severity of exposure to stressors
and recovery will shift the human along the fatigue spectrum.

Figure 3: Job Demands- Control Model of Occupational Stress. A graphical
representation of the Job Demands-Control (JD-C) model of occupational
stress.
Figure 6: Aggregate fatigue model

Figure 4: Demands-Control-Support Model of Occupational Stress. A representation of the Demands-Control Support (D-CS) model of occupational
stress.

Figure 5: Davidson-Cooper Model of Occupational Stress (adopted from Davidson & Cooper, 1981) visualizing the interplay between several stressors
and conditions.

In the case that complete recovery does not occur, a
build-up of fatigue and stress may progress to prolonged fatigue, burnout, and chronic fatigue (Figure 7). This conceptual
timeline shows the estimated time periods required for fatigue
to build. Time is important partly because Chronic Fatigue Syndrome (CFS) is defined by at least a six-month duration of severe symptoms (Fukuda et al., 1994), while prolonged fatigue
is disabling and has symptoms that last longer than one month
(Elliott, 1999). Prolonged fatigue and burnout also overlap and
can occur separately or in combination (Leone et al., 2007).

Figure 7: Timeline of fatigue buildup

RECOVERY
While the ideal approach to aggregate fatigue is to prevent fatigue and stresses from accumulating, understanding and
measuring the intricate relationships between contributors is
challenging. Given the current limitations, ensuring proper recovery seems to have more immediate impact. Acute fatigue is
common and is remediated by rest or working at a slower pace
(Bultmann et al., 2000) both for physical and cognitive work
(Ackerman & Kanfer, 2009). Stressful events or working shifts
could require more recovery time (Depue & Monroe, 1986),
and the recovery time available might not be sufficient to prevent carry over stress and fatigue. This is a common enough
occurrence that there is now a term “recovery debt” (Geurts &
Sonnentag, 2006) to go along with “sleep debt” (Sallinen,
2008). While researchers claimed that stress and recuperation
must balance during a day (Grandjean, 1979), this assumes the
best-case scenario that does not involve carry-over. The lack of
full recovery during the rest period could be a precursor for prolonged fatigue (Jansen, Kant, & van den Brant, 2002). Recovery
time or time available for recovery is highlighted in light of long
working hours, commute time, and sleep, in addition to other
personal and social activities (Figure 8). Nursing shifts consume a large portion of daily activities with 8-hour shifts lasting
at least 9 hours and a 12-hour shift lasting 13 due to handover
requirements. Long commute times are common among nurses
and cannot be considered recovery time. While a 42.8 minute
(one way) commute is considered acceptable (Milakis et al.,
2015), commute times may be higher especially for the evening
commute (Kung et al., 2014). Traffic congestion can also cause
higher than normal stress levels (Higgins et al., 2017). The average recommended 7 hours of sleep is not always possible due
to social and family commitments (Hirshkowitz et al., 2015).
The average American spends only 37 minutes preparing food
and cleaning up daily, and picking up fast food saves about 30
minutes cooking (USDA ERS, n.d.). Awake recovery time
when the employee is not thinking about work is essential for
recovery especially in the evening before bedtime (Sonnentag
& Bayer, 2005). However, given other personal and social responsibilities and activities, the time for optimal recovery is extremely limited.

Figure 8: Simplified model of daily time allocation for 8 vs 12 hour shifts.

CONTRIBUTING FACTORS
Nursing possesses many factors synonymous with an extreme environment. Extreme environments tend to involve 24-

hour or long shift operations in addition to exposure to traumatic events (e.g., death or injury). To investigate fatigue accumulation, a wide range of systemic factors contributing to such
aggregation should be identified. Due to the complex relationship between contributing factors and difficulties in measurement, the existing models of fatigue and burnout have been intrinsically limited. However, addressing a complex construct
such as aggregate fatigue requires more inclusive models. One
such multi-attribute representation, capturing a wide range of
factors, is provided in Figure 9. In this model, the “ideal”
worker would be represented by the solid circle. Various sleep,
recovery, work, social, and health-related factors and interactions between them would negatively affect the individual’s fatigue levels (represented as unique red lines) where the gradual
move towards the outer edge represents chronic fatigue. The
data captured for each variable can be normalized to the radius
of the median circle represented by a solid line. The dashed
lines represent operating toward the bounds of human capability. Some of these factors are discussed below.

Figure 9: Representation of various factors affecting aggregate fatigue.

Time at work is a major contributor to aggregate fatigue
among nurses. While each workday is divided into three 8-hour
shifts or two 12-hour shifts, handovers may add an additional 1
hour to each shift resulting in an effective 189 hours and 182
hours of work per week for 3 or 2 daily shifts respectively (Table 1).
Table 1: comparison of shift systems and hours worked*
Shift type (actual hours)
8-hour shift (9)
12-hour shift (13)
Weekly handover hours (HO)
21
14
Work hours weekly (168+HO)
189
182
Teams (full time) rotating shifts
3
4
3
4
Working hours per week
63
47
61
46
Working days per week
7
~5
~5
3.5
*assuming only full-time employees

Psychosocial stressors for nurses are compounded by long
work hours (Valente & Berry, 2015) and by shifts (Kurumatani
et al., 1994). Additionally, demographics cannot be ignored as
most nurses are women (Kaur, 2017). This can lead to a greater
chance of role conflict between the roles of nurse, mother, and

wife (Simon, 1995). Working night shifts can also be an impact
to spouses and relationships. While intermittent husband syndrome (Rigg & Cosgrove, 1994) has been studied for aviators
and oil rig workers, a corollary has not yet been defined for
shift-working wives. Additionally, most meals are still prepared
by women (USDA ERS, n.d.).
Other work-related stressors faced by a nurse are high
workload (Karhula et al., 2013), bodily fluid exposure (Much
& Cotteta, 1993), patient suffering (Nagy, 1998), and possible
death (Xianyu & Lambert, 2006). Nurses’ own health may also
get affected due to exposure to germs and high risk of mental
health due to exposure to suffering and life or death situations.
In fact, Post-Traumatic Stress Disorder PTSD symptoms
(Darves-Bornoz et al., 2008) or Secondary Traumatic Stress
(STS) (Beck, 2011; Samson & Shvartzman, 2016) are common
among nurses. Conflicts may occur with staff, patients, or patients’ families (Campana and Hammond, 2015). Interactions
with patient families can be stressful while expressing empathy
and maintaining a demeanor of emotional control (Mauno et al.,
2015). The hospital is typically a noisy environment which can
also be stressful (Choiniere, 2010). There is bullying, verbal
abuse, harassment, and mobbing (Gorgulu et al., 2014) as well
as potential for violence (Magnavita & Heponiemi, 2012)
which may be under-reported (Campbell et al., 2015).
Stressors involving non-work-related activities are widespread and involve barriers to social interaction. Having meals
with friends who are not shift workers has been shown to contribute to dissatisfaction (Witkoski & Dickson, 2010). While
nurses are expected to have nutritious meals during an 8-hour
or 12-hour shift, in reality many nurses may skip meals or replace them with snacks (Stewart-Knox, 2014). Skipping breakfast due to time constraints is also common (Yoshimura et al.,
2017). Not eating well during the day combined with stress and
long days can lead to overeating during late dinners (Suzuki et
al., 2016), which in turn can contribute to obesity (Takaki et al.,
2010).
CONCLUSION
Burnout and aggregate fatigue are affecting nurses in complex healthcare environments. While models of fatigue exist,
these models are oversimplified and don’t capture the temporal
aspect of fatigue aggregation. In this short paper, we presented
a conceptual model of aggregate fatigue that requires understanding multiple contributing factors. Many of such contributors depend on available time such as exercising, socializing, or
even getting a meal break. Such available time for recovery cannot be made unless the work hours or sleep hours are reduced.
Due to inflexibility in work hours, the latter may occur which
may exacerbate the negative effects on aggregate fatigue.
The progressive nature of fatigue makes early detection
and treatment desired while treatment and recovery are more
easily accomplished (Hambly, 2004). Work is in progress to
measure a wide range of contributors to estimate recovery time
and to detect fatigue at an early stage (pre-chronic) using a combination of self-reported surveys and physiological measures
including heart rate and blood volume pulse. These tests will

also involve psychomotor and cognitive tests to detect impairment caused by fatigue.
REFERENCES
Ackerman, P. L., & Kanfer, R. (2009). Test length and cognitive fatigue: An
empirical examination of effects on performance and test-taker reactions. Journal of Experimental Psychology: Applied, 15(2), 163–
181.
Bakker, A., & Demerouti, E. (2007). The Job Demands-Resources Model:
State of the art. Journal of Managerial Psychology, 22(3), 309–
328.
Beck, C. T. (2011). Secondary traumatic stress in nurses: A systematic review.
Archives of Psychiatric Nursing, 25(1), 1–10.
Bretland, R. J., & Thorsteinsson, E. B. (2015) Reducing workplace burnout:
The relative benefits of cardiovascular and resistance exercise.
PeerJ, 3, e891. doi:10.7717/peerj.891
Bultmann, U., de Vries, M., Beurskens, A. J., Bleijenberg, G., Vercoulen, J.
H., & Kant, I. (2000). Measurement of prolonged fatigue in the
working population: Determination of a cutoff point for the checklist individual strength. Journal of Occupational Health Psychology, 5(4), 411–416.
Campana, K. L., & Hammoud, S. (2015). Incivility from patients and their
families: Can organisational justice protect nurses from burnout?
Journal of Nursing Management, 23(6), 716–725.
Campbell, C. L., Burg, M. A., & Gammonley, D. (2015). Measures for incident reporting of patient violence and aggression towards
healthcare providers: A systematic review. Aggression and Violent
Behavior, 25, 314–322. doi:10.1016/j.avb.2015.09.014
Choiniere, D. B. (2010). The effects of hospital noise. Nursing Administration
Quarterly, 34(4), 327–333.
Darves-Bornoz, J.-M., Alonso, J., de Girolamo, G., de Graaf, R., Haro, J.-M.,
Kovess-Masfety, V., … On Behalf of the ESEMeD/MHEDEA
2000 Investigators. (2008). Main traumatic events in Europe:
PTSD in the European study of the epidemiology of mental disorders survey. Journal of Traumatic Stress, 21(5), 455–462.
Davidson M. J., & Cooper, C. L. (1981). A Model of Occupational Stress.
Journal of Occupational Medicine, 23(8), 564–574.
De Jonge, J., Mulder, M. J., & Nijhuis, F. J. (1999). The incorporation of different demand concepts in the job demand-control model: Effects
on health care professionals. Social Science and Medicine, 48,
1149–1160.
Depue, R. A., & Monroe, S. M. (1986). Conceptualization and Measurement
of Human Disorder in Life Stress Research: The Problem of
Chronic Disturbance. Psychological Bulletin, 99(1), 36–51.
Elliott, H. (1999). Use of formal and informal care among people with prolonged fatigue: A review of the literature. British Journal of General Practice, 49(439), 131–134.
Fukuda, K., Straus, S. E., Hickie, I., Sharpe, M. C., Dobbins, J. G., & Komaroff, A. (1994). The chronic fatigue syndrome: A comprehensive approach to its definition and study. Annals of Internal Medicine, 121(12), 953–959.
Geurts, S. A., & Sonnentag, S. (2006). Recovery as an explanatory mechanism in the relation between acute stress reactions and chronic
health impairment. Scandinavian Journal of Work, Environment &
Health, 32(6), 482–492.
Gilbreth, L. M. (2016). Fatigue as it affects nursing. American Journal of
Nursing, 116(8), 66–69. (Original work published 1935).
Golden, L., & Jorgensen, H. (2002). Time After Time: Mandatory Overtime in
the U.S. Economy. Briefing paper #120. Economic Policy Institute.
Retrieved from https://www.epi.org/publication/briefingpapers_bp120/
Görgülü, N., Beydağ, K. D., Şensoy, F., & Kıyak, M. (2014). The effects of
mobbing (bullying) on health employes. Procedia - Social and Behavioral Sciences, 152, 503–509.
Grandjean, E. (1979). Fatigue in industry. Occupational and Environmental
Medicine, 36(3), 175–186.
Hambly, K. (2004). Taking a different approach. Occupational Health, 56, 21.
Higgins, C. D., Sweet, M. N., & Kanaroglou, P. S. (2017). All minutes are not
equal: Travel time and the effects of congestion on commute satisfaction in Canadian cities. Transportation. doi:10.1007/s11116017-9766-2

Hirshkowitz, M., Whiton, K., Steven Albert, Alessi, C., Bruni, O., DonCarlos,
L., … Ware, J. (2015). National Sleep Foundation’s updated sleep
duration recommendations: Final report. Sleep Health, 1(4), 233–
243.
Jansen, N. W. H., Kant, I. J., & den Brant, P. A. (2002). Need for recovery in
the working population: Description and associations with fatigue
and psychological distress. International Journal of Behavioral
Medicine, 9(4), 322–340.
Karasek, R. A. (1979). Job demands, job decision latitude, and mental strain:
Implications for job redesign. Administrative Science Quarterly,
24(2), 285–308.
Karasek, R.A, & Theorell T. (1990). Healthy Work. New York: Basic Books.
Karhula, K., Harma, M., Sallinen, M., Hublin, C., Virkkala, J., Kivimaki, M.,
… Puttonen, S. (2013). Association of job strain with working
hours, shift-dependent perceived workload, sleepiness and recovery. Ergonomics, 56(11), 1640–51.
Kaur, J. (2017). Male nurses: A visible minority. McNair Research Journal
SJSU, 13(1), 9.
Kung, K. S., Greco, K., Sobolevsky, S., & Ratti, C. (2014). Exploring Universal Patterns in Human Home-Work Commuting from Mobile
Phone Data. PLoS ONE, 9(6), e96180.
doi:10.1371/journal.pone.0096180
Kuo, W.-Y., Huang, C.-C., Weng, S.-F., Lin, H.-J., Su, S.-B., Wang, J.-J., …
Hsu, C.-C. (2015). Higher migraine risk in healthcare professionals
than in general population: a nationwide population-based cohort
study in Taiwan. The Journal of Headache and Pain, 16, 102.
Kurumatani, N., Koda, S., Nakagiri, S., Hisashige, A., Sakai, K., Saito, Y., …
Moriyama, T. (1994). The effects of frequently rotating shiftwork
on sleep and the family life of hospital nurses. Ergonomics, 37(6),
995–1007.
Langelaan, S., Bakker, A. B., Schaufeli, W. B., van Rhenen, W., & van
Doornen, L. J. P. (2006). Do burned-out and work-engaged employees differ in the functioning of the hypothalamic-pituitary-adrenal axis? Scandinavian Journal of Work, Environment & Health,
32(5), 339–48.
Leiter, M. P. & Maslach, C. (2009). Nurse turnover: the mediating role of
burnout. Journal of Nursing Management, 17(3), 331–339 .
Leone, S. S., Huibers, M. J., Knottnerus, J. A., & Kant, I. J. (2007). Similarities, overlap and differences between burnout and prolonged fatigue in the working population. Quarterly Journal of Medicine,
100(10), 617–627.
Magnavita, N., & Heponiemi, T. (2012). Violence towards health care workers in a public health care facility in Italy: A repeated cross-sectional study. BMC Health Services Research, 12(1), 108.
Martinussen, M., & Richardsen, A. M. (2006). Air traffic controller burnout:
survey responses regarding job demands, job resources, and health.
Aviation, Space, and Environmental Medicine, 77(4), 422–428.
Maslach, C. and Pines, A. (1977). The burn-out syndrome in the day care setting. Child Care Quarterly, 6(2), 100-113.
Maslach, C., Schaufeli, W. B., & Leiter, M. P. (2001). Job burnout. Annual
Review of Psychology, 52(1), 397–422.
Mauno, S., Ruokolainen, M., Kinnunen, U., & De Bloom, J. (2016). Emotional labour and work engagement among nurses: examining perceived compassion, leadership and work ethic as stress buffers.
Journal of Advanced Nursing, 72(5), 1169–1181.
Milakis, D., Cervero, R., van Wee, B., & Maat, K. (2015). Do people consider
an acceptable travel time? Evidence from Berkeley, CA. Journal of
Transport Geography, 44, 76–86.
Mock, J., & Crumpton-Young, L. (2005, July 1). An investigation of the combined effect of stress, fatigue, and workload on human performance: Position Paper. 35th International Conference on Environmental Systems (ICES), Rome, Italy.
Much, J. K., & Cotteta, T. A. (1993). Stress of occupational exposure to blood
or body fluids: Managing the response. Medsurg Nursing: Official
Journal of the Academy of Medical-Surgical Nurses, 2(1), 49–56.
Mullen, K. (2015). Barriers to work-life balance for hospital nurses. Workplace Health & Safety, 63(3), 96–9.
Nagy, S. (1998). A comparison of the effects of patients’ pain on nurses working in burns and neonatal intensive care units. Journal of Advanced
Nursing, 27(2), 335–40.
Riahi, S. (2011). Role stress amongst nurses at the workplace: Concept analysis. Journal of Nursing Management, 19, 721-731
Ricci, J.A., Chee, E., Lorandeau, A.L., & Berger, J. (2007). Fatigue in the

U.S. workforce: prevalence and implications for lost productive
work time. Journal of Occupational and Environmental Medicine,
49,(1), 1–10.
Rigg, R. C., & Cosgrove, M. P. (1994). Aircrew wives and the intermittent
husband syndrome.pdf. Aviation Space and Environmental Medicine, 65(7), 654–660.
Sagherian, K., Clinton, M. E., Abu-Saad Huijer, H., & Geiger-Brown, J.
(2016). Fatigue, work schedules, and perceived performance in
bedside care nurses. Workplace Health & Safety, 65(7), 304–312.
Sallinen, M., Holm, A., Hiltunen, J., Hirvonen, K., Härmä, M., Koskelo, J., …
Müller, K. (2008). Recovery of cognitive performance from sleep
debt: do a short rest pause and a single recovery night help?
Chronobiology International, 25(2–3), 279–296.
Samson, T., & Shvartzman, P. (2017). Association between level of exposure
to death and dying and professional quality of life among palliative
care workers. Palliative and Supportive Care. Advance online publication. https://doi.org/10.1017/S1478951517000487
Siegrist, J. (1996). Adverse health effects of high-effort/low-reward conditions. Journal of Occupational Health Psychology, 1(1), 27–41.
Simon, R. W. (1995). Gender, multiple roles, role meaning, and mental health.
Journal of Health and Social Behavior, 36(2), 182–194.
Sonnentag, S., & Bayer, U.-V. (2005). Switching off mentally: Predictors and
consequences of psychological detachment from work during offjob time. Journal of Occupational Health Psychology, 10(4), 393–
414.
Steege, L. M. & Dykstra, J. M. (2016). A macroergonomic perspective on fatigue and coping in the hospital nurse work system. Applied Ergonomics, 54, 19–26.
Stewart-Knox, B. J. (2014). Eating and stress at work: The need for public
health promotion intervention and an opportunity for food product
development? Trends in Food Science & Technology, 35(1), 52–
60. https://doi.org/10.1016/j.tifs.2013.10.010
Suzuki, A., Sakurazawa, H., Fujita, T., & Akamatsu, R. (2016). Overeating,
late dinner, and perceived stress in Japanese workers. Obesity Research & Clinical Practice, 10(4), 390–398.
Swider, B. W., & Zimmerman, R. D. (2010). Born to burnout: A meta-analytic path model of personality, job burnout, and work outcomes.
Journal of Vocational Behavior, 76(3), 487–506.
Takaki, J., Minoura, A., Irimajiri, H., Hayama, A., Hibino, Y., Kanbara, S., …
Ogino, K. (2010). Interactive effects of job stress and body mass
index on over-eating. Journal of Occupational Health, 52(1), 66–
73.
Truffino, J. C. (2010). Resilience: an approach to the concept. Revista de
Psiquiatría Y Salud Mental (English Edition), 3(4), 145–151.
USDA ERS [United States Department of Agriculture, Economic Research
Service]. (n.d.). Americans spend an average of 37 minutes a day
preparing and serving food and cleaning up. Retrieved from
https://www.ers.usda.gov/amber-waves/2016/november/americans-spend-an-average-of-37-minutes-a-day-preparing-and-serving-food-and-cleaning-up/
Valente, R. R., & Berry, B. J. L. (2016). Working Hours and Life Satisfaction:
A Cross-Cultural Comparison of Latin America and the United
States. Journal of Happiness Studies, 17(3), 1173–1204.
van Vegchel, N., de Jonge, J., Bakker, A., & Schaufeli, W. (2002). Testing
global and specific indicators of rewards in the Effort-Reward Imbalance Model: Does it make any difference? European Journal of
Work and Organizational Psychology, 11(4), 403–421.
Weyers, S., Peter, R., Boggild, H., Jeppesen, H. J., & Siegrist, J. (2006). Psychosocial work stress is associated with poor self-rated health in
Danish nurses: A test of the effort-reward imbalance model. Scandinavian Journal of Caring Sciences, 20(1), 26–34.
Witkoski, A., & Dickson, V. V. (2010). Hospital staff nurses’ work hours,
meal periods, and rest breaks: A review from an occupational
health nurse perspective. AAOHN Journal, 58(11), 489–497.
Xianyu, Y., & Lambert, V. A. (2006). Investigation of the relationships
among workplace stressors, ways of coping, and the mental health
of Chinese head nurses. Nursing and Health Sciences, 8(3), 147–
155. https://doi.org/10.1111/j.1442-2018.2006.00281.x
Yoshimura, E., Hatamoto, Y., Yonekura, S., & Tanaka, H. (2017). Skipping
breakfast reduces energy intake and physical activity in healthy
women who are habitual breakfast eaters: A randomized crossover
trial. Physiology & Behavior, 174, 89–94.

