“Does working a night-shift pattern influence eating behaviour and sleep duration
among hospital workers?”

Introduction

Within the past 10 years, the number of employees working a night-shift pattern have doubled to
20% on a global scale (Global Wellness Institute, 2018). Within the UK, due to increasing
economic pressures employers are facing, between 2011 to 2016 the number of employees working
a night-shift pattern has risen by more than 250,000, with a continued upwards trend anticipated
(Trade Union Congress, 2016). A night-shift period is work between the hours of 11 pm — 6 am
and staff working at least 3 hours during this period can be defined as ‘night workers’ (Health and
Safety Executive, 2006).

The characteristics of night-shift work have been shown to negatively impact on various aspects of
employee wellbeing, especially in women (Lowson and Arber, 2014). Cognitive performance
(Magee et al., 2016) has been shown to be impaired, dependent upon length of shift pattern
(Kazemi et al., 2018) which can result with an increased risk to health and safety (Costa, 2010). A
deterioration in employee wellbeing (Dall’ora, Ball, Recio-Saucedo and Griffiths, 2016), physical
activity level (Atkinson, Fullick, Grindey, and Maclaren, 2008) and emotional health (Khan, Duan,
Yao and Hou, 2018) have been associated with a disruption in circadian rhythm (Huang, Ramsey,
Marcheva and Bass, 2011; Amirian, Andersen, Rosenberg and Gégenur, 2015; Centofanti et al.,
2018) associated with weight gain (McHill et al., 2014; Proper et al., 2016).

The circadian clock plays a critical role in maintaining homeostasis (Tahara and Shibata, 2018)
including hormonal, metabolic and physiological functioning. Disruptions of this clock during
night work patterns have been associated with an increase risk in developing cardiovascular disease
(Thosar, Butler and Shea, 2018). Eating whilst the body should be asleep has been shown to disrupt
metabolism (Holmback et al., 2003; Canuto, Anderson and Olinto, 2013; Johnston, 2014) and
thermogenesis (Morris et al., 2015). Night-shift working patterns have been linked with incidents
of cancer (Haus and Smolensky, 2013) and stroke (Li et al., 2016) with associating factors being
sleep duration (Wang et al., 2015) and eating behaviour (Lindstrém, 2016; Nolan and Geliebter,
2016).



According to results of a recent survey conducted by the National Institute for Occupational Safety
and Health, night-shift workers have the highest risk of sleep problems (Druley, Musick and Trotto,
2016). In addition to needing 7-8 hours of sleep a night, the body requires uninterrupted rest to
replenish energy (Phillips and Houghton, 2007). Poor diet habits have been associated with
workers who experience short-sleep durations (Silva, et al., 2017) including consumption of high
sugary snacks (Heath et al., 2012), excess energy intakes (Chaput, 2014; Smith, Ludy and Tucker,
2016) and unhealthy food cravings (Lv, Finlayson and Dando, 2018). An increase in carbohydrate
consumption has been associated with sleep duration of less than 5 hours and an increased fat
consumption following less than 4 hours sleep among shift workers (Heath, Coates, Sargent and

Dorrian, 2016). However, other lifestyle factors were not considered in the study.

Eating habits during a night-shift vary due to social, environmental, cultural and physiological
factors (Lowden, Holmback, Lennernas and Tucker, 2010). A recent study (Seychell and Reeves,
2017) identified nurses working a night-shift consumed significantly more calories than nurses
working a day shift. Night-shift workers also report higher energy dense diets and lack of
availability of healthy food as a factor affecting their diet choice during a shift (Bonnell et al.,
2017). Preference for high fat food on days preceding a night shift have also been identified
(Cain, Filtness, Phillips and Anderson, 2015).

Minimal research has been conducted into the associations between eating behaviour and sleep
duration, with gender comparisons among night-shift workers in a hospital setting within Wales.
Therefore, the current proposal looks to determine whether there are any associations between
eating behaviour and sleep duration among, hospital night-shift workers and whether there are
differences in intake before, during and after the night-shift period and between gender. Research
suggests that there is a positive relationship between working a night shift, food intake and sleep

duration in both male and female shift-workers.

The results from this study could be used by employers to develop policies and strategies designed
to improve and promote employee wellbeing, with regards to healthy eating and importance of
sleep as a critical lifestyle consideration. Employers may consider maximising opportunities for
promoting health by reviewing food and dining facilities including availability of rest areas

available to staff working night shifts.



Limitations to the study include examination of other lifestyle factors including physical activity,
fatigue, family dynamics, responsibilities, stress levels, mood and female menstrual cycle that may
impact upon some participants’ nutritional intake and sleep duration among this population group,

as this falls outside of the scope of this research.

Further qualitative research opportunities (Zoellner and Harris, 2017) could develop from this study
to establish the existence of external, environmental and cultural barriers (Bonnell et al., 2017) that
may have an impact on lifestyle choices including eating behaviour and whether there is a gender

difference.

Aim:
To determine whether there is a relationship between dietary intake and sleep duration among

hospital employees working a regular night-shift pattern.

Objectives:
e To compare eating behaviour, diet quality and sleep pattern according to shift type
e Toidentify if there is a gender difference between eating behaviour, diet quality and sleep
pattern
e To identify any relationship between diet quality and sleep pattern
e To identify any relationship between shift type and sleep pattern

Method

Participants:
A self-selected, cohort study of night-shift workers in a South Wales hospital. An anticipated

sample size of 50 volunteers who meet the criteria will be recruited to take part in the study via a

poster with contact details of the researcher (Appendix 1).

Employees that meet these requirements and agree to participate will provide their email and
assigned an ID to ensure anonymity. They will then be issued with information sheet and consent
form (Appendix 2) along with the template questionnaire (Appendix 3) containing instructions on

how to complete it accurately to increase reliability of the results. Upon completion the participant



will return their questionnaire by a mutually convenient method and invited to request a copy of the
results of the study upon completion. If it is identified through the data that the participant requires
the services of an external support agency, in relation to eating, alcohol intake and sleep behaviour,

the researcher will signpost the participant as required.

Design:

The research will comprise of quantitative data collection. Participants will be asked to provide
their gender, age and occupation, which will be required for data comparison. Participants will then
be required to record the type of shift pattern they work; sleep duration in hours, sleep disruptions
and their food and drink intake using a food frequency questionnaire (Day et al., 2001,
Haftenberger et al., 2010) over a period of 7 days, which has been identified as a validated and
reliable length of time to capture food intake in shift-workers (Bingham and Nelson, 1991).
Participants will be asked to record consecutive days; prior too, during and following a night-shift
working pattern (Navrux Varli and Bilici, 2016). The food frequency questionnaire will be
analysed by the researcher and categorised into two groups of ‘healthy’ or ‘unhealthy’ food, as
defined in Table 1. (Lenk, Caspi, Harnack and Laska, 2018). Analysis of eating behaviour rather
than energy intake via a food diary will be used in this study to increase the reliability of the results

as estimated quantities will not be measured.

Table 1. Definition of food categories

Healthy Unhealthy

Fruit and Vegetables Sugar Sweetened drinks

Wholegrains Savoury Snacks — high in fat, salt and sugar
Non and Low Dairy Sweets

Homemade Meals Processed / Fast Food — high in sugar and salt

The researcher will record the percentage of ‘healthy’ and ‘unhealthy’ food eaten against the below
defined categories of shift type and sleep duration outlined in the below Table 2. (Grandner,
Jackson, Gerstner and Knutson, 2013).

Table 2. — Sleep duration and shift type categories
Shifts between | Shift category

Sleep amount in hours | Sleep category
these hours

6 am — 12 noon | Morning <5 hours Very short




5.01 - 6 hours Short
6.01 - 9 hours Moderate
9.01 > hours Long

6am—6pm Day

noon—11 pm | Afternoon
11 pm-—6am Night

Data Analysis:

The researcher will record results using an Excel spreadsheet and assign the data into the relevant
categories in terms of shift type, sleep duration, disruptions and eating pattern. The data will then
be analysed per day and issued with a weekly average score. SPSS software will be used to conduct
all statistical analysis. Assumptions will be made at this stage that the data follows normal
distribution. Descriptive statistics will be produced to calculate the mean and standard deviation
scores which will be used to conduct various parametric tests including independent sample t-tests
to assess differences between the mean of the scores of the gender and shift type variables. Paired
sample t-tests will be used to compare eating and sleep patterns before, during and after a night
shift. Chi-square tests will be used to test the association between 2 of the categorical variables.
Finally, Pearson’s correlation will be used to identify relationships between the nominal data.

Proposed Timetable:

Proposal & Ethical Approval November

(Data collection can then commence)

Literature Review October — December
(3 months to gather relevant resources)

Data Collection November — January

(Sufficient time to recruit and enable
participants to complete and return 7-day
diary during their night-shift working
pattern)

Data Analysis January — March
(A lot of time given to allow for data to be
recorded and categorised appropriately)
Discussion March — April
(6 weeks given to interpret and discuss
results — also allows for amendment of
literature review if necessary following
findings)

Final amendments April — April
(1 week to amend prior to submission)
Submission April




Word count: 1650



References

Amirian, 1., Andersen, L.T., Rosenberg, J. and Gégenur, 1. (2015) ‘Working night shifts affects
surgeons’ biological rhythm’, The American Journal of Surgery, 210, pp. 389-395.

Atkinson, G., Fullick, S., Grindey, C. and Maclaren, D. (2008) ‘Exercise, Energy Balance and the
Shift Worker’, Sports Medicine, 38(8), pp. 671-685.

Bingham, S. and Nelson, M. (1991) Design Concepts in Nutritional Epidemiology, Oxford:

University Press.

Bonnell, E.K. et al. (2017) ‘Night Shift in Shift Workers: A Mixed Methods Study’, Nutrients,
9(193), pp. 1-13. doi:10.3390/nu9030193

Cain, S.W., Filtness, A.J., Phillips, C.L. and Anderson, C. (2015) ‘Enhanced preference for high-fat
foods following a simulated night shift’, Scandinavian Journal of Work, Environment and Health,
41(3), pp. 288-293.

Canuto, R., Anderson, S.G, and Olinto, M.T.A. (2013) ‘Metabolic syndrome and shift work: A
systematic review’, Sleep Medicine Reviews, 17, pp. 425-431.

Centofanti, S. et al. (2018) ‘Eating on nightshift: A big vs small snack impairs glucose response to
breakfast’, Neurobiology of Sleep and Circadian Rhythms, 4, pp. 44-48.

Chaput, J-P. (2014) ‘Sleep patterns, diet quality and energy balance’, Physiology & Behavior, 134,
pp. 86-91.

Costa, G. (2010) ‘Shift Work and Health: Current Problems and Preventive Actions’, Safety and
Health at Work, 1, pp. 112-123. doi:10.5491/SHAW.2010.1.2.112

Dall’Ora, C., Ball, J., Recio-Saucedo, A. and Griffiths, P. (2016) ‘Characteristics of shift work and
their impact on employee performance and wellbeing: A literature review’, International Journal of
Nursing Studies, 57, pp. 12-27.



Day, N.E. et al. (2001) ‘Epidemiological assessment of diet: a comparison of a 7-day diary with a
food frequency questionnaire using urinary markers of nitrogen, potassium and sodium’,

International Journal of Epidemiology, 30(2), pp. 309-317.

Druley, K., Musick, T. and Trotto, S. (2016) ‘Working the night shift affects duration, quality of
sleep: study’, Safety and Health, 194(5), p. 13.

Global Wellness Institute (2018) Night-shift work is on the rise globally — and it’s a new wellness
problem. Available at: https://globalwellnessinstitute.org/global-wellness-institute-
blog/2018/06/19/night-shift-work-is-on-the-rise-globally-and-its-a-new-wellness-problem/
(Accessed: 18 September 2018).

Grandner, M.A., Jackson, N., Gerstner, J.R. and Knutson, K.L. (2013) ‘Dietary nutrients associated
with short and long sleep duration. Data from a nationally representative sample’, Appetite, 64, pp.

71-80.

Haftenberger, E. et al. (2010) ‘Relative validation of a food frequency questionnaire for national

health and nutrition monitoring’, Nutrition Journal, 9(1), p. 36.

Haus, E.L. and Smolensky, M.H. (2013) ‘Shift work and cancer risk: Potential mechanistic roles of
circadian disruption, light at night, and sleep depreciation’, Sleep Medicine Reviews, 17, pp. 273-
284.

Health and Safety Executive (2006) Managing shift-work Health and Safety guidance. Available at:
http://www.hse.gov.uk/pUbns/priced/hsg256.pdf (Accessed: 14 October 2018).

Heath, G., Coates, A., Sargent, C. and Dorrian, J. (2016) ‘Sleep Duration and Chronic Fatigue Are
Differently Associated with the Dietary Profile of Shift Workers’, Nutrients, 8(771), pp. 1-15.
d0i:10.3390/nu8120771

Heath, G. et al. (2012) ‘The effect of sleep restriction on snacking behaviour during a week of
stimulated shift-work’, Accident Analysis and Prevention, 45S, pp. 62-67.

Holmback, U. et al. (2013) ‘Endocrine responses to nocturnal eating — possible implications for
night work’, European Journal of Nutrition, 42, pp. 75-83.



Huang, W, Ramsey, K.M., Marcheva, B. and Bass, J. (2011) ‘Circadian rhythms, sleep and
metabolism’, The Journal of Clinical Investigation, 121(6), pp. 2133-2141. doi:10.1172.JC146043

Johnston, J, D. (2014) ‘Physiological responses to food intake throughout the day’, Nutrition
Research Reviews, 27, pp. 107-118. d0i:10.1017/S09544224.14000055

Kazemi, R. et al. (2018) ‘Field Study of Effects of Night Shifts on Cognitive Performance, Salivary
Melatonin and Sleep’, Safety and Health at Work, 9, pp. 203-209.

Khan, S., Duan, P., Yao, L. and Hou, H. (2018) ‘Shift-work-Mediated Disruptions of Circadian
Rhythms and Sleep Homeostasis Cause Serious Health Problems’, International Journal of
Genomics. doi:10.1155/2018/8576890

Lenk, K.M., Caspi, C.E., Harnack, L. and Laska, M.N. (2018) ‘Customer Characteristics and
Shopping Patterns Associated with Healthy and Unhealthy Purchases at Small and Non-traditional
Food Stores’, Journal for Community Health, 43, pp. 70-78. do0i:10.1007/s10900-017-0389-5

Li, M. et al. (2016) ‘Shift work and risk of stroke: A meta-analysis’, International Journal of
Cardiology, 214, pp. 370-373.

Lindstrom, J. (2016) ‘Does higher energy intake explain weight gain and increased metabolic risks
among shift workers?’, Scandinavian Journal of Work, Environment and Health’, 42(6), pp. 455-
457. doi:10.5271/sjweh.3599

Lowden, A.M.C., Hombéck, U., Lennernds, M. and Tucker, P. (2010) ‘Eating and shift work —
effects on habits, metabolism and performance’, Scandinavian Journal of Work, Environment and
Health, 36(2), pp. 150-162.

Lowson, E. and Arber, S. (2014) ‘Preparing, Working, Recovering: Gendered Experiences of Night
Work among Women and their Families’, Gender, Work and Organization, 21(3),
doi:10.1111/gwa0.12032

Lv, W., Finlayson, G. and Dando, R. (2018) ‘Sleep, food cravings and taste’, Appetite, 125, pp.
210-216.



Magee. M. et al. (2016) ‘Associations between number of consecutive night shifts and impairment

of neurobehavioral performance during a subsequent simulated night shift’, Scandinavian Journal
of Work, 42(3), pp. 217-227. doi:10.5271/sjweh.3560

McHill, AW. et al. (2014) ‘Impact of circadian misalignment on energy metabolism during
simulated nightshift work’, PNAS, 111(48), pp. 17302 — 17307. doi:/10.1073/pnas.1412021111

Morris, C.J. et al. (2015) ‘The Human Circadian System Has a Dominating Role in Causing the
Morning/Evening Difference in Diet-Induced Thermogenesis’, Obesity, 23, pp. 2053-2058.
doi:10.1002/0by.21189.

Navrux Varli, S. and Bilici, S. (2016) ‘The nutritional status of nurses working shifts: A pilot study
in Turkey’, Revista de Nutri¢do, 29(4), pp. 589-596. doi.org/10.1590/1678-98652016000400013

Nolan, L.J. and Geliebter, A. (2016) “’Food addiction” is associated with night eating severity’,
Appetite, 98, pp. 89-94.

Phillips, H.L. and Houghton, P.M. (2007) ‘Establishing a Safe and Effective Shift Schedule’, The
Behavior Analyst Today, 8(4), pp. 528-535.

Proper, K.I. et al. (2016) ‘The Relationship Between Shift Work and Metabolic Risk Factors’,
American Journal of Preventive Medicine, 50(5), pp. e147-e157.

Seychell, J. and Reeves, S. (2017) ‘The effect of shift work on the diet of accident and emergency
nurses at a general hospital in Malta’, Nutrition and Food Science, 47(2), pp. 165-174.

Silva, AL A.S.C., etal. (2017) ‘The association between anxiety, hunger, the enjoyment of eating
foods and the satiety after food intake in individuals working a night shift compared with after

taking nocturnal sleep: A prospective and observational study’, Appetite, 108, pp. 255-262.

Smith, S.L., Ludy, M-J. and Tucker, R.M. (2016) ‘Changes in taste preference and steps taken after
sleep curtailment’, Physiology & Behavior, 163, pp. 228-233.



Tahara, Y. and Shibata, S. (2018) ‘Entrainment of the mouse circadian clock: Effects of stress,

exercise and nutrition’, Free Radical Biology and Medicine, 119, pp. 129-138.

Thosar, S., Butler, M. and Shea, S. (2018) ‘Role of the circadian system in cardiovascular disease’,

Journal of Clinical Investigation, 128(6), pp. 2157-2167.

Trade Union Congress (2016) Number of people working night shifts up by more than 250,000
since 2011, new TUC analysis reveals. Available at: https://www.tuc.org.uk/news/number-people-

working-night-shifts-more-250000-2011-new-tuc-analysis-reveals (Accessed: 1 September 2018).

Wang, P. et al. (2015) ‘Night-shift work, sleep duration, daytime napping and breast cancer risk’,
Sleep Medicine, 16, pp. 462-468.

Zoellner, J. and Harris, J.E. (2017) ‘Mixed-Methods Research in Nutrition and Dietetics’, Journal
of the Academy of Nutrition and Dietetics, 117(5), pp. 683-697.



