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Abstract

Introduction: Night shift work can disturb the biological rhythm of
employees and can lead to sleep digestive and nutritional disorders
as well as onset of overweight. We studied the prevalence of
nutritional disorders among the night shift staff of a university
hospital.

Methods: Staff were proposed an anonymous questionnaire
including items on: socio-demographics, physical activity, nutrition
(BMI, snacking, hyperphagia, weight change with duration of night
shift and screening risk of eating disorder (ED) with F-SCOFF
questionnaire); sleepiness (EPWORTH questionnaire); and
smoking status.

Results: Four hundred and nineteen (57.4%) night shift workers
answered the questionnaire. More 90% were women and nearly half
of them were nurses (47%). One hundred and forty-six (36.6%) had
weight excess and 15.8% (n=66) were suspected to have an ED.
One out of five workers (16.9%, n=70) had an EPWORTH score in
with risk of hypersomnia. Multivariable logistic regression analysis
found factors significantly associated with suspected ED: high
EPWORTH score (aOR=3.94, 95% CI [1.91, 8.13]), weight gain in
night staff (aOR=3.40, 95% CI [1.60, 7.21]), overweight (aOR=2.04,
95% CI [1.06-3.94]), dieting (aOR=3.38, 95% CI [1.74, 6.55]), and
hyperphagia (aOR=3.74, 95% CI [1.55, 9.00]). At least one third of
workers were interested in dietary counseling (n=38.2%).

Conclusion: Overweight and ED are frequent in night shift workers,
which underlines the need for specialized intervention.
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Introduction

The implementation of night work in a company is needed for the
continuity of economic activity or social utility such as continuity of
care in a hospital environment. Yet, one fifth of the French population
are night shift workers [1].

Previous studies have identified many adverse health effects
associated with long-term shift work. A recent review by the
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French Occupational Medicine Society reported that shift work
and night work were associated with cardiovascular disease, obesity
and metabolic disorders, sleep disorders, gastrointestinal disease,
psychological disorders like anxiety and depression, and several
types of cancer [2]. Systematic analysis of the literature on obesity
and metabolic disorders [2-6] highlight a positive association
between shift work and/or night work and weight gain, leading to
risk of metabolic syndrome [7,8]. This weight gain has been linked to
either inadequate behavior, or eating disorders (ED) or both. Recent
studies have reported changes in the quantity and quality of meal
composition [3,4,9] changes in food selection according to work shift
[6] or changes in meal schedules [2].

A study in a Hong Kong hospital [10] had shown that a high
proportion of nurses had abnormal eating behaviors. They also reported
that shift work was associated with abnormal emotional behavior, which
involves eating in response to emotional arousal states like

fear, anger or anxiety, and restraint in eating behavior. Two recent
French studies [11,12] have revealed a lack of uniformity in hospital
workers’ food habits as well as a lack of impetus for nutritional or
dietary follow-up to prevent negative health effects in night shift staff.

Therefore, the present study aimed to assess the prevalence of
nutritional disorders (weight gain, obesity and eating disorders [ED])
in night staff at Rouen University Hospital (RUH), France, and to
identify factors associated with ED to propose specific help and care
if needed.

Methods

We distributed an individual short anonymous questionnaire to
RUH night shift staff between March 17" 2014 and April 18" 2014.
The questionnaire consisted of items on socio-demographics, work
and clinical information. These included participants’ age, gender,
profession, working hours, personal decision to work night shift (is it
a personal choice to work at night? Answer with a Likert scale 4 levels
: not at all, rather no, rather yes, yes quite, in which cutoff was made
later between rather no and rather yes), social impact, anthropometric
data (current weight, height, BMI, weight before starting working at
night, weight gain was a variable secondly calculated and was positive
if the maximum weight reported during night shift work was higher
than the weight before starting night shift work), physical activity
and frequency by week, eating behaviors (type of beverage consumed
during night work, tachyphagia if meals were taken under 20
minutes, snacking : do you nibble? Yes or no, hyperphagia if patient
usually serve himself again and feel eating high quantities, current
diet), medication for obesity comorbidities and smoking status, sleep
quality (EPWORTH), and risk of eating behavior (F-SCOFF). Finally,
we proposed to night shift workers to benefit from a follow-up in the
occupational health service in the hospital. All the items were pilot-
tested and evaluated for face validity by a panel of staff specialists and
public health physicians.

Screening tools

SCOFF is a screening questionnaire for ED developed by J.F.
Morgan et al. [13]. It is considered to be a standard screening tool
for ED. It is an easy, short and reproducible questionnaire, including
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5 dichotomous items. The threshold value of two or more positive
answers (which corresponds to a positive SCOFF) was established
to obtain the best sensitivity/specificity ratio [13-15]. Translated and
validated in many languages in the world, the current French Version
(F-SCOFF) used in our study, has been developed and validated both
in high risk populations [16] and clinical populations [17].

The EPWORTH Sleepiness Scale (ESS) is a self-administered
questionnaire developed to detect sleep disorders [18]. The evaluation
is carried out through 8 items rated from 0 to 3 relative to situations
of everyday life and considers the threshold value of a score of at least
nine. This test is usually used in screening for obstructive sleep apnea
syndrome (OSAS), but also in idiopathic insomnia or in different
causes of hypersomnia. The French version has been translated and
validated [19].

Population of the survey

We studied night shift staff at RUH. This survey was designed
to target all the represented professional categories working on night
shift in our hospital, i.e. nurses, health-care workers and auxiliary
nurses. Night workers were located on the five different sites of the
RUH. Questionnaires were given by hand directly to the workers on
several successive night shifts or sent by surface mail in the wards.

Statistical analysis

Analysis was performed with SPSS statistical software. A
descriptive analysis of all variables was performed and presented
with their numbers and frequencies for the observed conditions.
Given the large size of the sample, parametric tests were most often
used: Student’s t test to compare quantitative variables between two
groups and Pearson X? test to compare quantitative variables. The
nonparametric Fisher exact test was used to compare two variables
when the subsample was small (n<5). All tests were two-tailed tests.
Variables with p-value <0.01 were included in a multivariable logistic
regression analysis to identify independent risk factors. The results
were presented as adjusted odds ratio with 95% confidence intervals.

Results

Of the 730 questionnaires distributed overall in the hospital, we
received 419 questionnaires representing a response rate of 57.4%.

Sociodemographic and occupational data

Among the 419 workers, mostly were female (92.2%; n=378).
Nurses and auxiliary nurses, were the most represented occupational
categories (respectively n=198 or 47.4% and n=183 or 43.8%).
For the vast majority of workers, night shift work was a personal
decision (94.9%; n=394). On average, night shift staff had worked
7 years at night during their career. More than half of staff did not
spontaneously report any disturbance in their behavior in social and
family life during night work (59.3%; n=242). Nurses made up most
part-time staff. All results are presented in Table 1.

Health data

A quarter of night shift staff (24.8 %, n=99) were overweight
(25 < BMI<30) and 11.8% (n=47) were obese (BMI > 30). Grade I
obesity (BMI 30-34.9 kg/m?) was the most represented (7.5%; n=30)
(Table 2). Weight gain was measured as the difference between
the maximum weight reported during night shift work and weight
before starting night shift work. The average weight gain over the
entire survey population was 4.2 kg. Among night shift workers who
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gained weight (n=231), mean weight gain was assessed at 8.02 kg and,
conversely, a loss of 1.22 kg was observed in the other part of the
population (n=132).

Analysis of night workers’ eating behavior revealed that one
out of six workers were suspected to have ED according to
F-SCOFF (F-SCOFFz= 2; 15.8%; n=66). Almost half of night shift
staff (49.4%; n=205) reported tachyphagia. More than half had
hyperphagia (68.1%; n=282) and three quarters snacked (74.4%;
n=308). Beverages most widely consumed by night shift workers
at night on regular basis, were coffee and tea: 247 (59.2%) and
161 night shift workers (38.6%) respectively. A quarter (23%;
n=95) of night shift workers reported they were on a diet. Among
these, 6.9% (n=29) had consulted a dietitian or a nutritionist,
10% (n=42) were on a self-managed diet, 3.6% (n=15) were on a
Weight Watchers’ program and 1.7% (n=7) were on another type
of diet (non-specified).

Very few night shift workers took medication for obesity
and night shift work comorbidities such as: diabetes (1.4%; n=6),
hypertension (6.5%; n=27), high cholesterol level (3.3%; n=14),
or digestive disorders (7.7%; n=32). Some night shift workers took
medicine to sleep (6.9%; n=29), to manage anxiety (4.8%; n=20) or
had a device for a sleep apnea syndrome (1.2%; n=5). The EPWORTH
score was positive for 16.9% (n=70) of night workers.

Active smokers accounted for 29.7% (n=124) of our population.
Regular physical activity was declared by 57.8% of workers (n=241)

Table 1: Sociodemographic and occupational data.

Characteristics Categories n %
Age (Years)
18-24 24 6
25-34 96 23
34-44 142 34
45-54 122 130
55-64 31 7
missing 3
Sex
Male 32 8
Female 370 |92
missing 8
Working status
Nurse 198 47
Nurse aide 183 44

Other (midwife, cleaner

operative, manager). 37 9
Working time
Full time 280 67.2
Part time 137 328
missing 2
Disturbance in the social and
family life
Yes, completely 43 11
Mostly yes 123 30
Mostly no 108 26
Not at all 134 33
missing 10
Night Work choice
yes 394 |95
No 21 5
missing 3
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Table 2: Night worker population data. Discussion
P . .

(B::Aalr?:;r::tlcs Categories " & In this single sample of 419 night shift workers, the prevalence of
<18 9 ) being overweight or obese was lower than the French adult obesity
18<BMI<25 245 |61 rates (respectively 32.3% and 15%) [20], but was similar to French
25 < BMI<30 9 |25 healthcare workers (respectively 23.7% and 10.9%) [21]. Moreover,
30 < BMI<35 0 |7 our local results were lower than the prevalence of obesity in the
35 < BMI<40 10 general population of Upper Normandy region estimated at 19.6%.
BMI>40 7 This could be partially explained by a strong rate of active smoking
missing 18 Table 3: Factors associated with a risk of Eating Disorder.

Physical activity Yes/No 5 —

Yes 241 |58 Variables Positive SCOFF  p
Sex 1

No 421 |42 female(n=377) 18.2%

missing ! Male (n=32) 18.5%

Frequency of physical activity Working status 0.025

(a week)
<1 % 6 Nurses (n=198) . - 11.6%

Other(health-care workers, midwife, childcare o
1 101 25 istant, manager) (n=219) 24.4%
2 94 23 Decision to work night shift 0.023
>3 16 4 Yes(n=393) 14.7%
missing 4 No (n=21) 33.3%
Beverage consumption during Disturbed social and family life 0.027
night work Yes(n=166) 21.1%
Coffee 247 |60 No(n=241) 12.8%
Tea 161 40 Smoking status 0.1
missing 10 Current smoker (n=123) 11.4%
Non-smoker (n=294) 17.7%

with one or two sport periods by week. Main activities performed Physical activity 0.25

included walking and water sports in equal proportion (25%). All  |yes (n=241) 14.1%

results are summarized in Table 2. No(n= 175) 18.3%

Interest of workers for nutritional and/or dietary follow-up ~ "YPertension 0.78

Yes (n=27) 11.1%
About a third of night workers (38%; n=155) showed interestina  No(n= 390) 16.2%
nutritional follow-up in the occupational health department. Type 2 diabetes 0.59
= 0,

Factors associated with suspected ED (Tables 3 and 4) :Z?n(: 4161) ) (1);:, "

Our results showed that being a nurse (p=0.025) and having Anxiety 0.07

chosen night work (p=0.023) were significantly associated with a | Yes (n=20) 30%

lower risk of being suspected of having ED. In contrast, feeling  No(n=397) 15.1%

of disturbed family and social life induced by night work was |Positve EPWORTH <0.001

associated with an increased risk of being suspected of having ED  Yes(n=70) 34.3%

(p=0.027). Risk of excessive sleepiness (p=0.001), being overweight ~ No(n=397) 12.2%

or obese (p=0.001) and undergoing weight gain during night  Weightgain <0.001

work (p=0.001) was also associated. Some dietary behaviors  Yes(n=230) 22.6%

such as overeating (p=0.001) and diet in progress (p=0.001) No(n=162) 8%

were significantly associated with being suspected of having  Overweight <0.001

ED. We did not find a significant association between positive | Yes(n=146) 26%

F-SCOFF score and regular physical activity practice, smoking, =~ No(n=253) 10.7%

gender, diabetes, hypertension and anxiety symptoms. Snacking | Tachyphagia 0.18

or tachyphagia were not associated with being suspected of  Yes(n=205) 18%

having ED. The multivariable logistic regression model (Table =~ No(n=210) 13.3%

4) incorporated variables with p-value <0.1: weight gain, being ~ Snacking 0.09

overweight, smoking status, anxiety, snacking, choosing to | Yes(n=308) 17.2%

work night shift, impact of night shift work on social and family ~ No(n=106) 10.4%

life, hyperphagia, current diet, professional nursing status and  Hyperphagia <0.001

positive EPWORTH score. Factors significantly associated with ~ Yes(n=282) 20.2%

being suspected of having ED were: positive EPWORTH score, |No(n=132) 6%

weight gained during night work period, overweight, dieting, and  |Current diet <0.001

hyperphagia. However being a nurse appeared to be a protective ~ Yes(n=95) 31.6%

professional factor against ED. No(n=321) 1%
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Table 4: Factors associated with risk of Eating Disorder: multivariate model.

Adjusted odds ratios [95%

Variables confidence intervals]

Weight gain 3.25[1.5-7.01] 0.003
Overweight 2.04 [1.06-3.94] 0.03

Positive EPWORTH score 2.91 [1.50-5.69] 0.002
Decision to work nights 0.39[0.11-1.36] 0.14

Disturbed social and family life 1.27 [0.65-2.47] 0.48

Hyperphagia 3.12[1.61-6.04] 0.001
Current diet 4.45[2.25-8.8] 0.001
Nurse 0.27 [0.14-0.55] 0.001
Smoking 0.7 [0.33-1.64] 0.46

Anxiety 1.4 [0.4-5.4] 0.56

Snacking 1.59[0.76-3.3] 0.22

(29.7%) [22-24] and by a widely present physical activity (57.8 %).
We cannot rule out a healthy worker effect that could contribute to
these results: since night work was a personal decision for 95% of the
population which answered our questionnaire, we cannot exclude
that less healthy people did not choose to work at night or that
people whose health was affected by night work left it. Another bias
could be linked to the fact that 43% of the healthcare workers in the
department we studied did not participate. We have no possibility to
assess if they had more or less suspected ED than those who answered.
However, a response rate of 57% is quite high for questionnaire
studies in a working population. This present study has shown that
a high proportion of hospital night shift workers have abnormal
eating behaviors and has demonstrated a significant relationship
between suspected ED and being on a diet (aOR=3.58; 95% CI [1.74-
6.55]; p<0.001). It is not surprising to find this result considering
that being on diet can lead to food compulsions especially in cases of
food restriction [25]. Moreover we noticed that 10% of our studied
populations were on self-managed diets without medical supervision.
A third of night shift workers were interested in regular follow-up by
occupational medicine staff. These results emphasize that night shift
workers are concerned about the effects of night shift work on their
health. This tendency is confirmed by the high rate of participation
and by the positive answer for dietary advice in two hospital French
studies [11,12].

The relations between eating habits and shift work have been the
subject of different studies. A previous studies in the United Kingdom
[26], showed that nurses consumed more snacks during night duty in
order to keep themselves awake and energy due to heavy workload
and long shifts. Similar results have been reported in Brest University
Hospital: most night shift workers (72.8%) had meals during night
(at least one a night) [11]. It is well known that hyperphagia is
significantly associated with ED, because it is one of the semiological
characteristics of bulimic hyperphagia. We underline however that it
is a subjective variable, based on personal estimation of quantities of
ingested food and eating habits (Do you utablesually serve yourself
again?). We did not find, in the literature, a validated questionnaire
allowing an objective evaluation of hyperphagia. Indeed, Weinstein et
al. [27] showed, in a young population (18-35 years), different eating
habits between men and women: during stressful situations women
ate more than usually. Weight gain is also significantly associated
with suspected ED. It could be due to poor diet or poor eating habits
leading to eating disorders.

Conversely, our results highlight the fact that nurses were less at
risk of having suspected ED (aOR=0.29) than other workers groups.

doi: 10.4172/2324-9323.1000238

For practical reasons of statistical analysis, we did not differentiate
the different nursing specialties (ward nurse, operating room nurse;
nurse anesthetist etc.). We can presume that training could explain
this point: nurses have detailed trainings about nutrition whereas
nurses aids which represents 83% of the other group have not such
a detailed training. Besides, no significant association was found
between working status and frequency of night meals, in the literature
[12,14].

By comparison with the general population, in which it is estimated
that 22% have an Epworth score >10, prevalence of hypersomnia is
weakly represented in our night staff since we found 16.9% having a
Epworth score of nine and more [28]. This could be explained on the
one side by the weaker rate of obesity in our population and therefore
the small proportion of people treated for sleep apnea syndrome, and
on the other side by a healthy worker effect since shift work is a known
risk factor for hypersomnia, which can in turn lead to exclusion from
shift work. Indeed, only 1.5% (n=5) of night shift workers used a
continuous positive airway pressure device at night. Hypersomnia
was significantly associated with suspected ED (aOR=3.94).

Our population was mainly made of women, distributed
according to two main hospital professions (nurses and health-care
workers) usually widely female-dominant [29]. The overall response
rate of 57.4%, hospital wide was most satisfactory with regard to
similar previous studies [11,12] and could be explained by the large
number of questionnaires delivered personally, by ourselves, to night
shift workers. For the vast majority of staff, night work represents a
professional choice (94.9%). This motivation could be financial or to
suit the family. Shift duties might particularly affect female night shift
workers with children, whom may need to balance parenting duties
with employment. High frequencies of shift work could potentially
conflict with daily schedules of domestic roles and duties [30,31] In
our study, more than half (59.3%) of night shift workers reported no
disturbance in their social or family life. Furthermore, the majority
of hospital night shift staff worked full time. One third of night shift
workers, whether nurses or health-care workers, resorted to part-
time work, resulting in difference of comparison with national results
in which they are 19% [1,32]. It is likely that the female night shift
workers in our study were not disturbed in their social or family life,
because they chose to work part-time.

To our knowledge, this is the first study has clearly evaluated the
association between night shift work and risk of eating disorders in
hospital workers. Nevertheless, our study has several limitations such
as the “healthy worker effect”: presence on night shifts decreases with
age. Some variables like height and weight were self-reported which
corresponds to a risk of reporting and memorization bias. But there
is evidence in the literature to support use of self-reported height and
weight. Indeed, self-reporting and technician measured reporting
are highly correlated [33-35]. Requiring measurement of height and
weight via questionnaire may have severely limited participation by
night shift workers. Some potential confounders could not be taken
into account, such as weight gain during pregnancy, peer influence,
participants’ stress levels and the presence of chronic diseases which
require dietary control. Nevertheless, a positive association has
already been demonstrated between working at least four nights a
month and abnormal eating habits under the influence of stress [10].

Several recent studies in young subject [36]. especially in health
care students [37] have reported a high risk of ED, especially non-
medical health professionals. Multivariate analysis in these studies
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[36,37] highlighted the close correlation of ED with a high level of
perceived stress, sleep disturbance, disorganized eating habits and
other addictive behaviors. Conjunction of elevated stress, sleep
deprivation and altered eating pattern is likely to explain the risk of
ED in night shift workers.

Conclusion

The prevalence of suspected ED was studied for the first time,
with a validated questionnaire and for more than 15% of RUH night
workers. Suspected ED seems to be associated with weight gain
during night work, being on a diet, hyperphagia, and hypersomnia.
We found a prevalence of excess weight which was similar to data in
the literature on hospital populations.

Similar hospital studies would be interesting to enhance
generalizability and compare with day workers’ eating habits. Health
promotion strategies and occupational monitoring are currently
being tested to secure the optimal dietary habits of Rouen University
Hospital staff.
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