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Abstract

OBJECTIVES: This study aimed to detect the post-night shift syndrome among physicians and

to evaluate its predicting factors.

METHODS: Observational cross-sectional study involving physicians working night shifts
during the study period (December 2019-February 2021). The post-night shift symptoms are

divided into four dimensions: somatic, behavior, mood, and psychological.
RESULTS: Sixty-five participants have developed PNS syndrome (25.70%).

The independent predictors of developing PNS syndrome were working in a COVID-19 unit, the

number of admissions, and the number of sleeping hours.

CONCLUSION: The night shift is a condition that primarily affects physicians. The PNS may
cause several disorders and may decrease the physicians’ well-being. At the beginning of the
COVID-19 pandemic, working in a COVID-19 unit was a predictor of the development of PNS

syndrome.

KEYWORDS: Post-night shift syndrome; Symptoms; COVID-19; Predictors.

INTRODUCTION work is a major factor in career
.. N . . . dissatisfaction,  burnout,  work-family
Physician well-being is an increasing focus in

conflict, and dysphoria [1]. Furthermore, the

risk of night shifts is such that the World

the medical community. Increased workload

and long work hours among residents can

contribute to increased stress. Past studies Health Organization International Agency

have shown that night shift for Research of Cancer has listed it as a

possible Carcinogen [2].

44



mailto:chakroun_olfa@medecinesfax.org

shift

described in an observational, multicentric study

Post-night syndrome was recently
in the emergency units of Hérault and Gard [3].
In addition, there is no room for doubt that
COVID-19 has introduced unique stresses to the
healthcare system, namely to caregivers. It is,
therefore, argued that the experience of a global
pandemic like COVID-19 could be considered a
mass traumatic event [4,5]. In this view, it is
the

unsurprising that night shifts during

pandemic could be more stressful and disturbing.

A few studies have investigated post-night shift
syndrome, particularly during the COVID-19
pandemic [6-8]. This study aimed to detect the
post-night shift syndrome among physicians and

to evaluate its predicting factors.
METHODS

It was an observational cross-sectional study
conducted in the two university hospitals,
including all the physicians working night shifts

during the study period.

We have enrolled 253 physicians who agreed to

participate in the study. Inclusion criteria
concerned all physicians (intern, resident,
university  hospital  doctors,  specialists,

generalists) working night shifts whatever their
specialty or department.

This study was conducted for 15 months, from
December 2019 to February 2021, 3 months
before the pandemic, and 12 months after the
beginning of the pandemic in Tunisia(Figure 1)

[9].
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A computerized and anonymized questionnaire
was spread among all physicians via Google
Forms. It was published on Facebook and via e-

mail.

The questionnaire consisted of 2 parts: the first
for a normal day and the second for a post-night
shift.

During a normal day, we assessed the Perceived
Stress Scale (PSS), and a questionnaire compiled
the post-night shift symptoms divided into four
dimensions: somatic, behavior, mood, and
psychological. Symptoms collected were based
on a synthesis of questionnaires elaborated by a

recent study ([3].

We have used the visual analogical scale (VAS)
to rate the different symptoms felt. Higher scores
indicated greater levels of irritability, anxiety,

etc.

VAS is less sensitive to confusion bias and is

quick and easy to perform [10]

After a night shift,
gathered the shift feelings, the day after shift

another questionnaire

feelings, and data about the shift.
Used scales:

o The Perceived Stress Scale is the most
widely wused psychological instrument for
measuring the perception of stress. The original
version of the PSS was shortened from 14 to 10
items to improve completion rates and ease of
scoring. It has been proven that the shorter

version has higher internal consistency and

45




construct validity and is thus psychometrically

superior [11].

Participants were asked about their feelings and
thoughts during the past and to indicate how
often they felt or thought a certain way in

response to 10 questions.

Each item was rated O (never), 1 (rarely), 2
(sometimes), 3 (fairly often), or 4 (very often),
four items were reverse coded (On questions 4,
5, 7, and 8 the scores are changed like this: 0 =
4,1=3,2=2,3=1,4=0), and all items were
summed to obtain scale scores. The total scores
range from 0 to 40, with higher scores indicating

greater perceived stress (11).

e Scores ranging from 0-13 would be

considered low stress.

e Scores ranging from 14-26 would be

considered moderate stress.

e Scores ranging from 27-40 would be

considered high perceived stress.

The internal validity of the PSS score was
verified, with an alpha Cronbach coefficient of
0.92

o Post-nightshift symptoms and attitude: To
be able to assess, compare, and analyze the
characteristics of the post-nightshift

syndrome, we have chosen to establish a

score. The VAS of the different symptoms

(somatic, behavior, mood, psychological)

collected were averaged and reduced to a

score out of 200.
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=  Somatic symptoms: tiredness,
discomfort,  gastralgia,  headaches,
diffuse pain.

= Behavioral  symptoms:  unfinished
activities, reckless spending, Verbal

fluency disorders, over-commitment,

Cynicism.

= Mood disorder: irritability, mood swings,

intolerance, anxiety, Impulsivity.

= Psychological symptoms: attention
disorder, memory disorder, Word finding
difficulties, feeling of being easily

influenced, Slow thinking.

= Consumption: tea, coffee, tobacco,

alcohol, stimulant drugs, hypnotic drugs.

We have chosen the highest quartile as a cut-off
to indicate PNS syndrome. The internal validity
of the PSS score was verified, with an alpha
Cronbach coefficient of 0.94.

o Data about the shift

= The number of night shifts per month,

and duration of the night shift.

= Compensatory rest before and or after the
night shift.

= The number of doctors per night shift.

= The number of sleep hours, and

admissions (planned and unplanned)

during the night shift.

= Time of each meal, if taken.
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= Accessibility to additional exams, quality
of teamwork, and accessibility to

specialist advice.

o Data added after the COVID-19 pandemic:
when the COVID-19 pandemic began, we
decided to add these parameters to the

questionnaire.

=  The number of COVID-19 samples was

carried out personally.

=  The number of suspected patients with a
COVID score is greater than 4.

= The number of COVID + patients.

= |n this section, we compared the group of
participants with PNS syndrome to those
with no PNS syndrome.

= Statistical analyses: Spearman
correlation was realized to describe the
relationship between the PNS and each
item of the same questionnaire and the
score of PSS. The

significance was set at 0.05.

total level of

To compare qualitative variables, we used the
Person Chi-square test
and the Fisher exact test. Considering the small
number of senior physicians answering the
questionnaire, we have chosen to exclude them
from this analytical study; only the residents’ and

interns’ data were analyzed (n=244).

To compare quantitative variables, we used the
Mann-Whitney U test. In the multivariate

analysis, we used a multiple logistic stepwise
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regression  procedure to elucidate the
independent predictors of developing PNS
syndrome. Odds ratios were estimated from the
b coefficients obtained, with respective 95%
confidence intervals (C1 95%). The significance
level was a two-sided p < 0.05 for all the used

tests.
RESULTS

Among the six hundred and twelve physicians
invited to participate in the study, 253 completed
the questionnaire representing a 41.34%

response rate (Figure 1).

Number of physicians who have completed
the questionnaire
N= 253

Y N\

Before the pandemic After the pandemic
N= 45 N=208
Working in a Not working
COVID-19 unit in a COVID-19 unit

N=56 N= 152

Figure: Study’s flow chart

The median age of the participants was 27 years
[26-28.5] with an M/F sex ratio of 0.77 (143
women). The residents represented the most
responding participants (196, 77.6%), among
whom 28.5% were second-year residents. The
most represented specialties among residents,
specialists, and university hospital physicians
(n=202) were family medicine (64, 25.3%) and
emergency medicine (22, 8.7%). Fifty-one
participants have not indicated their specialty.

The median number of shifts per month was 6
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[4.75-7].
physicians included have had shifts after the
the COVID-19 pandemic

Two hundred and eight of the

beginning  of
(82.21%).

Table 1. Correlation between PNS scale and
sociodemographic and shifts’ characteristics

PNS scale p (r)

Sociodemographic characteristics

Age 0.40 (0.05)
Number of children 0.41 (0.05)
Marital status NS
Data about the shift
Number of shifts per month 0.002 (0.20)
Number of physicians per shift 0.57 (0.036)
Compensatory rest before the shift 1073 (-0.23)
Compensatory rest after the shift 0.59 (-0.03)
Number of sleep hours 103 (-0.26)
Number of admissions 103(0.29)
Planned admissions 103 (0.24)
Unplanned admissions 0.002 (0.20)
Quality of teamwork 0.072 (-0.17)
Accessibility to complementary exams 1073 (-0.25)
Accessibility to specialist advice 0.01 (-0.164)
Data related to COVID-19
Number of COVID-19 samples carried out 0.008 (0.32)
personally
L\(I:l:)rrrébgrrezlzesrutshp:r::tﬂred patients with a COVID 0.002 (0.22)
Number of COVID + patients 1073(0.30)

The median PNS score was 85 [57.00-111.50]
ranging from 7 to 200. Considering the highest
quartile (111) as the cutoff to indicate a PNS
syndrome, we have found that 65 physicians
have developed PNS syndrome (25.70%).

The post-night-shift scale was correlated neither
with age nor with the number of children. Data
related to the COVID-19 pandemic were
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strongly correlated with the PNS scale mainly
the number of COVID-19 patients seen during
the shift (10) (Table 1). The PSS was correlated
with the PNS scale (p=0.01) but this correlation
was weak (r=0.162).

Table 2. Correlation between the four dimensions

of the PNS scale with the overall

Post nightshift symptoms PNS scale P (r)
Somatic symptoms

Tiredness 102(0.65)
Discomfort 102(0.71)
Gastralgia 102(0.61)
Diffuse pain 102(0.68)
Headaches 102(0.63)
Behavioral symptoms
Unfinished activities 102(0.61)
Verbal fluency disorders 103(0.66)
Over-commitment 102(0.50)
Cynicism 102(0.51)
Reckless spending 102(0.45)
Mood disorders
Irritability 102(0.80)
Mood swings 102(0.73)
Intolerance 102(0.76)
Anxiety 102(0.70)
Impulsivity 102(0.69)
Psychological symptoms
Attention disorder 102(0.76)
Word finding difficulties 102(0.75)
Memory disorder 102(0.73)
The feeling of being easily 10°(0.62)
influenced
Slow thinking 10°(0.73)

The median libido away from a night shift was 6
[3-8] and on post-nightshift was 4 [1-7].
the libido, 48

participants have had an increase in libido The

Concerning variation of

delta libido was correlated with the PNS scale
(p=0.007).
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Table 3. Predictors of PNS syndrome
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PNS syndrome  No PNS syndrome
(n=61) (n=183) Mann- Whitney U P value
Mean rank Mean rank

Age 128.20 120.60 5234.00 0.46
Gender 107.00 127.67 4636.00 0.021
Number of children 125.43 121.52 5402.50 0.48
Number of shifts per month 143.65 115.45 4291.50 0.006
Compensatory rest before the shift 116.50 124.50 5215.50 0.074
Compensatory rest after the shift 125.00 121.67 5429.00 0.71
0Nl:Jtmber of COVID-19 samples carried 48.08 3290 197.00 0.007
Number of suspected patients with
a COVID score greater than 4 111.58 86.86 2641.50 0.004
Number of COVID+ patients 110.73 84.93 2525.50 0.002
number of physicians per shift 117.20 124.27 5258.00 0.49
Number of sleep hours per shift 88.26 113.21 3378.00 0.008
Number of admissions 139.22 116.93 4561.50 0.032

Planned admissions 147.31 114.23 4068.00 0.001

Unplanned admissions 129.02 120.33 5184.00 0.40
Accessibility to complementary exams 106.15 127.95 4584.00 0.035
Quality of teamwork 115.30 124.90 5142.00 0.35
Accessibility to specialist advice 110.97 126.34 4878.00 0.137
Consumption of hypnotic drugs 122.00 122.67 5246.00 0.111
Consumption of stimulant drugs 120.50 123.17 5520.50 0.75
PSS 134.58 118.47 4844.50 0.120

We have found that coffee, tobacco, and alcohol
consumption increased after a night shift.
Tobacco consumption was 5.34 (+ 9.86) on a
normal day ranging from 0 to 30 cigarettes while
it was 6.43 (x 13.11) on post-night-shift ranging

from 0 to 60 cigarettes.

The four dimensions of the PNS scale were
strongly correlated with the overall scale (Table
2). The number of shifts per month, the number of
sleep hours, as well as the number of admissions
and planned admissions (U=4068.00, p=10-3),
were associated with a higher risk of developing
PNS syndrome (Table 3). The number of
suspected patients with a COVID-19 infection
(U=2641.50, p=0.004), the number of COVID+
patients (U=2525.50, P=0.002), as well as the
number of samples carried out (U=197.00,

p=0.007 were predictors of developing PNS

syndrome (Table 3). Working during the
pandemic was not correlated with the
development of PNS syndrome (p=0.194)
while working in a COVID-19 unit was a

strong predictor of PNS syndrome (10-3).

Table 4: Independent predictors of Post-

night shift
p- Odds Confidence

value  ratio interval
Working in a 103 1.44 [1.09,1.92]
COVID-19 unit
The number of 103 1.52 [1.21,1.90]
admissions
The number of 103 1.40 [1.10,1.80]

sleeping hours

The independent predictors of developing
PNS syndrome were working in a COVID-19
unit, the number of admissions, and the

number of sleeping hours (Table 4).
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DISCUSSION

Post-night-shift syndrome can lead to major
health concerns and can negatively impact
physicians’ performance. Our study has
confirmed that the night shift is not just a hard-
working circumstance but also a highly
distressing condition that can lead to a defined
syndrome: the post-night-shift syndrome. Most

of the physicians have had moderate stress.

Physicians’ wellness is frequently discussed,
though it is not sufficiently prioritized. The
necessity of providing uninterrupted healthcare
services worldwide requires many healthcare
professionals to work in the night-shift system.
Nighttime duty is an important component of

physicians’ training in most specialties.

During the night shift, physicians are on duty
during their biological resting phase and are
forced to schedule sleep to their biological active
phase. Post-night-shift syndrome was recently
described in an observational, multicentric study
in the emergency units of Hérault and Gard [3].
Its mechanisms are still debated. It seems to be
related to increased levels of Interleukin-8,
measured as a stress biomarker, after working a
24-hour shift,

inflammatory  processes

indicating an increase in
[12].

circadian rhythms [diurnal rhythms of cortisol]

Moreover,

alert us in the morning hours [pre-shift] but cause
us to feel fatigued as cortisol concentrations
gradually decline over the day [post-shift] [13].
For example, it has been reported that one night

of sleep deprivation increases cortisol release
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[14]. Human physiology is arranged to sleep at
night and to be awake in the daytime. This can
be evidenced by hormones released in the
circadian rhythm. Among these hormones,
melatonin is released during nighttime sleep, but
not during daytime sleep. Sudden changes in
melatonin release can produce a jet-lag-like
condition, disrupting human mental health and

sleep rhythm [8].

Furthermore, according to Cakan et Yildiz, a
whole-night shift lowered platelet numbers,
attention, and estradiol levels but
increased NRBC, IL-1pB, TNF-a, and IL-6 levels.

All of these data suggest that night shifts disrupt

visual

homeostatic and circadian mechanisms, but the
effects of whole-night shifts were much more
than  half-night  shifts  [15].
recent research conducted by

dramatic
Furthermore,
Cuesta et al. showed that after a night shift,
cytokine release was partly altered in response to
the change in the sleep-wake cycle [16]. Another
study provides the first time evidence that
insufficient sleep restoration over circumscribed
cortical areas leads to aberrant behavior. In
chronically sleep-restricted subjects, low slow-
wave sleep intensity over the right prefrontal
cortex - which is linked to risk behavior — may
lead to increased and subjectively unnoticed
risk-seeking [17].

The COVID-19 pandemic may allegedly have
exacerbated occupational fatigue and burnout
among doctors. Several studies have found that

the COVID-19 pandemic has had an impact on
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well-being [15,16]. We have
assessed stress among physicians working

physicians’

nightshifts using the perceived stress scale. We
have found that most of the residents have had
moderate stress [80.24%]. Similarly, in a cross-
sectional study including resident physicians
working night shifts, Hassan et al. found that
most of the residents have had moderate job
stress [18].

In our study, age was not correlated with the
development of PNS syndrome. Leso et al
demonstrated that shift work (particularly night
shifts) has serious immediate negative effects on
cognitive functions, especially regarding the
cognitive domains related to attention, memory,
and response inhibition. These findings found
that increasing age is the most important risk
factor for cognitive detriment [6]. Gender
differences in work injury risk among shift
workers have also been explored. However,
there is limited empirical evidence showing an
interaction between shift work and gender that
definitively points to shift work as more adverse
for either women or men. In our study, gender
was not associated with PNS syndrome. In
contrast, Wong et al have proven that shift work
is a greater challenge for women than men due to

cyclical menstrual changes [19][20].

We found that the number of sleep hours during
the shift is a strong predictor of PNS syndrome
[p=0.008]. Similarly, the results of Wali et al’
study indicate that the factor that significantly

affects mood and performance post-night-shift is
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the number of hours slept during the night shift
[P =0.03] [21]. Furthermore, Osterode et al have
found in their series, including physicians from
different departments, that although mean sleep
deprivation during night-shift was relatively
small [1.5 h] the impairment in participants’
mental state was high in all three dimensions
[mood, vigilance, and agitation];
p <0.001 [22]. Thus, it is crucial to fight against
sleep deficiency during night shifts. Indeed, the
Accreditation Council for Graduate Medical
Education Task Force has recommended
strategic napping for residents, especially after
16 hours of continuous duty and between 10 PM

and 8 AM [23].

The number of shifts per month was also
correlated with PNS syndrome. Several studies
have found that physicians working 1 to 4-night
shifts per month have lower stress compared to
those working more than 9 shifts per month [22-
24]. Besides, work control includes also the
number of physicians. Being a single resident is
associated with job stress [18]. Oppositely, in our
study, the number of physicians per shift was not
associated with the development of PNS

syndrome.

The total number of unplanned admissions also
seems to be an important parameter. It was
directly linked with tachycardia in emergency
physicians working night shifts: each admission
increased

the number of minutes of tachycardia >100 bpm

by 2.0 min [p < 0.019],
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and increased the number of minutes of
tachycardia > 120 bpm by 0.2 min
[p < 0.027] [25]. In contrast, in our study, the
of total

number admissions and planned

admissions  were  associated  with  the
development of PNS syndrome. Yet, the number
of unplanned admissions was not associated with
the development of PNS syndrome. This result
may be explained by the fact that unplanned
admissions  concern  mainly  emergency
physicians who are more comfortable with

unplanned visits than other specialists.

When caring for patients during a pandemic,
physicians are exposed to repeated and

prolonged stressors, while their health is
endangered due to direct exposure to an
infectious disease. It is therefore expected that
these stressors have an impact on mental health.
In a tertiary infectious disease hospital for
COVID-19 in China, the incidence of anxiety
was as high as 23.04%, and the incidence of post-
traumatic stress disorder was estimated at
27.39% [26]. We have found that the median
PNS scale was 85 [57.00-111.50]. Similarly,
Fasula et al found that the median PNS scale was
89 among emergency physicians [73.5-157.5]
[3]. Indeed, the high-risk contacts [working in
the department of respiratory, emergency,
intensive care unit, and infectious disease staff
were twice more likely to suffer anxiety [p=0.01]
and depression [p=0.02] than the non-clinical
technical

staff [working in administrative,

operations] [5]. In a cross-sectional study
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conducted by Abdulah et Musa, the physicians
who dealt with suspected or confirmed cases of
COVID-19 were more likely to develop sleep
problems and stress after the night shift [27].

LIMITATIONS

A few limitations are to be highlighted. First, the
study was conducted on a single site. The results
may not reflect the shift conditions across
Tunisia. Second, this study was limited by the
small size of the sample. Indeed, although
physicians tend to adapt to technological
advances, it should be kept in mind that some of
them have limited technological literacy and do
not utilize social media. The results should be
replicated in larger samples to validate the
contribution of the analyzed variables. Finally,
we cannot exclude the possibility that other
factors not assessed in our study, such as patient-
doctor communication and social support, may
also contribute to the development of PNS

syndrome.

Despite the limitations abovementioned, we
hope that our study findings will provide data
support for the targeted interventions on
psychological health in Tunisian physicians,

especially during the COVID-19 pandemic.
CONCLUSION

The night shift is a condition that primarily
affects physicians. The PNS may cause several
disorders and may decrease the physicians’ well-
being. At the beginning of the COVID-19
pandemic, working in a COVID-19 unit was a
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predictor of the development of PNS syndrome,
as well as the number of COVID-19 patients
confirmed and suspected and the number of

samples carried out.

These findings suggest the need to reappraise the
efficacy and feasibility of current policy
regulating the scheduling of physicians and, if

warranted, place further limitations on working

hours and increase the number of junior
physicians
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