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Abstract

Purpose Shift work has detrimental effects on healthcare workers, which may be further compounded by frontline work
during the COVID-19 pandemic. We postulated that sleep would worsen and distress would increase during COVID-ward
service.

Methods Doctors (n = 18) were recruited from a tertiary centre during the second wave of the COVID-19 pandemic in Mel-
bourne, Australia. Participants had been rostered ON to consecutive 7 day or night shifts and a week OFF over a fortnight. 9
worked on COVID wards managing positive/suspected COVID patients, and 9 were allocated to general MEDICAL wards.
Participants wore wrist actigraphy, and completed the Pittsburgh Sleep Quality Index (PSQI), Epworth Sleepiness Scale
(ESS), and Kessler Psychological Distress Scale (K10) at baseline and the end of each week.

Results Both the COVID and MEDICAL groups spent less time in bed and had reduced total sleep time during their week
ON shift compared to week OFF shift. The COVID group had worse sleep quality (PSQI A+ 1.0, 6.8 vs 5.8, p=0.036),
daytime sleepiness (ESS A +2.6, 8 vs 5.4, p=0.014) and greater distress (K10 A+1.7, 17 vs 15.3, p=0.002) during their
week ON compared to BASELINE.

Conclusion During the COVID-19 pandemic shift workers had poorer sleep during their week ON. Those working on
COVID wards had greater distress during their week ON than those working on general MEDICAL wards. It is important
to recognise the potential for sleep deficits and greater distress in medical workers during the pandemic.

Keywords Shift work - COVID-19 - Junior doctors - Mood - Sleep disturbance - Psychological distress

Introduction

Shift workers are susceptible to detrimental health effects
associated with sleep loss due to circadian misalignment.
These effects include increased sleepiness during waking
hours [1], decreased mood, impaired neurocognitive func-
tion and poorer work performance [2-5]. Additionally,
the current COVID-19 pandemic has placed extra burden
on medical staff which has resulted in increased levels of
reported sleep disturbance across frontline workers on a
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global scale [6-8]. In this study, we aimed to assess the
effects of shift work on doctors’ sleep and mood whilst
working on a COVID ward compared to doctors perform-
ing shift work on a standard medical ward.

Methods

During the COVID-19 pandemic’s second wave in Mel-
bourne Australia, where there was a resurgence of case
transmissions from June 2020 until its elimination in com-
munity viral transmission in November 2020 [9], 21 doctors
were recruited from a tertiary hospital between August and
December 2020. Over a 2-week period participants were ros-
tered to their regular week of shift work with seven consecu-
tive shifts (day or night) and a week off, in either order. 11
participants worked exclusively on the COVID ward treating
only patients with confirmed or suspected COVID-19 infec-
tion (COVID), and 10 participants worked on the general
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medical wards with the same working conditions as prior to
the COVID pandemic (MEDICAL).

In the COVID group, three of the 11 participants were
rostered to seven consecutive night shifts during their week
on, and the remainder worked seven consecutive day shifts.
Two of the ten participants in the MEDICAL group worked
nightshifts and eight worked day shifts. The duration of each
shift varied between 10 and 12 h.

This study was approved by Eastern Health Ethics com-
mittee (approval number LR20/057) where during the fort-
night, participants wore continuous wrist actigraphy (Acti-
watch Spectrum Pro-MiniMitter Philips) and completed a
sleep diary. Sleep diary was used as an aid to facilitate actig-
raphy analysis. Questionnaire data were collected at baseline
(BASELINE), end of week on (ON) and end of week off
(OFF). This comprised the Pittsburgh Sleep Quality Index
(PSQI), the Epworth Sleepiness Scale (ESS), and the Kes-
sler Psychological Distress Scale (K10), which provide sub-
jective measures of sleep quality, daytime sleepiness, and
psychological distress [10—12] and delta change measures
were calculated between weeks ON and OFF. The change
in questionnaire measures between groups were tested using
t-tests, while the change within groups were tested using
paired t-tests.

Results

Of the 21 participants, two withdrew from the study and
one participant had incomplete data leaving 18 participants
in total, nine in each group. There were no significant dif-
ferences in age or gender between the groups with median
age 28 years across the whole sample (range 23-49 years,
p=0.687), with five females in each. Comparing the COVID
to MEDICAL group, there were no significant differences
in baseline PSQI (CI —0.098 to 4.53, p value=0.191), ESS
(CI —1.651 to 3.873, p value=0.406), or K-10 (CI —4.72
to 2.95, p value =0.630) scores (Fig. 1).

PsQl

For the COVID group there was a significant improvement
in PSQI during the week OFF (A —1.6, 4.3 vs 5.9) and dete-
rioration during week ON (A + 1.0, 6.9 vs 5.9) compared to
baseline (p =0.036). For the MEDICAL group there was
no significant change in PSQI during week OFF (A —1.0,
3.1 vs 4.1) or week ON (A +0.3, 4.4 vs 4.1). Comparing
COVID to MEDICAL there was no significant difference
in the change in PSQI from baseline to week ON or OFF
between groups (Fig. 1a). Overall the PSQI tended to be
higher in the COVID group than the MEDICAL group at
all 3 time points but did not reach statistical significance.
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Fig. 1 a Pittsburgh sleep quality index, b Epworth sleep scale. ¢
Kessler psychological index. Mean scores and standard deviation
at BASELINE, week OFF and week ON for doctors working in
COVID-ward service and MEDCIAL service

ESS

For the COVID group there was a significant improvement
in ESS during the week OFF (A —1.7, 3.7 vs 5.4) and dete-
rioration during week ON (A +2.6, 8 vs 5.4) compared to
baseline (p =0.014). For the MEDICAL group there was
no significant change in ESS during week OFF (A - 1.1,
3.2 vs 4.3) or week ON (A + 1.1, 5.4 vs 4.3). Comparing
COVID to MEDICAL there was no significant difference
in the change in ESS from baseline to week ON or OFF
between groups (Fig. 1b).



Sleep and Biological Rhythms (2022) 20:601-604

603

K10

For the COVID group there was a significant improvement
in K10 during the week OFF (A —-2.9, 12.4 vs 15.3) and
deterioration during week ON (A +1.7, 17 vs 15.3) com-
pared to baseline (p=0.002). For the MEDICAL group there
was a significant improvement in K10 during the week OFF
(A—-3.3,12.9 vs 16.2) and the week ON (A —1.1, 15.1 vs
16.2) compared to baseline (p =0.033). Comparing the
COVID and MEDICAL groups, there was no significant dif-
ference in the change in K10 from baseline to the week OFF,
but from baseline to week ON the COVID group was signifi-
cantly worse (p =0.04) than the MEDICAL group (Fig. 1c¢).

Actigraphy

According to actigraphy data, both COVID and MEDICAL
groups had a significant decrease in total time in bed and
total sleep time during their week ON compared to their
week OFF (Table 1).

Discussion

During the COVID pandemic in Melbourne, doctors spent
less time in bed and slept less overall during their week ON
shift compared to week OFF measured objectively with
actigraphy. This occurred irrespective of whether they were
working frontline on the COVID ward or general MEDICAL
ward. In examining different components of sleep episodes,
we found that sleep efficiency was preserved and WASO
and nocturnal awakenings did not change during week
ON indicating that insufficient sleep time rather than sleep
disruption was the major concern for this group. Changes
in Bed Time recorded on actigraphy reflect the circadian

rhythm changes affecting those on night shifts compared
to day shifts. Subjectively, participants on COVID-ward
service reported poorer sleep quality (on PSQI) and more
daytime sleepiness (on ESS) during their week ON com-
pared to BASELINE, whilst the opposite was true during
their week OFF. Although those on general MEDICAL ward
service did not change subjectively during their week ON,
overall there was no significant difference in PSQI and ESS
between the COVID and MEDICAL groups from BASE-
LINE to week ON. Mood worsened in the COVID group (on
the K10) during week ON compared to BASELINE and this
was significantly worse than in the MEDICAL group. Part of
this difference was explained by an unexpected improvement
in mood in the MEDICAL group during week ON.

Our findings are consistent with literature which has
assessed sleep and affective disorders in healthcare workers
during the COVID-19 pandemic. For example, a systematic
review and meta-analysis reported high rates of depression
(31%) and sleep disorders (44%) in healthcare workers dur-
ing the COVID-19 pandemic [7]. Shift work disorder and
psychological distress has been identified in nursing cohorts
during the COVID-19 pandemic [13—-15] However, as far as
we are aware our study is the first to demonstrate a signifi-
cant worsening in sleep and mood during the week ON shift
in doctors during the pandemic. Furthermore, we found that
psychological distress was significantly worse in those work-
ing on the COVID ward compared to the general MEDICAL
ward. Whilst we can only speculate as to the origin of the
increased psychological stress (e.g. working in a high-pres-
sure environment with increased personal protective equip-
ment requirements), it has significant implications given that
previous research has linked prolonged distress and clini-
cian burnout in hospital settings [16]. Given the continued
nature of the pandemic, our findings have implications for
the continued health and safety of staff, and suggest that

Table 1 Actigraphy data for COVID and MEDICAL groups across week OFF and week ON

COVID group week OFF COVID group week ON MEDICAL group  MEDICAL group week ON
week OFF
TIB (min) 537 (£81) 432# (£ 68) 514 (+36) 44381 (£ 60)
TST (min) 447 (+46) 374# (x£51) 435 (x£37) 3807 (+52)
SE (%) 86 (£5) 87 (x4) 85 (£5) 86 (+3)

BT (24 h notation hh:mm) 23:40 (+01:20)

SOL (min) 19 (=19) 14 (£12)
WASO (min) 44 (+16) 26 (£8)
No. of awakenings 29 (+=12) 29 (29)

DS 23:45 (+00:45)
NS 08:59 (+01:37)

23:40 (£01:15) DS 23:14 (+00:21)

NS 10:45 (+02:39)

15 (£6) 15 (x1D)
42 (£3) 34 (x11)
33 (x8) 22 (x10)

TIB time in bed, TST total sleep time, SE sleep efficiency, BT bed time, DS day shift workers, NS night shift workers, SOL sleep onset latency,

WASO wake after sleep onset
Data presented are mean (SD)
#r<0.05 'p<0.05
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opportunities to obtain adequate sleep and maintain mental
health are vital.

There are several limitations to the current study. This
is a single centre study which limits the generalisability of
the findings. The small sample size means negative results
may be due to type 2 errors. In addition, although there were
shifts in circadian rhythm sleep—wake times in night shifts
compared to week off and day shift workers, the sample
size prevented analysis of day versus night shifts in the
study population. Future studies should examine differences
based on shift type given that previous research has identi-
fied decreased health and productivity outcomes associated
with night shift work [3], as well as higher impacts on social
life outside of work [17]. However, this opportunistic real
world study during the second wave of the COVID pandemic
in Melbourne allowed collection of objective sleep data and
detailed subjective data at three timepoints.

Conclusion

During the COVID-19 pandemic, medical staff performing
shift work had less sleep opportunity and slept less during
their week ON shift. Those working on the COVID ward had
lower mood during their week ON shift, than those work-
ing on the general MEDICAL ward. The COVID-ward par-
ticipants also had greater subjective sleep disturbance and
daytime sleepiness during their week ON shift compared
to baseline. It is important to recognise this sleep deficit
for medical staff performing shift work during the COVID
pandemic and in particular the potential detrimental effects
on mood for those working exclusively on the COVID ward.
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