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SLEEP AND FATIGUE IN HOSPITAL PHYSICIANS
IN RELATION TO SHIFT WORK

Vangelova K., Cekova l., Dimitrova I.
National Center of Public Health and Analyses, Sofia, Bulgaria

Introduction. Sufficient and good quality sleep is crucial for shift workers because of its implications on performance and
health. The aim of the study was to follow the effects of night shifts and overtime work on sleep and fatigue of hospital physi-
cians in Bulgaria.

Methods. The study was cross-sectional and comprised 719 physicians, 429 female and 291 male, of average age (44.4 = 14.2)
years from Sofia hospitals. Anonymous questionnaire survey included Karolinska Sleep Diary, demographic information,
work place variables, working hours and shift system. The statistical analyses were carried out with SPSS.

Results. 26 % of the physicians worked only in day shifts, 55 % from 1 to 4 night shifts, and 28 % more than 5 night shifts.
Great deal of the physicians worked more than 40 hours weekly as follows: 38 % worked 41—50 hours per week, 27 % —
51—60 hours and 14 % > 61 hours. The quality of sleep, estimated by SQI was worse with the increase of the number of night
shifts (F = 4.260, p = 0.01) and sleep duration and insufficiency of sleep with increase of the hours worked weekly.
Discussion. Shift working with more night shifts monthly and overtime hours weekly contributed to impaired sleep in the
studied group of physicians. The sleep impairment was more evident within the increase in the number of night shifts.
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Introduction

Some of the effects of night shift work are related to
circadian disruption, sleep impairment and fatigue [1,
2], but also to higher risk of development of cardiovas-
cular disease [4—6] and peptic ulcer [7]. Night work
can also result in type 2 diabetes [8], rheumatoid
arthritis [9], multiple sclerosis[10], cancer[11, 12]etc.
Night shift work is more prevalent in health care sec-
tor, especially in hospitals. Shortened or disturbed sleep
is among the most common health-related effects of
night shift work [13, 14]. In a meta-analysis, based on
36 primary studies, Pilcher et al. [15] concluded that
within rotating schedules night shiits resulted in the
decrease of the length of sleep (mean 5.9 hours), while
morning shifts had a moderate detrimental effect on
sleep length (mean 6.6 hours). Insufficient sleep and
poor sleep quality can contribute to fatigue, a critical
issue also in relation to possible medical errors.
Working extended shifts (more than 8 hours per
day), working overtime (more than 40 hours per week),
and working both extended shiits and overtime can
have adverse effects on sleep, alertness and worker’s
health. Extended shifts have been associated with
higher risk of accidents, more psychosocial complaints,
more cardiovascular symptoms, higher risk for devel-
opment of hypertension [1, 16, 17]. Working overtime
has also been associated with increased risk of making
errors, poorer perceived health, adverse health effects,
increased morbidity and mortality [1, 18, 19].

The work of physicians is responsible and decision-
rich in changing clinical environments with irregular
working hours, often including night work and overtime.

The aim of the study was to study the effect of
night shifts and overtime work on sleep and fatigue of
hospital physicians in Bulgaria.

Methods

Study design. A cross-sectional survey was con-
ducted which included 19 the largest hospitals (> 150
beds) in Sofia, Bulgaria, as a part of the study of risk
factors for health in health care sector. The survey was
anonymous, self-administered questionnaire was
filled in by the physicians at their workplaces. 719
physicians took part in the study, 429 female and 291
male of the average age of (44.4 + 14.2) years and the
average length of service of (19.2 + 14.0) years.
Data collection. The questionnaires included
information about demographic, physical and behav-
ioral characteristics as well as previous and current
work schedules of the physicians. The information
was collected on the current schedule with the options:
only daily shifts, morning/afternoon shiits, rotating
shifts or only night shifts. In the study, night shiit was
defined as hours worked between 24:00 and 08:00.
Also, the information was collected on how many
night shifts was worked per month: 0 nights per
month, 1—2 nights per month, 3—4 nights per
month, more than 5 nights per month. To assess the
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history of night work, respondents reported the num-
ber of years they worked in night shifts (including
rotating and non-rotating night shiits). Also, the par-
ticipants answered a question on overtime worked in
the hospital and how often it happened, whether they
had a second job, and taking in account the overtime
and the second job how many hours on average they
worked per week. The average hours worked per week
were specified as follows: 21—40 hours, 41—50
hours, 51—60 hours and > 60 hours/week. In the
analysis, we counted over 40 working hours per week
for a long working week.

Sleep quality and fatigue. The participants com-
pleted a Karolinska Sleep Diary containing questions
about «sleep duration», «sleep quality», «insuffi-
ciency of sleep», «fatigue in the morning after awak-
ening», «ease of falling asleep», «waking up during
sleep», «early awakening», and «sleep throughout».
The questions were rated by a 5-point scale (1 — bad
sleep, 5 — no sleep problems). A sleep quality index
SQI was formed and calculated from questions relat-
ed to «sleep quality», «fatigue in the morning after
awakening», «ease of falling asleep» and «sleep
throughout». Fatigue was measured by a question-
naire, consisting of 9 questions concerning «the dif-
ficulty to rest after work», «the degree of fatigue at the
end of the working day», «the feeling of rest after
dinner», «the feeling of rest on the second day off»,
«the difficulty to concentrate after work», «communi-
cation problems after the end of the working day»,
«the need for more time to feel rested after work»,
«the desire for seclusion for about an hour after
work», «the lack of willingness to do anything after
work due to fatigue», «the inability for optimal work
performance at the end of the day due to fatigue» and
the fatigue was calculated summing the positive
answers.

Data analysis. The data was introduced and pro-
cessed with the SPSS 15.0 statistical package.
ANOVA and Pearson correlation coefficient were used
for statistical analyses, and the significance level was
set at as p < 0.05.

Results

The study data showed that 26 % of physicians
worked only on day shiits, 10 % worked on morning/
afternoon shifts and 64 % worked on rotating shits.
The great part of physicians, working only on day
shiits, have history of working rotating shifts with

night work. 28 % of physicians worked more than on
5 night shifts, 43 % worked on 3 to 4 night shifts,
12 % — 1 or 2 night shifts and 30 % didn’t have night
shiits.

A great deal of physicians reported that they had
overtime work (work after the end of the working time)
as follows: 33 % had rarely overtime work, 36 % had
overtime work 2—3 times per week and 29 % had
overtime work every day. A part of physicians — 28 %
shared that they were working at the other work place.
The additional work led to longer working hours per
week. Only 21 % of physicians shared that they
worked 21—40 hours a week, while 38 % worked
41—50 hours a week, 27 % worked 51 —60 hours a
week and 14 % worked over 61 hours a week.

Sleep duration did not differ by the type of the
working time arrangements as the number of night
shifts per month, but most of the sleep quality charac-
teristics were significantly influenced by the number
of night shifts per month, the most significantly the
self-estimated insufficiency of sleep, fatigue in the
morning after awakening, and sleep quality index
(Table 1), followed by self-rated sleep throughout.
The fatigue was higher in physicians, working on
night shifts.

Sleep duration was shorter with working for more
hours per week and the insufficiency of sleep increased
(Table 2), but the quality of sleep did not seem to be
influenced significantly. The fatigue increased signifi-
cantly with the number of working hours per week.

Gender differences were found only for sleep dura-
tion (F = 15.240, p < 0.001) and early awakening
(F = 7.166, p < 0.01). The female physicians slept
more (7.6 + 1.1) hours) in comparison with males
(7.2 + 1.2) hours), while the latter had more often
early awakening.

The type of work time arrangements correlated
negatively with insufficiency of sleep, fatigue in the
morning after awakening and sleep quality index.
Quality of sleep, insufficiency of sleep, fatigue in the
morning after awakening and sleep quality index
correlated negatively with number of night shifts per
month, and insufficiency of sleep, fatigue in the
morning after awakening, sleep duration and sleep
quality index correlated negatively with the ratings of
additional work after the end of the working time.
The characteristics and insufficiency of sleep, fatigue
in the morning after awakening and sleep duration
correlated negatively with working hours per week
(Table 3).
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Tahle 1
Quantity and quality of sleep (1 = poor sleep, 5 = no problems with sleep) and fatigue
(1 = low level of fatigue, 9 = high level of fatigue) according to the number of night shifts
per month for hospital physicians
Sleep characteristics and 0 shifts 1-2 shifts 3—4 shifts > § shifts
fatigue/ number of night (n = 226) (n = 85) (n = 224) (n = 198) F
shifts/month X+ SD X+ SD X+ SD X+ SD
Sleep duration 74+09 7512 74+1.1 7.4+1.4 NS
Quality of sleep 35+09 35+1.0 3.5+0.9 33+0.9 NS
Insufficiency of sleep 27+13 25+1.2 24+1.1 23+1.1 4.451%*
Zﬁﬁfﬁvﬁéﬂ?ﬂ?mmg 20410 26409 26409 26409 5.649%%
Ease of falling asleep 36+1.0 34+£1.0 35£1.0 32+1.0 6.196%**
Waking up during sleep 3.1+1.1 32+1.0 34+1.0 3.1+£1.0 NS
Early awakening 31+1.1 34+1.2 32+1.1 3.1+1.2 NS
Sleep throughout 35+1.1 3.7+0.9 3.6+ 1.0 33+1.1 3.509*
Sleep quality index 34+0.7 33+0.7 33+0.7 3.1 +0.7 4.260**
Fatigue 50+£3.2 6.5+32 54+29 55+2.8 5.078**
Note. *p < 0.05, **p < 0.01, ***p < 0.001.
Table 2
Quantity and quality of sleep (1 = poor sleep, 5 = no problems with sleep) and fatigue
(1 = low level of fatigue, 9 = high level of fatigue) according to working hours per week
Sleep characteristics and 21-40 hours 41-50 hours | 51-60 hours 61 hours
fatigue/ number of working (n = 144) (n =276) (n=199) (n=98) F
hours/week X+ SD X+ SD X+ SD X+ SD
Sleep duration 7.6+ 1.1 75+1.0 73+£12 7.1+£1.5 3.393%*
Quality of sleep 34+09 3.5+0.8 34+09 34+1.1 NS
Insufficiency of sleep 27+13 25+1.1 24+1.1 2.1+12 6.520%**
Z;Zf‘;’v:;(;ﬁfnr;omlng 28409 27409 26+09 26+ 1.1 NS
Ease of falling asleep 34+1.1 34+09 34+£1.0 35+1.1 NS
Waking up during sleep 3.1+1.1 32+1.0 32+1.1 32+1.2 NS
Early awakening 3.0+1.2 33+1.1 32+1.1 32+1.2 NS
Sleep throughout 35+1.0 3.6+1.0 34+1.1 35+ 1.1 NS
Sleep quality index 33+0.8 33+0.6 32+0.7 32+0.8 NS
Fatigue 5.1+£3.2 52+29 5.6+3.0 6.0+3.0 NS

Note.*p < 0.05, **p < 0.01. ***p < 0.001.

Discussion

Shift work, especially night shift work, and long work-
ing hours are known to impair sleep and contribute to
fatigue [1, 14, 21, 22]. Quantification of shift work
and working hours of physicians is a quite difficult
issue because of the great diversity of shift schedules,
changing work time patterns during work experience,
work on call, etc. The physicians in the studied hospi-
tals in Sofia work mainly on rotating shifts with night

work (64 %), part of them work on day shifts, but
had history of night shift work. Some of the latter and
the ones working on morning/afternoon shifts have
1—4 night shifts on duty monthly, and 71 % of the
studied physicians worked on more than 3 night shifts
per month during the period of the study.

The present study has demonstrated that the
higher percentage of the physicians working in Sofia
hospitals had over 40 working hours per week, 38 %
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Tahle 3

Correlation between sleep characteristics and working time arrangement, number of night shifts
per month, overtime and working hours per week

oty Type of.work time Number of night . Working hours
Sleep characteristics (day, morning/afternoon, . Overtime
q . . shifts per month per week
rotating, night shifts)

Sleep duration .027 -.019 -.110%* - 131%*
Quality of slee -.042 -.087* -.041 -.024

ty p
Insufficiency of sleep - 133%* - 141%x* - 230%** S 17 1H
Fatigue in the morning - 14G¥*x - 138w 237w -095*
after awakening
Ease of falling asleep - 102%* - 132%%% .003 .016
Waking up during sleep .045 .011 -.005 .002
Early awakening .056 -.001 .031 .063
Sleep throughout .008 -.057 .050 -.042
Sleep quality index -.087* - 128%** -.086* -.047

Note.*p < 0.05, **p < 0.01,*** p < 0.001.

worked for 41—50 hours per week, 27 % worked for
51—60 hours per week and 14 % worked over 61
hours per week, adding to both sleep impairment and
fatigue, especially taking in consideration work char-
acteristics of undertaking intense, responsible and
decision-making work often in a lack of time.

The sleep quality was highly significantly influ-
enced by the night work, being the worst for physi-
cians, working more than on 5 night shifts monthly.
These data are in accordance with earlier findings [1,
20, 23], as well as the data on sleep of hospital nurses
in Sofia [21]. The disturbed sleep is considered as a
common pathway connecting night shift work with
adverse health effects and the medium in between is
the insufficient recovery [ 14]. We were not able to dif-
ferentiate the effect of duration of night shiit work, as
the length of service under night shift work was paral-
lel to age of physicians.

While the night work influenced mainly the sleep
quality, the long working hours influenced the sleep
duration and the subjective rating for insufficiency of
sleep, in greater extend in male physicians. The
fatigue increased with the longer working hours, but
did not reach significance.

We consider that one limitation of the study is that it
failed to quantify the number of night shiits worked by
the former shift working physicians, covering day shifts
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COH 1 BTOMA B AIKAPIB Y AIKAPHSIX Y 38’'A13KY 31 SMIHHOIO NPALEIO
HauioHaAbHWUIN LeHTP MPOMAACLKOI OXOPOHW 3A0POB'S | aHaNI3y

Bemyn. loctatHill i IKiCHUIA COH Ma€ BUpilllaJibHEe 3HAYEHHS JUIS MPaliBHUKIB, SIKi MPalO0Th 32 3MiHHUM TpadikoMm,

yepes iXHill BIUTMB Ha Ipalie31aTHICTh Ta 3I0pOB’s.
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Mema Oocaioncenns — BU3BHAYUTU BIUIMB HIYHUX 3MiH Ta ITOHAJAHOPMOBOI pOOOTM Ha COH Ta BTOMY JIiKapiB Yy JIKapHIX
Bousrapii.

Mamepianru ma memoodu docaioxncenns. byno mpoBeAeHO MOMepeYHe TOCTIIKEHHS, IKe 0XOILToBajo 719 mikapis, 429 xiHOK
i 291 yonoBikiB cepenHboro BiKy (44,4 + 14,2) pokiB) y mikapHsx Codii. AHOHIMHE aHKETHE OMUTYBaHHS BKIIIOYAJIO
KapomniHchkuit 1mogeHHUK CHY, aeMorpadiuHy iHdopMallio, 3MiHM Ha poOOYOMYy Micili, poObodi yacu Ta Tpadik 3MiH.
CTaTUCTUUHUI aHaJIi3 MPOBOAWIM 3a foromMoror SPSS.

Peszynvmamu. 26 % nikapiB IpalLloBaIM JIMILE B A€HHI 3MiHM, 55 % Bin 1 10 4 Houi, i 28 % moHan 5 Hodeil. Benmka KibKicTh
JikapiB npaigoBaia moHan 40 roa Ha TkaeHb: 38 % mpaioBanu 41—50 rog Ha TWXKIeHb, 27 % — 51—60 ron i 14 % — 61 rox.
SkicThb cHy, sIKy olliHIOBaM 3a iHmekcoM SQI, Oyna ripinoro 3i 30imbIeHHsIM unciaa HivHuX 3MmiH (F = 4,260, p = 0,01),
TPUBAJIICTIO CHY Ta HEJOCTATHICTIO CHY 3i 30UIbLLIEHHSM pOOOYOTO TUXHS.

Bucroexu. 3minHa TIpalid 3i 30iIbIIIEHHSIM HIYHUX 3MiH IIOMiCSTYHO Ta ITOHATHOPMOBUX TOIMH Ha TUKIIEHB CITPHsIIa TIOTip-
LIEHHIO CHY B IOCJIIKyBaHili IpyIri tikapiB. [ToripiiieHHs cHy Oy10 OibII OYeBUAHUM Y 3B SI3KY 3i 301IbIIIEHHSIM KiJIbKOC-
Ti HIYHMX 3MiH.

KurouoBi cioBa: HiuHi 3MiHH, po6oTa M03a HOPMOIO, iHIEKC AKOCTI CHY

BaHnrenosa K., Yexkosa WU., Aumutposa W.

COH N YCTANOCTb Y BPAHEN B 6OABHULIAX B SABUCUMOCTN
OT CMEHHOIO TPYAA
HauvoHanbHbI LeHTp obLLecTBeHHOro 3ApaBOOXPaHEHUS U aHaAM3a

Bcmynaenue. JIocTaToOuHbIN M KAYECTBEHHBII COH MMEET pelualroliee 3HaYeHue 1J1si pAOOTHUKOB CMEHHOTO Tpy/a U3-3a ero
TTOCJICICTBUIA JIUIST TIPOU3BOIUTEILHOCTH U 37I0POBbSI.

Llens uccredosanuss — OTCIEANTD BIUSTHAE HOYHBIX CMEH M CBEPXYPOUYHOU pabOTHI HA COH U YCTAJIOCTD Y Bpaueil OOJIbHUIL B
boarapuu.

Mamepuansl u memoos: uccaedosanus. [1poBeneHo monepeyHoe UCClenoBaHNe, KOTOpoe Bkiovyano 719 Bpaueit, 429 xeH-
muH 1 291 MyX4uHy, cpenHero Bo3pacta (44,4 + 14,2) roga) B 6osbHULIaX Coun. AHOHMMHBIN ONMPOCHUK BKJIOYAT
KaponuHckuii THEBHMK CHa, aeMorpabudyeckyio WHGOpMalMio, epeMeHbl MecTa paboThl, pabouee BpeMst M CMEHHBIN
rpaduk. CTaTUCTUYECKUI aHAIU3 TPOBOIUIIN ¢ ToMolibio SPSS.

Pesyavmamet. 26 % Bpaueit paboTaIi TOJIBKO B THEBHBIC CMEHBI, 55 % MMEN OT OIHO# 10 YEThIpeX HOUHBIX CMEH U 28 % —
Oostee 5 HOYHBIX CMeH. Bobliioe KoamuecTBo Bpadeii padorano 6osee 40 4 B Hememo, a uMeHHO: 38 % padoranu 41—-50 4 B
Hexpemo, 27 % — 51—60 yacoB u 14 % > 61 4. KauecTBo cHa, olieHeHHOe 110 nHAeKCY SQI, ObLIO XyXe ¢ yBeJIMUeHUEM Yrciia
HouHbIX cMeH (F = 4,260, p = 0,01), npoao/KUTeIbHOCTBIO CHA M HETOCTATOYHOCTBIO CHA, C YBEJIMUYCHUEM MTPOIOJIKUTEb-
HOCTH paGOTHI B HEMIEITIO.

Bbiodur. PaboTa 110 cMeHaM ¢ OOJIBIIMM KOJMUYECTBOM HOUHBIX CMEH €XEMECSIYHO U B CBEPXypOUYHOE BpeMsl B Hellelio
CITOCOOCTBOBAJIM HAPYIIEHUIO CHA B MCCIIEIOBAHHOM IpyTiTie Bpaueil. Hapynienue cHa G110 60iee 09eBUIHBIM C yBeJTUIe-
HMEM YKCJIa HOYHBIX CMEH.

KaioueBbie cjioBa: HOYHbBIE CMEHBbI, CBEPXyYpPOUYHO€ BpeMsd, HHAEKC KaueCTBa CHaA
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