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Abstract
Objectives: A	rest	time	of	less	than	11 h	taken	by	a	shift	worker	between	shifts	
is	defined	as	quick	return	(QR).	QR	is	shown	to	decrease	sleep	time	by	virtue	of	
decreasing	rest	time,	diminishing	sleepiness	and	exhaustion,	and	increasing	the	
number	 of	 sick	 days	 taken	 by	 employees.	 Therefore,	 in	 this	 multicenter	 retro-
spective	study,	the	association	between	QR	and	the	incidence	of	 insomnia	was	
established	using	the	night-	shift	questionnaire	from	the	Korean	Workers	Health	
Examination-	Common	Data	Model.
Methods: Three	hospitals	collected	the	night-	shift	profiles	and	baseline	demo-
graphic	data	of	33 669	workers	between	January	2015	and	December	2017.	The	
most	recent	date	of	examination	was	used	for	participants	who	had	been	exam-
ined	multiple	times	at	the	same	institution.	We	used	multiple	logistic	regression	
to	calculate	the	odds	ratios	(ORs)	and	95%	confidence	intervals	(CIs).	The	pooled	
ORs	were	estimated	using	combined	results	from	the	three	institutions.
Results: The	proportion	of	men	was	higher	than	that	of	women	in	the	QR	group	
at	each	institution.	The	pooled	ORs	were	computed	using	combined	data	from	
the	three	institutions.	Workers	who	reported	a	QR	had	the	highest	risk	of	sleep-
lessness	(OR,	1.21;	95%	CI,	1.12–	1.31)	compared	to	those	workers	who	reported	a	
slow	return,	after	adjusting	for	possible	confounders.
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1 	 | 	 INTRODUCTION

Sleep	is	among	the	basic	human	needs	and	constitutes	an	
essential	 part	 of	 physical	 and	 mental	 health.	 It	 plays	 an	
important	role	 in	restoring	 the	energy	consumed	during	
active	 hours	 and	 not	 only	 helps	 in	 improving	 cognitive	
functions	such	as	memory	but	also	is	essential	for	main-
taining	metabolic	and	endocrine	function.1-	3

Insomnia	 is	 a	 type	 of	 sleep	 disorder,	 which	 refers	 to	
symptoms	arising	from	sleep	deprivation.	It	has	a	delete-
rious	effect	on	the	quality	of	life,	such	as	decreased	pro-
ductivity	and	impaired	mood	states.	In	the	United	States	
of	America,	the	total	estimated	direct	or	indirect	medical	
cost	incurred	due	to	insomnia	was	$100 billion	per	year.4,5	
The	economic	burden	and	health-	care	considerations	for	
the	 treatment	 of	 insomnia,	 sleep	 deprivation,	 and	 circa-
dian	 disturbances	 that	 can	 affect	 physical	 and	 mental	
health	 are	 higher	 for	 shift	 workers	 who	 work	 irregular	
hours	 than	 for	daytime	workers.6	Approximately	10%	of	
American	 workers	 have	 sleep	 problems	 and	 drowsiness	
due	to	shift	work,7	and	approximately	55%	of	their	Korean	
counterparts	were	found	to	experience	insomnia.8

Rest	 time	 between	 shifts	 is	 an	 important	 factor	 that	
influences	the	health	of	shift	workers.	In	Europe,	guide-
lines	have	been	established	 to	ensure	a	minimum	break	
of	11	consecutive	hours	per	day.9	Quick	return	(QR)	is	de-
fined	as	the	condition	where	a	worker	fails	to	follow	these	
guidelines	and	takes	a	shorter	break	of	less	than	11	con-
secutive	hours	between	the	end	of	one	shift	and	the	start	
of	the	next.10	QR	has	been	found	to	be	especially	prevalent	
in	the	medical	field.	According	to	a	study	of	Swedish	doc-
tors,	64%	had	QR,11	while	another	study	reported	QR	in	
81%	of	Norwegian	nurses.12

QR	was	found	to	reduce	sleep	time	by	shortening	the	
rest	 time,	 negatively	 affecting	 drowsiness	 and	 fatigue,10	
and	increasing	the	number	of	sick	days	required	by	work-
ers.13	Furthermore,	QR	has	been	shown	to	negatively	in-
fluence	daily	memory.14	However,	most	studies	regarding	
QR	and	its	effect	on	sleep	were	for	nurses,	and	female	pre-
dominant.	On	contrary,	there	were	few	studies	about	QR	
among	whole	industries	with	similar	gender	prevalence.

Therefore,	 this	 study	 aimed	 to	 elucidate	 the	 relation-
ship	between	QR	and	the	prevalence	of	insomnia	among	

diverse	 industries	 by	 incorporating	 a	 multicenter	 ret-
rospective	 design	 and	 using	 night-	time	 questionnaires	
provided	 in	 the	 Korean	 Workers	 Health	 Examination-		
Common	Data	Model	(KWHE-	CDM).

2 	 | 	 MATERIALS AND METHODS

2.1	 |	 Study population

Common	 data	 model	 (CDM)	 is	 found	 on	 the	 notion	 of	
transforming	data	included	inside	various	databases	into	a	
standardized	format	(data	model)	and	representation	and	
then	 performing	 systematic	 analyses	 utilizing	 a	 library	
of	 standard	 analytic	 procedures	 written	 in	 the	 common	
format.	 Each	 institution	 converts	 a	 dataset	 of	 a	 differ-
ent	 format	 into	a	dataset	of	 the	same	variable	and	value	
mainly	 according	 to	 Observational	 Medical	 Outcomes	
Partnership’s	Common	Data	Model,	which	 is	one	of	 the	
representative	 CDM.15	 This	 method	 could	 facilitate	 the	
academic	interaction	among	research	institutions.

The	 KWHE-	CDM	 was	 implemented	 in	 five	 medical	
institutions	that	perform	specialized	health	examinations,	
three	of	which	participated	in	this	study.	Each	institution	
voluntarily	participated	in	this	project.	The	KWHE-	CDM	
dataset	comprises	general	measurements,	common	ques-
tionnaires,	 customized	 questionnaires,	 and	 question-
naires	for	night-	shift	workers.	Data	of	night	shift	workers	
were	 collected	 through	 specialized	 health	 examinations,	
and	 all	 the	 questionnaires	 and	 measurements	 were	 per-
formed	at	the	time	of	health	examination.	Data	of	night	
shift	workers,	 including	night	shift	profiles	and	baseline	
demographics,	 and	 insomnia,	 were	 collected	 according	
to	the	response	of	the	questionnaires	performed	between	
January	 2015	 and	 December	 2017.	 The	 most	 recent	 ex-
amination	date	was	used	for	participants	who	had	under-
gone	 multiple	 examinations	 at	 the	 same	 institution.	 For	
reference,	these	data	were	collected	before	the	COVID-	19	
pandemic.

A	 total	 of	 13  311	 participants	 were	 recruited	 from	
Sinchon	Severance	Hospital,	6429	from	Wonju	Severance	
Hospital,	 and	 13  929	 from	 Ulsan	 University	 Hospital	
(total	number	of	workers:	33 669).	The	same	analysis	was	

Conclusions: A	substantial	correlation	was	established	between	QR	and	insom-
nia	 using	 the	 CDM	 approach	 and	 data	 from	 multiple	 centers.	 This	 study	 may	
serve	 as	 a	 foundation	 for	 developing	 guidelines	 to	 enhance	 the	 health	 of	 shift	
workers	and	prevent	occupational	accidents.

K E Y W O R D S
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performed	using	the	equivalent	statistical	syntax	at	each	
medical	 facility,	 which	 ensured	 that	 comparable	 results	
were	obtained	using	the	CDM	approach.

2.2	 |	 Procedure

The	 primary	 endpoint	 of	 this	 study	 was	 the	 presence	
of	 insomnia.	 This	 study	 utilized	 the	 insomnia	 severity	
index	 (ISI)	 questionnaire,	 which	 is	 a	 helpful,	 widely	
used,	and	valid	survey	instrument	that	is	used	to	quan-
tify	the	severity	of	insomnia16	and	has	been	validated	in	
Korea.17	Each	ISI	question	is	scored	on	a	5-	point	Likert	
scale,	producing	a	total	score	ranging	between	0	and	28.	
Participants	were	classified	into	the	following	four	cat-
egories	based	on	their	ISI	score:	0–	7	(no	insomnia),	8–	14	
(sub-	threshold	 insomnia),	 15–	21	 (moderate	 insomnia),	
and	22–	28	(severe	insomnia).18	The	absence	of	insomnia	
was	designated	as	 the	non-	insomnia	group,	while	sub-	
threshold,	 moderate,	 and	 severe	 insomnia	 were	 desig-
nated	as	the	insomnia	group.

Workers	whose	work	entailed	less	than	11 h	between	
the	end	of	the	shift	and	the	start	of	the	next	shift	were	de-
fined	as	having	QR	by	the	questionnaire.	The	others	were	
classified	into	the	“slow	return”	(SR)	group.	The	question-
naire	was	about	the	ordinary	experience	past	6 months	at	
the	time	of	the	survey.

Covariates	for	the	multivariable	analysis	were	derived	
from	the	baseline	demographic	information	(age	and	gen-
der)	 and	 additional	 night-	shift	 characteristics,	 including	
weekly	work	hours	and	consecutive	night	shift	work.	The	
night-	shift	characteristics	of	 the	 individuals	 in	 the	CDM	
dataset	were	obtained	from	the	night-	time	questionnaire	
surveys.	The	working-	hour	covariates	included	whether	or	
not	workers	worked	for	52 h	or	more	per	week	on	average.	
The	number	of	 consecutive	night	 shifts	was	determined	
by	the	response	to	the	question	“How	many	consecutive	
night	shifts	did	you	normally	work	 in	 the	 last	year?”	on	
the	 following	5-	point	Likert	 scale:	none,	 two	days,	 three	
days,	four	days,	and	five	or	more	days.

2.3	 |	 Statistical analysis

Differences	between	the	examinees	with	and	without	in-
somnia	were	determined	using	the	independent	t-	test	for	
continuous	data	and	chi-	square	 test	 for	categorical	data.	
The	 proportion	 of	 participants’	 occupation	 was	 calcu-
lated.	Odds	ratios	(OR)	and	95%	confidence	intervals	(CIs)	
for	 insomnia	 were	 calculated	 using	 the	 multiple	 logistic	
regression	 model.	 A	 range	 of	 covariates,	 including	 the	
baseline	characteristics	and	night	 shift-	related	variables,	
were	adjusted	in	the	logistic	regression	models.	The	data	

from	each	hospital	were	examined	using	comparable	sta-
tistical	approaches.

A	meta-	analysis	was	conducted	to	corroborate	the	inte-
grated	results	based	on	the	results	of	the	logistic	regression	
of	each	organization.	The	standard	error	weight	was	used	
to	calculate	the	pooled	ORs	and	95%	CIs	for	insomnia.

All	statistical	analyses	were	two-	sided;	P ˂ .05	denoted	
statistical	 significance.	 All	 statistical	 analyses	 were	 con-
ducted	using	R	version	4.1.0	(R	Foundation	for	Statistical	
Computing,	Vienna,	Austria).

2.4	 |	 Ethics statement

The	 Institutional	 Review	 Board	 of	 Severance	 Hospital	
authorized	the	study	protocol,	which	adhered	to	the	ethi-
cal	standards	of	the	Declaration	of	Helsinki	of	1975	(IRB	
identification	number:	Y-	2020–	0011).	The	need	for	obtain-
ing	 informed	consent	 from	the	participants	was	waived,	
owing	to	the	retrospective	nature	of	this	study.

3 	 | 	 RESULTS

Table  1	 summarizes	 the	 information	 of	 the	 participants	
from	each	institution.	The	total	number	of	employees	in	
the	QR	group	(QR:	less	than	11 h)	was	3285	and	that	in	the	
SR	group	(SR:	more	than	11 h)	was	10 028	at	institution	
1.	Men	accounted	for	over	half	(55.6%)	of	the	employees	
in	the	QR	group	and	48.9%	of	the	SR	group,	with	statisti-
cally	significant	differences	(P < .001).	Statistically	signifi-
cant	 variations	 were	 observed	 between	 the	 average	 ages	
(36.1 ± 9.53 years	vs.	38.0 ± 10.3 years)	of	the	participants	
of	the	QR	and	SR	groups.	The	proportion	of	workers	who	
worked	for	more	than	52 h	a	week	was	58.1%	in	the	QR	
group	compared	to	20.8%	in	the	SR	group,	and	the	differ-
ence	was	statistically	significant	(P < .001).	The	percent-
age	of	respondents	who	answered	“none”	(22.4%)	and	“2	
nights”	(13.0%)	to	the	question	on	consecutive	night-	shift	
work	was	higher	 in	 the	QR	group	 than	 in	 the	SR	group	
(none,	 14.6%;	 2	 nights,	 9.4%;	 3	 nights,	 16.4%;	 4	 nights,	
13.0%;	and	more	than	5	nights,	46.6%),	while	the	percent-
age	of	respondents	who	answered	“3	nights”	(13.9%),	“4	
nights”	 (4.7%),	 and	 “more	 than	 5	 nights”	 (46.0%)	 was	
lower	 in	 the	 QR	 group,	 with	 statistically	 significant	 dif-
ferences	(P < .001).	The	frequency	of	insomnia	(as	meas-
ured	by	the	ISI	questionnaire)	was	47.4%	in	the	QR	group,	
which	was	significantly	higher	than	that	in	the	SR	group	
(42.5%)	(P < .001).

The	number	of	employees	from	institution	2	was	1528	
in	 the	 QR	 group	 and	 4901	 in	 the	 SR	 group.	Women	 ac-
counted	 for	40.4%	of	 the	QR	group	and	35.1%	of	 the	SR	
group,	 and	 the	 disparity	 between	 them	 was	 statistically	
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significant	 (P  <  .001).	 Statistically	 significant	 variations	
were	observed	between	the	average	ages	(41.5 ± 11.8 years	
vs.	44.3 ± 12.6 years)	of	the	participants	of	the	QR	and	SR	
groups	 (P  <  .001).	The	 response	 rate	 for	 working	 hours	
exceeding	52 h	a	week	was	46.1%	in	the	QR	group,	which	
was	significantly	higher	 than	 the	 response	 rate	of	39.9%	
in	 the	 SR	 group	 (P  <  .001).	 The	 responses	 for	 consecu-
tive	night-	shift	work	were	as	follows:	18.5%	and	35.6%	for	
“none,”	20.8%	and	17.2%	for	“2	nights,”	13.7%	and	14.2%	
for	“3	nights,”	5.3%	and	4.1%	for	“4	nights,”	and	41.6%	and	
28.9%	for	“5	or	more	nights”	in	the	QR	and	SR	groups	re-
spectively.	The	differences	between	the	responses	among	
the	QR	and	the	SR	groups	for	“3	nights,”	“4	nights,”	and	
“5	or	more	nights”	were	statistically	significant	(P < .001).	
The	prevalence	of	insomnia	was	38.9%	in	the	QR	group,	
which	was	significantly	higher	than	31.9%	in	the	SR	group	
(P < .001).

At	institution	3,	the	QR	and	SR	groups	consisted	of	2762	
and	 11  167	 participants,	 respectively.	Women	 accounted	
for	11.1%	of	the	participants	in	the	QR	group	and	11.7%	of	
the	SR	group,	but	the	difference	lacked	statistical	signifi-
cance	(P = .390).	The	mean	age	of	the	participants	of	the	
QR	group	(45.1 ± 11.6 years)	was	significantly	higher	than	
that	of	 the	SR	group	(43.1 ± 11.4 years)	 (P <  .001).	The	
response	rate	of	the	QR	group	for	working	over	52 h	in	a	
week	was	26.8%,	which	was	significantly	higher	than	that	
of	the	SR	group	(15.0%)	(P < .001).	The	frequency	of	con-
secutive	night-	shift	work	in	the	QR	group	was	26.4%,	6.8%,	
and	 8.5%	 for	 “none,”	 “2	 nights,”	 and	 “3	 nights,”	 respec-
tively,	which	was	higher	than	the	corresponding	responses	
of	20.5%,	5.0%,	and	7.2%	in	the	SR	group.	The	frequency	of	
consecutive	night-	shift	work	for	“4	nights”	was	 lower	 in	
the	QR	group	(10.9%)	than	in	the	SR	group	(27.1%),	and	
for	 “more	 than	 5	 nights,”	 the	 frequency	 was	 higher	 in	
the	QR	group	(47.4%)	than	in	the	SR	group	(40.3%),	and	
this	difference	was	statistically	significant	(P < .001).	The	
frequency	of	insomnia	(as	measured	by	the	ISI	question-
naire)	was	38.2%	in	the	QR	group,	which	was	significantly	
higher	than	that	in	the	SR	group	(35.8%)	(P = .019).

The	proportion	of	participants’	occupation	in	each	in-
stitution	is	summarized	in	Supplementary	Table S1.	The	
most	prevalent	occupation	was	manufacture	field	(42.02%	
of	 the	 entire	 population;	 30.46%	 of	 institution	 1,	 21.57%	
of	institution	2,	and	62.51%	of	institution	3).	There	were	
also	 other	 various	 occupations	 including	 human	 health	
activities,	 information	 and	 communication,	 accommo-
dation	and	 food	service	activities,	 and	business	 facilities	
management	 and	 business	 support	 services;	 rental	 and	
leasing	activities.

Pooled	ORs	were	computed	using	 the	combined	data	
from	 the	 three	 institutions	 (Table  2).	 The	 pooled	 ORs	
revealed	 that	 the	 variables	 influencing	 insomnia	 in-
cluded	gender,	age,	consecutive	night	shifts,	and	rest	time	

between	 shifts.	 Model	 1	 was	 adjusted	 for	 variables	 such	
as	age	and	gender,	and	Model	2	was	adjusted	for	age,	gen-
der,	 working	 hours,	 and	 consecutive	 night	 shifts.	 When	
compared	 to	 SR,	 all	 responses	 associated	 with	 QR	 were	
correlated	with	insomnia	in	Model	2.	The	OR	of	QR	was	
1.21	 (95%	 CI,	 1.12–	1.31)	 compared	 to	 SR.	 Furthermore,	
consecutive	 night	 shifts	 were	 significantly	 associated	
with	 insomnia,	 and	 the	 highest	 OR	 was	 2.77(95%	 CI,	
2.07–	3.70)	 in	 three	 consecutive	 night	 shift,	 compared	 to	
“none.”	Supplementary	Table S2	contains	the	completed	
version	of	the	multiple	logistic	regression	model	for	each	
institution.

4 	 | 	 DISCUSSION

The	results	of	this	study	showed	that	the	correlation	be-
tween	 the	 prevalence	 of	 insomnia	 and	 QR	 retained	 its	
statistical	significance	even	after	adjusting	for	covariates	
including	 gender,	 age,	 working	 hours,	 and	 consecutive	
night-	shift	work,	which	were	 found	to	be	related	to	QR.	
Several	 previous	 studies	 have	 revealed	 the	 relationship	
between	QR	and	insomnia,	which	was	reinforced	by	this	
study.10,11,19

According	 to	 other	 studies,	 QR	 reduced	 the	 sleep	
time	 of	 shift	 workers,	 caused	 drowsiness	 during	
work,	 induced	 awakening	 during	 sleep,	 and	 attention	

T A B L E  2 	 Insomnia	prevalence	pooled	odds	ratio	by	rest	time	
between	shifts

Model 1 Model 2

Gender

Male (reference) (reference)

Female 1.25 (1.19– 1.32) 1.16 (1.06– 1.27)

Age 0.99	(0.98–	1.00) 0.99	(0.98–	1.00)

Working	hours

Under	52hrs (reference)

Over	52hrs 1.16	(0.97–	1.39)

Consecutive

None (reference)

2	nights 1.83 (1.48– 2.25)

3	nights 2.77 (2.07– 3.70)

4	nights 1.80 (1.48– 2.19)

Over	5	nights 1.78 (1.57– 2.03)

Rest	time	between	shifts

Slow return (reference) (reference)

Quick return 1.20 (1.11– 1.29) 1.21 (1.12– 1.31)

Note: Model	1:	gender,	age.
Model	2:	gender,	age,	working	hours,	consecutive	night	shifts.
Bold	shows	the	statistical	significance	of	the	ORs.
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disturbance	during	work.20-	23	Although	it	was	not	con-
firmed	in	this	study,	QR	was	correlated	with	workplace	
accidents	 in	 previous	 studies.24,25	 Both	 QR	 and	 night	
shifts	 were	 associated	 with	 workplace	 accidents,24	 and	
an	 increase	 in	 QR	 was	 found	 to	 be	 related	 to	 a	 surge	
in	 occupational	 accidents.25	 Several	 previous	 studies	
showed	 that	 QR	 was	 associated	 with	 insomnia,	 which	
may	lead	to	an	increase	in	the	occurrence	of	industrial	
accidents.26

Therefore,	it	is	thought	that	the	reduction	in	QR	can	re-
duce	the	occurrence	of	insomnia	and,	consequently,	lower	
the	frequency	of	industrial	accidents,	which	would	reduce	
the	social	cost	of	accidents	related	to	insomnia	($32 062).27	
Additionally,	QR	was	found	to	be	related	to	the	occurrence	
of	disease.28	Hence,	QR	is	related	not	only	to	insomnia	but	
also	to	pain	and	disease	and	can	be	inferred	as	a	very	im-
portant	factor	affecting	the	health	of	shift	workers.

Moreover,	 consecutive	 night	 shifts	 were	 also	 signifi-
cantly	related	to	insomnia.	Consecutive	night	shifts	were	
known	to	be	associated	with	sleep	duration	and	sleep	qual-
ity.29	 Likewise,	 consecutive	 night	 shifts	 are	 also	 thought	
to	cause	insomnia	by	worsening	sleep	duration	and	sleep	
quality	rather	than	directly	affecting	insomnia.	Therefore,	
to	prevent	insomnia,	a	consecutive	night	shift	strategy	is	
required	that	can	improve	sleep	time	and	sleep	quality.

In	 this	 study,	 the	 proportion	 of	 women	 with	 insom-
nia	was	1.25	times	higher	than	that	of	men,	after	adjust-
ing	 for	 QR	 and	 age.	 Most	 studies	 focusing	 on	 QR	 and	
insomnia	 were	 conducted	 on	 nurses,	 who	 were	 mostly	
women.24,30,31	Another	study	conducted	in	Korea	focused	
only	 on	 hospital	 personnel,	 and	 most	 participants	 were	
women.28	As	such,	there	are	many	studies	with	a	high	fre-
quency	of	women	due	to	the	nature	of	their	 jobs,	but	in	
this	 study,	 the	 frequency	 of	 men	 and	 women	 is	 similar,	
including	various	occupations.

Furthermore,	according	to	a	study	that	used	data	from	
the	Korea	National	Health	Insurance	Corporation	cohort,	
the	 incidence	 and	 prevalence	 of	 insomnia	 were	 higher	
in	 women	 than	 in	 men32;	 another	 study	 that	 used	 data	
from	special	health	examinations	for	night	shift	workers	
also	revealed	that	the	prevalence	of	insomnia	was	higher	
in	 women	 than	 in	 men.33	Therefore,	 as	 observed	 in	 this	
study,	the	higher	frequency	of	insomnia	in	women	than	in	
men	in	studies	using	hospital	data	is	an	important	result.

Our	 study	 has	 several	 strengths.	 First,	 it	 was	 a	 mul-
ticenter	 study	 focused	 on	 workers	 from	 various	 occupa-
tional	 fields,	 including	machinery	operators,	health-	care	
workers,	and	manufacturing	workers.	Given	that	previous	
studies	 usually	 focused	 on	 hospital	 workers,14,31,34	 the	
findings	of	this	study	enabled	generalization	of	the	associ-
ation	between	QR	and	insomnia	to	other	fields.	Moreover,	
in	our	study,	a	large	number	of	participants	were	recruited	
using	 the	 CDM	 distribution	 methodology.	 Pooled	 ORs	

were	calculated	 from	the	OR	of	each	 institution	derived	
from	the	same	statistical	syntax,	thus	maintaining	the	se-
curity	of	the	personal	data	of	each	participant.

In	contrast,	several	limitations	of	our	study	should	also	
be	considered.	First,	it	was	a	cross-	sectional	study,	which	
could	not	clarify	the	temporal	and	frequency	relationship	
between	QR	and	insomnia.	However,	 the	questionnaires	
inquired	 about	 the	 night-	shift	 profile	 over	 the	 past	 year,	
which	 could	 reflect	 the	 previous	 shift	 work	 of	 the	 par-
ticipant.	This	implies	that	there	is	an	average	time	lag	of	
1 year	between	QR	and	insomnia.	Further	studies	should	
be	implemented	to	elucidate	causal	relationships.	In	addi-
tion,	QR	is	a	question	asking	about	experiences	in	the	past	
6 months,	and	the	frequency	of	this	has	not	been	measured.	
Although	the	association	between	the	increase	in	the	fre-
quency	of	QR	and	the	occurrence	of	insomnia	caused	by	
QR	could	be	 increased,	 this	could	not	be	confirmed	due	
to	 the	 lack	 of	 information	 in	 the	 questionnaire.	 Second,	
information	 on	 previous	 diseases	 or	 lifestyle	 habits	 that	
could	affect	insomnia	was	lacking,	especially	information	
on	mental	disorders	or	history	of	alcohol	use,	which	might	
be	 a	 source	 of	 confounding	 bias.	 Although	 the	 unmea-
sured	bias	could	have	been	mitigated	by	the	large	sample	
size,	 future	studies	 should	be	designed	 to	overcome	 this	
limitation.	Third,	information	about	the	night-	shift	work	
profile	was	obtained	by	questionnaires,	which	could	have	
introduced	 recall/reporting	 bias.	Trained	 nurses	 double-	
checked	the	self-	reports	to	minimize	bias	by	determining	
the	presence	of	any	awkward	responses.

5 	 | 	 CONCLUSION

In	conclusion,	our	study	established	a	 substantial	corre-
lation	between	QR	and	 insomnia	utilizing	 the	CDM	ap-
proach	and	data	from	multiple	centers.	Thus,	the	findings	
of	 this	 study	 may	 serve	 as	 a	 foundation	 for	 developing	
guidelines	to	enhance	the	health	of	shift	workers	and	pre-
vent	occupational	accidents.
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