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Introduction
Healthcare	 systems	 are	 organizations	 that	
are	 established	 to	 meet	 the	 health	 needs	
of	 people.	 Work	 in	 the	 health	 sector	 is	
often	 associated	 with	 night	 shifts	 and	 long	
duty	 hours	 in	 order	 to	 provide	 round	 the	
clock	 services.[1]	 Nurses	 have	 a	 significant	
role	 in	 healthcare	 delivery.	 Night	 shift	
nurses	 are	 responsible	 for	 patient	 care	
with	 little	 support[2,3]	 in	 a	 difficult	 working	
environment	 under	 continuous	 pressure[4]	
and	 face	 problems	 directly	 related	 to	
working	at	night.[2,3]

A	 Greek	 study	 noted	 that	 the	 nurses	
doing	 night	 shifts	 as	 compared	 to	 day	
shift	 (DS)	 nurses	 experience	 more	 severe	
symptoms	 of	 fatigue,	 sleepiness,	 and	
impaired	 concentration.[5]	 Rotating	 night	
shifts	 (RNSs)	 have	 been	 found	 to	 be	
one	 of	 the	 most	 common	 reasons	 for	
the	 disruption	 of	 the	 sleep–wake	 cycle,	
causing	 poor	 physical	 and	 psychological	
well‑being,	 as	 well	 as	 unsatisfactory	
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Abstract
Background:	 Shift	 work	 can	 have	 an	 impact	 on	 the	 physical	 and	 psychological	 well‑being	 of	
the	 healthcare	 worker,	 affecting	 patients	 as	 well	 as	 their	 own	 safety	 at	 the	 workplace.	 This	 study	
was	 conducted	 to	 compare	 the	 health	 outcomes	 and	 injuries,	 along	 with	 associated	 risk	 factors	
between	 the	 nurses	 working	 in	 rotating	 night	 shift	 (RNS)	 as	 compared	 to	 day	 shift	 (DS)	 only.	
Materials and Methods: It	 was	 a	 cross‑sectional	 study	 conducted	 from	 June	 to	 November	 2016	
in	 a	 tertiary	 care	 hospital	 of	 Delhi.	 It	 involved	 275	 nurses	 working	 in	 RNS	 and	 275	 nurses	 from	
DS	 of	 various	 departments,	 selected	 through	 simple	 random	 sampling.	 Standard	 Shift	Work	 Index	
Questionnaire	(SSI)	was	used	as	the	study	instrument,	with	selected	variables	(according	to	objectives	
of	 the	 study).	 Data	 were	 analyzed	 using	 descriptive	 statistics,	 Chi‑square,	 t‑test,	 and	 multivariate	
regression.	 Results: Female	 nurses	 had	 more	 sleep	 disturbance,	 fatigue,	 and	 poor	 psychological	
health.	Working	on	a	contractual	basis,	RNS,	and	living	outside	the	hospital	campus	were	associated	
with	higher	odds	of	having	needle	stick	injury	(NSI).The	nurses	working	in	RNSs	were	found	to	have	
significantly	 lower	mean	 scores	 in	 job	 satisfaction	 (p	 =	 0.04),	 sleep	 (p	 <	 0.001),	 and	 psychological	
well‑being	 (p	 =	 0.047)	 as	 compared	 to	 DS	workers.	Conclusions: Health	 outcomes	 among	 nurses	
working	 in	 RNSs	 call	 for	 the	 interventions,	 focused	 on	 various	 factors	 which	 can	 be	 modified	 to	
provide	supportive	and	safer	working	environment.
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work	 performance.[6,7]	 In	 addition	 to	 the	
above‑mentioned	 outcomes,	 healthcare	
workers	are	exposed	to	various	occupational	
health	 hazards,	 including	 accidental	 needle	
stick	 injuries	 (NSIs),	 which	 pose	 a	 serious	
risk	 of	 infection	 to	 healthcare	 workers	
with	 HIV,	 Hepatitis	 B,	 Hepatitis	 C,	 and	
others.[8]	 Ilhan	 et al.[8]	 demonstrated	 that	
the	 percentage	 of	 nurses	 experiencing	 a	
sharp	 or	 NSI	 during	 their	 professional	 life	
was	 79.7%.	 Similar	 results	 were	 shown	
in	 another	 study	 done	 by	 Sharma	 et al.,[9]	
which	 revealed	 the	 prevalence	 of	 NSI	
among	 nurses	 was	 found	 to	 be	 79.5%.	
A	 study	 done	 in	 Australia	 by	 Winwood	
et al.[10]	 demonstrated	 that	 the	 fatigue	
related	 to	 night	 shifts	 can	 increase	 the	
risk	 of	 human	 errors	 and	 injuries	 and	 can	
negatively	affect	the	quality	of	patient	care.

Although	 research	 into	 occupational	 health	
among	 nursing	 workforces	 has	 reflected	
deleterious	 health	 effects	 related	 to	 shift	
work,	most	of	these	studies	represent	health	
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workers	 of	 developed	 countries.	 Nurses	 in	 developed	
countries	 may	 have	 better	 and	 safer	 working	 conditions	
than	 nurses	 in	 developing	 countries.	 This	 can	 be	 due	 to	
greater	 economic	 resources	 and	 regulatory	 policy	 that	
support	 quality	 occupational	 health	 and	 safety	 precautions	
in	 most	 of	 the	 developed	 countries.	 The	 poor	 health	
outcomes	and	injuries	can	have	unwanted	consequences	in	
the	 form	of	decreased	 job	 satisfaction	 and	 attrition,	which	
affects	 the	 healthcare	 delivery.	 These	 consequences	 can	
be	manifold	 in	 developing	 countries	 such	 as	 India,	 where	
health	 sector	 already	 suffers	due	 to	 the	poor	doctor:	nurse	
and	 nurse:	 population	 ratio.	 Moreover,	 developing	
countries	have	limited	qualified	human	resources	compared	
to	 disease	 burden.	 The	 implementation	 of	 adequate	
preventive	measures	to	minimize	the	adverse	health	effects	
of	 shift	 work	 are	 limited	 and	 need	 more	 research	 in	 this	
area.	 This	 study	 aims	 to	 determine	 if	 rotating	 shift	 work	
along	with	nights,	compared	to	DS	only,	is	associated	with	
risk	 factors	 predisposing	 nurses	 to	 poor	 health	 outcomes	
and	injuries.

Materials and Methods
It	 was	 a	 hospital‑based	 cross‑sectional	 study	 conducted	
in	 a	 tertiary	 care	 hospital	 in	 Delhi,	 conducted	 over	 a	
period	 of	 6	months,	 from	 June	 to	November	 2016.	At	 this	
hospital,	 nurses	work	 in	 irregular	 rotating	 shifts	 (morning,	
evening,	 and	 night	 shifts),	 while	 a	 subset	 of	 nursing	
staff	 does	 only	 morning	 shifts,	 e.g.,	 working	 in	 the	
outpatient	 departments	 (OPDs).	 The	 sample	 size	 was	
determined	 using	 Fisher’s	 formula	 for	 estimating	 single	
proportions.[11]	 The	 standard	 normal	 deviation	 was	 set	
at	 a	 95%	 confidence	 level,	 the	 prevalence	 of	 injuries	 at	
79.5%,[9]	 with	 the	 allowable	 margin	 of	 error	 of	 5%.	 The	
Fisher’s	 formula	 (n	 =	 Z2[PQ]/d2)	 gave	 a	 sample	 size	 of	
275	respondents,	considering	10%	nonresponse	rate.

The	 nurses	 work	 in	 different	 units	 of	 the	 hospital,	 as	
allocated	 according	 to	 the	 hospital	 needs	 and	 their	
qualifications.	 Out	 of	 the	 total	 number	 of	 nurses,	
275	 nurses	 working	 in	 RNS	 and	 275	 from	 DS	 were	
selected,	 proportionately	 from	 each	 ward	 and	 printed	
questionnaires	 were	 delivered	 to	 these	 nurses.	 The	
nurses	 were	 stratified	 into	 wards	 based	 on	 their	
representativeness	 (spread),	 and	 then	 simple	 random	
sampling	was	 used	 to	 identify	 respondents	 among	 various	
wards	 and	 OPDs.	 Data	 were	 collected	 using	 SSI,	 which	
is	 a	 self‑administered	 and	 structured	 questionnaire.	 The	
principal	 investigator	 explained	 the	 purpose	 and	 contents	
of	 this	 survey	 and	 asked	 cooperation	 from	 the	 nursing	
department	 of	 the	 institution.	 Questionnaires	 were	
distributed	with	a	cover	page	explaining	the	study	purpose,	
methodology,	 and	 instructions	 on	 each	 unit.	 Respondents	
were	asked	to	complete	the	questionnaires	in	a	day	or	two,	
without	 affecting	 their	work	 at	 a	 hospital	 and	 return	 them	
to	the	sister	in	charge	(head	nurse)	of	corresponding	wards.	
The	 investigator	 collected	 the	 filled	 forms	 from	 the	 sister	

in	 charge	 (head	 nurse).	 After	 paying	 at	 least	 three	 visits	
to	 hospital	 as	 a	 follow‑up,	 the	 overall	 response	 rate	 was	
around	88.7%.	Out	of	 total	550	forms	(275	to	RNS	nurses	
and	275	to	DS	nurses),	480	questionnaires	were	returned.

Self‑administered	 questionnaires	 were	 used	 to	 acquire	
information	 about	 sleep	 and	 fatigue	 (33	 items),	 attitudes	
toward	work	 indicating	general	 job	 satisfaction	 (41	 items),	
and	 general	 health	 well‑being	 (47	 items).	 Cronbach’s	
alpha	 for	“poor	 sleep,”	“chronic	 fatigue,	“job	satisfaction”,	
“general	 health	 questionnaire	 (GHQ),”	 and	 “injuries”	 was	
0.89,	0.78,	0.83,	0.79,	and	0.91,	respectively.

The	 “Standard	 Shift	 Work	 Index”[12]	 was	 developed	 by	
Barton	et al.,	with	 the	 aim	 to	produce	a	 core	of	questions,	
covering	 the	 selected	 areas	 of	 interest,	 according	 to	
individual	 researchers.	 All	 the	 measures	 included	 are	
independent	 of	 each	 other,	 producing	 individual	 scores.	 It	
provides	 a	 battery	 of	 self‑report	 questionnaires,	 which	 is	
easy	 to	 administer	 and	 has	 good	 psychometric	 properties.	
It	 can	 be	 used	 to	 assess	 the	 impact	 of	 shift	 systems	
on	 the	 health	 of	 workers	 by	 measuring	 (a)	 outcomes,	
related	 to	 various	 health	 problems	 (physical,	 mental	
health,	 sleep	 disruption,	 etc.);	 (b)	 modifiers,	 related	 to	
individual’s	 characteristics	 and	 circumstances,	 such	 as	
age,	 marital	 status,	 number	 of	 dependents	 in	 the	 family;	
and	 (c)	 general,	 which	 includes	 information	 about	 work	
and	 shift	 system.[12]	 In	 accordance	 with	 the	 aims	 and	
objectives	 of	 our	 study,	 we	 included	 the	 subsections	 of	
SSI	scales:	(1)	Demographic	profile	including	personal	and	
work	 characteristics	 –	 age,	 sex,	marital	 status,	 the	 number	
of	 dependents	 living	 with	 study	 participant,	 occupational	
rank,	 residence,	 and	 employment	 status	 (contractual	
or	 regular).	 (2)	 Sleep	 questionnaire:	 sleep	 habits	 were	
evaluated	 by	 a	 Likert	 scale	 ranging	 from	 1	 (almost	 never)	
to	 5	 (almost	 always),	 “a	 score	 of	 5	 being	 associated	 with	
high	 sleep	 disturbance.”	 (3)	 Chronic	 fatigue	 assessed	 by	
using	a	1–5‑point	Likert	scale	(higher	score	is	an	indication	
of	 more	 fatigue).	 (4)	 Injuries:	 sustained	 at	 the	 workplace	
in	 the	 last	 1	 month	 and	 the	 shift	 in	 which	 they	 occurred	
and	 their	 potential	 causes.	 NSI	 was	 defined	 as	 “any	 cut	
or	 prick	 to	 the	 study	 subject	 in	 the	 hospital	 by	 a	 needle	
which	 has	 been	 used	 previously	 on	 a	 patient.”	 (5)	 Job	
satisfaction:	 consists	 of	 five	 items	 which	 measure	 the	
degree	 to	 which	 the	 employee	 is	 satisfied	 and	 happy	
with	 the	 job,	 assessed	 with	 a	 7‑point	 score	 ranging	 from	
“strongly	disagree”	 (score	1)	 to	“strongly	agree”	 (score	7).	
(6)	GHQ:	multiple‑response	 scale	 or	Likert	 scale	 to	 assess	
the	 common	 mental	 health	 problems	 –	 “A	 higher	 score	
would	indicate	poorer	psychological	health.”

Data	were	analyzed	using	Statistical	Package	for	the	Social	
Sciences	 version	 21	 (IBM	 Corp.	 Released	 2012.	 IBM	
SPSS	 Statistics	 for	 Windows,	 Armonk,	 NY).	 Completed	
schedules	 were	 included	 for	 data	 processing	 and	 analysis.	
Quantitative	 variables	 are	 presented	 as	mean	 and	 standard	
deviation,	 while	 categorical	 variables	 were	 reported	 as	
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absolute	 and	 relative	 frequencies.	 The	 scale	 score	 of	 each	
item	 was	 compared	 between	 RNS	 and	 DS	 workers	 by	
using	 the	Fisher’s	exact	and	Chi‑square	 test	 for	categorical	
data	and	unpaired	t‑test	for	continuous	data.

Exploratory	 data	 analyses	 were	 conducted	 to	 examine	
the	 patterns	 and	 relationships	 among	 dependent	 variables	
(SSI	 scores,	 NSI)	 and	 other	 predictive	 variables	 using	
appropriate	regression	with	backward	elimination	approach.	
Multivariate	 linear	and	 logistic	analyses	were	done	for	SSI	
scores	 (continuous)	 and	 NSI	 (dichotomous),	 respectively.	
Dummy	 coding	 of	 categorical	 variables	 (1,0)	 was	 done	 to	
fit	 them	 in	 predictive	modeling.	Also,	 before	finalizing	 the	
fitted	model,	 the	correlation	coefficients	of	all	 the	variables	
were	 investigated	 to	 ensure	 the	 significance	 of	 each	
predictive	 variable.	 It	 is	 important	 to	 state	 that	 to	 finalize	
the	 model	 all	 the	 requisite	 assumptions,	 i.e.,	 linearity,	
multivariate	 normality,	 etc.	 were	 met.	 For	 all	 analyses 
p value	<0.05	was	considered	to	be	statistically	significant.

Multiple	 linear	 regression	 was	 done	 to	 identify	 the	
demographic	 and	 individual	 variables	 associated	 with	 the	
SSI	 score.	The	 independent	variables	which	were	 explored	
in	 regression	 analyses	 were:	 age	 (<35,	 36–40,	 >40),	
gender	 (male/female),	 marital	 status	 (single/married),	
number	of	dependents	 in	 the	 family	 (0,	1/2,	≥3),	 residence	
(inside	 campus/outside),	 occupational	 rank	 (sister	 in	
charge/staff	 nurse),	 and	 employment	 status	 (contractual	 or	
regular),	 working	 shift	 (RNS	 or	 DS),	 and	 mean	 years	 of	
experience.

The	 association	 between	 the	 NSI	 and	 selected	
characteristics,	 which	 have	 been	 described	 above,	 was	
analyzed	 by	 means	 of	 logistic	 regression	 and	 expressed	
as	 adjusted	 odds	 ratio	 (AOR)	 with	 a	 confidence	 interval	
at	 95%	 (95%	 CI).	 The	 AOR	 measures	 the	 strength	 of	

association	 between	 the	 characteristics	 of	 the	 study	
population	 and	 NSI.	 Positive	 OR	means	 that	 the	 odds	 for	
the	 occurrence	 of	 NSI	 were	 greater	 when	 exposed	 to	 an	
increased	value	of	covariates	analyzed.

Ethical considerations

The	 aim	 and	 objectives	 of	 the	 study	 were	 explained	 and	
informed	 consent	 was	 taken	 from	 all	 the	 participants.	 The	
option	 to	 opt	 out	 of	 the	 study	 at	 any	 stage	 of	 the	 interview	
was	 kept	 open	 without	 any	 clause.	 The	 institutional	 ethical	
clearance	 for	 the	 study	 was	 obtained	 (F.	 No.	 11/IEC/
MAMC/2016)	 and	 complete	 confidentiality	 regarding	 nurses’	
information	was	maintained	through	all	the	stages	of	the	study.

Results
Table	 1	 shows	 the	 comparison	 of	 sleep,	 fatigue,	 NSI,	 job	
satisfaction,	and	GHQ	scores	between	the	two	groups.	RNS	
nurses	were	found	to	have	lower	mean	scores	of	sleep	quantity	
and	quality	 than	DS	nurses.	The	difference	was	statistically	
significant	while	working	in	both	morning	(p	value	<	0.001)	
and	 afternoon	 shifts	 (p	 value	=	0.07).	RNS	 reported	higher	
mean	 score	 of	 fatigue	 compared	 to	 the	 DS	 nurses,	 but	
it	 was	 not	 statistically	 significant.	 However,	 the	 NSIs	
within	 last	 1	 month	 were	 significantly	 higher	 among	 RNS	
nurses	 (p	 value	 <	 0.001).	 More	 than	 three‑fourths	 of	 the	
nurses	in	both	groups	reported	to	have	experienced	a	NSI	in	
their	career	and	almost	half	of	the	nurses	who	have	had	NSI	
in	 recent	 past	 had	 attributed	 fatigue	 as	 the	 main	 cause	 of	
injury.	RNS	nurses	were	found	to	have	lower	scores	in	both	
job	 satisfaction	 and	 psychological	 health,	 with	 statistically	
significant	difference	(p	=	0.04),	as	shown	in	Table	1.

Table	 2	 shows	 the	multiple	 regression	 analysis	 for	 various	
health	 outcomes.	 Sleep	 disturbances	 were	 found	 to	 be	
associated	 with	 female	 gender,	 residence	 outside	 the	

Table 1: Comparison of sleep, fatigue, NSI, job satisfaction, and general health questionnaire scores
Characteristics RNS (n=240) Mean (SD) DS (n=240) Mean (SD) p value (t‑test and Chi‑square)
Total	sleep	score
Morning	shifts 10.5	(3.6) 13	(4.5) <0.001
Afternoon	shifts 11.1	(4.8) 12.4	(4.1) 0.007
Night	shifts 8.9	(3.2) — —
Days	off 12.2	(3.9) 12.5	(3.6) 0.854

General	feelings	of	fatigue 18.7	(5.6) 16.3	(3.5) 0.521
Proportion	who	have	had	NSI	in	their	career,	
n	(percentage)

187	(77.9) 188	(78.3) 0.823

Proportion	who	had	an	NSI	within	the	last	
1	month

89	(37.1) 24	(10) <0.001

Cause	of	recent	injury
Lack	of	assistance 26	(29) 7	(31)
Fatigue 46	(52) 12	(49)
Rushed 12	(13) 4	(15)
Could	not	have	been	prevented 5	(6) 1	(5) 0.768

General	job	satisfaction,	mean	(SD) 19.4	(5.4) 22.2	(6.4) 0.04
GHQ,	mean	(SD) 3.1	(1.1) 2.5	(0.9) 0.047
n:	Number	of	study	participants;	SD:	Standard	deviation
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campus,	 and	 increased	 with	 the	 number	 of	 dependents	 in	
the	 family.	 Fatigue	was	more	 among	 the	 females,	married	
respondents,	 and	 RNS	 nurses.	 Nurses	 who	 were	 staying	
outside	 the	 hospital	 campus	 and	 were	 doing	 RNS	 had	
lower	 job	 satisfaction	 compared	 to	 another	 group.	 Poor	
psychological	 scores	 were	 associated	 with	 the	 female	
gender	and	number	of	dependents	in	the	family.

Table	 3	 shows	 the	 AORs	 and	 95%	 confidence	 intervals	
of	 the	 factors	 found	 to	 be	 associated	 with	 the	 NSIs	 from	
a	 final	 multivariate	 logistic	 regression	 model.	 Living	
outside	 the	 campus	 of	 the	 hospital	 was	 associated	 with	
higher	odds	of	experiencing	work‑related	injury	[AOR	4.9;	
95%	 confidence	 interval	 (CI)	 0.04‑0.17].	 Study	 subjects	
working	on	contractual	basis	had	higher	odds	of	injuries	as	
compared	to	the	permanent	staff	(AOR	1.93;	CI	0.07‑0.24).	
The	 rotating	 shift	 was	 associated	 with	 higher	 odds	 of	
NSIs	(AOR	5.71;	95%	CI	0.02‑0.11).

Discussion
Results	 of	 the	 present	 study	 showed	 that	 there	 was	
a	 significant	 difference	 between	 RNS	 and	 DS	 nurses	
regarding	 the	 sleep	 scores,	 NSIs,	 job	 satisfaction,	 and	
general	 well‑being	 scores.	 Similarly,	 another	 study	 also	

demonstrated	 the	 significant	 association	 of	 RNS	 with	
decreased	 sleep	 scores,	 job	 satisfaction,	 and	 psychological	
health	 (assessed	 with	 general	 health	 questionnaire).[13]	 The	
literature	 agrees	 in	 indicating	 that	 RNS	 work	 imposes	
circadian	 strain	 and	 leads	 to	 a	 greater	 number	 of	 physical	
and	psychological	symptoms	in	the	form	of	elevated	scores	
on	 the	 majority	 of	 the	 SSI	 scales,	 such	 as	 sleep,	 chronic	
fatigue,	and	general	health	questionnaire.[14,15]

This	 study	 also	 explored	 the	 association	 between	 RNSs	
and	NSIs,	which	were	 found	 to	be	 statistically	 significant.	
This	 finding	 is	 in	 accordance	 with	 research	 findings	 by	
Johns	 et al.,	 which	 reported	 that	 healthcare	 workers	
while	 doing	 night	 shifts	 are	 at	 a	 higher	 risk	 of	 sustaining	
accidental	 injuries	 than	 day	 workers.[16]	 However,	 most	
of	 the	 literature	 reveals	 that	 injuries	 are	 found	 to	 be	
associated	 more	 with	 the	 increased	 work	 hours,	 rather	
than	 the	 type	 of	 shift.[8,17]	 In	 our	 sample,	 nurses	 working	
in	 RNSs	 revealed	 that	 their	 duty	 time	 was	 sometimes	
extended	leading	to	work	for	few	extra	hours	as	compared	
to	 DS	 nurses,	 who	 had	 a	 fixed	 time	 schedule	 in	 OPDs.	
This	 finding	 is	 in	 accordance	 with	 the	 results	 of	 studies	
done	by	Olds et al.	and	Ilhan et al.[8,17]

Table 2: Multivariate linear regression analysis of the factors associated with sleep, chronic fatigue, job satisfaction, 
and GHQ scores

Characteristics Sleep β±SE Fatigue β±SE Job satisfaction β±SE GHQ β±SE
Age	(years)
<35
36‑40 1.53±1.67 0.72±1.58 0.32±1.36 1.74±1.12
>40 1.21±0.92 0.47±1.02 0.78±1.27 0.05±0.78

Gender
Male
Female 4.65±1.32* 3.48±0.26* −1.32±1.57 2.71±0.91*

Marital	status
Single
Married 1.42±0.61 3.45±0.49* 1.38±1.40 0.09±2.1

Number	of	dependents	in	family
0
1	or	2 0.09±0.73 1.71±0.82 −0.71±1.8 0.07±1.41
≥3 4.12±1.71* 1.76±0.39 −0.94±2.3 4.15±0.9*

Do	you	stay	on	campus
Yes
No 5.31±1.35* 1.21±0.91 2.34±1.60* 1.45±1.7

Occupational	rank
Sister	in	charge
Staff	nurse 1.8±0.8 1.59±0.15 −0.62±1.18 −0.56±1.62

Employment	status
Permanent
Contract 1.56±2.31 1.08±1.23 −0.44±0.96 −1.12±0.96

Working	shift
Day
Rotating 1.42±0.9	 3.41±0.85* −0.02±1.24* 0.16±0.4
Years	of	experience 0.07±0.81 0.04±0.12 0.08±2.1 0.44±0.08

*p<0.05	β:	Regression	coefficient;	SE:	Standard	error;	GHQ:	General	health	questionnaire
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In	 addition	 to	 the	 above	 findings,	 our	 study	 revealed	 the	
association	 of	 SSI	 score	 as	 well	 as	 NSI	 with	 various	
demographic	and	individual	variables	by	using	multivariate	
regression	 models.	 Female	 nursing	 personnel	 had	 higher	
scores	 on	 most	 of	 the	 SSI	 scales,	 such	 as	 in	 terms	 of	
disturbed	 sleep,	 fatigue,	 and	 poor	 psychological	 health.	
Nurses	 with	 family	 responsibilities	 were	 found	 to	 have	
more	 disturbed	 sleep	 and	 poor	 GHQ	 scores.	 The	 greater	
number	 of	 dependents	 in	 the	 family	 leads	 to	 higher	
physical	 and	 emotional	 demands,	 leading	 to	 overexertion	
and	 affecting	 quality	 and	 quantity	 of	 sleep.	This	 finding	 is	
in	accordance	with	other	authors.[14]

In	 this	 study,	 decreased	 job	 satisfaction	 was	 found	 to	 be	
associated	 with	 rotating	 shift	 duty	 and	 residing	 outside	
the	 hospital	 premises.	 The	 possible	 explanation	 for	 this	
association	 is	 the	 increased	 stress	 among	 nurses	 living	
outside	 hospital	 campus,	 considering	 the	 amount	 of	 time	
required	 to	 reach	 workplace	 every	 day	 along	 with	 doing	
rotating	 shifts,	 which	 can	 lead	 to	 job	 dissatisfaction.	
The	 association	 between	 rotating	 shift	 duty	 and	 poor	 job	
satisfaction	 has	 been	 demonstrated	 in	 many	 studies.[13,18]	
This	 study	 showed	 that	 the	 nurses	who	 had	 a	 contractual	
appointment,	 staying	 outside	 hospital	 campus	 and	
doing	 RNS	 had	 higher	 odds	 of	 having	 NSI.	 This	 can	 be	

attributed	 to	 the	 fact	 that	nurses	working	on	a	contractual	
basis	 and	 staying	 outside	 experience	 more	 stress,	 job	
insecurity,	 and	 have	 less	 experience	 as	 compared	 to	 the	
permanent	staff.

Interpretation	 of	 this	 study’s	 results	 is	 limited	 by	 the	
cross‑sectional,	 self‑administered	 design.	 This	 study	 was	
based	 on	 self‑reported	 information	 from	 the	 study	 subjects	
regarding	their	employment,	illness,	and	injury	experiences.	
Owing	 to	 lack	 of	 external	 validation	 of	 their	 responses,	
results	 may	 be	 subject	 to	 potential	 inaccuracies	 related	 to	
the	 inability	 of	 respondents	 to	 recall	 information	 correctly.	
Moreover,	results	were	based	on	observation	over	the	study	
period,	which	may	vary	over	different	periods	of	time.

Conclusion
This	 study	 confirmed	 previous	 research	 and	 identified	
factors	 that	 can	 be	 targeted	 for	 the	 development	 of	 more	
effective	 shift	 work	 adaptation	 programs	 in	 a	 healthcare	
setting.	 This	 study	 revealed	 some	 modifiable	 targets	 for	
improving	 shift	 work	 adaptation,	 such	 as	 sleep,	 fatigue,	
job	 satisfaction,	and	general	health.	These	can	be	modified	
by	 including	 appropriate	 interventions	 in	 their	 training	
itself,	 such	 as	 behavioral	 changes	 for	 good	 sleep	 hygiene,	
counseling,	 and	 periodic	 screening	 for	 general	 well‑being.	
Prevention	 of	 NSIs	 is	 the	 best	 strategy,	 but	 setting	 up	 of	
adequate	 surveillance	mechanism	 in	 every	 hospital	 is	 also	
necessary.	 In	 addition	 to	 that,	 fixed	 timing	 and	duration	of	
duty	 hours	 in	 case	 of	 rotating	 shifts	 can	 also	 contribute	 to	
lesser	human	errors	and	better	job	satisfaction.
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