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Abstract
Aim: To	identify	factors	influencing	dietary	behaviour	in	shift	workers	with	type	
2	diabetes	(T2D)	working	in	UK	healthcare	settings.
Methods: Semi-	structured	 qualitative	 interviews	 based	 on	 the	 theoretical	 do-
mains	framework	(TDF)	were	conducted	with	a	convenience	sample	(n	=	15)	of	
shift	workers	(32–	59	years)	diagnosed	with	T2D	who	worked	night	shifts	as	part	of	
a	mixed	shift	schedule.	The	TDF	was	applied	to	analyse	transcripts	using	a	com-
bined	deductive	framework	and	inductive	thematic	analysis	approach.	Identified	
influences	were	mapped	to	the	behaviour	change	technique	taxonomy	to	identify	
potential	strategies	to	change	dietary	behaviour	in	this	context.
Results: Key	barriers	to	healthy	dietary	behaviours	were	access	and	cost	of	food	
available	during	night	work	(TDF	domain:	Environment Context	and	Resources).	
Factors	identified	as	both	enablers	and	barriers	included:	availability	of	staff	fa-
cilities	and	time	to	take	a	break,	(Environment Context	and	Resources),	the	physi-
cal	impact	of	night	work	(Beliefs About Consequences),	eating	in	response	to	stress	
or	tiredness	(Emotion),	advance	planning	of	meals/food	and	taking	own	food	to	
work	(Behavioural Regulation).	Potential	techniques	to	address	these	influences	
and	improve	dietary	behaviour	in	this	context	include:	meal	planning	templates,	
self-	monitoring	and	biofeedback,	and	increasing	accessibility	and	availability	of	
healthier	food	choices	during	night	shifts.
Conclusions: The	dietary	behaviour	of	shift	workers	with	T2D	is	influenced	by	
interacting	 individual,	 socio-	cultural	 and	 environmental	 factors.	 Intervention	
should	focus	on	environmental	restructuring	and	strategies	that	enable	monitor-
ing	and	meal	planning.
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1 	 | 	 INTRODUCTION

The	 prevalence	 of	 type	 2	 diabetes	 (T2D)	 in	 the	 United	
Kingdom	(UK)	is	estimated	to	reach	5.5	million	by	2030.1	
In	parallel,	there	is	an	increase	in	the	number	of	UK	em-
ployees	working	shifts.2	Shift	workers	in	England	are	more	
likely	 to	 be	 diagnosed	 with	 T2D	 than	 day	 workers3	 and	
night	workers	 living	with	T2D	have	been	 found	 to	have	
higher	HbA1c.4	While	the	workplace	is	increasingly	seen	
as	an	important	environment	for	public	health	interven-
tions,5	there	is	an	increase	in	the	need	for	the	management	
of	 chronic	 health	 conditions	 in	 addition	 to	 prevention.	
Shift	 workers	 have	 been	 shown	 to	 be	 less	 engaged	 with	
workplace	 well-	being	 programmes,6	 potentially	 increas-
ing	health	disparities.	Workplace	interventions	should	be	
tailored	to	employees’	needs7	and	based	on	established	be-
haviour	change	theory.8	Currently,	there	are	none	for	shift	
workers	living	with	T2D,	or	their	employers.

Diet	 is	 a	 first-	line	 intervention	 in	 the	 prevention	 and	
management	 of	 T2D.9,10	 Less	 healthy	 dietary	 habits	 are	
frequently	 reported	 by	 shift	 workers11	 which	 may	 con-
tribute	 to	 suboptimal	 diabetes	 self-	management	 in	 shift	
workers	living	with	T2D.	Employees	choice	of	what,	how	
and	when	they	eat	at	work	is	a	behaviour	that	can	impact	
on	health	outcomes.	A	pre-	requisite	 for	 identifying	how	
best	to	support	healthier	diet	behaviours	for	shift	workers	
with	T2D	is	understanding	what	factors	influence	dietary	
behaviour	in	this	context.	Previous	studies	have	identified	
that	dietary	behaviour	is	driven	by	a	complex	set	of	inter-
acting	factors	such	as	shift	schedule	and	the	work	environ-
ment.12	 It	 is	not	known	if	 these	 influences	are	 the	same	
for	shift	workers	living	with	T2D	or	if	there	are	additional	
influences.	Application	of	behaviour	change	theories	and	
frameworks	can	help	to	explore	such	factors.

The	theoretical	domains	framework	(TDF)	synthesises	
128	constructs	from	33	multidisciplinary	behaviour	change	
theories	into	14	domains	representing	the	broad	range	of	
potential	 individual,	 socio-	cultural	 and	 environmental	
influences	 on	 behaviour.13–	15	 Previous	 studies	 using	 the	
TDF	have	examined	influences	on	the	dietary	behaviour	
of	nurses	working	shifts	in	hospitals16	and	clinician's	per-
spectives	on	the	implementation	of	a	Mediterranean	diet	
for	people	with	T2D,17	however,	no	TDF-	based	study	has	
explored	influences	on	dietary	behaviour	of	shift	workers	
with	T2D.

The	 TDF	 can	 help	 to	 identify	 behavioural	 influences	
that	can	 facilitate	subsequent	 intervention	development.	
The	 Theories	 and	 Techniques	 Tool	 (TaTT)18	 maps	 the	

domains	 of	 the	 TDF	 to	 specific	 behaviour	 change	 tech-
niques	 (BCTs)19	 that	 are	 more	 likely	 to	 bring	 about	 a	
change	 in	behaviour,	 thereby	providing	a	 step-	wise,	 sys-
tematic	 development	 of	 a	 targeted	 intervention,	 more	
likely	to	be	effective.20

2 	 | 	 AIMS

This	 study	 is	 part	 of	 the	 Shift-	Diabetes	 study,	 a	 larger	
mixed	 methods	 project.21	 This	 manuscript	 reports	 the	
qualitative	part	of	 the	 study	and	aimed	 to:	 (1)	apply	 the	
TDF	 to	 explore	 and	 characterise	 the	 factors	 influencing	
dietary	behaviours	of	hospital	and	residential	healthcare	
shift	workers	with	T2D,	as	a	basis	for	(2)	identifying	BCTs	
to	support	dietary	behaviour	change	in	this	population.

3 	 | 	 METHODS

3.1	 |	 Study design

Guided	by	the	qualitative	content	analysis	methodology,22	
we	 conducted	 theory-	based	 semi-	structured	 qualitative	
interviews	 with	 individuals	 with	 T2D	 who	 work	 night	
shifts	 in	UK	healthcare	settings.	The	reporting	 is	 in	 line	
with	the	consolidated	criteria	for	reporting	qualitative	re-
search	(COREQ),23	Appendix S3.

K E Y W O R D S

healthcare	employees,	shift	work,	theoretical	domains	framework,	type	2	diabetes,	workplace

What's new

•	 Shift	 workers	 are	 less	 likely	 to	 make	 healthy	
food	 choices	 during	 night	 work	 and	 this	 can	
impact	diabetes	management.

•	 This	study	found	that	shift	workers	with	type	2	
diabetes	(T2D)	wanted	to	make	healthier	food	
choices	 during	 night	 work	 but	 were	 inhibited	
due	to	limited	access	to	food	and	a	lack	of	confi-
dence	in	their	ability	to	eat	healthy	during	night	
work.

•	 There	is	a	need	to	reduce	the	barriers	to	healthy	
eating	 reported	 by	 shift	 workers	 with	 T2D—	
candidate	strategies	 include	targeting	the	food	
environment	and	the	development	of	practical	
advice	around	how	to	eat	healthier	during	night	
shifts.
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3.2	 |	 Research ethics approval

Ethical	 approval	 was	 obtained	 from	 King's	 College	
London	 BDM	 Research	 Ethics	 Subcommittee	 (Ref:	 HR-	
19/20-	14630)	and	registered	at	ISTCTN	(Ref:	11764942).

3.3	 |	 Participants and recruitment

Eligible	participants	were	diagnosed	with	T2D	and	worked	
night	shifts	as	part	of	a	mixed	shift	schedule	 in	a	hospi-
tal	or	residential	care	setting.	Inclusion	criteria	were	that	
participants	managed	their	diabetes	by	lifestyle	and/or	by	
medications	that	do	not	pose	a	risk	of	hypoglycaemia.

Participants	were	recruited	through	advertisements	via	
posters	displayed	on	staff	notice	boards	and	in	well-	being	
areas	or	in	staff	newsletters	across	29	NHS	hospital	sites	
(23	 in	 England,	 6	 in	 Scotland).	 A	 targeted	 social	 media	
campaign	used	social	media	platforms:	Twitter,	Instagram	
and	 Facebook.	 Potential	 participants	 directly	 contacted	
the	research	team	to	express	an	interest	in	taking	part.

Purposive	sampling	of	a	representative	set	of	participants	
across	different	demographic	factors	was	planned.	However,	
COVID-	19	 placed	 a	 significant	 burden	 on	 health	 service	
staff	and	made	participant	recruitment	extremely	challeng-
ing.	A	pragmatic	decision	to	use	convenience	sampling	was	
taken.	Participants	were	offered	£25	for	their	time;	payment	
was	cash	via	bank	transfer.	Recruitment	took	place	between	
September	 2020	 and	 November	 2021	 and	 interviews	 were	
conducted	between	November	2020	and	December	2021.

Based	on	sample	size	recommendations	for	qualitative	
research	and	principles	of	thematic	data	saturation,24	the	
initial	 target	 sample	 size	 was	 15	 participants.	 If	 no	 new	
influences	were	being	reported	by	participants,	thematic	
data	saturation	was	deemed	achieved.

3.4	 |	 Materials

An	interview	topic	guide	was	developed	(FL,	RG,	NG).	The	
topic	 guide	 included	 questions	 about	 participant's	 typical	
diet	 when	 working	 night	 shifts	 and	 what	 influences	 diet	
when	working	nights.	The	latter	questions	were	structured	
around	TDF	domains	and	were	also	informed	by	the	find-
ings	 of	 previous	 qualitative	 studies	 that	 explored	 dietary	
behaviours	in	shift	workers,	healthcare	workers	and	people	
with	T2D,16,25–	31	(Appendix S2).	The	topic	guide	was	piloted	
prior	to	data	collection	and	refined	accordingly	(FL).

3.5	 |	 Procedure

Interviews	were	conducted	according	to	participant	pref-
erence	 via	 video	 call,	 telephone	 or	 in	 person	 at	 King's	

College	 London.	 If	 a	 participant	 selected	 a	 video	 or	 tel-
ephone	 interview,	 they	 were	 asked	 to	 be	 in	 a	 private	
space	with	no	one	else	present.	All	interviews	were	con-
ducted	by	a	female	Research	Assistant	(MD),	an	Associate	
Nutritionist	(MSc	Nutrition)	and	trained	to	conduct	semi-	
structured	interviews	by	behavioural	scientist	(FL).	There	
was	no	relationship	between	interviewer	and	interviewee	
prior	 to	 the	 start	 of	 the	 study	 and	 no	 repeat	 interviews	
were	 conducted.	 The	 purpose	 of	 the	 research	 was	 ex-
plained	to	each	participant	prior	to	consent.	All	interviews	
were	audio	recorded,	transcribed	verbatim,	and	fully	an-
onymised.	No	field	notes	were	taken.

3.6	 |	 Analysis

Transcripts	 were	 analysed	 in	 NVIvo	 2020	 (QSR	
International	Pty	Ltd)	and	Microsoft	Excel,	according	 to	
guidance	for	applying	the	TDF	in	data	collection	and	anal-
ysis.32	 This	 involved	 a	 combined	 deductive	 framework	
and	 inductive	 thematic	 analysis	 approach,	 that	 broadly	
followed	five	steps	detailed	in	Table 1.

3.7	 |	 Mapping to intervention strategies

To	generate	suggestions	for	potential	ways	to	support	di-
etary	behaviour	change	in	this	context,	the	themes	gener-
ated	 from	 the	qualitative	analyses	were	 then	mapped	 to	
potential	 BCTs,	 following	 published	 approaches.33	 The	
Theories	and	Techniques	Tool	(TaTT)34	was	consulted	to	
identify	 recommendations	 for	potential	BCTs	 to	address	
the	influences	within	key	TDF	domains	identified	during	
analysis	of	interview	transcripts.	Potential	BCTs	were	dis-
cussed	by	a	behavioural	scientist	(FL)	and	dietitian	(RG)	
to	generate	recommendations	and	examples	for	how	these	
could	potentially	be	operationalised	and	delivered	in	the	
context	of	dietary	behaviour	in	hospital	shift	workers	with	
T2D	and	summarised	 in	an	 intervention	mapping	 table.	
The	feasibility	and	acceptability	of	potential	interventions	
were	subsequently	presented	and	discussed	at	a	multidis-
ciplinary	 research	 advisory	 group	 which	 included	 indi-
viduals	with	lived	experience	of	shift	working	and	T2D.

4 	 | 	 RESULTS

4.1	 |	 Participants

Fifteen	 interviews	 (mean	 duration	 58-	min,	 range	 37–	
79	min)	were	conducted	(video	call	n	=	4,	telephone	n	=	6,	
in	person	n	=	5).	No	new	themes	were	coded	between	the	
13th	and	the	15th	interview	indicating	thematic	saturation	
at	13	interviews.	No	participant	terminated	the	interview	
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or	withdrew	their	data.	Thirteen	participants	were	female,	
and	 most	 participants	 (n	=	11,	 73%)	 worked	 in	 a	 hospi-
tal	 setting.	 The	 mean	 duration	 since	 T2D	 diagnosis	 was	
7.2	 (SD:	4.9)	years.	Participants,	on	average,	had	worked	
nights	 for	15.1	 (SD:	10.4)	years	and	currently	worked	on	
average	 8	 (SD:	 3.5)	 night	 shifts	 per	 month	 as	 part	 of	 a	
mixed	shift	schedule.	Summary	participant	characteristics	
are	shown	in	Table 2.

4.2	 |	 Influences on eating behaviours 
during night shifts

Reported	influences	on	dietary	behaviour	were	mapped	onto	
12	 of	 the	 14	 TDF	 domains,	 with	 no	 influences	 identified	
within	two	TDF	domains	(Skills	and	Reinforcement).	Table 3	
ranks	the	domains	in	terms	of	importance	according	to	fre-
quency	and	elaboration	of	themes	per	domain.	The	most	im-
portant	domains	were:	Environmental Context	and	Resources,	
Emotion,	 Beliefs About Consequences;	 and	 Behavioural 
Regulation.	 Table  4	 provides	 an	 example	 of	 a	 sub-	set	 of	
themes	 generated	 within	 each	 domain,	 alongside	 support-
ing	quotes.	Table S1	provides	a	full	list	of	generated	themes	
within	each	domain.	A	narrative	summary	of	the	top	seven	
themes	identified	within	each	domain	is	outlined	below,	the	
remaining	five	themes	are	summarised	in	Appendix S1.

4.2.1	 |	 Environmental	context	and	resources

Influences	identified	within	Environmental context and re-
sources	were	 largely	barriers.	All	participants	commented	

on	the	 limited	number	of	places	to	purchase	food	on	site	
during	night	work.	Several	mentioned	that	although	there	
were	staff	canteens	and	food	retail	in	their	workplace,	these	
closed	before	they	started	their	night	shift.	Some	mentioned	
that	there	was	no	food	available	on	site	at	night	while	others	
mentioned	that	night-	time	access	to	food	was	solely	vend-
ing	machines	or,	for	some	participants,	on-	site	24-	h	coffee	
shops.	 Mostly,	 participants	 indicated	 a	 lack	 of	 ‘healthy’	
food	options	available	to	them	at	night.	Instead,	foods	like	
‘cola’,	‘chocolate’,	‘crisps’	were	typically	available	(i.e.	from	
vending	machines).	Over	half	of	respondents	also	reported	
a	lack	of	places	to	purchase	food	off-	site	during	night	work,	
due	to	either	location	of	their	work	not	being	near	outlets	
or	outlets	not	being	open	24	h.	The	cost	of	food	was	a	barrier	
to	 purchasing	 food	 during	 night	 work,	 with	 participants	
perceiving	the	cost	of	foods	available	during	night	work	as	
‘expensive’	and	‘geared towards visitors’.	Several	participants	
compared	 onsite	 café	 or	 vending	 prices	 to	 high	 street	 re-
tailers,	with	 the	 latter	perceived	as	cheaper.	Onsite	 facili-
ties	 for	staff	 to	store	and	prepare	their	own	food	were	an	
enabler	when	they	were	deemed	adequate.	Most	reported	
access	to	a	fridge,	kettle	and	microwave;	however,	some	in-
dicated	that	the	facilities	were	not	sufficient	for	the	number	
of	staff.	Facilities	to	take	a	break	had	mixed	influence,	with	
participants	 reporting	eating	standing	up	or	at	 their	desk	
when	there	were	a	lack	of	staff	eating/rest	areas.	Adequate	
time	to	take	a	break	was	a	mixed	influence,	one	participant	
commented	that	there	was	less	opportunity	to	take	a	break	
during	a	night	shift	compared	to	a	day	shift,	while	another	
commented	that	night	shifts	were	sometimes	quieter	com-
pared	to	day	shifts.	Two	participants	commented	that	dur-
ing	night	shifts	they	were	not	able	to	take	the	breaks	they	

T A B L E  1 	 Five-	step	process	used	for	thematic	analysis.

Step Activity

1 Reading	and	re-	reading	transcripts	so	that	researchers	may	become	familiarised	with	the	data.

2 Development	of	a	codebook	structured	around	the	domains	of	the	TDF.	The	codebook	provided	a	set	of	heuristics	to	aid	
deductive	coding	and	included:	definitions	for	the	14	TDF	domains,	examples	quotes	and	population.	The	codebook	was	
developed	in	joint	agreement	by	three	study	researchers	with	experience	of	using	the	TDF	(FL,	EC,	MD)

3 Deductive	framework	analysis:	Each	transcript	was	analysed	in	turn,	with	individual	participant	responses	deductively	
coded	according	to	the	TDF	domain	they	were	judged	to	best	represent.	For	example,	‘…so	I	think	it's	actually	quite	
difficult	to	maintain	the	shift	schedules	that	we	have	and	also	balance	that	with	eating	healthily.’	was	coded	to	the	domain	
‘Beliefs	about	capabilities.’	Where	appropriate,	a	response	could	be	coded	to	more	than	one	domain	All	coding	was	done	
independently	by	a	trained	researcher	(MD)	with	frequent	meetings	to	discuss	and	review	coding	with	a	behavioural	
scientist	experienced	in	using	the	TDF	(FL,	EC).

4 Inductive	thematic	analysis:	Similar	responses	coded	to	each	TDF	domain	were	then	grouped	by	two	researchers	(MD	and	
FL),	and	a	theme	label	inductively	generated	summarising	the	role	that	domain	plays	in	influencing	dietary	behaviours.	FL	
reviewed	each	inductively	generated	theme	label	to	check	whether	the	label	represented	the	shared	meaning	of	participant	
responses	contributing	to	that	theme,	and	that	the	theme	was	allocated	to	the	most	appropriate	TDF	domain.	Any	
discrepancies	were	resolved	through	discussion.	Themes	were	classified	as	either	a	barrier,	enabler	or	mixed	influence	on	
dietary	behaviours	in	this	context.

5 The	key	domains	influencing	dietary	behaviour	were	identified	using	established	criteria	for	TDF	based	studies	(a)	frequency	
(the	number	of	participant	responses	contributing	to	that	domain);	and	(b)	elaboration	(number	of	themes	per	domain).

 14645491, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/dm

e.15179 by U
niversity C

ollege L
ondon U

C
L

 L
ibrary Services, W

iley O
nline L

ibrary on [01/08/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



   | 5 of 17GIBSON et al.

are	 entitled	 to.	 Several	 participants	 indicated	 they	 think	
more	about,	or	are	more	engaged	with,	healthy	behaviours	
when	not	working	nights,	‘thinking about it more when I am 
at home’,	‘I plan a little better at home’,	‘I'm a lot better when 
I am not working’.

4.2.2	 |	 Emotion

Most	themes	within	Emotion	were	mixed.	Eating	in	re-
sponse	 to	 hunger	 or	 to	 stress	 was	 common	 influence	

on	eating	habits.	Several	participants	reported	not	feel-
ing	hungry	during	a	night	shift,	while	others	expressed	
feelings	of	hunger	 influencing	eating	more	during	the	
night	 shift	or	 the	days	 following	a	night	 shift.	 Several	
participants	reported	eating	more	during	a	shift	when	
they	felt	stressed	‘I eat bigger when I am stressed’	or	eat-
ing	 sweet	 foods	 ‘if it is very stressful I want something 
quite sweet and quick to eat’	 others	 participants	 com-
mented	 they	did	not	eat	when	 they	were	 stressed	and	
one	 participant	 described	 levels	 of	 stress	 with	 a	 ‘little 
bit stressed’	 leading	 to	 grazing,	 while	 ‘really stressed’	
would	lead	to	loss	of	appetite	and	not	eating.	Eating	in	
response	 to	 tiredness	 was	 also	 mixed,	 several	 partici-
pants	reported	this	led	to	‘snacking’	or	‘picking’	eating	
patterns	 or	 selecting	 foods	 or	 drinks	 (e.g.	 chocolate,	
biscuits,	 coffee,	 energy	 drink)	 for	 a	 ‘boost’	 when	 feel-
ing	tired	during	a	night	shift.	Craving	sweet	foods	was	
a	 mixed	 theme,	 although	 most	 respondents	 indicated	
when	they	had	cravings	this	led	to	more	unhealthy	food	
choices,	‘sometimes you just want to eat rubbish’.	Eating	
in	response	to	boredom	during	a	shift	was	consistently	
reported	 as	 a	 barrier.	 However,	 this	 varied	 between	
night	and	day	shifts,	with	several	participants	express-
ing	 eating	 more	 due	 to	 boredom	 during	 a	 day	 shift	
compared	 to	 a	 night	 shift.	 Additional	 themes	 within	
Emotion	 concerned	 feelings	 of	 guilt	 after	 eating	 foods	
perceived	as	unhealthy	(e.g.	cake,	chocolate)	and	feel-
ings	of	shame	when	eating	in	front	of	others,	with	one	
participant	describing	not	wanting	anyone	to	see	them	
eat	a	‘heavy meal’.

4.2.3	 |	 Beliefs	about	consequences

Beliefs about consequences	 was	 a	 mixed	 influence	 on	
healthy	 eating	 behaviours.	 Most	 respondents	 reported	
that	they	perceived	eating	during	the	night	shift	to	have	a	
negative	impact	on	the	management	of	T2D,	mainly	this	
was	reported	as	eating	unhealthy	foods	and	poorer	blood	
glucose	 management.	 The	 physical	 impact	 of	 eating	 at	
night	 was	 identified	 as	 a	 barrier,	 with	 heartburn/indi-
gestion	preventing	eating	specific	 foods	at	night.	About	
half	of	 respondents	 reported	a	perceived	need	 to	main-
tain	 their	 ‘energy	 levels’	 during	 night	 work.	 For	 most	
respondents,	this	was	a	barrier,	as	they	indicated	snack-
ing	on	higher	energy	dense	foods	like	chocolate	while	a	
‘salad will not sustain me’.	 Two	 participants	 indicated	
making	considered	food	choices	that	were	‘slow burning 
high protein… to fill you up’.	Physical	consequences	(‘feel-
ing crap’,	‘physically feel bad’)	of	eating	‘unhealthy	foods’	
(burger,	sweet	sugary	foods,	‘too much carby stuff’)	were	
identified	as	an	enabler	to	making	healthier	food	choices	
by	four	participants.

T A B L E  2 	 Participant	characteristics.

N (%)

Age	range,	years

25–	34 1	(7)

35–	44 4	(27)

45–	54 6	(40)

55–	60 4	(27)

Gender

Males 2	(13)

Females 13	(87)

BMI	(kg/m2)

25.0–	29.9 4	(27)

30.0–	39.9 8	(53)

≥40.0 2	(13)

Ethnicity

White 9	(60)

Black/African/Caribbean/Black	British 4	(27)

Asian/Asian	British 2	(13)

Work	environment

Hospital 11	(73)

Residential 4	(27)

Job	role

Registered	nurse	and	midwife 7	(47)

Nursing	or	healthcare	assistant/social	care	
staff

4	(27)

General	management 2	(13)

Admin	and	clerical 1	(7)

Other 1	(7)

Attended	diabetes	education	programme

No 13	(87)

On	diabetic	medication

Yes 13	(87)

Mean	(SD)

Years	after	T2D	diagnosis 7.2	(4.9)

Years	of	night-	shift	work 15.1	(10.4)

Night	shifts	per	month 8.1	(3.5)

Abbreviation:	BMI,	body	mass	index.
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4.2.4	 |	 Behavioural	regulation

Behavioural regulation	had	a	mixed	influence	on	eating	
behaviours.	 Planning	 meals	 in	 advance	 was	 commonly	
viewed	as	an	enabler	to	better	food	choices,	but	several	
participants	 commented	 that	 this	 was	 difficult,	 or	 they	
were	 less	 likely	to	do	this	 for	a	night	shift.	Taking	own	
food	 in	 to	work	either	pre	bought	or	prepared	at	home	
was	 generally	 seen	 as	 an	 enabler	 to	 avoid	 ‘eating junk 
food’	or	to	 ‘not get tempted by chocolate or cakes’	and	to	
‘get	healthy	choices’.	Self-	monitoring	strategies	included	
monitoring	blood	sugar	during	a	shift	which	was	consid-
ered	an	enabler	 to	help	avoid	making	 less	healthy	 food	
choices.	Monitoring	dietary	 intake	was	a	mixed	 theme,	
several	 participants	 reported	 it	 acted	 as	 an	 enabler,	 ‘so 
I know what's going in’	 or	 using	 smaller	 plates	 to	 man-
age	 portions,	 one	 participant	 reported	 monitoring	 diet	
intake	made	them	‘unhappy’.	Self-	monitoring	responses	
to	hunger	was	an	enabler	with	three	out	of	four	partici-
pants	reporting	drinking	fluid	in	response	to	feelings	of	
hunger,	while	another	participant	reported	hunger	was	
a	prompt	to	‘prepare something’	to	eat.	Deciding	to	eat	at	
fixed	times	was	seen	as	an	enabler	to	being	able	to	have	
a	 meal	 or	 break	 during	 a	 night	 shift,	 two	 participants	
mentioned	that	taking	medication	enabled	a	fixed	break	
schedule.	Several	participants	acknowledged	that	when	
to	eat	was	influenced	by	feelings	on	hunger,	or	feelings	
of	low	blood	sugar.

4.2.5	 |	 Social	influences

A	common	barrier	within	Social influences	was	not	being	
able	 to	 resist	 sweet	 foods	 bought	 into	 the	 workplace	 by	
visitors	 or	 patients.	 Participants	 frequently	 mentioned	
that	foods	such	as	biscuits,	chocolates,	cakes,	‘nibbly stuff’,	
were	 ‘always there’.	The	 influence	of	 colleagues	on	 food	
choices	during	a	night	shift	was	mixed.	Some	stated	it	was	
quite	high	and	acted	as	a	barrier	 to	healthy	eating.	One	
participant	 described	 it	 as	 ‘coercing each other.[.]’,	 while	
another	 commented	 on	 managers	 rewarding	 staff	 with	
boxes	of	chocolates	or	a	cake.	Other	participants	reported	
no	influence	from	colleagues,	and	one	participant	felt	col-
leagues	encouraged	healthier	eating	habits.

When	participants	reported	that	colleagues	were	aware	
of	 their	 diabetes	 diagnosis,	 the	 influence	 was	 variable.	
One	participant	commented	that	as	a	colleague	also	had	
T2D,	 they	 supported	 each	 other	 to	 make	 healthier	 food	
choices.	 Conversely,	 other	 participants	 described	 the	
views	 of	 colleagues	 in	 more	 negative	 language	 ‘… can't 
have that because she is diabetic’,	‘they would probably say 
you're diabetic’.	Peer	support	was	also	an	enabler,	with	one	
participant	starting	a	diet	trial	with	a	colleague	and	find-
ing	it	helpful.	Support	from	family	was	also	an	enabler	to	
healthy	eating	behaviours,	 for	 instance,	 family	members	
cooking	and	preparing	food.	Similarly,	the	need	to	prepare	
and	cook	a	meal	for	other	family	members	enabled	health-
ier	eating	behaviour,	with	some	participants	mentioning	

TDF domain

Frequency (number of 
participants reporting 
contributing enablers/
barriers within that 
domain)

Elaboration, 
number of themes 
per domain

Environmental	context/
resources

15 10

Emotion 15 7

Beliefs	about	consequences 15 6

Behavioural	regulation 15 6

Social	influences 15 4

Memory,	attention,	and	
decision	making

15 2

Beliefs	about	capabilities 15 2

Knowledge 14 3

Goals 13 6

Intention 11 1

Optimism 9 1

Social/Professional	role	and	
identity

6 1

Skills 0 0

Reinforcement 0 0

T A B L E  3 	 Domain	importance	
ranking.
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the	importance	of	eating	healthy	as	an	influence	on	their	
children.	Support	from	healthcare	professionals	to	under-
stand	T2D	was	mixed,	some	reported	good	support	at	di-
agnosis	but	then	limited	ongoing	support.	One	participant	
reported	that	there	was	ongoing	support	available	via	their	
GP	if	needed.

4.2.6	 |	 Memory	attention	and	
decision	processes

A	common	Memory attention and decision process	barrier	
to	healthy	food	choices	was	the	need	for	convenience	in	
the	 process	 of	 food	 choice	 on	 night	 shifts.	 Participants	
indicated	that	‘speed’	and	‘easiness’	were	important	influ-
ences	on	food	choice,	and	this	was	linked	with	foods	such	
as	chocolate,	packets	of	crisps,	purchases	of	prepared	food	
from	local	retail	outlets,	or	takeaway	deliveries.	Most	par-
ticipants	reported	forgetting	to	eat	or	missing	breaks	dur-
ing	 a	 shift	 due	 to	 being	 too	 busy,	 with	 two	 participants	
reporting	occasions	when	they	had	not	eaten	at	all.	Only	
one	 participant	 reported	 not	 forgetting	 to	 eat	 during	 a	
shift.	Making	the	decision	to	take	a	break	when	the	shift	
is	quiet	was	an	enabler	reported	by	three	respondents,	as	
this	ensured	that	they	were	able	to	eat	some	food	during	
their	 shift.	 Three	 respondents	 indicated	 that	 there	 were	
notices	in	the	workplace	to	draw	attention	to	healthy	food	
choices	 in	 canteens	 and	 retail	 outlets.	 However,	 two	 of	
these	 participants	 reported	 that	 the	 food	 offer	 available	
did	not	reflect	the	healthy	eating	messages	promoted.

4.2.7	 |	 Beliefs	about	capabilities

Beliefs about capabilities	 was	 a	 mixed	 influence	 on	 eat-
ing	 behaviours.	 A	 frequently	 reported	 barrier	 was	 the	
difficulty	 in	 applying	 healthy	 eating	 advice	 received	 to	
working	 at	 night.	 Some	 participants	 indicated	 that	 even	
though	 they	 had	 told	 their	 healthcare	 professional	 they	
worked	 shifts	 this	 was	 ignored	 or	 not	 considered	 in	 the	
advice	provided,	with	advice	reflecting	‘normal day to day 
living’	or	 ‘just giving you a protocol to follow’.	The	ability	
to	adapt	eating	patterns	 (e.g.	 time	and	 frequency	of	eat-
ing)	between	different	 types	of	 shifts	had	a	mixed	 influ-
ence.	Some	participants	reported	that	 they	 found	it	easy	
to	adapt,	with	some	commenting	that	they	found	it	easy	
as	 they	 had	 been	 working	 shifts	 for	 a	 long	 time.	 Others	
reported	 it	 was	 a	 barrier	 to	 maintaining	 regular	 eating	
patterns,	 finding	it	difficult	to	switch	between	night	and	
day	shifts.	Most	participants	perceived	their	ability	to	be	
able	to	make	healthy	food	choices	during	night	work	was	
a	 barrier,	 commenting	 on	 lack	 of	 availability	 of	 healthy	
food	choices	and	the	difficulty	in	managing	changing	shift	T
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schedules.	One	participant	indicated	they	had	abandoned	
healthy	eating	when	they	started	working	night	shifts.

4.3	 |	 Mapping identified barriers/
enablers to intervention strategies

Table 5	presents	the	results	of	mapping	the	identified	in-
fluences	 onto	 proposed	 BCTs	 to	 support	 dietary	 behav-
iour	change	in	this	context.	A	range	of	potential	strategies	
were	identified.	Some	proposed	strategies	focus	on	build-
ing	individual	capability,	knowledge,	confidence	and	self-	
regulatory	 capacity	 in	 how	 to	 best	 alter	 dietary	 patterns	
in	response	to	changing	shift	patterns	(i.e.	meal	planning	
templates,	suggested	foods	and	sample	diet	plans	for	dif-
ferent	 shift	 patterns,	 supported	 by	 testimonials	 and	 tips	
from	 credible	 sources	 such	 as	 other	 shift	 workers	 with	
T2D).	 Other	 strategies	 focus	 on	 increasing	 individual	
awareness,	challenging	misconceptions	and	encouraging	
self-	monitoring	 and	 reflection	 (i.e.	 food	 diaries,	 glucose	
monitoring,	biofeedback).	Some	proposed	strategies	target	
collective	behaviour	of	peers	in	the	workplace	to	increase	
social	 opportunity	 (i.e.	 local	 champions	 and	 team	 chal-
lenges).	Lastly,	given	the	key	influence	of	environmental	
context	and	resources,	it	is	likely	that	organisational	level	
environmental	restructuring	strategies	will	be	needed	that	
target	physical	opportunity	and	increase	the	accessibility	
and	 availability	 of	 healthier	 food	 choices	 during	 night	
shifts	 (e.g.	 healthier	 food	 choices	 in	 vending	 machines,	
24-	h	 canteens,	 pre-	ordering	 meals	 for	 staff	 during	 night	
shifts,	healthier	packed	lunches).

5 	 | 	 DISCUSSION

This	 study	 aimed	 to	 identify	 the	 factors	 that	 influence	
dietary	 behaviours	 in	 shift	 workers	 with	 T2D	 working	
in	 residential	 healthcare	 settings,	 one	 of	 the	 main	 em-
ployment	 sectors	 of	 shift	 workers	 in	 the	 UK.2	 The	 key	
domains	 identified	 as	 influencing	 diet	 behaviour	 were	
Environmental Context and Resources,	 Emotion,	 Beliefs 
About Consequences	and	Behavioural Regulation.

In	 line	 with	 the	 findings	 reported	 here,	 a	 previous	
study	 in	people	without	diabetes	 found	poor	availability	
of	healthy	food	during	shift	work,	with	some	participants	
reporting	 the	 irony	 of	 promoting	 healthy	 food	 without	
provision	during	night	work.35	There	have	been	a	number	
of	studies	in	healthcare	workers	inside	and	outside	the	UK	
that	corroborate	the	importance	of	the	food	environment	
and	the	cost	of	available	food.16,28,31

Emotional	 factors	 had	 a	 mixed	 influence	 on	 food	
choices—	potentially	due	to	individual	coping	mechanisms	
or	susceptibility	to	different	emotional	states.	In	agreement	

with	 this	 research,	 other	 studies	 in	 healthcare/social	 care	
shift	 workers	 also	 reported	 a	 stressful	 working	 environ-
ment	impacting	on	health	behaviours.31,35	Stress	has	been	
shown	 to	 influence	 food	 choice	 in	 women	 by	 increasing	
sugar	 and	 saturated	 fat	 intake36—	which	 some	 of	 the	 par-
ticipants	 reported,	while	others	 reported	a	 suppression	of	
appetite.	Boredom	was	a	consistent	barrier	to	healthy	eating	
during	a	shift.	Previous	research	has	shown	boredom	pro-
motes	less	healthy	food	choices;37	in	the	workplace	setting,	
this	may	lead	to	an	interaction	with	the	food	environment	
(e.g.	 frequent	 availability	 of	 cakes	 and	 chocolates)	 poten-
tiating	 the	 likelihood	 to	 make	 less	 healthy	 food	 choices.	
This	study	demonstrates	the	importance	of	convenience	in	
making	food	choice	decisions	during	night	work	and	agrees	
with	previous	 findings	 in	Australian	nurses	who	reported	
a	lack	of	time	to	prepare	healthy	meals	due	to	long	hours	
and	tiredness.29	While	convenience	foods	may	vary	in	nu-
tritional	quality,	participants	in	the	current	study	tended	to	
equate	convenience	foods	with	less	healthy	foods	(e.g.	choc-
olate).	It	was	interesting	the	differing	response	to	maintain-
ing	 energy	 levels	 with	 some	 selecting	 energy	 dense	 foods	
while	 others	 chose	 slower	 burning	 foods,	 for	 example,	
complex	carbohydrates	the	latter	being	a	part	of	structured	
diabetes	education.	It	is	important	to	acknowledge	that	ap-
petite	is	also	driven	by	complex	endocrine	pathways	which	
may	act	in	concert	with	the	food	environment	in	driving	en-
ergy	dense	food	choices	during	night	work.	A	small	study	in	
night	and	day	shift	workers	found	alterations	in	ghrelin	and	
xenin	which	could	reduce	post-	prandial	satiation	in	night	
workers38	however,	more	research	is	needed	to	understand	
the	contributing	role	of	disruption	to	the	endocrine	system	
in	food	choice	during	night	work.

Most	participants	 felt	 that	what	 they	ate	during	a	night	
shift	negatively	influenced	their	diabetes	management.	These	
concerns	conflicted	with	 feelings	 that	participants	 reported	
about	 the	 need	 to	 look	 after	 themselves	 more	 as	 a	 person	
living	with	T2D.	While	understanding	the	impacts	of	night	
work	on	their	health,	participants	felt	that	the	dietary	advice	
provided	was	not	readily	applicable	to	working	at	night.	This	
may	be	due	to	the	lack	of	evidence-	based	dietary	guidelines	
for	shift	workers	or	a	lack	of	awareness	about	the	impact	of	
shift	work	challenges	by	healthcare	professionals.

Barriers	 to	 healthier	 lifestyle	 choices	 identified	 in	
previous	 general	 shift	 working	 populations	 have	 in-
cluded	 disrupted	 routine,	 tiredness	 and	 time	 manage-
ment.12	 These	 are	 broadly	 in	 line	 with	 the	 findings	 in	
the	present	study.	The	identified	enablers	of	Behavioural 
regulation	 work	 to	 address	 these	 barriers	 with	 meal	
planning,	 taking	 food	 into	 work,	 and	 deciding	 to	 eat	
at	 fixed	 times.	Potentially	unique	 to	 this	study	popula-
tion,	self-	monitoring	was	also	viewed	as	an	enabler	for	
healthier	diet	choices—	a	strategy	established	in	weight	
management	interventions.39
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5.1	 |	 Strengths and limitations

This	research	addresses	an	important	gap	to	understand	
what	influences	diet	behaviours	in	an	at-	risk	population	
living	 with	 T2D.	 A	 strength	 of	 this	 study	 is	 that	 it	 was	
designed	 using	 the	 TDF	 enabling	 subsequent	 mapping	
to	 potential	 interventions.	 Recruitment	 challenges	 were	
exacerbated	 by	 COVID-	19—	in	 response	 a	 convenience	
sample	was	recruited.	As	there	are	no	data	that	describe	
the	characteristics	of	shift	workers	living	with	T2D	work-
ing	in	the	healthcare	sector,	it	is	not	possible	to	determine	
generalisability	of	our	findings.	This	study	was	conducted	
during	 COVID-	19	 pandemic	 and	 therefore	 responses	
may	 have	 been	 influenced	 by	 the	 pandemic.	 However,	
common	 themes	 were	 identified	 through	 the	 collection	
period—	the	 main	 comments	 related	 to	 COVID-	19	 were	
that	access	to	food	was	increased	at	night	during	the	start	
of	the	COVID-	19	pandemic,	and	COVID-	19 being	a	cata-
lyst	for	diet	change.

5.2	 |	 Implications for policy and practice

Mapping	to	behaviour	change	techniques	identified	po-
tential	 interventions	 and	 suggests	 multilevel	 complex	
interventions	that	are	required	to	support	shift	workers	
living	with	T2D.	At	an	individual	level,	practical	advice	
to	develop	skills	and	knowledge	will	be	important—	this	
may	 be	 through	 meal	 plans	 adapted	 to	 different	 shift	
patterns	and	peer	support	of	sharing	tips.	Adapting	cur-
rent	structured	education	programmes	to	accommodate	
shift	workers'	specific	needs	is	another	option,	the	deliv-
ery	of	the	education	as	well	as	the	content	would	need	
to	 be	 considered.	 To	 support	 shift	 workers	 wanting	 to	
make	 healthier	 food	 choices	 at	 work,	 addressing	 the	
food	 environment	 will	 be	 key.	 Environmental	 change	
needs	 engagement	 by	 key	 stakeholders	 responsible	 for	
food	provision	(e.g.	facilities,	contractors,	finance).	The	
NHS	 England	 National	 Food	 Standards	 states	 healthy	
food	 should	 be	 available	 to	 staff	 24–	7.40	 However,	 the	
findings	from	this	study	suggest	that	this	is	not	univer-
sal.	The	findings	of	this	study	support	the	implementa-
tion	of	these	recommendations.

5.3	 |	 Future recommendations

This	study	highlights	the	complexity	of	factors	that	influ-
ence	food	choice	in	shift	workers	with	T2D	in	healthcare.	
There	is	a	need	to	co-	develop	and	test	candidate	interven-
tions	to	establish	feasibility,	acceptability,	and	efficacy.	It	
is	also	recommended	that	other	occupational	groups	are	
investigated,	 for	 example,	 employees	 with	 T2D	 working	

outside	bricks	and	mortar	workplaces—	for	example,	par-
amedics,	police	and	transport	workers.

6 	 | 	 CONCLUSION

This	 study	 has	 found	 that	 the	 dietary	 behaviour	 of	 shift	
workers	 with	 T2D	 is	 influenced	 by	 interacting	 indi-
vidual,	 socio-	cultural	 and	 environmental	 factors.	 These	
influences	represent	targets	for	potential	multilevel	inter-
ventions	to	change	dietary	behaviour	and	improve	man-
agement	and	outcomes	for	T2D	in	shift	workers.
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