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Impact	of	Flavors	in	Tobacco	Products	on	Percep8ons	and	Use	Among	
Youth,	Young	Adults	and	Adults:	a	Systema8c	Review	

Background	 Search	Strategy	

•  The	FDA	banned	cigareHes	containing	non-menthol	
flavorings	in	September	2009[1]		

•  Flavored	products	are	also	increasingly	being	banned	or	
considered	for	a	ban	in	other	countries[2]	

•  Other	flavored	products	are	sQll	legally	manufactured,	
distributed	and	sold,	and	have	increased	in	popularity	in	
recent	years	in	the	US[3]	

•  Understanding	the	impact	of	flavoring	on	tobacco	use	is	a	
research	priority	outlined	by	the	FDA’s	Center	for	Tobacco	
Products	

Aim	

1.	Center	for	Regulatory	Research	on	Tobacco	Communica8on,	UNC	Lineberger	Comprehensive	Cancer	Center.	2.	Tobacco	Preven8on	and	Evalua8on	Program,	Department	of	Family	Medicine,	UNC	School	of	Medicine.	

•  Conduct	a	systemic	review	of	literature	assessing	the	impact	
of	non-menthol	flavoring	in	tobacco	products	on	
percepQons	and	use	of	tobacco	in	the	US	and	globally	

•  Supplement	a	recent	systemaQc	review	by	Feirman,	et	al.[4]	
with	non-US	data	and	other	new	studies	with	a	focus	on	the	
impact	of	flavors	on	tobacco	use	and	percepQons	

Figure	2.	PRISMA	Flow	Diagram	

•  Flavors	in	most	tobacco	products	appear	to	play	a	key	role	in	how	
many	users	and	nonusers,	parQcularly	youth,	perceive,	iniQate,	
progress	and	conQnue	using	tobacco	products		

•  Future	research	needs	to	establish	reliability	and	validity	of	
measures,	and	elucidate	the	specific	impact	that	flavors	play	on	
tobacco	users	and	nonusers’	behavioral	outcomes	over	Qme	

•  Findings	should	inform	regulatory	agencies	around	the	world	as	an	
evidence-base	for	future	regulaQons	on	non-menthol	flavors	in	
most	tobacco	products,	to	maximally	impact	youth	tobacco	use	

Results	

Methods	
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•  Search	database:	PubMed,	Embase,	PsycINFO,	and	CINAHL	
•  Search	date:	Indexed	in	databases	by	September	2nd,	2015	
•  General	search	terms:	Tobacco	and	flavor	
•  Inclusion	criteria:	ObservaQonal,	experimental,	and	
qualitaQve	studies	that	assess	the	impact	of	flavoring	in	
tobacco	products	on	percepQons	and	use	behaviors	

•  Exclusion	criteria:	ArQcles	that	do	not	contain	original	data,	
are	non-English,	are	not	peer-reviewed,	do	not	include	
appropriate	outcome	measures	of	interest	(Table	1),	or	
include	menthol	tobacco	products	only	

•  Study	selec8on,	extrac8on	and	synthesis:	Two	authors	
reviewed	arQcles	and	a	third	author	revolved	conflicts.	Two	
authors	extracted	data	independently.	Evidence	tables	were	
created	and	grouped	by	outcome	measures	for	synthesis	

Conclusions	

2,013	records	idenQfied	database	
searching		March		2015	

PubMed:	1,179					
Embase:	468	
PsycINFO:	217							
CINAHL:	149	
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1,404	records	for	Qtle/abstract	
review	afer	duplicates	removed	

1,396	records	excluded:	
Not	original	data,	not	
peer-reviewed,	did	not	
include	outcomes	of	
interest,	duplicates	

96	full-text	arQcles	
assessed	for	eligibility	

	 69	full-text	arQcles	
excluded	with	reasons:	
• Not	original	data:	14	
• Not	outcome	interest:	54	
• Menthol	flavor	only:	1	
	

44**	studies	included	for	
synthesis	

	

Table	1.	Sample	Descrip8on			

Figure	1.	Flavored	tobacco	products	

Source:	Legacy,	Washington,	DC.	Source:	Adam	Goldstein	

129	further	records	idenQfied	
database	searching	September	2015	

PubMed:	55										
Embase:	46	
PsycINFO:	17									
CINAHL:	11	

88	records	for	Qtle/abstract	review	
afer	duplicates	removed	

27	arQcles		+	
16	arQcles	idenQfied	

through	other	sources*	

Main	findings:		

•  Tobacco	product	packaging	with	flavor	descriptors	tended	to	be	
rated	as	more	appealing,	beMer	tas8ng,	and	less	harmful	
compared	to	tobacco	products	without	descriptors	

•  Availability	and	variety	of	flavors	in	tobacco	products	are	
reported	as	main	reasons	for	ini8a8ng	and	maintaining	flavored	
product	use.	

•  Studies	examining	percepQons,	preferences,	and	iniQaQon	across	
age	groups	found	that	younger	age	cohorts	were	more	
suscep8ble	to	flavors	than	older	age	cohorts	

•  Flavored	tobacco	products	use	is	associated	with	dual/poly	use	
•  Users	of	many	flavored	tobacco	products	appear	less	likely	to	
think	about	quiQng	or	intend	to	quit	compared	to	non-flavored	
product	users	

•  This	review	did	not	include	gray	literature	and	non-English	
language	arQcles,	leading	to	the	possibility	that	some	relevant	
results	could	be	missed	

•  No	a-priori	set	minimum	threshold	for	study	quality,	and	included	
several	e-cigareHe	industry	or	advocacy	user	funded	studies.	

•  CauQon	should	exist	in	extrapolaQng	results	solely	based	on	
studies	that	scored	lower	in	study	quality	

LimitaQons	
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Sample	Characteris8cs	 N	 US	Studies	 Non-US	Studies	
Study	type	 			QuanQtaQve	studies	 30	 18	 12	

			QualitaQve	studies	 14	 8	 6	
Product	type	 			CigareHe	 12	 5	 7	

			E-cigareHe	 11	 7	 4	
			Hookah	 9	 2	 7	
			LiHle	cigar,	cigarillo,	cigar	 6	 4	 2	
			Various	non-cigareHe	products	 3	 3	 0	
			Smokeless	tobacco	 2	 2	 0	
			Bidi	 1	 1	 0	

Outcome	measure	 			Taste	 9	 4	 5	
			Appeal	 11	 4	 7	
			Perceived	risk	 12	 5	 7	
			Preference	 9	 5	 4	
			Expectancies	and	beliefs	 3	 2	 1	
			Reasons	for	use	 13	 6	 7	
			IntenQon	to	try,	iniQaQon	 9	 8	 1	
			Progression	to	regular	use	 3	 1	 2	
			Dual/poly	use	 3	 3	 0	
			IntenQon	to	quit,	cessaQon	 5	 3	 2	

*	Checking	reference	lists	of	included	arQcles.	**One	arQcle	included	two	studies.	
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