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ABSTRACT
Aim To summarise the research literature on the 
impacts or perceptions of policies to end tobacco use 
at a population level (ie, tobacco endgame policies) 
among people from eight priority population groups 
(experiencing mental illness, substance use disorders, 
HIV, homelessness, unemployment or low incomes, 
who identify as lesbian, gay, bisexual, transgender, 
queer or intersex (LGBTQI+) or who have experienced 
incarceration).
Methods Guided by JBI Scoping Review Methodology, 
we searched six databases for original research 
examining the impacts or perceptions of 12 tobacco 
endgame policies among eight priority populations 
published since 2000. We report the results according to 
the Preferred Reporting Items for Systematic Reviews and 
Meta- Analyses extension for Scoping Reviews checklist.
Results Of the 18 included studies, one described 
perceptions of five endgame policies among people 
on low incomes in Aotearoa (New Zealand), and 17 
focused on the effectiveness or impacts of a very low 
nicotine content (VLNC) cigarette standard among 
people experiencing mental illness (n=14), substance 
use disorders (n=8), low incomes (n=6), unemployment 
(n=1) or who identify as LGBTQI+ (n=1) in the USA. 
These studies provide evidence that VLNC cigarettes can 
reduce tobacco smoking, cigarette cravings, nicotine 
withdrawal and nicotine dependence among these 
populations.
Conclusions Most of the tobacco endgame literature 
related to these priority populations focuses on 
VLNC cigarettes. Identified research gaps include the 
effectiveness of endgame policies for reducing smoking, 
impacts (both expected and unexpected) and policy 
perceptions among these priority populations.

INTRODUCTION
Tobacco smoking prevalence has declined substan-
tially in high- income countries. Nonetheless, 
smoking remains a leading cause of premature 
mortality and morbidity.1 Policy options that could 
rapidly and permanently reduce smoking to very 
low levels (referred to as ‘tobacco endgame’ policies) 
are increasingly topical.2 3 Tobacco endgame poli-
cies go beyond the usual suite of tobacco demand 
reduction approaches (eg, mass media campaigns, 
tobacco advertising bans, smoke- free policies), 
and aim to substantially reduce the addictiveness, 
consumer appeal, availability or affordability of 
tobacco products.3 Examples of tobacco endgame 
policies include making cigarettes minimally or 
non- addictive by mandating a very low nicotine 

content (VLNC) standard,4 drastically reducing 
the number of retailers that can sell tobacco5 
or completely phasing out commercial tobacco 
retailing,6 a regulated market model7 or other not- 
for- profit supply models,8 state takeover of tobacco 
companies,3 ending tobacco sales for everyone born 
after a certain year (the tobacco- free generation 
model),9 a quota or sinking lid on the amount of 
tobacco allowed to be sold,10 performance- based 
regulation of tobacco manufacturers that requires 
them to meet targeted reductions in cigarette 
sales,11 substantial increases in tobacco taxation,12 
requiring a licence to purchase tobacco,13 requiring 
a prescription from a medical practitioner to 
purchase tobacco,3 redesigning cigarette contents to 
make them less appealing or palatable3 or replacing 
tobacco products with lower risk alternatives such 
as nicotine vaping products (e- cigarettes).14

People from priority populations experience 
a disproportionate share of the smoking- related 
disease burden. Hence, tobacco endgame policies 
will need to consider how these policies impact 
priority populations who have the highest smoking 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ Eighteen of 49 evidence syntheses of tobacco 
endgame policies included at least one 
mention of the equity impact of the policy, 
with most concluding that endgame policies 
are likely to result in greater health benefits 
for priority populations compared with the 
general population, but few of the syntheses 
substantively addressed equity impacts.

WHAT THIS STUDY ADDS
 ⇒ Eighteen empirical studies examined tobacco 
endgame policies among eight selected 
priority population groups, with 17 focused on 
a very low nicotine content (VLNC) cigarette 
standard. These studies provide evidence that 
VLNC cigarettes can reduce tobacco smoking, 
cigarette cravings, nicotine withdrawal and 
nicotine dependence among these populations.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ This evidence supports implementing a VLNC 
standard. However, there are significant 
research gaps for likely effectiveness and 
acceptability of most tobacco endgame policies 
among these priority populations that should 
be prioritised to inform policymaking.
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prevalence,15 16 if they are to reduce rather than exacerbate 
health inequalities and to achieve maximum impact. Examples 
of priority populations include people experiencing mental 
illness, substance use disorders, homelessness, unemployment, 
or low incomes, who live with HIV, who identify as lesbian, gay, 
bisexual, transgender, queer or intersex (LGBTQI+) or who have 
experienced incarceration.16 For example, in Australia, 11.6% of 
adults in the general population smoke daily,17 compared with 
24% of people living with a mental illness,18 77% of people who 
experience homelessness,19 75% of people entering prison20 and 
84% of people enrolled in substance use treatment.21 Not only 
do priority populations experience disproportionate rates of 
tobacco- related illness compared with the general population,22 
their tobacco- related expenditure often exacerbates financial 
stress,23 perpetuating cycles of poverty and disadvantage.24 
Tobacco control policies with demonstrated effectiveness in 
reducing tobacco prevalence among the general population are 
often efficacious for some priority populations.25 26 However, 
they have not resulted in sufficient reductions in smoking prev-
alence to meaningfully reduce existing health inequities.27 As 
endgame policies aim to substantially reduce the addictiveness, 
accessibility and affordability of tobacco products,3 they may be 
of particular benefit to priority populations who typically find 
it more difficult to successfully quit smoking,28–30 often due 
to higher levels of nicotine dependence,28 and who are more 
likely to live in neighbourhoods with easier access to tobacco 
retailers,28 and/or are more sensitive to price changes compared 
with the general population.31 32

This scoping review aimed to identify and synthesise the 
research literature on tobacco endgame policies among eight 
priority populations: people experiencing mental illness, 
substance use disorders, HIV, homelessness, unemployment, low 
income, who identify as LGBTQI+ or who have experienced 
incarceration. Although this list is not exhaustive of all popu-
lations with higher than average smoking prevalence, it covers 
those with the highest smoking prevalence.16 We did not examine 
the existing research on tobacco endgame policies with a focus on 
people from diverse races and/or ethnicities, such as Indigenous 
peoples or African American people. Tobacco smoking among 
these diverse populations is influenced by specific additional 
complex social and cultural factors that need to be considered, 
such as traditional cultural use of tobacco among some Indige-
nous populations and the impacts of racism and colonisation. As 
such, we believe that a separate review that includes a specific 

focus on such cultural and social factors is warranted. We are 
unaware of any comprehensive evidence syntheses of tobacco 
endgame policies focused on priority populations.

METHODS
Guided by the JBI (formerly Joanna Briggs Institute) Meth-
odology for Scoping Reviews,33 and the Preferred Reporting 
Items for Systematic Reviews and Meta- Analyses extension for 
Scoping Reviews checklist34 (see online supplemental table 1), 
we identified and summarised literature describing research on 
tobacco endgame policies among eight priority populations. The 
protocol was pre- registered in Open Science Framework.35

Review questions
We addressed the following questions related to tobacco 
endgame policies and priority populations:
1. Which policies and populations have been evaluated?
2. Which research methods and study designs have been used?
3. What is the effectiveness of these policies for reducing smok-

ing prevalence?
4. How strong is the evidence of effectiveness?
5. Are there differences in the effectiveness between popula-

tions?
6. What are the features of the policies with demonstrated ef-

fectiveness?
7. What are the likely advantages and disadvantages of these 

policies?
8. How are these policies perceived?

Inclusion/exclusion criteria
We included studies that presented original research published 
between January 2000 (to focus on relatively recent findings and 
there was limited mention of the tobacco endgame prior to this 
date) and 20 October 2021, published in English, related to any 
of the target populations that reported research about at least 
one tobacco endgame policy listed in table 1. These policies were 
examined in a previous review of tobacco endgame evidence 
syntheses,36 and included policies that would end tobacco retail 
sales or make tobacco products non- addictive; these policies are 
inherently considered to be endgame policies. We also consid-
ered conventional policies that could be endgame policies if 
implemented at sufficient intensity (eg, product standards for 
palatability or toxicity, retailing restrictions, action against the 

Table 1 Summary of tobacco endgame policies

Policy category Policy

Product focused 1. Mandate very low nicotine content (VLNC) for smoked tobacco products to make them non- addictive or minimally addictive.
2. Set product standards for nicotine products that make combustible tobacco products unappealing or removed from the market for exceeding toxicity 
thresholds.
3. Move consumers from combustible tobacco products to non- smoked reduced risk nicotine products (eg, e- cigarettes, heated tobacco products, smokeless 
tobacco products).

User focused 4. Require consumers to obtain a purchaser’s licence or medical prescription to purchase tobacco.
5. Restrict tobacco sales by year born (tobacco- free generation).

Market/supply 
focused

6. End commercial retail sale of combustible tobacco (abolition).
7. Set a regularly reducing quota on the volume of tobacco products manufactured or imported into a country (’sinking lid’).
8. Actions that reduce the commercial viability of tobacco companies, such as a ‘corporate death penalty’, or criminal charges (eg, ‘corporate manslaughter’), 
requiring compensation for full impacts of tobacco use, or limiting profitability.
9. Increases in tobacco tax that make tobacco products generally unaffordable.
10.Restrictions on tobacco retailer density/location/type/licensing that substantially reduce tobacco availability.

Institutional 
structure focused

11. Transfer management of tobacco supply to an agency with a mandate to phase out tobacco sales, for example, regulated market model, non- profit agency.
12. Performance- based regulation whereby tobacco companies are required to meet smoking prevalence targets or be fined; or manufacturers pay a levy based 
on sales volume similar to ‘polluter pays’ schemes.
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tobacco industry, moving consumers to reduced risk products or 
tobacco tax increases), if the publication explicitly discussed the 
policy as one that could achieve a tobacco endgame.

Search strategy
We used a five- step search strategy. First, author LF confirmed 
no similar reviews had already been conducted by searching JBI 
Evidence Synthesis, Cochrane Database of Systematic Reviews, 
Cumulative Index to Nursing and Allied Health Literature 
(CINAHL), PubMed, Evidence for Policy and Practice Informa-
tion (EPPI) and Epistemonikos in December 2020. Next, authors 
LF and CP conducted a pilot search of PubMed in collaboration 
with a research librarian in October 2021 to develop a search 
strategy (see online supplemental table 2). Third, author CP 
searched six databases (PubMed, CINAHL, PsycINFO, Scopus, 
EMBASE and Web of Science) using the search terms on 20 
October 2021. Next, author CP searched the reference lists of 
included articles for additional relevant records not captured in 
database searches.

Evidence selection
Figure 1 details the search and retrieval process. First, each 
article’s title and abstract was independently screened against 

inclusion criteria by two reviewers (LF, MHo). The full 
text of all articles not excluded at this stage was then inde-
pendently screened by two of four reviewers (LF, MHo, CP, 
DE). Conflicts were resolved through discussion with the 
senior author (CG), who also checked all included articles to 
ensure they met inclusion criteria. All screening was conducted 
using Rayyan review management software.37 Finally, author 
CP sent the final list of included papers to the author team 
and additional topic experts to ascertain if any relevant articles 
were missing.

Critical appraisal
Although assessments of included studies’ methodological 
quality are not typically conducted for scoping reviews,38 we 
used the Australian National Health and Medical Research 
Council (NHMRC) Evidence Hierarchy to broadly assess level 
of evidence each study contributes.39 This hierarchy assigns a 
level of evidence according to the type of research question, 
acknowledging the importance of appropriate research design 
to address a research question, with levels ranked from level I 
(systematic review of randomised controlled trials (RCT)) to 
level IV (case series studies).39

Figure 1 Preferred Reporting Items for Systematic Reviews and Meta- Analyses (PRISMA) flow diagram.
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Data extraction
Four reviewers (LF, MHo, CP, DE) independently extracted data 
from included articles using an online form created using Qual-
trics.40 Extracted data included article author(s) and affiliations, 
publication year, journal name, funding source, population, 
endgame policy, study design, methods, research question(s), 
relevant key findings and conclusions, and evidence gaps identi-
fied by the authors. Extracted data were reviewed by CP and CG 
to ensure consistency and accuracy.

RESULTS
Search results
From 5763 unique records identified in the initial database 
search, 15 remained after full text review. Two additional articles 
were identified from included article reference lists41 42 and one 
from review by tobacco endgame experts.43 See figure 1.

Research question 1: which policies and populations have 
been evaluated?
Table 2 summarises included studies (including study designs, 
populations, countries and research questions) and online supple-
mental table 3 provides details of the characteristics of included 
studies. One study focused on perceptions of five endgame poli-
cies (mandating a VLNC standard for tobacco products, setting 
product standards (removing additives from tobacco), reduced 
risk products, tobacco tax increases and restrictions on the 
number of tobacco retailers) among people on a low income 
in Aotearoa (New Zealand),43 while the remaining 17 studies 
described the impacts of mandating VLNC for smoked tobacco 
products to make them non- addictive or minimally addictive 
among participants based in the USA. The authors of 14 of 
these 17 studies are affiliated with the same research centre (the 
Center for Alcohol and Addiction Studies at Brown University 
in the USA).44–55

Table 2 Summary of included studies
Policy Publications (n) Study designs/methods Study populations Study countries Research questions addressed

Mandating a very 
low nicotine content 
(VLNC) standard 
for smoked tobacco 
products.

17  ► Within- subjects experimental 
designs (n=7).41 42 44–49 51–58

 ► Secondary analyses of data 
from RCTs or a randomised 
clinical trial (n=3).

 ► Secondary analyses of within- 
subjects experimental study 
data (n=2).

 ► Cross- sectional studies (n=2).
 ► Between- groups experimental 

study (n=1).
 ► RCT (n=1).
 ► Analysis of data from three 

randomised clinical trials (n=1).

 ► People experiencing mental illness 
(n=14).41 42 44–58

Affective disorder.
Schizophrenia.
Schizophrenia or schizoaffective disorder.
Schizophrenia, schizoaffective disorder and/or 
bipolar disorder.
Elevated depressive symptoms and/or 
psychiatric disorders other than schizophrenia or 
schizoaffective disorder.

 ► People experiencing substance use disorders 
(n=8).

 ► People with low incomes (n=6).
 ► People experiencing unemployment (n=1).
 ► People who identify as LGBTQI+ (n=1).

 ► USA41 42 44–58  ► What are the effects of VLNC cigarette smoking, with and without 42 
mg transdermal nicotine replacement patches, compared with usual 
brand cigarette smoking on tasks assessing key domains of cognitive 
functioning in people who smoke with schizophrenia and those without 
psychiatric illness?44

 ► What knowledge, attitudes and practices about cigarette smoking 
and cessation and VLNC cigarettes exist among patients attending an 
outpatient perinatal substance use treatment centre?58

 ► What are the potential effects of smoking menthol cigarettes on 
response to VLNC cigarettes?45

 ► How do young adults who smoke with additional vulnerabilities to 
smoking respond to VLNC cigarettes?46

 ► What is the impact of smoking VLNC cigarettes for 6 weeks on smoking 
topography characteristics and indicators of compensatory smoking 
among people with serious mental illness?55

 ► What are priority populations’ perceptions about nicotine, low nicotine 
content (LNC) cigarettes, alternative nicotine delivery system (ANDS) 
products and medicinal nicotine, their perceptions of LNC cigarettes 
and ANDS products compared with conventional cigarettes, and their 
perceptions of medicinal nicotine compared with ANDS products?47

 ► Do cumulative vulnerabilities moderate response to VLNC cigarettes?57

 ► How do people with psychiatric disorders and other vulnerabilities to 
tobacco addiction respond to VLNC cigarettes?48

 ► What are the effects of VLNC cigarettes among people who are 
especially vulnerable to dependence to assess their potential as a less 
dependence- producing alternative to current commercial cigarettes?49

 ► Do VLNC cigarettes decrease smoking rates and dependence 
severity among people with psychiatric disorders or socioeconomic 
disadvantage?50

 ► Does smoking of cigarettes, after 6–12 hours’ abstinence, transiently 
alter the expression of negative and/or positive symptoms in patients 
with schizophrenia who have a history of regular smoking?41

 ► What are the effects of acute smoking of high nicotine and 
denicotinised cigarettes on positive and negative symptoms in people 
with schizophrenia?42

 ► What is the ability of VLNC cigarettes to attenuate acute tobacco 
withdrawal and craving severity in people receiving methadone or 
buprenorphine maintenance treatment for opioid use disorders versus 
people without substance use disorders?51

 ► Do smoking topography characteristics of usual brand VLNC cigarettes 
differ in people with schizophrenia and people without psychiatric 
illness, and does nicotine replacement reverse any changes in 
topography produced by VLNC cigarettes?52

 ► Does the use of VLNC by people with schizophrenia reduce cigarette 
consumption, cigarette craving and nicotine dependence compared with 
those using normal nicotine content cigarettes?53

 ► How does baseline depressive symptom severity moderate the effects of 
VLNC cigarettes?56

 ► What are the separate and combined effects of acute nicotine 
replacement and sensorimotor smoking replacement, in the form of 
VLNC cigarettes, on cigarette craving, withdrawal symptoms and 
usual brand smoking by people with schizophrenia and without 
schizophrenia?54

Multiple policies 
(mandating a very 
low nicotine content 
standard for tobacco 
products; remove 
additives from 
tobacco; reduced risk 
products; tobacco tax 
increases; restrictions 
on the number of 
tobacco retailers).

1  ► Qualitative.43  ► People experiencing low incomes.43  ► Aotearoa (New 
Zealand)43

 ► What are the perceptions of smoke- free policies and tobacco endgame 
measures among people experiencing low incomes?43

LGBTQI+, lesbian, gay, bisexual, transgender, queer or intersex; RCT, randomised controlled trial; VLNC, very low nicotine content.
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Research question 2: which research methods and study 
designs have been used?
Seven studies used within- subjects experimental 
designs,41 42 45 48 49 52 54 three involved secondary analysis of 
data from an RCT55 56 or randomised clinical trial,57 two 
involved secondary analyses of within- subjects experimental 
study data,46 51 two were cross- sectional studies47 58 (with one 
of these involving analyses of data from one wave of a cohort 
study47), one was a between- groups experimental study,44 one 
was an RCT,53 one study involved analyses of data from three 
randomised clinical trials57 and one was a qualitative study.43 
Of the 11 publications describing analyses of data from non- 
randomised experimental studies,41 42 44–46 48 49 51 52 54 only three 
included concurrent control groups.44 52 54

Research question 3: what is their effectiveness for reducing 
smoking prevalence?
No studies measured impacts on smoking prevalence. Seven 
studies investigated the effectiveness of VLNC cigarettes for 
reducing smoking on an individual basis.49 50 52–56 No studies 
investigated the effectiveness of a VLNC policy in promoting 
smoking cessation beyond 12 weeks.50 All found promising 
short- term (<12 weeks) results in reducing the overall number 
of cigarettes smoked,50 52 53 56 cigarette cravings,53 54 nicotine 
withdrawal,49 54 nicotine dependence50 56 and puffs per ciga-
rette.49 52 55 Online supplemental table 3 provides the relevant 
figures for these findings when they are reported; some studies 
(eg, ref 49 50 52) performed analyses of variance and reported 
these results as figures only.

Three studies used within- subjects experimental designs.49 52 54 
One compared four research cigarettes varying in nicotine content 
(0.4, 2.4, 5.2 or 15.8 mg/g) among people experiencing low 
incomes, substance use disorders or mental illness (affective 
disorders), finding that all cigarettes effectively reduced nicotine 
withdrawal with no significant differences in smoking topog-
raphy (puff volume, puff duration, interpuff interval, maximal 
flow rate, puff number), suggesting minimal compensatory 
smoking.49 The two other within- subjects studies compared 
VLNC cigarettes (≤0.05 mg nicotine), usual brand cigarettes, 
placebo nicotine patches and 42 mg patches using counterbal-
anced designs among people with schizophrenia versus controls 
without psychiatric illness.52 54 One found that people with 
schizophrenia and control group participants demonstrated a 
comparable significant net decrease in cigarettes smoked and 
total session volume when using VLNC as opposed to normal 
nicotine content cigarettes, suggesting that acute use of VLNC 
cigarettes does not increase intensity of smoking among people 
with schizophrenia.52 Similarly, the other found reduced ciga-
rette craving, nicotine withdrawal symptoms, habit withdrawal 
symptoms and usual brand smoking among both people with 
schizophrenia and control group participants after smoking 
VLNC cigarettes.54

Two publications that reported outcomes for effectiveness of 
the intervention were RCTs.50 53 The first randomised people 
experiencing mental illness (affective disorders), opioid use 
disorder or socioeconomic disadvantage to one of three study 
cigarettes (0.4 mg/g, 2.4 mg/g or 15.8 mg nicotine/g tobacco) 
weekly for 12 weeks; those smoking VLNC cigarettes (0.4 or 2.4 
mg/g) significantly decreased mean total cigarettes smoked and 
nicotine dependence scores.50 The second randomised people 
experiencing schizophrenia, schizoaffective disorder or bipolar 
disorder to either 0.4 mg/g (VLNC) or 15.8 mg/g cigarettes. 
Those in the VLNC condition smoked fewer cigarettes per day 

and recorded lower breath carbon monoxide levels and cigarette 
craving scores.53

A further two studies conducted secondary analyses of data 
from RCTs.55 56 In the first study, people experiencing schizo-
phrenia, schizoaffective disorder and/or bipolar disorder were 
randomly assigned to use either VLNC (0.4 mg/g) or normal 
nicotine content (15.8 mg/g) research cigarettes for 6 weeks; 
those using VLNC cigarettes smoked significantly fewer puffs 
per cigarette and recorded significantly shorter interpuff inter-
vals compared with control participants, suggesting that a nico-
tine reduction policy is unlikely to lead to compensatory puffing 
among this population.55 In the second study, people experi-
encing elevated depressive symptoms were randomised to use 
either their usual brand cigarettes or one of six investigational 
cigarettes (‘regular tar’ cigarettes with 15.8, 5.2, 2.4, 1.3, 0.4 
mg nicotine/g tobacco or ‘high tar’ cigarettes with 0.4 mg nico-
tine/g tobacco). Those who used VLNC cigarettes (2.4–0.4 mg/g) 
reported reduced cigarettes smoked per day, nicotine depen-
dence and cigarette craving, and improvements or no change in 
their depression scale scores.56

Moderators of response to or effects of VLNC cigarettes
Eight studies did not directly measure the effectiveness of VLNC 
cigarettes in reducing smoking among priority populations. 
Rather, these studies investigated moderators of responses to 
VLNC cigarettes (including age,46 smoking menthol cigarettes45 
or cumulative vulnerabilities57) or effects of smoking VLNC ciga-
rettes (including cognitive effects,42 44 positive and/or negative 
symptoms of schizophrenia,41 42 addiction potential48 and ability 
to attenuate acute tobacco withdrawal or craving severity51).

First, a secondary analysis of a within- subjects experiment 
among people experiencing affective disorder, opioid depen-
dence or socioeconomic disadvantage found that young adults 
(aged 18–24 years) exhibited lower demand for reduced nicotine 
content cigarettes than older adults (aged ≥25 years), suggesting 
that VLNC cigarettes may decrease the addiction potential of 
tobacco smoking in young adult smokers more than older adult 
smokers.46 Next, a study exploring the potential moderating 
effects of menthol status among people experiencing affective 
disorder, substance use disorder or socioeconomic disadvantage 
found menthol did not have a differential impact on response 
to VLNC cigarettes across measures of economic demand, ciga-
rette withdrawal or craving, or smoking topography.45 Third, a 
secondary analysis of data from three RCTs examining the role 
of cumulative vulnerabilities (rural residence, substance use 
disorder, affective disorder, low educational attainment, poverty, 
unemployment and/or physical disability) on response to ciga-
rettes varying in nicotine content (0.4, 2.4 or 15.8 mg/g) found 
that total cigarettes per day increased as cumulative vulnerability 
increased, but decreased as nicotine content decreased.57

Five studies examined the effects of VLNC cigarettes among 
priority populations. Two of these (one within- subjects42 and 
one between- groups experimental study44) explored the impacts 
of VLNC cigarettes on cognition among people with schizo-
phrenia, one also compared with a control group of people 
without schizophrenia.44 One study found no effect,42 while the 
other found impaired cognitive functioning on domains of visual 
sustained attention, inhibitory control, processing speed and 
response variability among both participant groups, suggesting 
that reducing the nicotine content of cigarettes may impair 
cognitive functioning among people who smoke regardless of 
schizophrenia diagnosis.44 One of these studies42 and a further 
within- subjects experimental study41 explored the impacts 
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of VLNC cigarettes on positive and/or negative symptoms of 
schizophrenia. Both studies found significantly lower negative 
symptom scores after smoking cigarettes moderately high41 or 
high42 in nicotine compared with denicotinised cigarettes. This 
suggests that smoking high nicotine content cigarettes reduces 
negative symptoms among people with schizophrenia. One 
within- subjects study among people experiencing affective disor-
ders, opioid dependence or socioeconomic disadvantage found 
that participants chose a 0.4 mg/g dose cigarette significantly less 
than a 15.8 mg/g dose cigarette in concurrent choice testing and 
a cigarette purchasing task, suggesting that reducing the nicotine 
content of cigarettes may decrease their consumer appeal in these 
populations.48 Finally, a secondary analysis of an RCT exploring 
responses to cigarettes varying in nicotine content (0.4, 2.4, 5.2 
or 15.8 mg/g) found that tobacco withdrawal and craving did 
not differ significantly between people with opioid use disorders 
versus people without substance use disorders when smoking the 
VLNC cigarettes.51

Research question 4: how strong is the evidence of 
effectiveness?
Because we only included original research studies in our review 
and excluded systematic reviews, none of the studies met criteria 
for level I of the hierarchy according to the NHMRC Evidence 
Hierarchy.39 Five studies were assessed as contributing level 
II evidence (including one RCT,53 one study involving anal-
yses of data from three randomised clinical trials57 and three 
studies involving secondary analysis of data from an RCT55 56 
or randomised clinical trial57). Three experimental studies were 
assessed as level III- 2 as they included concurrent controls,44 52 54 
seven experimental design studies were assessed as level III- 3 
as they did not include controls41 42 45 46 48 49 51 and two cross- 
sectional studies were assessed as level IV. One qualitative study43 
could not be assessed using this Evidence Hierarchy.

Research question 5: are there differences in the 
effectiveness between populations?
The seven studies examining the effectiveness of VLNC ciga-
rettes for reducing smoking concluded that a VLNC policy 
would have beneficial impacts on smoking outcomes, specifi-
cally the overall number of cigarettes smoked,50 52–54 56 cigarette 
cravings,53 54 nicotine withdrawal,49 54 nicotine dependence50 56 
and puffs per cigarette.49 55 These studies were conducted among 
people experiencing a mental illness,52–56 or a combination of 
people experiencing a mental illness, substance use disorder and/
or socioeconomic disadvantage49 50 (neither study presented 
results stratified by population).

Research question 6: what are the features of the policies 
with demonstrated effectiveness?
Among the seven studies that found a VLNC standard was effec-
tive for reducing smoking among priority populations,49 50 52–56 
four investigated VLNC cigarettes with ≤0.05 mg nicotine/g 
tobacco,52–55 compared with ‘usual brand’ cigarettes52 53 or ciga-
rettes with 15.8 mg nicotine/g tobacco.53 55 One study found that 
VLNCs with 0.4 mg or 2.4 mg nicotine/g tobacco were equally 
effective in reducing cigarettes per day compared with 15.8 mg 
nicotine/g tobacco.50 In another study, the authors combined 
four VLNC conditions (regular tar cigarettes with 2.4 mg/g, 1.3 
mg/g, 0.4 mg nicotine/g tobacco and high tar cigarettes with 0.4 
mg nicotine/g tobacco), finding them more effective at reducing 
cigarettes smoked per day, nicotine dependence and cigarette 
craving than cigarettes with 15.8 mg nicotine/g tobacco.56 

Finally, one study compared four research cigarettes varying 
in nicotine content (0.4, 2.4, 5.2 or 15.8 mg/g) and found that 
all effectively reduced nicotine withdrawal with no significant 
differences in smoking topography, suggesting minimal compen-
satory smoking.49 Dependence potential was lowest at the 0.4 
mg/g dose.49

Two studies highlighted benefits of supplementing VLNC 
cigarettes with nicotine replacement therapy (NRT) to overcome 
withdrawal symptoms. One found that functioning in domains 
of visual sustained attention, inhibitory control, processing 
speed and response variability was impaired among people 
with schizophrenia who received VLNC cigarettes and placebo 
patches relative to those who received VLNC cigarettes and 42 
mg nicotine patches, suggesting that use of NRT while using 
VLNC may preserve cognitive functioning in this population.44 
A second study among this population found that total puff 
volume was reduced among those who used VLNC cigarettes 
and 42 mg nicotine patches versus VLNC cigarettes and placebo 
patches,54 demonstrating that nicotine withdrawal symptoms 
from transitioning to VLNC cigarettes may be successfully miti-
gated through supplemental use of NRT.

Research question 7: what are the likely advantages and 
disadvantages of these policies?
The above sections highlight the advantages of VLNC cigarettes 
in reducing the number of cigarettes smoked,49 50 52–56 ciga-
rette cravings,53 54 nicotine withdrawal49 54 and nicotine depen-
dence50 56 among priority populations.

Four studies found potential disadvantages from VLNC ciga-
rette use.41 42 44 57 First, a study that explored whether cumulative 
vulnerabilities moderate response to reduced nicotine content 
cigarettes among several priority populations found some 
evidence of ongoing cravings for usual brand cigarettes even 
though total cigarettes per day decreased.57 Above (see research 
question 3) we described findings from a study that found 
reduced cognitive functioning (attention, inhibitory control, 
processing speed and response time variability)44 and two that 
found significantly lower negative symptom scores after smoking 
cigarettes moderately high41 or high42 in nicotine compared 
with denicotinised cigarettes among people with schizophrenia. 
However, supplemental use of NRT in conjunction with VLNC 
cigarettes has the potential to effectively mitigate these potential 
disadvantages.44 54

Research question 8: how are these policies perceived?
Two studies measured perceptions of VLNC cigarettes.47 58 The 
first study recruited 26 women who were substance dependent 
and either pregnant or <9 weeks post partum; 69% were inter-
ested in learning more about VLNC cigarettes, 68% perceived 
them as ‘just as safe’, ‘safer’ or ‘much safer’ for their baby 
compared with regular cigarettes (a further breakdown of figures 
for each response option was not provided) and 60% were likely 
to try them if they might be safer for their baby than regular ciga-
rettes.58 The second study recruited participants from multiple 
populations, including people who identified as lesbian or gay, 
from wave 4 (2016–2017) of the US- based adult Population 
Assessment of Tobacco Use and Health Study.47 The authors 
reported a lower misperception about the addictiveness of 
VLNC versus normal nicotine content cigarettes among respon-
dents who identified as lesbian or gay compared with those who 
identified as heterosexual.47

Finally, one study explored perceptions of five endgame 
policies (mandating a VLNC standard for tobacco products, 
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setting product standards (removing additives from tobacco), 
reduced risk products, tobacco tax increases and restrictions 
on the number of tobacco retailers) among people receiving a 
low income in Aotearoa (New Zealand).43 Many respondents 
supported these policies, but concerns were also raised. Some 
participants suggested the illicit tobacco market may grow in 
response to a VLNC policy, and others opposed the policy due 
to fears of nicotine deprivation and increased stress. In terms of 
mandated removal of additives to reduce the consumer appeal 
of cigarettes, some participants felt that nicotine cravings would 
over- ride a less appealing taste and may lead some to become 
accustomed to the new taste. Some participants raised poten-
tial health risks associated with using reduced risk products, 
with some viewing them potentially as equally risky as smoking, 
while others feared ongoing nicotine dependence. Next, most 
participants strongly opposed ongoing tobacco tax increases, 
perceiving that this policy ‘ignored addiction, exacerbated 
financial hardship and stress, penalized children, and dispropor-
tionately affected people with low incomes or little agency’.43 
Finally, most participants believed that reducing the availability 
of tobacco through fewer retailers would not be effective as 
individuals would simply travel greater distances to purchase 
tobacco products, and a minority raised concerns about the 
impact of this policy on small businesses’ viability.43

DISCUSSION
We identified 18 relevant publications. One described percep-
tions of five endgame policies among people receiving low 
incomes,43 and the remaining 17 publications focused on the 
impacts and perceptions of VLNC cigarettes among various 
priority populations. Our previous review of tobacco endgame 
evidence syntheses identified a similar disproportionate focus on 
syntheses describing a VLNC standard, with 53% of included 
syntheses describing this policy.36 Although a VLNC standard 
has not yet been implemented in any country, the Aotearoa 
(New Zealand) government intends to implement this policy by 
2025 as part of their Smokefree Aotearoa 2025 Action Plan,59 
and the US Food and Drug Administration has announced 
proposed rulemaking for a nicotine content standard for ciga-
rettes.60 This review found evidence that a VLNC standard is 
likely to be accepted by people from priority populations,47 58 
and effective for reducing smoking.49 50 52–56 This is consistent 
with findings from our previous review,36 which identified 26 
evidence syntheses examining a VLNC standard; all of these 
syntheses concluded that the policy is likely to result in a notable 
reduction in cigarette smoking in the general population and 
among people experiencing mental illness,61–64 socioeconomic 
disadvantage,64 pregnant women,61 women of childbearing age65 
and First Nations peoples.66 Similarly, the evidence that VLNC 
cigarettes did not result in compensatory puffing among priority 
population groups reflects the findings of VLNC cigarette trials 
among general population samples.36 The adverse impacts on 
cognitive functioning after switching to VLNC cigarettes among 
people with schizophrenia in one trial also found these impacts 
among people without schizophrenia,44 reflecting prior research 
on nicotine withdrawal- associated cognitive impacts and high-
lighting consideration for dependence treatment to ameliorate 
these adverse impacts.67

Research gaps and priorities
Although 17 of the 18 included studies only examined a VLNC 
policy, some research gaps on this topic remain: none included 
people experiencing HIV or homelessness, or people who have 

experienced incarceration, and only one study included people 
who identify as LGBTQI+,47 and one included people who 
have experienced unemployment.57 Furthermore, although the 
included studies showed that use of VLNC cigarettes reduced 
smoking,49 50 52–56 cigarette cravings,53 54 nicotine withdrawal49 54 
and nicotine dependence50 56 among priority populations, none 
examined the effectiveness of a VLNC standard in promoting 
smoking cessation beyond 12 weeks. Although substantial 
reduction in the amount smoked provides financial benefits and 
may produce some health benefits,68 the greatest health benefit 
is from long- term cessation68—the ultimate goal of a VLNC 
policy—highlighting an area worthy of future research.

Many of these studies also used experimental or cross- sectional 
designs, with no studies meeting criteria for level I and only 
five included studies assessed as contributing level II evidence 
according to the NHMRC Evidence Hierarchy,39 emphasising a 
need for future research on this topic to employ more rigorous 
study designs whenever possible. Furthermore, as in VLNC ciga-
rette trials with general population samples, participants in some 
studies may not have adhered to the protocols as they could 
easily access regular cigarettes, potentially affecting the results. 
As New Zealand implements a mandatory VLNC standard, eval-
uation studies should be designed to measure the policy’s impact 
on both general and priority populations, including substitution 
with illicit tobacco, and duration of smoking VLNC cigarettes.

Research on how best to mitigate potential adverse impacts of 
tobacco endgame policies for priority populations is also needed. 
Two of the included studies highlighted a benefit of supple-
menting use of VLNC cigarettes with NRT. We recommend that 
future studies continue to investigate the moderating role of 
nicotine replacement, whether supplementing VLNC with NRT 
or other nicotine products may lead to continued smoking, and 
the relative effectiveness of various types of nicotine replacement 
products (eg, nicotine patches/gum/lozenges/mouth spray/inha-
lator, nicotine vaping products) in assisting with symptoms of 
nicotine withdrawal among people switching from conventional 
cigarettes to VLNC cigarettes. The two studies exploring percep-
tions of VLNC cigarettes were conducted among people with 
substance use disorders58 and people who identified as lesbian or 
gay,47 showing a need for future research exploring perceptions 
of VLNC cigarettes among other priority populations, especially 
people with mental illness considering that VLNC cigarettes may 
reduce cognitive functioning44 or exacerbate negative symptoms 
of schizophrenia.41 42 Finally, all 17 VLNC- focused studies in this 
review were conducted in the USA, and authors of 14 of the 17 
studies were affiliated with the same research centre (the Center 
for Alcohol and Addiction Studies at Brown University in the 
USA44–55), demonstrating a limited geographic scope in research 
on this topic, and highlighting a need for other research groups 
to replicate these studies in other locations to reduce any risk of 
potential bias or non- generalisability in this body of evidence.

With almost all included studies focused on the impacts of 
a VLNC standard, future research is needed on the effective-
ness, impacts (including unintended ones, such as increased 
illicit tobacco trade) and perceptions of all tobacco endgame 
policies (see table 1) among priority populations. This is partic-
ularly the case for policies that have already been implemented 
or are due to be implemented. These include product stan-
dards to reduce appeal or palatability (eg, New Zealand,59 use 
of reduced risk products such as nicotine vaping products to 
promote smoking cessation (included in tobacco endgame policy 
documents in England,69 Canada70 and New Zealand59), large 
tobacco tax increases, restrictions on the number of tobacco 
retailers (eg, Hungary and the Netherlands,71 New Zealand59), 
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ending commercial tobacco sales (eg, US cities of Beverly Hills 
and Manhattan Beach,72 and Bhutan1 73 74) and a tobacco- free 
generation law (eg, New Zealand,59 Balanga City Council (Phil-
ippines)75 and Brookline City Council (Massachusetts, USA)76). 
Where policies have already been implemented, we recommend 
that research investigating the impacts and effectiveness of these 
policies employs robust and rigorous study designs, with concur-
rent control conditions (whenever possible).39 For policies that 
have not yet been implemented, robust simulation modelling 
studies, experimental studies measuring consumer intentions 
and qualitative studies exploring perceptions of endgame poli-
cies (such as the one included in this review43) are crucial to 
anticipate policy effectiveness (both when implemented alone 
and in combination with other policies) and impacts.

Strengths and limitations
Our review benefited from a comprehensive literature search, 
complemented with a review of the list of included articles by 
tobacco endgame research experts, that covered a broad range of 
tobacco endgame policies. However, it is possible that we missed 
relevant publications. We also relied on expert judgement as to 
which policies should be included as endgame policies. Finally, 
as this is a scoping review, we did not conduct a formal quality 
assessment of the literature, but our classification of included 
studies according to the NHMRC Hierarchy of Evidence39 
provides an indication of the strength of research evidence in 
this area.

CONCLUSION
Most of the tobacco endgame literature related to these priority 
populations focuses on VLNC cigarettes. These studies found 
that use of VLNC cigarettes can reduce tobacco smoking, ciga-
rette cravings, nicotine withdrawal and nicotine dependence in 
the short run among various high priority populations. Supple-
mental use of NRT in conjunction with VLNC cigarettes has 
the potential to effectively mitigate any potential disadvantages 
associated with their use by people experiencing mental illness, 
such as reduced cognitive functioning or exacerbated negative 
symptoms of schizophrenia. Consistent with a previous review 
of evidence syntheses on tobacco endgame policies, we found the 
research on other endgame policies was more limited. Further 
high- quality research on the effectiveness, impacts (expected 
and unexpected, positive and negative) and perceptions of all 
tobacco endgame policies among priority populations is needed 
to assist policymaking.
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