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Abstract
Background

Tobacco smoking is a major cause of chronic disease and premature mortality. Its effects are socially
patterned. Observational studies show that low socioeconomic status [SES] is associated with higher
smoking prevalence and lower cessation rates. Interventions in primary care may improve or exacerbate
health inequalities depending on socioeconomic patterning of access and uptake. Data on the impact of
trials of smoking cessation interventions delivered in primary care on health inequalities by SES have not
been synthesised. Aims To examine the impact of smoking cessation interventions delivered in primary
care on inequalities in health by socioeconomic status.

Methods

We searched the Cochrane database of systematic reviews from inception until June 2019. We included
reviews of trials of smoking cessation interventions delivered in primary care and published in English.

Findings

We identi�ed eight Cochrane reviews (413 studies). Eighty �ve studies included an intervention delivered
in primary care. Interventions were: behavioural, (very) brief advice, and pharmacological (including
nicotine replacement therapy). Full texts were accessed for 70 studies; 17 reported an SES measure. Two
studies targeted low-SES groups. There was heterogeneity in SES measures used across the studies,
which included household income, occupational level and social class. Three studies analysed SES as a
predictor of effectiveness of the smoking cessation intervention; none found effectiveness differed by
SES.

Implications

This summary and critique of Cochrane reviews demonstrates that trials of smoking cessation
interventions delivered in primary care are not designed to allow analysis of effects by measures of SES.
Studies rarely reported SES of participants at baseline and hardly ever as a predictor of smoking
cessation. Our work highlights the need for routine reporting of SES amongst trials and greater
consensus in included measures. Consistent reporting of a core set of SES indicators will enable testing
of similarities between trial groups and differential effects by SES.

Introduction
Tobacco smoking is extremely harmful. It is a major cause of non-communicable diseases [NCDs] (1)
such as cardiovascular disease (2) and at least 15 types of cancer (3). Globally, there are more than eight
million deaths per year attributed to tobacco use (4). In the 20th century, there were 100 million deaths
associated with tobacco use and this is projected to rise to an estimated one billion deaths in the 21st
century (5). The total costs of smoking to the global economy in 2012 was estimated to be
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US$1,436 billion, equating to 1.8% of the world’s annual gross domestic product (6). Healthcare
expenditure related to tobacco was estimated at US$422 billion. In the UK alone, the direct cost to the
National Health Service is estimated to be up to £5.1 billion (7, 8) with a broader cost to society of
£12.7 billion (9).

The burden of harms from smoking, as well as the effectiveness of interventions for smoking cessation,
vary by population subtype which lead to inequalities in health outcomes. These inequalities are often
hidden by study-level results that do not consider differential effects. The subgroups that inequalities
occur in are included in the so-called ‘PROGRESS-Plus’ acronym, which ensures that health inequalities
are considered across a broad range socially stratifying factors (10). PROGRESS-Plus is an acronym for:
Place of residence, Race/ethnicity, Occupation, Gender/sex, Religion, Education, Social Capital,
Socioeconomic status [SES] plus personal characteristics that attract discrimination, features of
relationships, and time-dependant relationships (10, 11). All of these factors are known to have some
bearing on aspects of health, particularly SES. A number of measures, both ecological and individual, are
used to de�ne SES (12). Ecological measures include median household income from census data and
local indices of multiple deprivation de�ned by post code (in the UK); individual measures can include
occupation type and income.

There is a strong association between SES and smoking. Observational studies show that deprivation is
associated with higher smoking prevalence (13) and lower cessation rates (14). In relation to prevalence,
in the UK 33% of males in the most deprived quintile smoke, compared to 14% in the least deprived (15).
A similar difference occurs in females; 26% smoke in the most deprived quintile versus 10% in the least
deprived (15). Similar disparities in smoking are seen in other countries across the world (16–19). Social
inequalities in risk factors for NCDs, such as smoking, poor diet, excessive alcohol consumption and
obesity, account for more than half of health inequalities (20). These risk factors have been shown to
cluster and co-occur, with those from a more deprived SES being the most likely to have multiple risk
factors (21, 22).

Evidence has suggested that smoking cessation interventions in primary care could be a cost-effective
approach to reducing a population’s smoking prevalence (23–26). These interventions include
behavioural interventions (such as brief and very brief advice delivered by a practitioner and lea�ets and
other information provision), referral to stop smoking services, nicotine replacement therapy and other
pharmacological therapies such as varenicline and bupropion. They may, however, improve or exacerbate
inequalities in smoking behaviour and associated health outcomes, according to whether design,
implementation, accessibility, uptake and outcome are socio-economically patterned (27).

From an equity perspective, strategies are needed to ensure that an improvement in total health and a
reduction in inequality are achieved concurrently. These strategies have been classi�ed as ‘upstream’ –
including legal remedies and policies that require little individual agency, or ‘downstream’ (28).
Downstream interventions tend to feature more individual level approaches, such as those delivered by
healthcare practitioners in primary care, and require high individual agency. Downstream interventions
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may therefore be more likely to exacerbate health inequalities than upstream interventions (28). Much of
the evidence on inequalities generated by downstream smoking cessation interventions comes from
observational research.

Few data from existing systematic reviews of the impact of smoking cessation interventions on health
inequalities come from randomised controlled trials [RCTs] (5/30 studies in Smith et al., (29) and 6/29
studies in Brown et al., (30)). We focus on RCTs as a source of high-quality evidence to assess if there are
inequalities in outcomes of smoking cessation interventions delivered in primary care. We aimed to
identify if previous Cochrane Reviews consider the effectiveness of smoking cessation interventions by
SES, describe the frequency and type of measures of SES reported in trials of smoking cessation
interventions and synthesise data from individual trials of smoking cessation interventions which
consider differential effectiveness by SES.

Methods
We followed the Preferred Reporting Items for Systematic Reviews and Meta-Analyses Equity Reporting
Guidelines (31) (included in Additional �le 1).

Eligibility Criteria
Two sets of eligibility were required for the different levels of this study (Cochrane review and individual
study). Eligible reviews included trials of smoking cessation interventions delivered in primary care by a
primary care practitioner. Primary care practitioner was de�ned as nurse or doctor (such as general
practitioner or family doctor).

For the individual trials, the eligibility criteria were: trials of a smoking cessation intervention delivered in
primary care by a primary care practitioner. Due to resource limitations, we restricted searches to papers
published in the English language and with a full-text available via the University of Cambridge Medical
Library. This library has access to an extensive range of medical and health literature databases (34). The
following intervention types were included: behavioural interventions (including lea�ets/booklets, brief
advice and very brief advice); pharmacological (nicotine replacement therapy and medication such as
varenicline and bupropion); and any combination of these interventions. These interventions were chosen
because they are the predominant smoking cessation interventions delivered in primary care, as indicated
in a position statement by the International Primary Care Respiratory Group in 2017 (35).

No additional restrictions were placed on geography, study design or age of participants to those used in
each Cochrane review.

Search Strategy And Study Selection
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The approach to literature searching was developed in consultation with the St John’s Reading Group on
Health Inequalities, University of Cambridge, who are topic experts on health inequalities and primary care
(32)

We searched the Cochrane Database of Systematic Reviews (CDSR) for reviews containing relevant
literature from database inception until June 2019. Initial searches of the CDSR indicated that a highly
sensitive search strategy would return a manageable number of systematic reviews to screen. Hence, a
one line search strategy was used (Tobacco OR Smoking). Titles and abstracts of the Cochrane reviews
identi�ed were downloaded into Endnote X7 reference manager software, where they were screened to
identify if they included trials meeting the eligibility criteria described below. Only the most recent version
of each review was included.

Titles and abstracts of the trials included in the included Cochrane Reviews were uploaded into the
Rayyan web application for screening titles and abstracts (33). All trials were double-screened for
inclusion by JB and GH; disagreements were resolved through discussion.

Data Extraction
The following data were extracted for each study using a customised data-extraction form: trial design,
country, measure of SES reported, and selected other PROGRESS-Plus equity measures reported. Where a
measure of SES was reported, the following additional data were extracted: if SES was reported prior to
randomisation, if SES was reported following randomisation, if SES was reported or analysed at
outcome, overall, primary outcome (cessation or adherence), effect size, and risk of bias judgement. Data
were extracted by JB and checked by GH.

Data Analysis And Synthesis
Heterogeneity in intervention types and measures of SES meant it was not possible to conduct a meta-
analysis. Narrative synthesis was conducted at Cochrane review level, to consider if differential
effectiveness by SES was explicitly referred to, and at individual trial level.

Results

Review-level Synthesis
The search of the CDSR returned 223 Cochrane reviews. Of these, eight contained trials of smoking
cessation interventions delivered in primary care by a GP, nurse practitioner or family doctor (36–43). An
overview of these included Cochrane reviews is provided in Table 1. None of the reviews considered if the
effectiveness of trials of smoking cessation interventions differed by SES, nor reported the SES pro�le of
trials included in the review.
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Table 1
Summary of Cochrane reviews which include literature on smoking cessation interventions delivered in

primary care

Author Year Title Number of
studies

Number of
studies in
primary
care

Author’s conclusions

Stead et
al. (36)

2013 Physician advice
for smoking
cessation

42 31 Simple advice has a small
effect on cessation rates.
Assuming an unassisted
quit rate of 2 to 3%, a brief
advice intervention can
increase quitting by a further
1 to 3%. Additional
components appear to have
only a small effect, though
there is a small additional
bene�t of more intensive
interventions compared to
very brief interventions.

Hollands
et al. (37)

2015 Interventions to
increase
adherence to
medications for
tobacco
dependence

8 1 There is some evidence that
interventions that devote
special attention to
improving adherence to
smoking cessation
medication through
providing information and
facilitating problem-solving
can improve adherence,
though the evidence for this
is not strong and is limited
in both quality and quantity.
There is some evidence that
such interventions improve
the chances of achieving
abstinence but again the
evidence for this is relatively
weak.
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Author Year Title Number of
studies

Number of
studies in
primary
care

Author’s conclusions

Stead et
al. (38)

2016 Combined
pharmacotherapy
and behavioural
interventions for
smoking
cessation

53 8 Interventions that combine
pharmacotherapy and
behavioural support
increase smoking cessation
success compared to a
minimal intervention or
usual care. Updating this
review with an additional 12
studies (5,000 participants)
did not materially change
the effect estimate.
Although trials differed in
the details of their
populations and
interventions, we did not
detect any factors that
modi�ed treatment effects
apart from the recruitment
setting. We did not �nd
evidence from indirect
comparisons that offering
more intensive behavioural
support was associated with
larger treatment effects.

van Eerd
et al. (39)

2016 Smoking
cessation for
people with
chronic
obstructive
pulmonary
disease

16 2 We found high-quality
evidence in a meta-analysis
including four (1,540
participants) of the 16
included studies that a
combination of behavioural
treatment and
pharmacotherapy is
effective in helping smokers
with COPD to quit smoking.
Furthermore, we conclude
that there is no convincing
evidence for preferring any
particular form of
behavioural or
pharmacological treatment.
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Author Year Title Number of
studies

Number of
studies in
primary
care

Author’s conclusions

Rice et al.
(40)

2017 Nursing
interventions for
smoking
cessation

59 21 There is moderate quality
evidence that behavioural
support to motivate and
sustain smoking cessation
delivered by nurses can lead
to a modest increase in the
number of people who
achieve prolonged
abstinence. There is
insu�cient evidence to
assess whether more
intensive interventions,
those incorporating
additional follow-up, or
those incorporating
pathophysiological
feedback are more effective
than one-off support. There
was no evidence that the
effect of support differed by
patient group or across
healthcare settings.

Lancaster
& Stead
(41)

2017 Individual
behavioural
counselling for
smoking
cessation

49 6 There is high-quality
evidence that individually-
delivered smoking cessation
counselling can assist
smokers to quit. There is
moderate quality evidence
of a smaller relative bene�t
when counselling is used in
addition to
pharmacotherapy, and of
more intensive counselling
compared to a brief
counselling intervention.
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Author Year Title Number of
studies

Number of
studies in
primary
care

Author’s conclusions

Hartmann-
Boyce et
al. (42)

2018 Nicotine
replacement
therapy versus
control for
smoking
cessation

136 21 There is high-quality
evidence that all of the
licensed forms of NRT (gum,
transdermal patch, nasal
spray, inhalator and
sublingual tablets/lozenges)
can help people who make a
quit attempt to increase their
chances of successfully
stopping smoking. NRTs
increase the rate of quitting
by 50–60%, regardless of
setting, and further research
is very unlikely to change
our con�dence in the
estimate of the effect. The
relative effectiveness of NRT
appears to be largely
independent of the intensity
of additional support
provided to the individual.
Provision of more intense
levels of support, although
bene�cial in facilitating the
likelihood of quitting, is not
essential to the success of
NRT. NRT often causes
minor irritation of the site
through which it is
administered, and in rare
cases can cause non-
ischaemic chest pain and
palpitations.
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Author Year Title Number of
studies

Number of
studies in
primary
care

Author’s conclusions

Hartmann-
Boyce et
al. (43)

2019 Additional
behavioural
support as an
adjunct to
pharmacotherapy
for smoking
cessation

83 10 There is high-certainty
evidence that providing
behavioural support in
person or via telephone for
people using
pharmacotherapy to stop
smoking increases quit
rates. Increasing the amount
of behavioural support is
likely to increase the chance
of success by about 10–
20%, based on a pooled
estimate from 65 trials.
Subgroup analysis suggests
that the incremental bene�t
from more support is similar
over a range of levels of
baseline support. More
research is needed to assess
the effectiveness of speci�c
components that comprise
behavioural support.

Total number of papers 413 (446
including
duplicates)

85 (101
including
duplicates)
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Table 2
Data available in papers reporting SES identi�ed from the chosen Cochrane reviews

Author Intervention Measure of SES
Reported

SES
Reported
at
Baseline

SES
Reported by
Randomised
Group

SES
Reported
or
Analysed
at
Outcome?

Risk of
Bias

Ahluwalia
et al.,
(2008)

NRT Income Yes No No Low

Aveyard
et al.,
(2003)

Behavioural Not stated No No No Unclear

Bock et
al., (2014)

NRT and
VBA

Health insurance
status: Uninsured
or recipient of
Medicaid indicated
low-SES

Intervention was targeted at those with
low-SES, so no other socioeconomic
groups were included as a
comparison.

High

Haas et
al., (2015)

Behavioural
and NRT

Median household
income using
estimates from
census data

Intervention was targeted at those with
a low-SES so no other socioeconomic
groups were included as a
comparison.

Low

Jamrozik
et al.,
(1984)

NRT Social class Yes Yes No High

Lancaster
et al.,
(1999)

Behavioural Social class
(Occupation level)

Yes Yes No Unclear

Lou et al.,
(2013)

Behavioural Household income Yes Yes Yes High

Marshall
and Raw
(1985)

NRT and
Behavioural

Social class
(Occupation level)

Yes No No Unclear

Marteau
et al.,
(2012)

NRT and
Behavioural

Not stated Yes Yes No Unclear

OXCHECK
(1994)

(Health
Check)

Social class Yes Yes No High

Richmond
et al.,
(1993)

Behavioural,
Brief Advice
and NRT

Not reported Yes No No Unclear
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Author Intervention Measure of SES
Reported

SES
Reported
at
Baseline

SES
Reported by
Randomised
Group

SES
Reported
or
Analysed
at
Outcome?

Risk of
Bias

Sanders
et al.,
(1989)

Brief advice Social class Yes No No High

Stanton
et al.,
(2015)

Brief Advice Income Yes Yes Yes Unclear

van
Rossem
et al.,
(2017)

Behavioural
and Brief
Advice

Combination of
education and
income

Yes Yes No Low

Wewers et
al., (2009)

NRT and
Behavioural

Life-course
socioeconomic
position

Yes Yes No Low

Williams
et al.,
(2002)

Behavioural Household income Yes Yes Yes Unclear

Zwar et
al., (2015)

Behavioural Postcode Yes No No Unclear

Trial-level Synthesis
Across the eight Cochrane reviews, there were 413 studies (446 including duplicates). Eighty-�ve
evaluated interventions delivered in primary care by a primary care practitioner, of which 70 fully met the
inclusion criteria for our study (Fig. 1 PRISMA �ow diagram (44)). Six studies were excluded as these
were not in the English language and a further nine did not have full-texts available. Abstracts were
available for 12 of these papers but made no reference to SES in only one abstract reported subgroup
analysis by any other factor (gender) (45).

An overview of each of the 70 studies is included in Additional �le 2. Brie�y, the publication date ranged w
between 1972 and 2016; sample size ranged from 90 (46) to 12,472 (47); and studies were from 15
different countries globally: the UK (n = 20), USA (n = 19), Canada (n = 6), the Netherlands (n = 5), Australia
(n = 4), Spain (n = 3), Germany (n = 3), Sweden (n = 2), as well as single studies from each of Syria,
Denmark, France, Italy, Norway and Switzerland. One study sampled from several countries.
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Seventeen of the 70 studies (24%) reported a measure of SES (48–64). For comparison, gender/sex was
reported in 60 studies; 35/70 studies reported education; 17/70 studies reported race/ethnicity; 17/70
studies reported occupation; and religion was reported in 0/70 studies.

There was heterogeneity in the measure of SES used across the studies. Single individual measures of
SES used were personal income, household income and health insurance status. Two studies used
combined measures for individual level SES. Wewers et al., (64) reported life course socioeconomic
position, which took into account factors from an individual’s childhood (using parental education and
living status) and adulthood (education, health insurance and poverty-income ratio) to assign a
socioeconomic position. The other combined measure was reported by van Rossem et al., (61) who used
a combination of education and income. Ecological measures were also used based on estimates of the
population local to the participant. These included: social class, median household income from census
data, and postal code.

Generally, where a measure of SES was reported, it was used to describe the sample at baseline to
demonstrate similarity of randomised groups; Only three studies reported that SES was considered in
relation to outcome (54, 60, 62).

Lou et al., (54) considered the effectiveness of a behavioural intervention (physician advice consisting of
a 5–8 minute discussion of the positives of quitting smoking) to improve smoking cessation in a sample
of participants with chronic obstructive pulmonary disorder in China, whose smoking status was
con�rmed at baseline using an exhaled carbon monoxide measurement. They reported the effectiveness
by SES (household income). In the high household income group, signi�cantly more people in the
intervention group ceased smoking and remained abstinent from smoking than the control group from
month 31 to month 48 following intervention (difference 36.6% (41.2% vs 4.6%), 95% CI 31.3–42.4, p < 
0.001). Similarly, in the low household income group signi�cantly more people in the intervention group
ceased smoking and remained abstinent than in the control group (difference 36.6% (41.2% vs 4.6%),
95% CI 31.3–42.4, p < 0.001). As the authors did not consider if abstinence in the intervention group
differed in low versus high household income groups, we performed a chi-squared test using the
available data. There was no signi�cant association between abstinence from smoking and SES (χ2 = 
0.0082, p = 0.928). Williams et al. considered the effectiveness of physicians adopting either an
autonomy-supportive or controlling interpersonal style when counselling smokers according to the
National Cancer Institute guidelines in the USA (62). Income was the measure of SES. As the data were
continuous, correlations were reported to consider the association between SES and abstinence. The
association was not statistically signi�cant (p > .05) at 6, 12 or 30 months. It was not possible to access
the supplementary �le for Stanton et al., (48) which included the relevant analysis. However, it was
suggested in the main paper that SES was not a signi�cant predictor of abstinence from smoking at 12-
months following the intervention. Therefore, none of the three studies found an association between
effectiveness and SES.
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Trials Targeting Low-ses Groups
Two studies targeted smoking cessation interventions at low-SES groups. Bock et al., (50) considered if a
behavioural intervention, ‘motivational enhancement’, in addition to usual care (NRT plus brief physician
advice) increased smoking cessation amongst low-income smokers in the USA. The intervention group
did not have signi�cantly higher abstinence from smoking at 12 months than the control group (odds
ratio: 1.26, 95% CI 0.96–1.66, p = 0.09). Haas et al., (51) studied whether, in addition to usual care: 1)
telephone-based counselling, 2) NRT, 3) community-based referrals to address social mediators of
smoking, or 4) integration of all components 1–3, increased abstinence amongst low-SES smokers in the
USA. Combining all intervention groups, there was a statistically signi�cant higher quite rate from
smoking in the intervention group compared to the usual care only group at nine month study end-point
(17.8% vs 8.1%, odds ratio: 2.5, 95% CI: 1.5-4.0).

Discussion
We have shown that it is not currently possible to use the Cochrane Reviews of trials to examine the
impact of smoking cessation interventions delivered in primary care on inequalities in health by
socioeconomic status. None of the included Cochrane Reviews considered if the effectiveness of trials of
smoking cessation interventions differed by SES. Within reviews we found that SES is rarely reported in
randomised trials of smoking cessation interventions delivered in primary care. None of the three studies
that reported SES in relation to outcome found an association. A number of different measures of SES
are used. Where reported, measures are used to describe the sample at baseline or to demonstrate
similarity of randomised groups rather than to consider if effectiveness differs by SES.

Comparison To Existing Literature
To the best of our knowledge, this is the �rst study to have considered the reporting of SES in trials of
smoking cessation interventions delivered in primary care. Our �ndings are similar to those found in
systematic reviews of other interventions delivered in primary care. The �rst was a systematic review of
RCTs of primary care-based physical activity interventions where only three out of 171 RCTs reported a
measure of SES (65). Two of these three trials found no difference in effectiveness by SES; the remaining
study did not provide a clear indication of whether a differential effect was present. The second, a
systematic review of primary care interventions to aid management of multimorbidity found that none of
the ten studies analysed effects by SES, while three out of the ten reported SES at baseline (66).

Together, our �ndings, alongside previews reviews, suggest that there is insu�cient trial evidence to
consider if interventions delivered in primary care are equitable in design, implementation, accessibility,
uptake and outcome. The low reporting of SES in trials could be due to trial reporting guidance
documents, such as CONSORT 2010 statement (67), not considering equity. However, this limitation is
counteracted somewhat by the extension of the CONSORT statement in 2017 with CONSORT-Equity (68).
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Since the latest study featured in the synthesis in this thesis was published in 2016, it is not possible to
consider if the addition of CONSORT-Equity 2017 has improved the reporting of SES in trials, although
recommendations about this have been around for some time (69).

The lack of SES data may be due to the exclusion of SES from pre-selected subgroup analyses. The
studies identi�ed in this review that did consider the variation of effectiveness of smoking cessation
interventions by SES found no association, possibly due to the small number of participants in each
group. This supports evidence from Inglis et al., (70) suggesting that subgroup analysis by SES often
lacked methodological credibility. Given the time and resources involved with conducting clinical trials, it
is unlikely that single studies are going to be su�ciently powered to avoid type II errors when considering
the impact of interventions on inequalities.

Other systematic reviews have considered equity of smoking cessation interventions using data in
addition to those from randomised controlled trials. Brown et al., considered the equity impact of
European individual-level smoking cessation interventions (30). They found that NHS stop smoking
services in the UK achieve equitable effects, and services which speci�cally targeted low-SES smokers
achieved a higher uptake among low-SES smokers, which may attenuate the inequality gradient that
exists for smoking cessation (14). This was supported in a more recent systematic review that focused
solely on the UK which found that low-SES smokers were more likely to receive GP brief intervention or
referral, but low-SES smokers were less successful at smoking abstinence (29). However, both reviews
use a much broader de�nition of SES compared to this study and the other two previously discussed
systematic reviews (65, 66) by including education level and occupation within the description of SES.
The other reviews, and the PROGRESS-Plus criteria, separate education and occupation from SES.

Two trials highlighted in our study targeted individuals with low SES (50, 51), with evidence being mixed
as to whether targeting interventions increases abstinence in this population. This targeting of
interventions to those of a low-SES group was considered more extensively in a systematic review from
Bull et al., (71). The review considered the effectiveness of targeted behavioural interventions for smoking
cessation, physical activity and healthy eating. Post-intervention, there was a small but signi�cant
positive effect but this was not sustained in the longer term for smoking cessation or physical activity.
This was supported by a rapid review from Vilhelmsson and Östergren (72) which found “no support for
the notion that the methods used to reduce smoking decrease inequalities in health”, and limited evidence
that targeted interventions decrease inequalities in diet or physical activity. Consequently, future research
should consider if targeted interventions for smoking cessation are effective, and this research needs to
be more strongly theoretically driven than is currently the case.

Strengths and Limitations
Our search strategy was effective within the time and resource limitations available. Using Cochrane
reviews, which only include high-quality RCTs, meant that we could highlight relevant literature that had
been identi�ed using comprehensive searching and evidence appraisal. Therefore, it is unlikely that we
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missed relevant research by only focusing on trials included in Cochrane reviews. We had regular
discussions with topic experts which informed our methodological approach and allowed for greater
consideration of the implications and the context of our �ndings.

The main limitation that arises from this approach is that our study is limited to literature published prior
to the conducting of the searches by the authors of the Cochrane reviews. Hence, trials published since
the conducting of each individual Cochrane review (date range 2013–2019) that meet each review’s
inclusion criteria post-hoc are not included. However, focusing only on RCTs meant that potentially
relevant data from observational and other experimental studies were excluded. A further limitation of
just using trials included in Cochrane reviews is the inconsistencies that exist in inclusion and exclusion
criteria across the identi�ed reviews. For example, differing restrictions were made in terms of study
populations – some restricted trial eligibility to only including adults aged 18 and over, whilst others
chose not to place such a restriction on eligible studies. We decided to not place this restriction across the
literature identi�ed in this review, due to different age restrictions for purchasing tobacco that exist
globally and that some interventions may also target smokers that use tobacco before the local legal age
of purchase. There is also small variation in the study designs included in Cochrane reviews; all reviews
contain randomised trials (randomised controlled trials), whilst there is some scope to the range of
randomised trial designs that are included (such as cluster-randomised, quasi-randomised or crossover
trials). Some authors of Cochrane reviews choose to include non-randomised trials in addition to
randomised trials, but this often depends on the scope of the research question and the breadth of the
literature base (73). We focused only on randomised controlled trials in our study.

Furthermore, hand searching of additional literature was not performed. This may have led to omission of
potentially relevant data that could have allowed deeper exploration of the research question. Similarly,
only papers accessible via the University of Cambridge medical library and in the English language were
used – although it was unlikely that the papers that were inaccessible would have changed our �ndings,
as there was no mention of analysis by SES in study abstracts. A further limitation is that we did not
consider the interventions systematically in terms of an available theoretical framework. Explicit use of
theory may have allowed further understanding of the kinds of intervention most likely to impact on
inequalities in smoking, for example considering if the level of agency required by the patient in
interventions delivered by practitioners impacts upon inequalities.

Implications
Currently, trials of smoking cessation interventions delivered in primary care are not designed to allow
analysis of effects by measures of SES. These trials generally do not report SES, and there is
inconsistency in SES measures in those that do. The majority of studies that do collect data on SES do
not analyse by it, and if they did then this analysis would likely be underpowered to assess interaction by
SES. Pooling and meta-analysis of data by SES could mitigate this, although this is not currently possible
due to infrequent and inconsistent reporting of SES. Our work highlights the need for routine reporting of
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SES in trials, especially in key areas of inequality such as lifestyle change and multimorbidity, and a
greater consensus on measures. Consistent reporting of a core set of SES indicators will enable testing of
similarities between trial groups and differential effects by SES. This could include absolute as well as
relative measures of SES. Cochrane reviews should consider analysing by SES within their reviews.
Responses to these implications should be informed by existing theory and evidence to demonstrate
whether an improvement in total health and a reduction in inequality are achieved concurrently.
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