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PROBLEM

Unemployment
Low income 

Less education

Higher 
smoking rates

Health 
inequalities3, 4

Smoking prevalence: UK: 6.4 million (13.3%)1; USA: 28.3 million (11.5%)2

‘…targeting vulnerable population groups and areas where 
people smoke at higher rates”.

‘reduced variation in smoking prevalence rates between 
socio-economic groups.’

Smokefree 2030
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ADVANCING HEALTH EQUALITY BY IMPROVING TREATMENT 
RESPONSE

Smoking cessation 
interventions

No safe level of tobacco 
smoking

SES

SES

ATTEMPT SUCCESS

4
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Why are there differences in quitting success by SES?

Behavioural support 
▪ Counselling, hypnotherapy, exercise
▪ Delivered in person-over the phone, 

online, in print
▪ By health professionals, nurse, 

physician, counsellor
▪ Varying intensity
▪ Financial incentives 

Medication 
▪ NRT (patches, gum, lozenge)
▪ Antidepressants
▪ Nicotine partial receptor 

agonists
▪ Electronic cigarettes

Self-
efficacy

?5

Social 
support

?8

Nicotine 
depend-
ence?6,7

Social 
norms?6

Different SC interventions 
will vary in their ability to 

manage these factors

Same intervention may 
perform differently in 
different populations? 

Helping people quit smoking: smoking cessation interventions 
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Which interventions to recommend?

Counselling Behavioural 
support 

Financial 
incentives

Cytisine Nicotine 
e‐cigarette

Varenicline Combination 
NRT

Bupropion 
Fast acting 

NRT

High certainty evidence from Cochrane review 
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Cochrane systematic review: objective

To investigate differences in the effectiveness of individual-level 
smoking cessation interventions by socioeconomic groups, to estimate 

the potential that an intervention might positively or negatively 
impact health equalities due to tobacco use
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Study eligibility criteria

METHODS

Search: Cochrane Database of Systematic Reviews: 1-May-2023

Participants
Adults (≥18 years) who smoke, regardless of motivation to quit

Intervention
Any individual-level smoking cessation intervention

Comparator

No treatment, placebo or any other smoking cessation 
intervention 

Outcome   

Abstinence rates (≥6m) by lower and higher SES indicator 
categories
Education level; Income level; Occupation classification; Employment status Place of residence; SES; 
Other deprivation indices.

Study design Randomised controlled trials (from 2000)

▪ SES indicators most reflective in 
meaning across RCTs

▪ Avoid biases from greater likelihood 
of receiving unpublished data from 
more recent RCTs

▪ Limit screening of inappropriate 
interventionsPrel
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METHODS

Risk of bias (RoB)

Cochrane RoB 1 Domains 

Random sequence generation

Allocation concealment

Blinding of participants & personnel 
(Pharma RCTs)
Blinding of outcome assessment

Incomplete outcome data

Selective reporting

Other sources of bias

Selective 
reporting

Availability of 
abstinence data by SES

the extent to which 
complete information 
on smoking abstinence 
by SES indicator is 
reported or available 
upon request

Low risk

Unclear risk

High risk

Overall RoB
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Smoking cessation rates by SES

MEASURES OF TREATMENT EFFECT

➢ Subgroup analysis
• Type of SES indicator 
• Economic classification 

of the study country

➢ Sensitivity analysis
• Removing studies at overall high RoB
• Using additional SES indicators (studies 

with multiple SES indicators)
• Adjusted estimates

➢Combined ROR by intervention type in random-effects MA 
Relative odds of quitting in lower versus higher SES groups

ROR and CI ≥ 1.05: clinically significant increase
ROR and CI 0.96 to 1.04: clinically non-significant
ROR and CI≤ 0.95: clinically significant decrease

Ratio of OR (ROR) 
(95% CI)

OR in lower SES

OR in higher SES

RCT
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MEASURES OF TREATMENT EFFECT

Intervention impact on health equality classification 

Positive 

(↑↑)

Possibly 

positive

(↑)

Neutral

( )

Possibly 

neutral

( )

Possibly 

negative

(↓)

Negative

(↓↓)

Unclear

(??)

Evidence 

relative effect 

of the 

intervention 

on quit rates is 

greater in 

lower SES 

groups 

(point estimate 

favours lower 

SES, and 95% 

CI excludes no 

clinically 

significant 

difference 

(lower bound 

of 95% CI ≥ 

1.05)).

Some evidence 

that the 

relative effect 

of the 

intervention 

on quit rates is 

greater in 

lower SES 

(point estimate 

≥ 1.05, but 

95% CI include 

no clinically 

significant 

difference 

(lower bound 

of 95% CI < 

1.05)).

Evidence 

suggests no 

difference in 

the relative 

effect of the 

intervention 

on quit rates 

between lower 

and higher SES 

groups 

(point estimate 

and 95% CIs 

between 0.96 

and 1.04).

Some evidence 

of no 

difference in 

relative 

intervention 

effect on quit 

rates between 

higher and 

lower SES 

groups 

(point estimate 

between 0.96 

and 1.04, but 

95% CIs 

include 

clinically 

significant 

difference (i.e. 

lower bound ≤ 

0.95, higher 

bound ≥ 1.05, 

or both).

Some evidence 

that the 

relative effect 

of the 

intervention 

on quit rates is 

greater in 

higher SES 

groups 

(point estimate 

≤ 0.95, but 

upper bound of 

95% CI ≥ 0.95).

Some evidence 

that the 

relative effect 

of the 

intervention 

on quit rates is 

greater in 

higher SES 

groups 

(point estimate 

≤ 0.95, but 

upper bound of 

95% CI ≥ 0.95).

Unable to 

assess 

intervention 

equality 

impact based 

on available 

evidence 

(example: 

interaction 

between 

treatment type 

and SES 

reported as 

non-

significant, but 

OR and CIs not 

reported).Prel
im
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MEASURES OF TREATMENT EFFECT

GRADE: Certainty of the evidence

Judgements downgraded by: 

Risk of bias 
(incl. publication bias)

E.g. studies were rated at high or unclear RoB

Inconsistency

Indirectness
e.g. studies limited inclusion based on SES

Imprecision 
e.g. due to wide confidence intervals

HIGH
CERTAINTY

MODERATE

LOW

VERY LOWPrel
im
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Smoking cessation rates by SES

MEASURES OF TREATMENT EFFECT

➢Unit of analysis issues
• >2 eligible study arms?

• Included the most and least intensive interventions

➢ SES indicator with >2 categories (e.g. high-, med-, low)
• Compared categories at each end of the scale

➢Dealing with missing data
• Contacted study authors if they reported any measure 

of SES at baseline

➢All studies were presented in effect direction plots Prel
im
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Questions or comments before 
we go through key findings
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Flow diagram for Cochrane 
Systematic reviews

Screening of the  included Studies within 
the 57 reviews

Emailed 
743 
study 
authors

RESULTS

290 Cochrane 

reviews 

167 records 

excluded 

123 full-text 

articles assessed 
66 excluded 

57 Cochrane 

reviews 

2512 records in 

Cochrane reviews 

2512 review 

included studies
594 excluded

3902 full-texts 3795 excluded:

1225 duplicate refs

880 SES indicators 

reported but quit 

rates not analysed or 

reported by SES

580 articles prior 

2000

532 Did not measure 

SES

77 Included studies 

1 Ongoing study Prel
im
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77 included studies - participants 

127,791 randomised 
participants

35 
RCTs

Predominant ethnicity

White’ or 'Caucasian'

33 
RCTs

Other specific population characteristics

young adults; veterans; people with chronic conditions, mothers etc.

46 
RCTs

Motivated to quit smoking

Not selection on motivation

16 
RCTs

Restricted inclusion based on a measure of SES

living on a low-income, homeless, employeePrel
im
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77 included studies – interventions and comparators 

Pharmacotherapy interventions

NRT: 

▪ Single form NRT 

▪ Combination NRT 

▪ Preloading NRT

▪ Duration of NRT use

▪ Other (e.g. choice of NRT)

Antidepressants (Bupropion)

Nicotine receptor partial agonists 

(Cytisine)

Electronic cigarettes

Combinations of pharmacotherapies

Behavioural interventions

Counselling:

▪ Telephone

▪ Face-to-face

▪ Tailored to the individual

Print-based self-help materials

Mobile phone text messaging

Mobile app-based interventions

Internet interventions

Financial incentives Prel
im
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77 included studies – Outcomes 

Education 
level (66)

Income level 
(26) 

Employment 
status (17)

Health 
insurance 
(6)

level of 
deprivation 
(5)

Occupation 
classification 
(1)

Place of 
residence 
(1)

receiving 
state benefits 
(1)

Free 
prescriptions 
(1)

SES Indicators 

Smoking abstinence

All studies: intended to analyse, analysed or presented quit rates at ≥ 6 
months by an SES indicator.
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Risk of Bias

Random sequence generation

Allocation concealment

Blinding & outcome assessment 

Attrition bias

Availability of smoking 
abstinence data by SES

Other bias

12 – Low risk; 13 – Unclear risk; 52 - High riskOverall RoB
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EFFECTS OF INTERVENTIONS

Pharmacological & electronic cigarette 
intervention comparisons
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EFFECTS OF INTERVENTIONS

Favours Higher SES No difference Favours Lower SES
N 

studies 
per 

com-
parison
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NRT Single form NRT vs Placebo 2
Combination NRT vs Placebo 2
Combination vs single-form NRT 4
Preloading vs post-quit use 3
Duration of combination therapy 1
NRT tester period plus participant-
selected NRT vs usual Quitline 
care

1

Other NRT Offering vs no offer of 
NRT

1

Bupropion Bupropion vs placebo 2
Bupropion and NRT vs NRT alone a b a b 6

Cytisine Cytisine vs placebo 1

ECs Nicotine EC vs NRT 1

Nicotine EC vs Non-nicotine EC
1

VareniclineNo studies 0

Other Bupropion and NRT vs bupropion 
alone

3

Bupropion vs combination NRT 2
Varenicline vs single-form NRT 1
Varenicline vs combination NRT 1
Free-of-charge pharmacotherapy 
vs recommendation to purchase 
pharmacotherapy

1

Pharmacological and EC intervention comparisons
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Nicotine Replacement Therapy

Favours Higher SES No difference Favours Lower SES
N 

studies 
per 

com-
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NRT Single form NRT vs Placebo 2
Combination NRT vs Placebo 2
Combination vs single-form NRT 4
Preloading vs post-quit use 3
Duration of combination therapy 1
NRT tester period plus participant-
selected NRT vs usual Quitline care

1

Other NRT Offering vs no offer of 
NRT

1
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Nicotine Replacement Therapy

Favours Higher SES No difference Favours Lower SES
N 

studies 
per 
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NRT Single form NRT vs Placebo 2
Combination NRT vs Placebo 2
Combination vs single-form NRT 4
Preloading vs post-quit use 3
Duration of combination therapy 1
NRT tester period plus participant-
selected NRT vs usual Quitline care

1

Other NRT Offering vs no offer of 
NRT

1

Combination versus single-form NRT
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Nicotine Replacement Therapy

Favours Higher SES No difference Favours Lower SES
N 

studies 
per 

com-
parison
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NRT Single form NRT vs Placebo 2
Combination NRT vs Placebo 2
Combination vs single-form NRT 4
Preloading vs post-quit use 3
Duration of combination therapy 1
NRT tester period plus participant-
selected NRT vs usual Quitline care

1

Other NRT Offering vs no offer of 
NRT

1
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Bupropion

Favours Higher SES No difference Favours Lower SES
N 

studies 
per 

com-
parison
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Bupropion Bupropion vs placebo 2
Bupropion and NRT vs NRT alone a b a b 6
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Bupropion
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Nicotine receptor partial agonists

Favours Higher SES No difference Favours Lower SES
N 

studies 
per 

com-
parison
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Cytisine Cytisine vs placebo 1

Varenicline No studies 0
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Electronic cigarettes 

Favours Higher SES No difference Favours Lower SES
N 

studies 
per 

com-
parison
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ECs Nicotine EC vs NRT 1

Nicotine EC vs Non-nicotine EC 1
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Combination versus single form pharmacotherapies

Favours Higher SES No difference Favours Lower SES
N 

studies 
per 

com-
parison
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Other Bupropion and NRT vs bupropion 
alone

3

Prel
im

ina
ry



EFFECTS OF INTERVENTIONS

Behavioural intervention 
comparisons
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EFFECTS OF INTERVENTIONS

Behavioural intervention comparisons

Favours Higher SES No difference Favours Lower SES N 
studies 

per 
com-

parisonN
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Print-based 
self-help

Print materials vs control 3
More vs less print materials 2
Tailored vs non-tailored 3

Counselling Telephone counselling vs control 7

More vs less intensive telephone counselling a a 4

Face to face individual counselling vs control 6

Face to face vs telephone counselling 1
Other counselling vs various comparators 4

Mindfulness Mindfulness vs comparator or control 2

Mobile phone 
text or App

Text messaging vs control 4
High vs low frequency text messaging 1

Smartphone application vs standard self-help 1

Internet based Tailored, interactive internet intervention vs 
control

5

Internet- plus phone-based interventions vs 
printed self-help

3

Internet vs other internet interventions 4

Financial 
incentives

Financial incentives vs balanced component/s 5

Other financial incentive interventions vs usual 
care

a a a 3

Exercise Exercise with behavioural counselling vs nicotine 
gum with similar behavioural counselling

2

Other 
behavioural  
interventions

Other behavioural interventions vs control 6
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Print-based self-help

Favours Higher SES No difference Favours Lower SES N 
studies 

per 
com-

parisonN
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Print-based 
self-help

Print materials vs control 3
More vs less print materials 2
Tailored vs non-tailored 3
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Telephone counselling
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Face-to-Face 

counselling

Vs

Control
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Text messaging
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Internet interventions
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Financial incentives 
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Other intervention comparisons 

Other pharmacotherapy comparisons
- Bupropion vs combination NRT
- Varenicline vs single-form NRT
- Varenicline vs combination NRT
- Free-of-charge pharmacotherapy vs recommendation to purchase pharmacotherapy

Other behavioural comparisons 
- More versus less intensive telephone counselling

- Face to face versus telephone counselling

- Mindfulness

- High versus low frequency text messaging

- Smartphone application vs standard self-help

- Internet- plus phone-based interventions versus printed self-help

- Internet versus other internet interventions

- Other financial incentive interventions versus usual care

- Exercise interventions

- Other behavioural interventions

Combined pharmacological and behavioural smoking cessation interventions
- Behavioural support and NRT versus control

- More intensive versus less intensive multicomponent intervention

- Other comparisons
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Pharmacological and EC intervention comparisons

Intervention
N Participants
(N Studies)

ROR 
[95% CI]

Health equality 
Impact

Evidence 
certainty

Notes

NRT 1706
3 (RCTs)

1.35 
[0.30, 6.04]

Unclear ?? VERY LOW ROR for 
2/3 RCTs

Bupropion 716
(2 RCTs)

0.05
[0.00, 1.00]

Possibly 
negative

↓ VERY LOW ROR for 
1/2 RCTs

Varenicline 0
(0 RCTS)

- - - -

Cytisine 2472
(1 RCT)

1.13
[0.73, 1.74]

Possibly 
positive

↑ VERY LOW -

Nic ECs 989
(1 RCT)

4.57
[0.88, 23.72]

Possibly 
positive

↑ VERY LOW -

SUMMARY OF FINDINGS
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Pharmacological and EC intervention comparisons

Intervention
N Participants
(N Studies)

ROR 
[95% CI]

Health equality 
Impact

Evidence 
certainty

Notes

NRT 1706
3 (RCTs)

1.35 
[0.30, 6.04]

Unclear ?? VERY LOW ROR for 
2/3 RCTs

Bupropion 716
(2 RCTs)

0.05
[0.00, 1.00]

Possibly 
negative

↓ VERY LOW ROR for 
1/2 RCTs

Varenicline 0
(0 RCTS)

- - - -

Cytisine 2472
(1 RCT)

1.13
[0.73, 1.74]

Possibly 
positive

↑ VERY LOW -

Nic ECs 989
(1 RCT)

4.57
[0.88, 23.72]

Possibly 
positive

↑ VERY LOW -

SUMMARY OF FINDINGS

RoB; 
2 x levels 

indirectness

DOWNGRADED

RoB
Inconsistency

2 x imprecision

Imprecision; 
2 x levels RoB

RoB
2 x levels 

imprecisionPrel
im
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Behavioural intervention comparisons

Intervention
N Participants
(N Studies)

ROR 
[95% CI]

Health equality 
Impact

Evidence 
certainty

Notes

Face-to-face 
counselling

2098
(6 RCTs)

1.26
[0.18, 8.93]

Possibly 
neutral

VERY LOW ROR from 
1/6 RCTs

Financial 
incentives

3621
(6 RCTs)

0.91
[0.45, 1.85]

Possibly 
negative

↓ VERY LOW ROR from 
5/6 RCTs

Telephone 
counselling

6339
(7 RCTs)

4.31
[1.28, 14.51]

Possibly 
positive

↑ VERY LOW ROR for 
1/7 RCTs

Print-based 
self-help

4440
(3 RCTs)

0.85
[0.52, 1.38]

Possibly 
negative

↓ LOW -

Text 
messaging

8135
(4 RCTs)

0.76
[0.47, 1.23]

Possibly 
negative

↓ LOW ROR from 
1/6 RCTs

Internet 8118
(5 RCTs)

1.49
[0.99, 2.25]

Possibly 
positive

↑ VERY LOW ROR from 
1/6 RCTs

SUMMARY OF FINDINGS
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Behavioural intervention comparisons

Intervention
N Participants
(N Studies)

ROR 
[95% CI]

Health equality 
Impact

Evidence 
certainty

Notes

Face-to-face 
counselling

2098
(6 RCTs)

1.26
[0.18, 8.93]

Possibly 
neutral

VERY LOW ROR from 
1/6 RCTs

Financial 
incentives

3621
(6 RCTs)

0.91
[0.45, 1.85]

Possibly 
negative

↓ VERY LOW ROR from 
5/6 RCTs

Telephone 
counselling

6339
(7 RCTs)

4.31
[1.28, 14.51]

Possibly 
positive

↑ VERY LOW ROR for 
1/7 RCTs

Print-based 
self-help

4440
(3 RCTs)

0.85
[0.52, 1.38]

Possibly 
negative

↓ LOW -

Text 
messaging

8135
(4 RCTs)

0.76
[0.47, 1.23]

Possibly 
negative

↓ LOW ROR from 
1/6 RCTs

Internet 8118
(5 RCTs)

1.49
[0.99, 2.25]

Possibly 
positive

↑ VERY LOW ROR from 
1/6 RCTs

Imprecision
2 x levels RoB 

2 x levels 
imprecision

DOWNGRADED

2 x levels 
imprecision
Indirectness 

Imprecision
2 x levels RoB 

SUMMARY OF FINDINGS
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Potential biases in the review process

Search strategy
- screening of included studies within Cochrane reviews
- More recent evidence may not be included
- Contacted experts in the field - led to the inclusion of newer 

evidence

Numerical data was no longer attainable

Differences around defining, measuring, and reporting of 
SES indicators

- No universally accepted definition for 'low' and 'high' SES
- Different types of SES indicators across studies that may also 

vary in meaning across time and context.

 
Evidence from trial settings only

- participants who volunteer in these settings may not be 
generalisable to the wider demographic
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IMPLICATIONS FOR PRACTICE 

Our conclusions 

no clear evidence to support 
• the use of differential individual-level smoking cessation interventions for 

people from lower or higher SES groups, 
• any one intervention would have an effect on health inequalities.
• conclusion may change as further data becomes available

IMPLICATIONS FOR RESEARCH

• RCTs should collect, analyse and report quit rates by SES by study arm
• Further RCTs on 

• individual level SC interventions (e.g.) with quit rates by SES
• Trials outside of high income countries
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Further doctoral research projects 

P1

Cochrane systematic review
To synthesise evidence on the differential effectiveness of individual-
level smoking cessation interventions by socioeconomic indicators, to 
estimate the potential of interventions to increase or decrease health 

inequalities caused by tobacco use

P2

Repeated cross-sectional population-level study 
To investigate population-level trends and differences in smoking 

cessation behaviours and outcomes by multiple measures of 
socioeconomic position, in England, between 2014 to 2023

P3

Qualitative interview study
To use in-depth interviews with people from predominately lower 

socioeconomic groups to explore factors that may influence uptake, use, 
and success of smoking cessation support, specifically behavioural 

support, electronic cigarettes, nicotine replacement therapy (NRT), and 
financial incentives
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Questions

Thank you

Contact details
annika.Theodoulou@phc.ox.ax.uk  

?
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