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ABSTRACT
Background The English network of stop-smoking
services (SSSs) is among the best-value life-preserving
clinical intervention in the UK NHS and is internationally
renowned. However, success varies considerably across
services, making it important to examine the factors that
influence their effectiveness.
Methods Data from 126 890 treatment episodes in 24
SSSs in 2009e10 were used to assess the association
between intervention characteristics and success rates,
adjusting for key smoker characteristics. Treatment
characteristics examined were setting (eg, primary care,
specialist clinics, pharmacy), type of support (eg, group,
one-to-one) and medication (eg, varenicline, single
nicotine replacement therapy (NRT), combination of two
or more forms of NRT). The main outcome measure was
abstinence from smoking 4 weeks after the target quit
date, verified by carbon monoxide concentration in
expired air.
Results There was substantial variation in success rates
across intervention characteristics after adjusting for
smoker characteristics. Single NRT was associated with
higher success rates than no medication (OR 1.75, 95%
CI 1.39 to 2.22); combination NRT and varenicline were
more successful than single NRT (OR 1.42, 95% CI 1.06
to 1.91 and OR 1.78, 95% CI 1.57 to 2.02, respectively);
group support was linked to higher success rates than
one-to-one support (OR 1.43, 95% CI 1.16 to 1.76);
primary care settings were less successful than
specialist clinics (OR 0.80, 95% CI 0.66 to 0.99).
Conclusions Routine clinic data support findings from
randomised controlled trials that smokers receiving
stop-smoking support from specialist clinics, treatment in
groups and varenicline or combination NRT are more
likely to succeed than those receiving treatment in
primary care, one-to-one and single NRT. All smokers
should have access to, and be encouraged to use, the
most effective intervention options.

INTRODUCTION
Tobacco smoking is estimated to lead to 5 million
premature deaths each year and is the major
preventable cause of lung cancer and chronic
obstructive pulmonary disease. Success rates of
unaided quit attempts are extremely low at less
than 5%. Fortunately, effective forms of help are
available including nicotine replacement therapy
(NRT), bupropion and varenicline, as well as
behavioural support.1 In 1999 England became the
first country to establish a comprehensive national
network of stop-smoking services (SSSs), providing
a combination of medication and behavioural

support.2 These are now among the best-value life-
preserving interventions in the UK NHS.2

There are approximately 150 SSSs in England and
there is considerable latitude in the kind of
intervention offered. A wide variation in success
rates has been observed across services. In 2009e10,
4-week biochemically-verified quit rates (the
Department of Health standard benchmark for
assessing success rates) ranged from 3% to 58%
(average 34%).3 Some of the variation will be due to
differences in data gathering, recording practices,
levels of biochemical verification and client
characteristics. However, differences may also be
due to variation in the content, type and setting of
the intervention provided. Many SSSs record key
information about client characteristics and inter-
vention provision that can help us to understand
where the sources of variation in performance are
arising. Potentially relevant client characteristics
include age, gender, level of economic deprivation
and degree of nicotine dependence.4 The strength of
motivation to stop is not frequently measured, but
it has been found to have little or no association
with success rates in western smokers.5 Potentially
important intervention factors are: (1) type of
medication used, where evidence from randomised
clinical trials (RCTs) would lead one to expect that
varenicline and combination NRT (patch plus
a faster acting form) would be more effective than
single form NRT; (2) group versus individual
behavioural support, where comparison of efficacy
rates across RCTs would suggest that group
support would be more effective; and (3) specialist
clinic versus pharmacy and primary care settings,
where evidence suggests that specialist clinics may
be more effective.6

Evaluating how intervention characteristics
affect effectiveness after adjusting for client char-
acteristics should help to establish optimal service
configurations. The findings should help inform
intervention provision, both in the UK and inter-
nationally, and indicate whether RCT evidence
translates into routine practice. The aim of the
present study was to assess associations between
key aspects of service provision and treatment
outcome while adjusting for key smoker charac-
teristics in a large sample of smokers attending
English SSSs.

METHODS
Sample
QuitManager (North51, Nottingham, UK) is an
online database system for recording information
on smoker and intervention characteristics in
accordance with the Department of Health’s
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standard monitoring requirements.6 Twenty-four of the first 40
SSSs to use it agreed to share anonymised data for the current
audit. All ‘completed treatment episodes’ between 1 April 2009
and 30 June 2010 were included as individual records. A
completed treatment episode involves a smoker setting a definite
quit date with the service and at least 4 weeks having elapsed
from that point to the point of data gathering.

Outcome measure
The outcome measure was successful quitting as defined by the
Department of Healthdthat is, quitters who report 4 weeks
after the designated quit date that they have not smoked for at
least 2 weeks and a concentration of carbon monoxide (CO) in
expired air of <10 ppm.6 As is standard practice, clients lost to
follow-up were regarded as smoking.6 Long-term quit rates can
be estimated reliably from CO-validated 4-week quit rates and
comparative quit rates are stable over short- and long-term
follow-ups,6 therefore there is a reasonable level of confidence
that any associations observed would translate into long-term
differences.

Predictor variables: intervention characteristics
These included medication (no medication, single NRT,
combination NRT, bupropion, varenicline), intervention type
(one-to-one, drop-in, open group, closed group, telephone
support and ‘other ’ such as couple/family sessions) and inter-
vention setting (specialist clinics, primary care, pharmacy and
‘other ’ such as prisons).

Possible confounding factors: client characteristics
These included age, gender, ethnicity, occupation, exemption
from prescription charges (as a proxy measure for economic
deprivation) and whether this was a first or subsequent treat-
ment episode. A sensitivity analysis included first treatment
episodes only. The level of nicotine dependence (Fagerstrom test
for nicotine dependence (FTND): possible range 0e10, higher
scores indicating a higher level of dependence7) was recorded for
a minority of clients (6%), as were cigarettes/day (16%) and time
to first cigarette (11%), and so not included in the main analyses.
However, dependence was compared across intervention options
to determine whether this could explain differences in outcome.

Analysis of data
SPSS 17.0 and Stata 11.0 were used. Complex samples multiple
logistic regression analysis with SSSs defined as clusters was
conducted to analyse the extent of differences in success rates
between intervention options while taking client characteristics
and interdependence within SSSs into account. To assess
differences in success rates between SSSs adjusting for other
intervention and client characteristics, a separate logistic
regression was undertaken with SSS as a predictor variable
rather than as a cluster. Mean nicotine dependence was
compared across interventions by one-way ANOVA with post-
hoc pairwise comparisons.

RESULTS
Analyses were based on 126 890 consecutive treatment episodes.
Participant demographics and intervention characteristics were
similar to those of all clients attending SSSs in England (see table
S1 in online supplement). For most clients it was the
first treatment episode, about half used combination NRT or
varenicline, one-third were seen in specialist clinics and the vast

majority received one-to-one support (see table S1 in online
supplement). The average CO-verified quit rate was 36.0%
(range 3.8e56.4%), which was marginally higher than the rate
of 33.9% across all English SSSs.3

Those using single NRT had higher success rates than those
not using medication. Combination NRT and varenicline had
significantly higher odds of success than single NRT (table 1).
Group sessions were more successful than one-to-one support;
drop-in clinics were the least successful type of intervention.
Specialist clinics were more successful than primary care.
Success rates did not differ between first and subsequent
treatment episodes.
In a multiple regression using SSS as an additional predictor

rather than a clustering variable, SSS emerged as a highly
significant predictor of success after adjusting for client and
intervention variables, as in the main analysis (p<0.001). Using
the SSS with a success rate closest to the average as the reference
(35.5%), ORs for success ranged from 0.07 (95% CI 0.06 to 0.08)
to 2.19 (95% CI 1.93 to 2.49) across the 24 SSSs.
Nicotine dependence varied across medication used (F

(4,7761)¼37.91, p<0.001); those receiving varenicline (mean
(SD) 5.68 (2.15)) or combination NRT (5.52 (2.26)) had
significantly (p<0.001) higher dependence than those without
medication (4.57 (2.72)) or single NRT (4.88 (2.44)). Clients in
specialist clinics (5.48 (2.27)) were more dependent than those in
unspecified ‘other ’ settings (5.12 (2.36), p¼0.03); other differ-
ences across settings were not significant. Dependence differed
across intervention types (F(5,7660)¼11.15, p<0.001); clients
receiving one-to-one support had lower scores (5.31 (2.39)) than
those in drop-in clinics (5.56 (2.28), p¼0.001) or open groups
(5.80 (2.08), p<0.001).

Table 1 Complex samples (SSS as cluster) multiple logistic regression
predicting abstinence (n¼126 671)

CO-validated 4-week abstinence*

OR (95% CI) p Value

Medication

Single NRT vs no medication 1.75 (1.39 to 2.22) <0.001

Combination NRT vs single NRT 1.42 (1.06 to 1.91) 0.019

Bupropion (Zyban) vs single NRT 1.12 (0.96 to 1.30) 0.160

Varenicline (Champix) vs single NRT 1.78 (1.57 to 2.02) <0.001

Intervention type (reference: one-to-one)

Closed group 1.43 (1.16 to 1.76) 0.001

Drop-in 0.72 (0.57 to 0.90) 0.003

Open (rolling) group 1.46 (1.19 to 1.78) <0.001

Telephone supporty e e

Other 0.97 (0.68 to 1.38) 0.851

Intervention setting (reference: specialist clinics)

Primary care 0.80 (0.66 to 0.99) 0.037

Pharmacy 0.94 (0.83 to 1.06) 0.303

Other 0.87 (0.69 to 1.10) 0.239

Treatment episode (later vs first) 0.99 (0.90 to 1.08) 0.749

*Adjusted for gender (reference: male; OR 0.93, 95% CI 0.90 to 0.96, p<0.001), age (per
year increase: OR 1.02, 95% CI 1.01 to 1.02, p<0.001), ethnicity (reference: white; NS),
occupation (reference: routine and manual; sick/disabled and unable to work: OR 0.62, 95%
CI 0.57 to 0.67, p<0.001; never worked/long-term unemployed: OR 0.68, 95% CI 0.63 to
0.74, p<0.001; full-time student: OR 0.72, 95% CI 0.64 to 0.81, p<0.001; home carer: NS;
retired: NS; intermediate: OR 1.15, 95% CI 1.03 to 1.28, p¼0.011; managerial/professional:
NS; in prison: NS) and prescription charges (reference: exemption; not exempt: OR 1.15,
95% CI 1.10 to 1.21, p<0.001).
yDue to the nature of a telephone intervention, CO validation was not attempted in most
cases so this result would not be reliable and is not presented.
Strata¼1, cluster¼24, sampling design df¼23.
CO, carbon monoxide; NRT, nicotine replacement therapy; SSS, stop smoking service.
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DISCUSSION
We found that smokers attending groups run by specialists using
combination NRTor varenicline have a better chance of success
than those being treated in primary care with one-to-one
support and use of single NRT. Thus findings from RCTs6 appear
to translate well into clinical practice. However, the most effec-
tive forms of intervention are uncommon.3 It may be argued that
this reflects smoker preferences. However, many services do not
offer the optimal options.3 Smokers using the more successful
intervention options tend to be more dependent, so higher
success rates are unlikely to be due to an ‘easier ’ clientele.

A potential limitation is that we sampled only a subset of SSSs.
However, the characteristics of the smokers and interventions
were similar to those of all SSSs. Another limitation is the reli-
ance on 4-week quit data as the outcome measure. However,
long-term success rates can be predicted using short-term success.
Bias could arise from services with poorer follow-up also being
more likely to use intervention options that we found to be less
effective. Against this, the 4-week session is part of the inter-
vention6 and the findings remained even after adjusting for SSS as
a predictor (data not shown). The effects of other factors such as
motivational differences cannot be entirely ruled out.

The analyses did not take account of the possibility that some
smokers contributed more than one treatment episode to the
database. However, analyses restricted to first treatment
episodes have very similar results, with pharmacy and primary
care settings performing worse than specialist clinics (see table
S2 in online supplement).

One possible reason for a failure to optimise the quality of the
intervention is a focus on sheer numbers of 4-week quitters rather
than numbers of smokers actually helped to quit. If we assume
that 25% of clients would have succeeded for 4 weeks with just
medication,6 a strong case could be made that services should be
judged on the numbers of 4-week quitters generated over and above
this (subject to some variations according to the client group).

In summary, a number of service delivery characteristics are
associated with higher success rates. There is a significant
opportunity for commissioners and providers to increase
provision of the optimum service and preserve many more lives.
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What makes for an effective Stop Smoking Service? ‐ Supplementary content  

Currently, primary care in the National Health Service (NHS) in England is organised in 151 Primary Care 

Trusts (PCTs). Since their introduction in 1999, an NHS Stop Smoking Services (SSS) has been set up in each 

PCT. SSSs are free at the point of access and provide a combination of pharmacological  and behavioural 

treatments that have been shown to significantly increase smokers’ chances of quitting.[1] Pharmacological 

therapy covers nicotine replacement therapy, bupropion and varenicline, while trained advisors deliver 

behavioural support in one‐to‐one sessions, groups, drop‐ins, by telephone or in other situations (table S1, 

[2]). Groups can be ‘open (rolling)’ or ‘closed’; open groups are open to new members at each session, i.e. 

individuals within the same group will be at different points in their quit attempt and have different quit 

dates. A closed group in contrast is a group in which all members start their quit attempt together and new 

members cannot join after the first meeting. Drop‐ins differ from one‐to‐one support in that they operate 

without fixed appointments and number and timings of sessions are less fixed [3].  

The client is supposed to freely choose their preferred treatment; however, not all SSSs offer all 

intervention options [4]. 

A treatment episode begins when a smoker sets a quit date with the SSS at the beginning of an 

intervention. The treatment episode ends four weeks after the quit date, when the client has either been 

abstinent for at least two weeks, is lost to follow‐up or has not been abstinent for the required time[3]. 

 



Table S1. Client demographics and treatment characteristics 

    Current sample, 

N=126890 

All SSSs in England 

2009/10 [2] 

      n    %    % 

Gender  Female  66235 52.2  52.0 

  Male  60641 47.8  48.0 

  Missing  14 <0.1  ‐ 

Ethnicity   White  108147 85.2  87.4 

  Asian  5517 4.3  3.0 

  Black  3008 2.4  1.7 

  Mixed  2679 2.1  1.4 

  Other  1947 1.5  0.9 

  Unknown/declined  5592 4.4  5.6 

Occupation   Routine and manual  25477 20.1  21.1 

  Intermediate  8367 6.6  7.2 

  Managerial/professional  17080 13.5  12.0 

  Full‐time student  5989 4.7  4.5 

  Retired  13496 10.6  10.2 

  Home carer  7413 5.8  5.1 

  Sick/disabled and unable to work  8193 6.5  5.6 

  Never worked/long‐term unemployed  15598 12.3  12.1 

  In prison  1227 1.0  1.0 

  Unable to code /missing  24050 19.0  21.1 

Exemption  69074 54.4  50.3 Prescription charges 

Pays for prescription or  unknown  57816 45.6  49.7 

1  86766 68.4 

2  25177 19.8 

3‐5  13294 10.5 

6‐10  1549 1.2 

Treatment episode 

number  

(Used as binary 

variable ‐ first versus 

later episode)  >10  104 0.1 

Data not 

available 

Type of medication a  Single NRT *  44675 35.2 

  Combination NRT  38940 30.7 
65.11 

  Varenicline (Champix)  26966 21.3  23.2 

  Bupropion (Zyban)  1569 1.2  1.3 

  No medication/missing  14740 11.6  9.3 



    Current sample, 

N=126890 

All SSSs in England 

2009/10 [2] 

      n    %    % 

Intervention type  One to one support *  103513 81.6  78.6 

  Drop‐in clinic  11159 8.8  10.6 

  Open (rolling) group  5487 4.3  4.4 

  Closed group  3479 2.7  2.2 

  Telephone support  1886 1.5  1.2 

  Other  1362 1.1  2.1 

  Missing   4 <0.1  ‐ 

Intervention setting  Primary care  51931 40.9  44.8 

  Specialist clinics *  40998 32.3  30.0 

  Pharmacy  28601 22.5  18.4 

  Home visit  1722 1.4  not available 

  Prison  1242 1.0  1.4 

  Other  2370 1.9  3.4 

  Missing  26 <0.1  ‐ 

Notes:  

* Reference category   

1 Single and combination NRT not reported separately 

Mean age of current sample was 41.94 years (SD=14.93), data not available for all English SSS. 

 

Table S2. Sensitivity analysis using first treatment episodes only; complex samples (SSS as cluster) 

multiple logistic regression predicting abstinence, N=86595. 

  CO‐validated 4‐week abstinencea 

  OR (95% CI)  p value 

Medication      

Single NRT vs no medication  1.64 (1.33‐2.02)  <0.001 

Combination NRT vs single NRT  1.33 (1.02‐1.74)  0.032 

Bupropion (Zyban) vs single NRT  1.14 (0.97‐1.33)  0.112 

Varenicline (Champix) vs single NRT  1.73 (1.55‐1.92)  <0.001 

Intervention type (reference: one‐to‐one)       

Closed group  1.40 (1.16‐1.68)  <0.001 

Drop‐in  0.66 (0.51‐0.85)  0.002 

Open (rolling) group  1.56 (1.30‐1.88)  <0.001 



  CO‐validated 4‐week abstinencea 

  OR (95% CI)  p value 

Telephone support*  ‐  ‐ 

Other   0.94 (0.65‐1.34)  0.738 

Intervention setting (reference: Specialist clinics)     

Primary care  0.73 (0.59‐0.90)  0.004 

Pharmacy   0.84 (0.75‐0.94)  0.002 

Other  0.83 (0.67‐1.04)  0.108 

OR=Odds ratio, CI=Confidence interval. Strata=1, cluster=24, sampling design df=23 

a Adjusted for gender, ethnicity, occupation and prescription charges.  

* Due to the nature of a telephone intervention, CO‐validation was not attempted in most cases, thus this result 

would not be reliable and is not presented.  
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