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( Department of Health, 2000 ). There are several types of inter-
ventions available for helping pregnant smokers to quit, including 
medications and face-to-face or telephone  behavioral  support. 
Smoking cessation  behavioral  support involves advising on 
and facilitating activities aimed at helping the quit attempt to 
succeed. There     is good evidence from published randomized 
controlled trials (RCTs) that behavioral support can aid cessa-
tion in pregnant smokers ( Lumley et al., 2009  ) , whereas to date ,  
there is no good evidence for the effi cacy of nicotine replace-
ment therapy ( Silagy, Lancaster, Stead, Mant, & Fowler, 2007  )  
and other stop-smoking medications are contraindicated during 
pregnancy ( National Institute for Health and Clinical Excellence 
[NICE], 2010  ) . In     the U nited  K ingdom , an increasing number of 
English  National Health Service ( NHS )  Stop Smoking Services 
(SSSs) offer free specialist  behavioral  support tailored to the needs 
of specifi c population groups ,  such as pregnant smokers. Of 
the 21,839 pregnant women setting a quit date with a n  SSS in 
2010/2011, 27% were abstinent at 4-week follow up, confi rmed by 
 expired-air carbon monoxide ( CO )  verifi cation ( NHS Information 
Centre, 2011  ) . 

 However ,  despite their overall effectiveness,  behavior  
change interventions, such as  behavioral  support for smoking 
cessation, are typically complex in that they consist of multiple 
potentially interacting  behavior  change techniques (BCTs). 
BCTs     are the replicable components of an intervention designed 
to alter or redirect causal processes regulating  behavior  ( Michie, 
Hyder, West, & Walie, 2010  ) . As a result of the complexity of 
these interventions, it is not clear which specifi c component 
BCTs have been included in existing effective RCTs of  behav-
ioral  support for smoking cessation in pregnancy and therefore 
which BCTs should form the basis for practice. It also remains 
unknown the extent to which BCTs forming  behavioral  support 
interventions in effective trials are subsequently employed in 
practice by the NHS SSSs. 

 A reliable coding-based method for specifying the content 
of smoking cessation  behavioral  support interventions in 

              Abstract 
   Introduction:     Behavioral support aids smoking cessation in 
pregnancy. However, it remains unclear which component behav-
ior change techniques (BCTs) contribute to effectiveness or the 
extent to which these are applied in practice. This study aimed 
to examine (a) which BCTs were included in effective behavioral 
support interventions for pregnant smokers (b) the prevalence 
of use of these BCTs by the English Stop Smoking Services (SSSs). 

   Methods:     From a Cochrane review of smoking cessation 
behavioral support in pregnancy, 7 interventions were identifi ed 
as effective in that they increased the odds of cessation by at least 
50%, and differences between intervention and control condi-
tions were statistically signifi cant. BCTs in each intervention 
were identifi ed using an established taxonomy of BCTs. Thirteen 
treatment manuals from SSSs were coded for inclusion of BCTs. 

   Results:     Thirty-seven BCTs were identifi ed across trials of 
behavioral support for pregnant smokers, with an average of 8 
BCTs, and a range of 6 – 34 BCTs, per intervention. Eleven BCTs 
were present in at least 2 effective interventions (e.g., facilitate 
goal setting [ n  = 6], advise on social support [ n  = 2], action plan-
ning [ n  = 5], provide rewards contingent on successfully stopping 
smoking [ n  = 4]). Only 15.4% of treatment manuals from SSSs 
contained all 11 BCTs; 53.8% contained at least 6 of them. 

   Conclusions:     While BCTs associated with effective interven-
tions can be identifi ed from systematically reviewed literature, 
English SSSs appear to use only a limited proportion of these in 
practice. 

        Introduction  
 Smoking while pregnant is a major preventable cause of infant 
mortality and morbidity ( Cnattingius, 2004 ). Promoting smoking 
cessation in pregnancy is therefore a public health priority 

   Original Investigation 

    Specifying Evidence-Based Behavior 
Change Techniques to Aid Smoking 
Cessation in Pregnancy 
     Fabiana      Lorencatto    ,   M.Sc.  ,  1  ,  2        Robert      West    ,   Ph.D.  ,  1  ,  3      &     Susan      Michie    ,   Ph.D.    1  ,  2       

  1    National Health Service Centre for Smoking Cessation and Training, University College London, London, UK   
  2    Department of Clinical, Educational and Health Psychology, Centre for Outcomes Research and Effectiveness, University College 

London, London, UK 
  3   Department of Epidemiology and Public Health, Cancer Research UK Health Behaviour Research Centre, University College London, 

London, UK 

  Corresponding Author  : Fabiana Lorencatto, M.Sc.,  University College London, 441a, 1 – 19 Torrington Place, London WC1E 7HB, 
United Kingdom. Telephone: +44-20-7679-1231; E-mail:  Fabi.lorencatto@ncsct.co.uk    

  Received    September     30  ,   2011   ; accepted    December     19  ,   2011              

Department of Clinical, Educational and Health Psychology, Centre for Outcomes Research and Effectiveness, University College 
London, London, UK
Department of Epidemiology and Public Health, Cancer Research UK Health Behaviour Research Centre, University College London, 
London, UK

1-19
UK. Telephone: +44-20-7679-1231; E-mail: Fabi.lorencatto@ncsct.co.uk

doi:10.1093/ntr/ntr324
Advance Access Published on February 7, 2012
© The Author 2012. Published by Oxford University Press on behalf of the Society for Research on Nicotine and Tobacco.  
All rights reserved. For permissions, please e-mail: journals.permissions@oup.com

Nicotine & Tobacco Research, Volume 14, Number 9 (September 2012) 1019–1026

1019

 at U
niversity of C

alifornia, San Francisco on O
ctober 29, 2013

http://ntr.oxfordjournals.org/
D

ow
nloaded from

 
 at U

niversity of C
alifornia, San Francisco on O

ctober 29, 2013
http://ntr.oxfordjournals.org/

D
ow

nloaded from
 

 at U
niversity of C

alifornia, San Francisco on O
ctober 29, 2013

http://ntr.oxfordjournals.org/
D

ow
nloaded from

 
 at U

niversity of C
alifornia, San Francisco on O

ctober 29, 2013
http://ntr.oxfordjournals.org/

D
ow

nloaded from
 

 at U
niversity of C

alifornia, San Francisco on O
ctober 29, 2013

http://ntr.oxfordjournals.org/
D

ow
nloaded from

 
 at U

niversity of C
alifornia, San Francisco on O

ctober 29, 2013
http://ntr.oxfordjournals.org/

D
ow

nloaded from
 

 at U
niversity of C

alifornia, San Francisco on O
ctober 29, 2013

http://ntr.oxfordjournals.org/
D

ow
nloaded from

 
 at U

niversity of C
alifornia, San Francisco on O

ctober 29, 2013
http://ntr.oxfordjournals.org/

D
ow

nloaded from
 

http://ntr.oxfordjournals.org/
http://ntr.oxfordjournals.org/
http://ntr.oxfordjournals.org/
http://ntr.oxfordjournals.org/
http://ntr.oxfordjournals.org/
http://ntr.oxfordjournals.org/
http://ntr.oxfordjournals.org/
http://ntr.oxfordjournals.org/


Smoking cessation in pregnancy

3

Nicotine & Tobacco Research

at least once across effective trials of  behavioral  support for 
pregnant smokers ( Table 1 ). No new BCTs not already included 
in the taxonomy were identifi ed. The number of BCTs identi-
fi ed per effective  behavioral  support intervention condition 
ranged from  6  to 34, with an average of eight BCTs per interven-
tion ( SD   =  9.9). Eleven BCTs (29.7%) were identifi ed in at least 
two interventions, therefore meeting our effectiveness criteria 
( Table 2 ). Of these, three (27.2%) served the  behavior  change 
function   “  boost motivation ,   ”   four (36.4%) served the function 
  “   maximizing  self-regulatory capacity and skills;  ”   one (9.1%) 
served   “  promoting adjuvant activities;  ”   and three (27.2%) 
pertained to   “  general aspects of the role/interaction  ”   ( Table 1 ).         

 Of the 11 identifi ed evidence-based BCTs for  behavioral  
support in pregnancy,  9  (81.8%) were also featured in the subset 
of evidence-based BCTs for generic one-to-one  behavioral  
support ( Michie et al., 2011  ) . Only two BCTs in the subset of 
evidence-based BCTs for smoking cessation in pregnancy were 
not included in the original generic set. These were   “  Advise 
on/facilitate use of social support  ”   and   “  Provide rewards con-
tingent on successfully stopping smoking.  ”   Of the 11 evidence-
based BCTs identifi ed for pregnancy-specifi c support,  4  (28.6%) 
were also included in the second subset of BCTs identifi ed as 
associated with improved 4-week quit rates in the NHS SSSs 
( West et al., 2010) . These were   “  Provide rewards contingent 
on successfully stopping smoking , ”     “  Measure CO , ”     “  Advise 
on/facilitate use of social support , ”   and   “  Facilitate relapse pre-
vention and coping  ”   ( Table 2 ).   

 Stage 2: Prevalence of  U se of 
 E vidence- B ased BCTs by the SSSs 
 Of the 152 SSS managers contacted, 128 (84%) responded. 
Of these, 113 (88%) reported having a service dedicated to 
providing  behavioral  support to pregnant smokers. Of these, 
only 32 (25%) reported having treatment manuals. Documents 
were received from 23 (72%) services, of which 13 (57%) were 
classifi ed as manuals and contained suffi cient detail for BCT 
identifi cation. 

 Interrater reliability for coding BCTs was high (88%), with 
all discrepancies easily resolved through discussion. Manuals 
contained a range of  2   –  11 evidence-based BCTs per manual, 
with an average of seven ( SD   =  2.79) BCTs per manual ( Table 3 ). 
Two manuals contained all 11 evidence-based BCTs (15.4%), 
and seven manuals (53.8%) contained at least six (i.e. ,  more 
than half) of the identifi ed evidence-based BCTs ( Table 3 ).        

  Discussion  
 Eleven evidence-based BCTs for smoking cessation  behavioral  
support in pregnancy were identifi ed from published descrip-
tions of the content of multiple effective  behavioral  support 
interventions for pregnant smokers. This subset of evidence-
based BCTs is consistent with previous studies highlighting 
the evidence-base for specifi c smoking cessation BCTs ( Michie 
et al., 2011 ;  West et al., 2010 ); four BCTs from this subset have 
also featured in a subset of  14  BCTs demonstrated to be reliably 
associated with improved  4 -week quit rates in the NHS SSSs 
( West et al., 2010  ) . Furthermore ,  only two BCTs identifi ed as 
evidence based for smoking cessation in pregnancy were not 
also identifi ed in more than two effective generic  behavioral  

support RCTs:   “  provide rewards contingent on successfully 
stopping smoking  ”   and   “  advise on/facilitate use of social sup-
port.  ”   A review of the use of incentives in smoking cessation 
interventions with pregnant smokers has found that rewards 
and incentives have been incorporated into some worksite and 
community-based smoking cessation interventions with preg-
nant smokers, particularly those of lower socioeconomic status, 
to achieve successful quit outcomes ( Donatelle et al., 2004  ) . 
Similarly, providing positive social support within  behavioral  
support, such as by giving compliments and expressing willing-
ness to help with daily activities, has been found to be 
associated with improved quit outcomes in pregnancy ( McBride 
et al., 1998  ) . There is also evidence suggesting that pregnant wom-
en are more likely to notice their partner ’ s social support during a 
quit attempt than are nonpregnant women ( Haug, Fugelli, Aaro, 
& Foss, 1994  ) . The emergence of BCTs uniquely evidence based 
for pregnancy-specifi c  behavioral  support interventions under-
lines the need to tailor support provided to the unique needs of 
this population group. Design of future trial and practice inter-
ventions targeting pregnant smokers should  emphasize  BCTs 
addressing social support and/or providing rewards or incentives 
contingent on smoking cessation. 

 The subset of eleven identifi ed evidence-based BCTs for 
smoking cessation in pregnancy included at least one BCT 
addressing each of the four  behavior  change functions outlined 
by the taxonomy.  Behavior  change functions refl ect the mecha-
nisms by which BCTs work to support smoking cessation, for 
example ,  by boosting motivation or facilitating self-regulation. 
The four  behavior  change functions embedded in the structure 
of taxonomy are consistent with a wider theory of motivation 
developed in relation to smoking cessation, PRIME theory 
( West, 2009 ). By systematically identifying and labeling compo-
nent BCTs in interventions ,  it is possible to examine and clearly 
describe  behavioral  support interventions by their key active 
ingredients and the corresponding mechanisms of action and 
link these to overarching theoretical frameworks. 

 Despite a large proportion of SSSs reporting that they 
provided specialist pregnancy cessation services, we found that 
only a very small proportion had specifi c treatment manuals. 
Current use of evidence-based BCTs by the NHS SSSs appears 
to be limited. Although most of the existing SSS treatment 
manuals contained more than half of the  11  evidence-based 
BCTs, only  two  manuals contained all  11 . It would seem appropri-
ate to align practice in terms of the content of treatment man-
uals with the identifi ed evidence base. 

 This study had several limitations. There are many factors 
that infl uence outcomes of  behavioral  support interventions 
other than their content, such as general communication and 
therapeutic skills, methods of delivery and setting ( Davidson 
et al., 2003  ) ; these are rarely mentioned in published trials 
( Glasziou et al., 2010  ) . Ideally, the evidence base of BCTs would 
be established by examining associations between individual 
techniques and outcomes in effective and ineffective interven-
tion. However, both the descriptions of intervention content and 
number of trials available to us were too limited to support ana-
lytic methods, such as meta-regression, to partial out the 
infl uence of additional infl uencing factors and  analyze  effective-
ness by individual BCT .  A second limitation is that treatment 
manuals rather than measures of actual practice were used as a 
basis for examining the prevalence of use of evidence-based 
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terms of their component BCTs has recently been developed 
( Michie et al., 2010 ). This is in the form of a taxonomy of 43 
conceptually distinct smoking cessation BCTs that are described 
using consistent terminology and detailed defi nitions. BCTs in 
the taxonomy are organized hierarchically,  categorized  by four 
 behavior  change functions:  (a )   “  Boost motivation,  ”    (b )   “  Maxi-
mize self-regulatory capacity and skills,  ”    (c )   “  Promote adjuvant 
activities,  ”   and  (d )   “  General aspects of the role/interaction  ”   
( Michie et al., 2010 ). This taxonomy has been reliably applied as 
a coding framework to specify BCTs comprising published 
descriptions of effective generic individual and group  behav-
ioral  support interventions and to examine the extent to which 
these identifi ed evidence-based BCTs featured in treatment 
manuals from the NHS SSSs (  Michie, Churchill, & West, 2011 ). It 
has also supported the identifi cation of a subset of BCTs 
featured in generic NHS SSSs  behavioral  support treatment 
manuals that were reliably associated with improved 4-week 
CO-validated quit outcomes in the NHS SSSs     ( West, Walia, 
Hyder, Shahab, & Michie, 2010 ). To our knowledge, the func-
tional components of effective  behavioral  support interventions 
in specialist population groups such as pregnant smokers have 
not yet been specifi ed in this way. 

 The present study aims to apply the taxonomy of smoking 
cessation BCTs ( a )  to  examine which BCTs were used in 
effective RCTs of  behavioral  support interventions for smoking 
cessation in pregnancy and how these compare  with  previously 
identifi ed evidence-based BCTs for generic  behavioral  support ,  
and ( b ) to assess the extent to which treatment manuals from 
specialist pregnancy NHS SSSs include BCTs identified as 
evidence based for pregnancy-specifi c  behavioral  support.   

  Methods  
 This study followed the methods of  Michie, Churchill, and West 
(2011)  and was conducted in two stages.  

 Stage 1: Specifying  E vidence- B ased 
BCTs for  S moking  C essation  Behavioral  
 S upport in  P regnancy 
 Component BCTs included in effective  behavioral  support 
interventions were specifi ed using a published taxonomy of 
smoking cessation BCTs ( Michie et al., 2010 ) as a coding frame-
work. Effective interventions were identifi ed from the Cochrane 
review,   “  Interventions for promoting smoking cessation in 
pregnancy  ”   ( Lumley et al., 2009  ) . An intervention was classifi ed 
as effective if it increased the probability of cessation by at least 
50% ( OR     ≥    1.50) ,  and the differences between the intervention 
and control group were statistically signifi cant ( p    <   .05 ;   Michie 
et al., 2011  ) . Lead authors of interventions identifi ed as effective 
were contacted twice with a request for their trial protocol or any 
additional available materials detailing the intervention ’ s con-
tent; where no protocol was available or no response received, 
coding was conducted using the intervention description in the 
corresponding published trial report. 

 Coding was conducted by assigning a BCT label from the 
taxonomy ,  where appropriate to sections of the trial report or 
manual that described the intervention treatment condition. 
Data on the frequency of BCT use across trials  were  extracted 

throughout. A BCT was classified as   “  evidence based  ”   if it 
featured in at least two of the effective interventions included in 
the review (criteria from  Michie et al., 2011  ) . The subset of 
BCTs identifi ed as evidence based for smoking cessation in 
pregnancy was then compared with the subset of BCTs identi-
fi ed as evidence based for generic individual  behavioral  support 
( n    =   14 BCTs ;   Michie et al., 2011  )  and also to a second distinct 
subset of 14 BCTs found to be associated with improved 4-week 
quit outcomes in NHS SSSs ( West et al., 2010  ) .   

 Stage 2: Examine  P revalence of  U se of 
 E vidence- B ased BCTs by the SSSs 
 The content of SSSs treatment manuals for smoking cessation 
 behavioral  support in pregnancy w as  coded for the presence of 
the subset of evidence-based BCTs identifi ed in  S tage 1. Service 
Managers from all English NHS primary care trusts (PCTs ;   n    =   152) 
were contacted on up to three occasions with a request for any avail-
able service treatment manuals or guidance documents outlin-
ing content recommendations and specifi cations for delivering 
 behavioral  support to pregnant smokers. Two researchers inde-
pendently assessed the documents received to determine whether 
they constituted a treatment manual, presently defi ned as a formal 
written plan specifying procedures to be followed in providing a 
specifi c treatment or support for smoking cessation to pregnant 
smokers. Manuals were coded for component BCTs following the 
same content analysis coding procedures as  S tage 1. The pro-
portion of SSSs treatment manuals that contained all identifi ed 
evidence-based BCTs for pregnancy-specifi c support, and that 
contained at least six BCTs (i.e. ,  more than half), was noted. 

 For both published trial descriptions/protocols and SSSs 
treatment manuals, a second independent coder coded a subset 
of materials (33%). Interrater reliability for identifying the same 
BCTs from intervention descriptions was assessed using per-
centage agreement. Where one coder failed to identify a BCT or 
a different BCT was identifi ed, disagreement was registered. 
Discrepancies were resolved through discussion or through 
consultation with a  behavior  change expert (SM).    

  Results   
 Stage 1: Evidence- B ased BCTs for 
 S moking  C essation  Behavioral   S upport 
in  P regnancy 
 The Cochrane review of interventions for promoting smoking 
cessation in pregnancy included 56 RCTs. Seven interventions, 
all RCTs of one-to-one  behavioral  support, were classifi ed as ef-
fective according to our study criteria ( Donatelle, Prows, Cham-
peau, & Hudson, 2009  ;   Heil et al., 2008  ;   Higgins et al., 2004 ; 
 Hjalmarson, Hahn, & Savenberg 1991  ;   Lawrence, Aveyard, Ev-
ans, & Cheng, 2003 ;  Polanska, Wojciech, Sobala, & John, 2004  ; 
  Walsh, Redman, Brinsmead, Byrne, & Melmeth, 1997  ) . Three 
studies were conducted in the U nited  S tates , three in Europe 
(U nited  K ingdom , Poland, Sweden) ,  and one in Australia. A trial 
manual and additional information on intervention content 
 were  received for only one trial ( Walsh et al., 1997 ). 

 Interrater coding reliability was high (93% agreement), with 
all discrepancies resolved through discussion. Thirty-seven of 
the original 43 BCTs (86%) in the taxonomy were identifi ed 
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at least once across effective trials of  behavioral  support for 
pregnant smokers ( Table 1 ). No new BCTs not already included 
in the taxonomy were identifi ed. The number of BCTs identi-
fi ed per effective  behavioral  support intervention condition 
ranged from  6  to 34, with an average of eight BCTs per interven-
tion ( SD   =  9.9). Eleven BCTs (29.7%) were identifi ed in at least 
two interventions, therefore meeting our effectiveness criteria 
( Table 2 ). Of these, three (27.2%) served the  behavior  change 
function   “  boost motivation ,   ”   four (36.4%) served the function 
  “   maximizing  self-regulatory capacity and skills;  ”   one (9.1%) 
served   “  promoting adjuvant activities;  ”   and three (27.2%) 
pertained to   “  general aspects of the role/interaction  ”   ( Table 1 ).         

 Of the 11 identifi ed evidence-based BCTs for  behavioral  
support in pregnancy,  9  (81.8%) were also featured in the subset 
of evidence-based BCTs for generic one-to-one  behavioral  
support ( Michie et al., 2011  ) . Only two BCTs in the subset of 
evidence-based BCTs for smoking cessation in pregnancy were 
not included in the original generic set. These were   “  Advise 
on/facilitate use of social support  ”   and   “  Provide rewards con-
tingent on successfully stopping smoking.  ”   Of the 11 evidence-
based BCTs identifi ed for pregnancy-specifi c support,  4  (28.6%) 
were also included in the second subset of BCTs identifi ed as 
associated with improved 4-week quit rates in the NHS SSSs 
( West et al., 2010) . These were   “  Provide rewards contingent 
on successfully stopping smoking , ”     “  Measure CO , ”     “  Advise 
on/facilitate use of social support , ”   and   “  Facilitate relapse pre-
vention and coping  ”   ( Table 2 ).   

 Stage 2: Prevalence of  U se of 
 E vidence- B ased BCTs by the SSSs 
 Of the 152 SSS managers contacted, 128 (84%) responded. 
Of these, 113 (88%) reported having a service dedicated to 
providing  behavioral  support to pregnant smokers. Of these, 
only 32 (25%) reported having treatment manuals. Documents 
were received from 23 (72%) services, of which 13 (57%) were 
classifi ed as manuals and contained suffi cient detail for BCT 
identifi cation. 

 Interrater reliability for coding BCTs was high (88%), with 
all discrepancies easily resolved through discussion. Manuals 
contained a range of  2   –  11 evidence-based BCTs per manual, 
with an average of seven ( SD   =  2.79) BCTs per manual ( Table 3 ). 
Two manuals contained all 11 evidence-based BCTs (15.4%), 
and seven manuals (53.8%) contained at least six (i.e. ,  more 
than half) of the identifi ed evidence-based BCTs ( Table 3 ).        

  Discussion  
 Eleven evidence-based BCTs for smoking cessation  behavioral  
support in pregnancy were identifi ed from published descrip-
tions of the content of multiple effective  behavioral  support 
interventions for pregnant smokers. This subset of evidence-
based BCTs is consistent with previous studies highlighting 
the evidence-base for specifi c smoking cessation BCTs ( Michie 
et al., 2011 ;  West et al., 2010 ); four BCTs from this subset have 
also featured in a subset of  14  BCTs demonstrated to be reliably 
associated with improved  4 -week quit rates in the NHS SSSs 
( West et al., 2010  ) . Furthermore ,  only two BCTs identifi ed as 
evidence based for smoking cessation in pregnancy were not 
also identifi ed in more than two effective generic  behavioral  

support RCTs:   “  provide rewards contingent on successfully 
stopping smoking  ”   and   “  advise on/facilitate use of social sup-
port.  ”   A review of the use of incentives in smoking cessation 
interventions with pregnant smokers has found that rewards 
and incentives have been incorporated into some worksite and 
community-based smoking cessation interventions with preg-
nant smokers, particularly those of lower socioeconomic status, 
to achieve successful quit outcomes ( Donatelle et al., 2004  ) . 
Similarly, providing positive social support within  behavioral  
support, such as by giving compliments and expressing willing-
ness to help with daily activities, has been found to be 
associated with improved quit outcomes in pregnancy ( McBride 
et al., 1998  ) . There is also evidence suggesting that pregnant wom-
en are more likely to notice their partner ’ s social support during a 
quit attempt than are nonpregnant women ( Haug, Fugelli, Aaro, 
& Foss, 1994  ) . The emergence of BCTs uniquely evidence based 
for pregnancy-specifi c  behavioral  support interventions under-
lines the need to tailor support provided to the unique needs of 
this population group. Design of future trial and practice inter-
ventions targeting pregnant smokers should  emphasize  BCTs 
addressing social support and/or providing rewards or incentives 
contingent on smoking cessation. 

 The subset of eleven identifi ed evidence-based BCTs for 
smoking cessation in pregnancy included at least one BCT 
addressing each of the four  behavior  change functions outlined 
by the taxonomy.  Behavior  change functions refl ect the mecha-
nisms by which BCTs work to support smoking cessation, for 
example ,  by boosting motivation or facilitating self-regulation. 
The four  behavior  change functions embedded in the structure 
of taxonomy are consistent with a wider theory of motivation 
developed in relation to smoking cessation, PRIME theory 
( West, 2009 ). By systematically identifying and labeling compo-
nent BCTs in interventions ,  it is possible to examine and clearly 
describe  behavioral  support interventions by their key active 
ingredients and the corresponding mechanisms of action and 
link these to overarching theoretical frameworks. 

 Despite a large proportion of SSSs reporting that they 
provided specialist pregnancy cessation services, we found that 
only a very small proportion had specifi c treatment manuals. 
Current use of evidence-based BCTs by the NHS SSSs appears 
to be limited. Although most of the existing SSS treatment 
manuals contained more than half of the  11  evidence-based 
BCTs, only  two  manuals contained all  11 . It would seem appropri-
ate to align practice in terms of the content of treatment man-
uals with the identifi ed evidence base. 

 This study had several limitations. There are many factors 
that infl uence outcomes of  behavioral  support interventions 
other than their content, such as general communication and 
therapeutic skills, methods of delivery and setting ( Davidson 
et al., 2003  ) ; these are rarely mentioned in published trials 
( Glasziou et al., 2010  ) . Ideally, the evidence base of BCTs would 
be established by examining associations between individual 
techniques and outcomes in effective and ineffective interven-
tion. However, both the descriptions of intervention content and 
number of trials available to us were too limited to support ana-
lytic methods, such as meta-regression, to partial out the 
infl uence of additional infl uencing factors and  analyze  effective-
ness by individual BCT .  A second limitation is that treatment 
manuals rather than measures of actual practice were used as a 
basis for examining the prevalence of use of evidence-based 
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terms of their component BCTs has recently been developed 
( Michie et al., 2010 ). This is in the form of a taxonomy of 43 
conceptually distinct smoking cessation BCTs that are described 
using consistent terminology and detailed defi nitions. BCTs in 
the taxonomy are organized hierarchically,  categorized  by four 
 behavior  change functions:  (a )   “  Boost motivation,  ”    (b )   “  Maxi-
mize self-regulatory capacity and skills,  ”    (c )   “  Promote adjuvant 
activities,  ”   and  (d )   “  General aspects of the role/interaction  ”   
( Michie et al., 2010 ). This taxonomy has been reliably applied as 
a coding framework to specify BCTs comprising published 
descriptions of effective generic individual and group  behav-
ioral  support interventions and to examine the extent to which 
these identifi ed evidence-based BCTs featured in treatment 
manuals from the NHS SSSs (  Michie, Churchill, & West, 2011 ). It 
has also supported the identifi cation of a subset of BCTs 
featured in generic NHS SSSs  behavioral  support treatment 
manuals that were reliably associated with improved 4-week 
CO-validated quit outcomes in the NHS SSSs     ( West, Walia, 
Hyder, Shahab, & Michie, 2010 ). To our knowledge, the func-
tional components of effective  behavioral  support interventions 
in specialist population groups such as pregnant smokers have 
not yet been specifi ed in this way. 

 The present study aims to apply the taxonomy of smoking 
cessation BCTs ( a )  to  examine which BCTs were used in 
effective RCTs of  behavioral  support interventions for smoking 
cessation in pregnancy and how these compare  with  previously 
identifi ed evidence-based BCTs for generic  behavioral  support ,  
and ( b ) to assess the extent to which treatment manuals from 
specialist pregnancy NHS SSSs include BCTs identified as 
evidence based for pregnancy-specifi c  behavioral  support.   

  Methods  
 This study followed the methods of  Michie, Churchill, and West 
(2011)  and was conducted in two stages.  

 Stage 1: Specifying  E vidence- B ased 
BCTs for  S moking  C essation  Behavioral  
 S upport in  P regnancy 
 Component BCTs included in effective  behavioral  support 
interventions were specifi ed using a published taxonomy of 
smoking cessation BCTs ( Michie et al., 2010 ) as a coding frame-
work. Effective interventions were identifi ed from the Cochrane 
review,   “  Interventions for promoting smoking cessation in 
pregnancy  ”   ( Lumley et al., 2009  ) . An intervention was classifi ed 
as effective if it increased the probability of cessation by at least 
50% ( OR     ≥    1.50) ,  and the differences between the intervention 
and control group were statistically signifi cant ( p    <   .05 ;   Michie 
et al., 2011  ) . Lead authors of interventions identifi ed as effective 
were contacted twice with a request for their trial protocol or any 
additional available materials detailing the intervention ’ s con-
tent; where no protocol was available or no response received, 
coding was conducted using the intervention description in the 
corresponding published trial report. 

 Coding was conducted by assigning a BCT label from the 
taxonomy ,  where appropriate to sections of the trial report or 
manual that described the intervention treatment condition. 
Data on the frequency of BCT use across trials  were  extracted 

throughout. A BCT was classified as   “  evidence based  ”   if it 
featured in at least two of the effective interventions included in 
the review (criteria from  Michie et al., 2011  ) . The subset of 
BCTs identifi ed as evidence based for smoking cessation in 
pregnancy was then compared with the subset of BCTs identi-
fi ed as evidence based for generic individual  behavioral  support 
( n    =   14 BCTs ;   Michie et al., 2011  )  and also to a second distinct 
subset of 14 BCTs found to be associated with improved 4-week 
quit outcomes in NHS SSSs ( West et al., 2010  ) .   

 Stage 2: Examine  P revalence of  U se of 
 E vidence- B ased BCTs by the SSSs 
 The content of SSSs treatment manuals for smoking cessation 
 behavioral  support in pregnancy w as  coded for the presence of 
the subset of evidence-based BCTs identifi ed in  S tage 1. Service 
Managers from all English NHS primary care trusts (PCTs ;   n    =   152) 
were contacted on up to three occasions with a request for any avail-
able service treatment manuals or guidance documents outlin-
ing content recommendations and specifi cations for delivering 
 behavioral  support to pregnant smokers. Two researchers inde-
pendently assessed the documents received to determine whether 
they constituted a treatment manual, presently defi ned as a formal 
written plan specifying procedures to be followed in providing a 
specifi c treatment or support for smoking cessation to pregnant 
smokers. Manuals were coded for component BCTs following the 
same content analysis coding procedures as  S tage 1. The pro-
portion of SSSs treatment manuals that contained all identifi ed 
evidence-based BCTs for pregnancy-specifi c support, and that 
contained at least six BCTs (i.e. ,  more than half), was noted. 

 For both published trial descriptions/protocols and SSSs 
treatment manuals, a second independent coder coded a subset 
of materials (33%). Interrater reliability for identifying the same 
BCTs from intervention descriptions was assessed using per-
centage agreement. Where one coder failed to identify a BCT or 
a different BCT was identifi ed, disagreement was registered. 
Discrepancies were resolved through discussion or through 
consultation with a  behavior  change expert (SM).    

  Results   
 Stage 1: Evidence- B ased BCTs for 
 S moking  C essation  Behavioral   S upport 
in  P regnancy 
 The Cochrane review of interventions for promoting smoking 
cessation in pregnancy included 56 RCTs. Seven interventions, 
all RCTs of one-to-one  behavioral  support, were classifi ed as ef-
fective according to our study criteria ( Donatelle, Prows, Cham-
peau, & Hudson, 2009  ;   Heil et al., 2008  ;   Higgins et al., 2004 ; 
 Hjalmarson, Hahn, & Savenberg 1991  ;   Lawrence, Aveyard, Ev-
ans, & Cheng, 2003 ;  Polanska, Wojciech, Sobala, & John, 2004  ; 
  Walsh, Redman, Brinsmead, Byrne, & Melmeth, 1997  ) . Three 
studies were conducted in the U nited  S tates , three in Europe 
(U nited  K ingdom , Poland, Sweden) ,  and one in Australia. A trial 
manual and additional information on intervention content 
 were  received for only one trial ( Walsh et al., 1997 ). 

 Interrater coding reliability was high (93% agreement), with 
all discrepancies resolved through discussion. Thirty-seven of 
the original 43 BCTs (86%) in the taxonomy were identifi ed 
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  BCT code BCT label BCT defi nition

Number of effective 
interventions 
(max  n  = 7)  

 BS11 Advise on avoiding social 
   cues for smoking

Give specifi c advice on how to avoid being exposed to social cues 
   for smoking (e.g., explaining to friends that you have stopped)

1 

 Promoting adjuvant activities ( A )  

 A1 Advise on stop-smoking 
   medication

Explain the benefi ts of medication, safety, potential side effects, 
   contraindications, how to use them most effectively, and how 
   to get them; advise on the most appropriate medication for 
   the smoker and promote effective use

1 

 A2 Advise on/facilitate use of 
   social support

Advise on or facilitate development of social support from friends, 
   relatives, colleagues, or  “ buddies ” 

2 

 A3 Adopt appropriate local 
   procedures to enable clients 
   to obtain free medication

Enact the necessary procedures to ensure that the smoker gets 
   his/her medication easily and without charge where appropriate

0 

 A4 Ask about experiences of 
   stop-smoking medication 
   that the smoker is using

Assess usage, side effects, and benefi ts experienced of medication(s) 
   that the smoker is currently using

0 

 A5 Give options for additional 
   and later support

Give information about options for additional support where these 
   are available (e.g., websites, self-help groups, telephone helpline)

1 

 General aspects of the role/interaction ( RC )  

 RD1 Tailor interactions appropriately Use relevant information from the client to tailor the behavioral 
   support provided

0 

 RD2 Emphasize choice Emphasize client choice within the bounds of evidence-based practice 1 
 RI1 Assess current and past 

   smoking behavior
Assess amount smoked, age when started, pattern of smoking behavior 7 

 RI2 Assess current readiness and 
   ability to quit

Assess current level of motivation to stop and confi dence in success 5 

 RI3 Assess past history of quit attempts Assess number and duration of past quit attempts and experiences 
related to these, including factors that led back to smoking

1 

 RI4 Assess withdrawal symptoms Assess the presence and severity of nicotine withdrawal signs and 
symptoms

0 

 RC1 Build general rapport Establish a positive, friendly, and professional relationship with the 
   smoker and foster a sense that the smoker ’ s experiences are 
   understood

1 

 RC2 Elicit and answer questions Prompt questions from the smoker and answer clearly and accurately 1 
 RC3 Explain the purpose of CO 

   monitoring
Explain to the smoker the reasons for measuring CO at different 
   time points, for example, before and after the quit date

0 

 RC4 Explain expectations regarding 
treatment program

Explain to the smoker the treatment program, what it involves, the 
   active ingredients, and what it requires of the smoker

1 

 RC5 Offer/direct toward appropriate 
   written materials

Distinguish what are, and are not, appropriate written materials and 
   offer/direct clients to these in ways that promote their effective use

7 

 RC6 Provide information on 
   withdrawal symptoms

Describe to smokers what are, and are not, nicotine withdrawal 
   symptoms, how common they are, how long they typically last, 
   what causes them, and what can be done to alleviate them

1 

 RC7 Use refl ective listening Adopt a style of interaction that involves listening carefully to the 
   smoker and where appropriate refl ecting back to the smoker key 
   elements of what she/he is saying

1 

 RC8 Elicit client views Prompt the client to give views on smoking, smoking cessation, and 
   any aspects of the behavioral support program

1 

 RC9 Summarize information/confi rm 
   client decisions

Provide a summary of information exchanged and establish a clear 
   confi rmation of decisions made and commitments entered into

1 

 RC10 Provide reassurance Give general reassurance to the smoker that his/her experiences are 
   normal and time limited and provide positive expectations of success 
   based on experience with other smokers in the same situation

1  

     Note.    BCT = behavior change technique; CO = expired-air carbon monoxide.    
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  Table 1.      The  F requency of BCTs  I dentifi ed in  E ffective  Behavioral   S upport  I nterventions, 
 G rouped  A ccording to  Behavior   C hange  F unction  

  BCT code BCT label BCT defi nition

Number of effective 
interventions 
(max  n  = 7)  

  Specifi c focus on the target behavior ( B ) and maximizing motivation ( M ) 
 BM1 Provide information on 

   consequences of smoking 
   and smoking cessation

Give, or make more salient, information about the harm caused 
   by smoking and the benefi ts of stopping; distinguish between 
   the harms from smoking and nicotine; debunk myths about 
   low tar and own-roll cigarettes and cutting down

7 

 BM2 Boost motivation and self-effi cacy Give encouragement and bolster confi dence in ability to stop 1 
 BM3 Provide feedback on current 

   behavior
Give feedback arising from assessment of current self-reported 
   or objectively monitored behavior (e.g., expired-air CO) and/or 
   progress toward becoming a permanent nonsmoker

1 

 BM4 Provide rewards contingent on 
successfully stopping smoking

Give praise or other rewards if the person has not smoked 4 

 BM5 Provide normative information 
   about others ’  behavior and 
   experiences

Give information about how the smoker ’ s experience 
   compares with other people ’ s

2 

 BM6 Prompt commitment from the 
   client there and then

Encourage the smoker to affi rm or reaffi rm a strong 
   commitment to start, continue, or restart the quit attempt

1 

 BM7 Provide rewards contingent on 
   effort or progress

Give praise or other rewards for the effort the smoker is making 
   and if the smoker has engaged in activities such as correct 
   use of medication that aid cessation

1 

 BM8 Strengthen ex-smoker identity Explain the importance of regarding smoking as something that 
   is  “ not an option, ”  including the  “ not a puff ”  rule, encourage 
   the smoker to reevaluate the attraction to smoking, and 
   construct a new identity as someone who  “ used to smoke ” 

1 

 BM9 Identify reasons for wanting and 
   not wanting to stop smoking

Help the smoker to arrive at a clear understanding of his or her 
   feelings about stopping smoking, why it is important to stop 
   and any confl icting motivations

1 

 BM10 Explain the importance of abrupt 
   cessation

Explain why it is better to stop abruptly rather than cut down 
   gradually if at all possible

1 

 BM11 Measure CO Measure CO concentration 6 

 Maximizing self-regulatory capacity and skill ( BS )  

 BS1 Facilitate barrier identifi cation 
   and problem solving

Help the smoker to identify general barriers 
   (e.g., susceptibility to stress) that might make it harder to stay 
   off cigarettes and develop general ways of addressing these

2 

 BS2 Facilitate relapse prevention 
   and coping

Help the smoker understand how lapses occur and how they 
   lead to relapse and to develop specifi c strategies for 
   preventing lapses or avoiding lapses turning into relapse

3 

 BS3 Facilitate action planning/develop 
   treatment plan

Work with smoker to generate a clear quit plan including 
   preparations for the quit attempt (e.g., obtaining medication)

5 

 BS4 Facilitate goal setting Help the smoker to set a quit date and goals that support the 
   aim of remaining abstinent

6 

 BS5 Prompt review of goals Review how far the smoker has achieved the main goal of 
   abstinence and any other goals that are supportive of it 
   (e.g., putting in place plans to avoid triggers)

1 

 BS6 Prompt self-recording Help the smoker to establish a routine of recording potentially 
   useful information (e.g., situations or times when urges are 
   strong and less strong)

0 

 BS7 Advise on changing routine Advise on ways of changing daily or weekly routines to minimize 
   exposure to smoking cues

1 

 BS8 Advise on environmental 
   restructuring

Advise on ways of changing the physical environment to minimize 
   exposure to smoking cues (e.g., removing ashtrays from the house)

1 

 BS9 Set graded tasks Set small achievable goals where appropriate (e.g., take one day at a time) 1 
 BS10 Advise on conserving mental 

   resources
Advise on ways of minimizing stress and other demands on 
   mental resources (activities that require mental effort)

1 
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  BCT code BCT label BCT defi nition

Number of effective 
interventions 
(max  n  = 7)  

 BS11 Advise on avoiding social 
   cues for smoking

Give specifi c advice on how to avoid being exposed to social cues 
   for smoking (e.g., explaining to friends that you have stopped)

1 

 Promoting adjuvant activities ( A )  

 A1 Advise on stop-smoking 
   medication

Explain the benefi ts of medication, safety, potential side effects, 
   contraindications, how to use them most effectively, and how 
   to get them; advise on the most appropriate medication for 
   the smoker and promote effective use

1 

 A2 Advise on/facilitate use of 
   social support

Advise on or facilitate development of social support from friends, 
   relatives, colleagues, or  “ buddies ” 

2 

 A3 Adopt appropriate local 
   procedures to enable clients 
   to obtain free medication

Enact the necessary procedures to ensure that the smoker gets 
   his/her medication easily and without charge where appropriate

0 

 A4 Ask about experiences of 
   stop-smoking medication 
   that the smoker is using

Assess usage, side effects, and benefi ts experienced of medication(s) 
   that the smoker is currently using

0 

 A5 Give options for additional 
   and later support

Give information about options for additional support where these 
   are available (e.g., websites, self-help groups, telephone helpline)

1 

 General aspects of the role/interaction ( RC )  

 RD1 Tailor interactions appropriately Use relevant information from the client to tailor the behavioral 
   support provided

0 

 RD2 Emphasize choice Emphasize client choice within the bounds of evidence-based practice 1 
 RI1 Assess current and past 

   smoking behavior
Assess amount smoked, age when started, pattern of smoking behavior 7 

 RI2 Assess current readiness and 
   ability to quit

Assess current level of motivation to stop and confi dence in success 5 

 RI3 Assess past history of quit attempts Assess number and duration of past quit attempts and experiences 
related to these, including factors that led back to smoking

1 

 RI4 Assess withdrawal symptoms Assess the presence and severity of nicotine withdrawal signs and 
symptoms

0 

 RC1 Build general rapport Establish a positive, friendly, and professional relationship with the 
   smoker and foster a sense that the smoker ’ s experiences are 
   understood

1 

 RC2 Elicit and answer questions Prompt questions from the smoker and answer clearly and accurately 1 
 RC3 Explain the purpose of CO 

   monitoring
Explain to the smoker the reasons for measuring CO at different 
   time points, for example, before and after the quit date

0 

 RC4 Explain expectations regarding 
treatment program

Explain to the smoker the treatment program, what it involves, the 
   active ingredients, and what it requires of the smoker

1 

 RC5 Offer/direct toward appropriate 
   written materials

Distinguish what are, and are not, appropriate written materials and 
   offer/direct clients to these in ways that promote their effective use

7 

 RC6 Provide information on 
   withdrawal symptoms

Describe to smokers what are, and are not, nicotine withdrawal 
   symptoms, how common they are, how long they typically last, 
   what causes them, and what can be done to alleviate them

1 

 RC7 Use refl ective listening Adopt a style of interaction that involves listening carefully to the 
   smoker and where appropriate refl ecting back to the smoker key 
   elements of what she/he is saying

1 

 RC8 Elicit client views Prompt the client to give views on smoking, smoking cessation, and 
   any aspects of the behavioral support program

1 

 RC9 Summarize information/confi rm 
   client decisions

Provide a summary of information exchanged and establish a clear 
   confi rmation of decisions made and commitments entered into

1 

 RC10 Provide reassurance Give general reassurance to the smoker that his/her experiences are 
   normal and time limited and provide positive expectations of success 
   based on experience with other smokers in the same situation

1  

     Note.    BCT = behavior change technique; CO = expired-air carbon monoxide.    
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  Table 1.      The  F requency of BCTs  I dentifi ed in  E ffective  Behavioral   S upport  I nterventions, 
 G rouped  A ccording to  Behavior   C hange  F unction  

  BCT code BCT label BCT defi nition

Number of effective 
interventions 
(max  n  = 7)  

  Specifi c focus on the target behavior ( B ) and maximizing motivation ( M ) 
 BM1 Provide information on 

   consequences of smoking 
   and smoking cessation

Give, or make more salient, information about the harm caused 
   by smoking and the benefi ts of stopping; distinguish between 
   the harms from smoking and nicotine; debunk myths about 
   low tar and own-roll cigarettes and cutting down

7 

 BM2 Boost motivation and self-effi cacy Give encouragement and bolster confi dence in ability to stop 1 
 BM3 Provide feedback on current 

   behavior
Give feedback arising from assessment of current self-reported 
   or objectively monitored behavior (e.g., expired-air CO) and/or 
   progress toward becoming a permanent nonsmoker

1 

 BM4 Provide rewards contingent on 
successfully stopping smoking

Give praise or other rewards if the person has not smoked 4 

 BM5 Provide normative information 
   about others ’  behavior and 
   experiences

Give information about how the smoker ’ s experience 
   compares with other people ’ s

2 

 BM6 Prompt commitment from the 
   client there and then

Encourage the smoker to affi rm or reaffi rm a strong 
   commitment to start, continue, or restart the quit attempt

1 

 BM7 Provide rewards contingent on 
   effort or progress

Give praise or other rewards for the effort the smoker is making 
   and if the smoker has engaged in activities such as correct 
   use of medication that aid cessation

1 

 BM8 Strengthen ex-smoker identity Explain the importance of regarding smoking as something that 
   is  “ not an option, ”  including the  “ not a puff ”  rule, encourage 
   the smoker to reevaluate the attraction to smoking, and 
   construct a new identity as someone who  “ used to smoke ” 

1 

 BM9 Identify reasons for wanting and 
   not wanting to stop smoking

Help the smoker to arrive at a clear understanding of his or her 
   feelings about stopping smoking, why it is important to stop 
   and any confl icting motivations

1 

 BM10 Explain the importance of abrupt 
   cessation

Explain why it is better to stop abruptly rather than cut down 
   gradually if at all possible

1 

 BM11 Measure CO Measure CO concentration 6 

 Maximizing self-regulatory capacity and skill ( BS )  

 BS1 Facilitate barrier identifi cation 
   and problem solving

Help the smoker to identify general barriers 
   (e.g., susceptibility to stress) that might make it harder to stay 
   off cigarettes and develop general ways of addressing these

2 

 BS2 Facilitate relapse prevention 
   and coping

Help the smoker understand how lapses occur and how they 
   lead to relapse and to develop specifi c strategies for 
   preventing lapses or avoiding lapses turning into relapse

3 

 BS3 Facilitate action planning/develop 
   treatment plan

Work with smoker to generate a clear quit plan including 
   preparations for the quit attempt (e.g., obtaining medication)

5 

 BS4 Facilitate goal setting Help the smoker to set a quit date and goals that support the 
   aim of remaining abstinent

6 

 BS5 Prompt review of goals Review how far the smoker has achieved the main goal of 
   abstinence and any other goals that are supportive of it 
   (e.g., putting in place plans to avoid triggers)

1 

 BS6 Prompt self-recording Help the smoker to establish a routine of recording potentially 
   useful information (e.g., situations or times when urges are 
   strong and less strong)

0 

 BS7 Advise on changing routine Advise on ways of changing daily or weekly routines to minimize 
   exposure to smoking cues

1 

 BS8 Advise on environmental 
   restructuring

Advise on ways of changing the physical environment to minimize 
   exposure to smoking cues (e.g., removing ashtrays from the house)

1 

 BS9 Set graded tasks Set small achievable goals where appropriate (e.g., take one day at a time) 1 
 BS10 Advise on conserving mental 

   resources
Advise on ways of minimizing stress and other demands on 
   mental resources (activities that require mental effort)

1 
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support intervention for smoking cessation in pregnancy. 
These fi ndings represent a fi rst attempt toward establishing 
which specifi c BCTs to use in supporting pregnant smokers 
to quit. This furthers our understanding of how interventions 
work and what mechanisms contribute to their effectiveness, 
in turn helping inform the design of future interventions. 
These fi ndings also provide a fi rst snapshot of the BCTs currently 
used by the English SSSs when delivering support to pregnant 
smokers trying to quit and provide a basis for investigating 
variations in current practice. This work forms part of an 
ongoing research program conducted by the NHS Centre 
for Smoking Cessation and Training ( ncsct.co.uk ) that is 
underpinning a national training program for Stop Smoking 
Practitioners.   
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BCTs in SSSs. Translation of intended practice as specifi ed in 
treatment manuals into actual practice is rarely uniform and 
often lacks intervention fi delity ( Borrelli et al., 2005  ) . Future re-
search should conduct process evaluations and investigate BCTs 
used in actual practice by applying the taxonomy to code audio- 
or video-recorded  behavioral  support sessions into compo-
nent BCTs. A third limitation is the range of countries providing 
data ,  as service data were from England only. 

 A fi nal consideration is that although a set of 11 component 
BCTs were identifi ed as evidence based for  behavioral  support 
interventions in pregnancy, other BCTs from the full taxonomy 
may also be relevant but did not feature in suffi cient studies to 
enable identifi cation. This is likely given that the present set of 
evidence-based BCTs were identifi ed from only seven trials; had 
additional effective trials been identifi ed or examined then 
potentially further evidence-based BCTs may have been iden-
tifi ed as relevant. Similarly, fi ve BCTs have been previously 
established as evidence based for generic individual    behavioral  
support ( Michie et al., 2011 ) that were not presently identifi ed 
as evidence based for smoking cessation in pregnancy. These 
were   “  advise on stop smoking medication,  ”     “  give options for 

additional/later support,  ”     “  provide information on withdrawal 
symptoms,  ”     “  assess past history of quit attempts,  ”   and   “  prompt 
commitment from the client.  ”   Yet, all of the latter techniques 
are likely to also be of some relevance to smoking cessation 
support in pregnancy, despite not presently being identifi ed as 
evidence based. For example, numerous stop smoking medica-
tions are contraindicated in pregnancy (i.e. ,  varenicline, zyban, 
certain forms of oral NRT;  NICE, 2010 ). Therefore, delivering 
the BCT advise on stop smoking medications is likely to be 
relevant to stop smoking support in pregnancy despite not 
being identifi ed as evidence based. Also, additional BCTs may 
be important in their own right for effectively helping smokers 
to quit, while others, such as   “  building rapport  ”   and   “  eliciting 
client views  ”   may adopt a more adjuvant role in supporting the 
effective delivery of BCTs identifi ed as evidence based. Practi-
tioners delivering interventions may thus consider applying 
other component BCTs from the taxonomy in addition to those 
identifi ed as evidence based in this study. 

 In conclusion, given the current state of evidence, the 
present methods represent the best available  initial  step toward 
systematically specifying the content of an effective  behavioral  

  Table 2.      Evidence- B ased BCTs  (  I dentifi ed in  ≥  2  E ffective  Randomized Controlled Trial s )  
for  S pecialist  P regnancy  B  ehavioral   S upport  Compared   With  BCTs  P reviously  I dentifi ed 
as  E vidence  B ased for  G eneric  I ndividual  Behavioral   S upport,   and  a s  A ssociated  W ith 
 I mproved 4- W eek  Q uit  O utcomes  

  BCT

Evidence based for 
specialist pregnancy 
behavioral support

Evidence based 
for generic individual 
behavioral support a 

Associated with 
4-week 
quit outcomes b   

  BM4 provide rewards contingent on successfully stopping smoking        
 BM11 measure expired-air carbon monoxide        
 BS2 facilitate relapse prevention and coping        
 BM1 provide information on the consequences of smoking and 
   smoking cessation

    X 

 BS1 facilitate barrier identifi cation and problem solving     X 
 BS3 facilitate action planning/identify relapse triggers     X 
 BS4 facilitate goal setting     X 
 RI1 assess current and past smoking behavior     X 
 RI2 assess current readiness and ability to quit     X 
 RC5 offer/direct toward appropriate written materials     X 
 A2 advise on/facilitate use of social support   X    
 A1 advise on stop smoking medication X      
 A5 give options for additional and later support X      
 RC6 provide information on withdrawal symptoms X   X 
 RI3 assess past history of quit attempts X   X 
 BM6 prompt commitment from the client there and then X   X 
 RC8 elicit client views X X    
 BS7 advise on changing routine X X    
 A3 ask about experiences of stop smoking medications that the 
   smoker is using

X X    

 BS10 advise on conserving mental resources X X    
 RC9 summarize information/confi rm client decisions X X    
 RC10 provide reassurance X X    
 BM2 boost motivation and self-effi cacy X X     

     Note.    BCT = behavior change technique  .   
  a  From  Michie et al., 2010  .   
  b  From  West et al., 2010  .    

Table 2. Evidence-Based BCTs (Identified in ≥2 Effective Randomized Controlled 
Trials) for Specialist Pregnancy Behavioral Support Compared With BCTs Previously 
Identified as Evidence-Based for Generic Individual Behavioral Support, and as 
Associated With Improved 4-Week Quit Outcomes

aFrom Michie et al. (2010).
bFrom West et al. (2010).
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support intervention for smoking cessation in pregnancy. 
These fi ndings represent a fi rst attempt toward establishing 
which specifi c BCTs to use in supporting pregnant smokers 
to quit. This furthers our understanding of how interventions 
work and what mechanisms contribute to their effectiveness, 
in turn helping inform the design of future interventions. 
These fi ndings also provide a fi rst snapshot of the BCTs currently 
used by the English SSSs when delivering support to pregnant 
smokers trying to quit and provide a basis for investigating 
variations in current practice. This work forms part of an 
ongoing research program conducted by the NHS Centre 
for Smoking Cessation and Training ( ncsct.co.uk ) that is 
underpinning a national training program for Stop Smoking 
Practitioners.   
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BCTs in SSSs. Translation of intended practice as specifi ed in 
treatment manuals into actual practice is rarely uniform and 
often lacks intervention fi delity ( Borrelli et al., 2005  ) . Future re-
search should conduct process evaluations and investigate BCTs 
used in actual practice by applying the taxonomy to code audio- 
or video-recorded  behavioral  support sessions into compo-
nent BCTs. A third limitation is the range of countries providing 
data ,  as service data were from England only. 

 A fi nal consideration is that although a set of 11 component 
BCTs were identifi ed as evidence based for  behavioral  support 
interventions in pregnancy, other BCTs from the full taxonomy 
may also be relevant but did not feature in suffi cient studies to 
enable identifi cation. This is likely given that the present set of 
evidence-based BCTs were identifi ed from only seven trials; had 
additional effective trials been identifi ed or examined then 
potentially further evidence-based BCTs may have been iden-
tifi ed as relevant. Similarly, fi ve BCTs have been previously 
established as evidence based for generic individual    behavioral  
support ( Michie et al., 2011 ) that were not presently identifi ed 
as evidence based for smoking cessation in pregnancy. These 
were   “  advise on stop smoking medication,  ”     “  give options for 

additional/later support,  ”     “  provide information on withdrawal 
symptoms,  ”     “  assess past history of quit attempts,  ”   and   “  prompt 
commitment from the client.  ”   Yet, all of the latter techniques 
are likely to also be of some relevance to smoking cessation 
support in pregnancy, despite not presently being identifi ed as 
evidence based. For example, numerous stop smoking medica-
tions are contraindicated in pregnancy (i.e. ,  varenicline, zyban, 
certain forms of oral NRT;  NICE, 2010 ). Therefore, delivering 
the BCT advise on stop smoking medications is likely to be 
relevant to stop smoking support in pregnancy despite not 
being identifi ed as evidence based. Also, additional BCTs may 
be important in their own right for effectively helping smokers 
to quit, while others, such as   “  building rapport  ”   and   “  eliciting 
client views  ”   may adopt a more adjuvant role in supporting the 
effective delivery of BCTs identifi ed as evidence based. Practi-
tioners delivering interventions may thus consider applying 
other component BCTs from the taxonomy in addition to those 
identifi ed as evidence based in this study. 

 In conclusion, given the current state of evidence, the 
present methods represent the best available  initial  step toward 
systematically specifying the content of an effective  behavioral  

  Table 2.      Evidence- B ased BCTs  (  I dentifi ed in  ≥  2  E ffective  Randomized Controlled Trial s )  
for  S pecialist  P regnancy  B  ehavioral   S upport  Compared   With  BCTs  P reviously  I dentifi ed 
as  E vidence  B ased for  G eneric  I ndividual  Behavioral   S upport,   and  a s  A ssociated  W ith 
 I mproved 4- W eek  Q uit  O utcomes  

  BCT

Evidence based for 
specialist pregnancy 
behavioral support

Evidence based 
for generic individual 
behavioral support a 

Associated with 
4-week 
quit outcomes b   

  BM4 provide rewards contingent on successfully stopping smoking        
 BM11 measure expired-air carbon monoxide        
 BS2 facilitate relapse prevention and coping        
 BM1 provide information on the consequences of smoking and 
   smoking cessation

    X 

 BS1 facilitate barrier identifi cation and problem solving     X 
 BS3 facilitate action planning/identify relapse triggers     X 
 BS4 facilitate goal setting     X 
 RI1 assess current and past smoking behavior     X 
 RI2 assess current readiness and ability to quit     X 
 RC5 offer/direct toward appropriate written materials     X 
 A2 advise on/facilitate use of social support   X    
 A1 advise on stop smoking medication X      
 A5 give options for additional and later support X      
 RC6 provide information on withdrawal symptoms X   X 
 RI3 assess past history of quit attempts X   X 
 BM6 prompt commitment from the client there and then X   X 
 RC8 elicit client views X X    
 BS7 advise on changing routine X X    
 A3 ask about experiences of stop smoking medications that the 
   smoker is using

X X    

 BS10 advise on conserving mental resources X X    
 RC9 summarize information/confi rm client decisions X X    
 RC10 provide reassurance X X    
 BM2 boost motivation and self-effi cacy X X     

     Note.    BCT = behavior change technique  .   
  a  From  Michie et al., 2010  .   
  b  From  West et al., 2010  .    
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