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Foreword 

Smoking is a disease. It is the biggest epidemic of all time. To tackle the problem, the Global 
Community has created the Framework Convention on Tobacco Control (FCTC), the largest global Treaty 
of WHO. In addition, the European Union has adopted two clear and strict directives regulating tobacco 
products licensing and use (Tobacco Products Directives I and II).

However, the solution to the problem remains challenging as we confront a severe addiction. Nicotine, 
the main ingredient of tobacco products, is considered to be the third most addictive substance after heroin 
and cocaine. Complex and not fully elucidated destructive neurobiological and behavioral mechanisms 
compose the personality of the typical addicted smoker who desires but fails to quit. 

The medical practice of smoking cessation requires specialized knowledge. Almost all organizations 
dealing with tobacco control have issued relevant guidelines. Quite distinctively, the European Network 
for Smoking and Tobacco Prevention has issued first and second editions of a general cessation guideline 
readily available in many European languages.  

Generalization and simplicity are imperative for success in preventive medicine. However, medical science 
of the twenty-first century is systematically moving toward more individualized therapeutic approaches. In 
other words, “One key cannot open all doors”. The “TOB.g project” and ultimately this book represent the 
first innovative action towards the scientific application of this principle in tobacco cessation.

Aim of the project is to provide an individualized approach to smoking cessation within five clearly 
distinctive subpopulations of smokers, who obviously cannot continue to be treated as a single entity. 
Teenagers, cardiovascular patients, pregnant women, patients with diabetes or chronic obstructive 
pulmonary disease belong to clearly distinct groups and reasonably require a tailored approach to treatment. 

The course to successful cessation is a long and arduous one. This book represents the first step toward a 
new consideration, a new direction and a new path, leading to a more efficient approach to a major Public 
Health concern. 

The entire project has evolved from the general scopes of the ENSP and in accordance with Article 14 of 
the FCTC.

Panagiotis K. Behrakis, MD, PhD, FCCP
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About this Guideline

This special chapter of the European Tobacco Treatment Guideline is intended to summarize evidence regard-
ing the health risk associated with tobacco use and second-hand smoke exposure during pregnancy and the 
postpartum period as well as effective approaches to supporting cessation and preventing relapse. 

Within the chapter clinical practice recommendations are presented for health care professionals working 
with woman during the pre-natal and postpartum periods. The GRADE evidence grading system has been used 
to rate the quality of evidence supporting each recommendation. GRADE uses 4 evidence grading categories: 
‘high’, ‘moderate’, ‘low’, ‘very low’ (see table below). The evidence grading scale reflects the type, quality and 
quantity of available evidence supporting the guideline recommendation. The level of evidence grading appears 
in brackets at the end of each recommendation statement. 

GRADE - Evidence Grading Categories: 

Code Quality of Evidence Definition 

A High 

–– Further research is very unlikely to change our confidence in the 
estimate of effect. 

–– Several high-quality studies with consistent results.
–– In special cases: one large, high-quality multi-center trial

B Moderate

–– Further research is likely to have an important impact on 
our confidence in the estimate of effect and may change the 
estimate.

–– One high-quality study.
–– Several studies with some limitations.

C Low

–– Further research is very likely to have an important impact on our 
confidence in the estimate of effect and is likely to change the 
estimate.

–– One or more studies with severe limitations.

D Very Low

–– Any estimate of effect is very uncertain.
–– Expert opinion.
–– No direct research evidence.
–– One or more studies with very severe limitations.
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Executive Summary
Smoking Cessation during Pregnancy  

and the Postpartum Period

Health Effects of Smoking in Pregnancy 

Maternal tobacco use and exposure to second-hand smoke during pregnancy imposes a significant risk to the 
unborn foetus and new born. Maternal smoking has been associated with a number of adverse pregnancy out-
comes.1 Tobacco use during pregnancy is in fact the most preventable cause of adverse pregnancy outcomes. 
Perinatal mortality rates are 150 per cent greater when the mother is a smoker, and smoking is estimated to be 
responsible for 15 per cent of all cases of premature birth.1-3  

The adverse effects of tobacco use and second-hand smoke exposure have also been shown to extend into 
childhood and are associated with increased risk of congenital malformation, sudden infant death syndrome, 
genetic-related hereditary diseases, perinatal mortality and morbidity, short stature, cognitive delays, and neu-
rologic disorders.4-10 Exhibit 1 presents a summary of the known health effects of tobacco use during pregnancy.
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Exhibit 1:  
Health effects of maternal smoking on the foetus, new born, and children

Impact Period Health Effect

Antenatal Impact

–– Placental abnormalities

–– Ectopic pregnancy

–– Placental detachment

–– Placenta praevia

–– Pre-eclampsia

–– Still birth

–– Spontaneous miscarriage

–– Premature rupture of membranes  

Impact Postnatal

–– Increased perinatal mortality

–– Premature birth (twice as great)

–– Intra-uterine growth retardation

–– Low birth weight infant 150-250 grams smaller

–– Sudden Infant Death Syndrome (SIDS)

–– Birth Defects

Impact in child’s later life

–– Type 2 Diabetes

–– Obesity

–– Hypertension

–– Reduced High Density Lipoprotein cholesterol

–– Increased hospitalization

–– Bronchial asthma, lower respiratory infection, decreased lung 
function

–– Conduct disorder, Attention Deficit Disorder and hyperactivity

–– Impaired academic performance

–– Significant increase in psychiatric disorders
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Second-hand Smoke Exposure 

Second-hand smoke (SHS) exposure during pregnancy is associated with multiple health risks to the unborn 
foetus. This includes a significantly increased risk of preterm birth, broncho-pulmonary dysplasia, congenital 
malformation, and wheezing/asthma etc.6, 11-13 Specifically, pregnant women who are exposed to SHS are 23% 
more likely to experience stillbirth and 13% more likely give birth to a child with a congenital malformation.14, 15

100% smoke-free environments should be a priority during pregnancy for all women, including non-smok-
ers. Smoke-free environments should be maintained during the post-natal period for new borns and children. 

Tobacco Use in Pregnancy 

Despite the magnitude of the risks associated with tobacco use during pregnancy, an estimated 6-19% of wom-
an in Europe will continue to smoke during pregnancy and a large portion of woman who quit will return to 
smoking following pregnancy.16 Quitting smoking can be extremely difficult and few recognize that due to both 
physiological and other factors that it can be even more difficult for pregnant woman to quit smoking. For ex-
ample rates of nicotine metabolism during pregnancy increase 60-140% and contributing to greater nicotine 
withdrawal and difficulty with quitting.17  

Pregnant smokers fall into three groups:
nn Those who quit spontaneously when they found out they were pregnant.
nn Those who cut back on smoking when they found out they were pregnant.
nn Those who continue to smoke during pregnancy.

Smoking Cessation Interventions in Pregnancy

There is no safe level of smoking in pregnancy and women should be advised to quit smoking completely. More 
specifically, it was found that the relative risk of ectopic pregnancy increased to 1.6 times that of non-smoking 
women for those who smoked from 1-5 cigarettes daily, and to 2.3 times for women who smoked 11-20 cig-
arettes daily.18 The greatest gain in health benefits comes from full cessation during pregnancy rather than re-
ducing smoking.19, 20 Furthermore, women should be encouraged to quit smoking before becoming pregnant to 
ensure optimal pregnancy outcomes. Importantly, serious adverse effects of smoking are reversible if smoking 
is stopped early in pregnancy. Evidence has shown that women who quit smoking during the first trimester of 
pregnancy give birth to infants of similar weight to those that never smoked.21, 22 
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Increased concern of expectant parents about the risks of smoking on pregnancy outcomes and the health of 
their new born creates a “teachable moment” where expectant mother’s may have increased receptivity to quit-
ting smoking.23 The same is true for expectant fathers and other members of the family. 

Health professionals have an important role to play in supporting cessation among pregnant women as well 
as other members of the family. Given the significant health risks imposed to the unborn foetus and new borns 
as a result of tobacco use, it is critical for health professionals working with pregnant woman, including family 
physicians, midwives, obstetricians and gynaecologist, and nurses, be familiar with the latest evidence and be 
comfortable intervening and supporting women with achieving cessation. 

The “5 As” (Ask, Advise, Assess, Assist, Arrange) can be used as a clinical model for supporting cessation 
among pregnant woman (See Exhibit 2). As part of the 5 As model, all pregnant women should have both their 
smoking status and second-hand smoke exposure assessed as part of routine examinations. Pregnant wom-
an often do not disclose their smoking status, likely due to the social stigma of tobacco use during pregnancy. 
Honest disclosure of smoking status can be increased by as much as 40% by using multiple-choice questions in-
stead of a simple yes/no question.24-26 Validation of tobacco use exposure with carbon monoxide testing is rec-
ommended. Non-judgmental advice to quit and support with quitting should be pro-actively offered to preg-
nant woman and providers should arrange follow-up with patients.24-26 

Counselling Interventions 

Intensive counselling is often required to support cessation among pregnant women who are unable to quit on 
their own. Intensive counselling has been shown to significantly increase smoking cessation among pregnant 
woman compared with usual care (30 studies; average risk ratio (RR) 1.44, 95% confidence interval (CI) 1.19 to 
1.73).27 In most studies an intensive intervention lasting more than 15 minutes was found to be more effective 
than the shorter and less individualized interventions (18 studies; average RR 1.25, 95% CI 1.07 to 1.47). Refer-
ral to specialized smoking cessation services, when available, is recommended. 

Internet-based interventions, financial incentives, or interventions involving the spouse or peers are prom-
ising intervention strategies being explored to support cessation among pregnant smokers however, more re-
search is required to better understand their value. 

Quit Smoking Medications

While nicotine replacement therapy (NRT) is considered a first-line quit smoking therapy in adult populations, 
the use of NRT during pregnancy has been an area of controversy in international clinical practice guidelines. A 
2015 Cochrane review found no evidence that the use of NRT for smoking cessation in pregnancy had either a 
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beneficial or harmful effect on birth outcomes.28 This review however also did not find evidence to support in-
creased rates of cessation among pregnant women who used NRT for smoking cessation compared to controls.28 

Poor compliance with NRT treatment is commonly reported among those studies conducted to date and limits 
our ability to accurately understand the efficacy of NRT among pregnant women. Despite limitations of the ev-
idence, the potential risk from the use of NRT is considered magnitudes less than continued tobacco use and as 
such the risk benefits of using NRT should be discussed with woman who are unable to quit on their own. Giv-
en the lack of efficacy data, NRT should be considered a second-line therapy. Adequate dosing and duration of 
NRT is likely to improve outcomes. 

The use of varenicline or bupropion is not recommended during pregnancy due to a lack of research regard-
ing safety and efficacy.28

Post-Partum Relapse Rates

Postpartum relapse rates are extremely high (29-85%) among women who are successful with quitting during 
pregnancy. Many woman who quit smoking during pregnancy, do so with the intention of resuming smoking 
after birth. Stress, post-natal depression, concerns about weight gain and having a smoking partner, lower so-
cio-economic status are also known to be contribute to relapse. Supporting maintenance of cessation follow-
ing pregnancy is an important secondary target for intervention.29, 30 It is recommended that clinicians address 
plans for continued cessation following pregnancy early in the quitting process and that counselling support ex-
tend into the postpartum period.  
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Exhibit 2: 5 AS TOBACCO TREATMENT PROTOCOL

ASK at the first perinatal visit and all subsequent visits about Current and 
past tobacco use (cigs per day) AND Second Hand Smoke Exposure Use 
CO Test to confirm self-report & Document in Patient Medical Record.

I smoke regularly now

Deliver strong, non-judgmental, 
personalized ADVICE to quit smoking 
as soon as possible, inform patient 
of the health risks to fetus AND offer 
your support wit quitting.

ASSIST patient with developing a 
personalized plan for quitting.
– Provide practical counselling  

(15-30 min.)
– Consider use of NRT for dependant 

tobacco users (2nd line therapy)
– Provide self-help materials.

ASSESS nicotine addiction, 
personal smoking history and 
readiness to quit smoking at 
this time.

ARRANGE follow-up appointment to support cessation in 2 - 
4 weeks AND / OR consider referral to specialized smoking 
cessation clinic.

I smoke but have cut back  
on the number of cigarettes

ASK

ADVISE

READY

ASSESS

ARANGE

 
Deliver 
Motivational 
Interviewing 

NOT 
READY AS

SI
ST
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PREGNANT & POSTPARTUM WOMAN

Congratulate on success with quitting 
& reinforce importance of styaing quit 
throughout the pregnancy and the postpartum 
period.

– Provide behavioural counselling to support cessation during post-pardum period.
– Assess smoking status and intentions regurarly.

I stopped when I found out  
I was pregnant

I stopped before I found out  
I was pregnant I have never smoked

ADVISE all woman and partners to ensure 
100% smoke free environment at home, and 

other settings (restaurants, social gatherings).
ADVISE

ADVISE

ASSESS intentions for remaining smoke 
free postpartum. ASSESS

ASSIST
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Summary of Key Recommendations for Health Professionals: 

nn There is no safe level of smoking in pregnancy and women should be advised to quit smoking complete-
ly (Level of Evidence A).

nn Pregnant women should quit smoking as early as possible during the first trimester of pregnancy and stay 
smoke-free after birth (Level of Evidence A). 

nn Health professionals should inform expectant parents about the health risks of second-hand as well as 
third-hand smoke to the mother, foetus, and new born (Level of Evidence D). 

nn Health professionals should advise pregnant women to maintain 100% smoke-free environments by ban-
ning smoking in their homes and cars and avoiding settings in which there may be exposure to second-
hand smoke (Level of Evidence A). 

nn All health professionals working with pregnant women including family physicians, midwives, obstetri-
cians and gynecologist, and nurses should be familiar with the latest evidence and be comfortable inter-
vening and supporting women with achieving cessation (Level of Evidence A).

nn The “5 As” (Ask, Advise, Assess, Assist, Arrange) can be used as a clinical model for supporting cessation 
among pregnant women (Level of Evidence B).

nn All pregnant women should have both their smoking status and second-hand smoke exposure assessed as 
part of routine examinations (Level of Evidence A). 

nn Health professionals should deliver strong non-judgmental advice to quit to all women who smoke and 
assist tobacco users with cessation, which includes follow-up throughout the duration of the pregnancy 
and early postpartum period (Level of Evidence A).

nn Women unable to quit smoking should receive intensive counselling and support with quitting as early as 
possible in their pregnancy (Level of Evidence A). 

nn Counselling interventions are effective in increasing quit rates and significantly reducing low birth weight, 
increasing mean birth weight, and reducing neonatal intensive care admissions (Level of Evidence A). 

nn When available women unable to quit should be referred to specialized cessation support. Health profes-
sionals should follow-up to ensure treatment is undertaken (Level of Evidence A).

nn The use of nicotine replacement therapy (NRT) is preferred to continued smoking during pregnancy. Ev-
idence in terms of its effectiveness among pregnant women is however mixed. As such, NRT can be con-
sidered a second-line therapy for pregnant women who are unable to for quit with counselling support 
alone (Level of Evidence B).

nn Due to a lack of research bupropion and varenicline are not recommended for smoking cessation during 
pregnancy (Level of Evidence – n/a). 

nn Parents should be encouraged to remain smoke-free in the postpartum period. A pregnant woman’s social 
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support network, including her spouse and close family should be involved in supporting smoke-free en-
vironments in spaces shared by the new born (Level of Evidence D).

nn Postpartum care should address relapse prevention for both parents before hospital discharge and during 
post-natal home visits (Level of Evidence A). 

nn Parents, who continue to smoke at the time their babies are admitted to neonatal intensive care units 
(NCIU), should be referred to local smoking cessation programs (Level of Evidence C).

1.0
Tobacco Use and Cessation in Pregnancy

1.1 Prevalence of tobacco use during pregnancy

Addressing tobacco use and second-hand smoke (SHS) exposure during pregnancy is a significant public health 
priority.13

A large proportion of women will stop smoking during pregnancy. Data suggest that up to 49% of women 
who smoked before pregnancy ‘spontaneously quit’ before their first antenatal visit.27, 31, 32 The perceptions of 
pregnant smokers regarding the health risks of personal tobacco use and exposure to passive smoking have been 
identified as important factors influencing their decision to quit.15, 33

According to the European Perinatal Health Report on smoking during pregnancy in Europe, in most coun-
tries more than 10% of pregnant women continue to smoke during pregnancy (See Table 1).7, 16  The prevalence 
of smoking during pregnancy varies from country to country. European countries with the highest proportion 
of tobacco users during pregnancy are: France (17.7%), Scotland (19%), Wales (16%), Northern Ireland (15%) 
and Spain (Catalonia – 14.4%).16

A second study involving 15 European countries (n=8,344) in 2011/12 found 35.3% of woman smoked be-
fore pregnancy.34 This study found 26.2% of women continued smoking during pregnancy with 11.4% of report-
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ed smoking more than ten cigarettes per day. This study also documented a large variation among the 15 Euro-
pean countries in prevalence of tobacco use.34

Specific sub-groups of women are more likely to continue to use tobacco during pregnancy. Single wom-
en, teenagers and those in the lowest socio-economic brackets, and suffering from depression or other mental 
health illnesses are more likely to smoke during pregnancy.35 An estimated 50% of individuals who smoke dur-
ing pregnancy have a mental health illness.36 

1.2 Postpartum relapse rates

During the first 12 months of the postpartum period there is a very high risk of relapse to smoking by women 
who stopped during pregnancy or an increase in the number of cigarettes smoked by those who reduced smok-
ing significantly during pregnancy.37 Data suggests that between 29% and 85% of women who quit smoking re-
lapse postpartum.29, 30 

The specific events, factors, or decisions that precipitate a woman’s resolution to quit are not necessarily the 
same as those that trigger a woman to smoke again.30 Among woman who quit smoking during pregnancy 
who received intervention for smoking cessation, between 6.2% and 37.2% remained smoke-free.30 Importantly, 
there is an association between tobacco use and decisions related to breastfeeding. Mothers who smoke tobac-
co after delivery are more than twice as likely not to be breastfeeding postpartum.38-40 The value of breastfeed-
ing for all infants, especially for premature infants, has been well established.41, 42 As such, supporting a moth-
er’s efforts to remain smoke-free during postpartum period may be an important factor to prolong the duration 
of breastfeeding. 
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Table 1:  
Percentage of women who report tobacco use during pregnancy in Europe and 
internationally  

Definition  
of period Period 1 Period 2

Country/
coverage Source Period 1 Period 2 All stated

N
Not stated  

N
Smokers

%
All stated 

N
Not stated

N
Smokers

%

Belgium

Czech Republic 1 During 114407 0 6.2

Denmark 1 During 60947 1256 12.8

Germany 1 During 625615 0 8.5

Estonia 1 1st Trim During 15111 535 9.1 15111 535 7.8

Ireland

Greece

Spain

ES: Catalonia 7 Before 3rd Trim NA NA 26.7 NA NA 14.4

ES: Valencia 6 1st Trim 4629 53 15.8

France 1 Before 3rd Trim 13933 748 30.6 14087 594 17.1

Italy

Cyprus 1 1st Trim 8312 43 11.5

Latvia 1 19003 0 10.4

Lithuania 1 Before During 30568 0 7.0 30568 0 4.5

Luxembourg 1 3rd Trim 6370 70 12.5

Hungary

Malta 1 1st Trim 3952 0 8.2

Netherlands 4 1st Trim >1st Trim 1441 7 10.5 1441 7 6.2

Austria
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Definition  
of period Period 1 Period 2

Country/
coverage Source Period 1 Period 2 All stated

N
Not stated  

N
Smokers

%
All stated 

N
Not stated

N
Smokers

%

Poland 3 Before 3rd Trim 2765 128 24.6 2697 196 12.3

Portugal

Romania

Slovenia 1 1st Trim 22000 0 11.0

Slovakia

Finland 1 1st Trim >1st Trim 59120 1301 15.5 59.120 1301 10.0

Sweden 1 1st Trim 3rd Trim 110212 3276 6.5 108843 4645 4.9

United Kingdom 1
Before or 

during
During 15315 NA 26.0 15315 0 12.0

UK: England 1
Before or 

during
During 7139 NA 26.0 7139 0 12.0

UK: Wales 1
Before or 

during
During 2571 NA 33.0 2571 0 16.0

UK: Scotland 12 During 53087 3442 19.0

UK: Northern 
Ireland 1

Before or 
during

During 2592 NA 28 2592 0 15.0

Iceland

Norway 1 1st Trim 3rd Trim 52501 9038 18.6 51100 10439 7.6

Switzerland

Source: Euro-Peristat project with SCPE and EUROCAT. European Perinatal Health Report. The health and care 
of pregnant women and babies in 2010. May 2013. Available www.europeristat.com 13
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2.0 
Health Effects of Smoking  

during Pregnancy and Postpartum Period

2.1 The health effects of smoking on the foetus

When a pregnant woman smokes, the foetus inherently becomes a passive smoker. Tobacco use in pregnancy 
has significant and well established, adverse effects on the health and growth of the foetus.1, 43 Table 2 presents a 
summary of the known risk of tobacco use during pregnancy to the foetus and new born. Importantly, perina-
tal mortality rates are 150% greater when the mother is a smoker,2 and data suggest that smoking is responsible 
for 15% of all cases of premature birth.3 A meta-analysis of eight studies indicated that abruption placentae is 
greatly increased among pregnant smokers with an odds ratio (OR) of 1.62 [95% CI 0.46 to 1.77] compared to 
non-smokers.44 Smoking was also found to be one of the most important causes of premature rupture of mem-
branes (PRM), with an OR of 1.81 [95% CI 1.36 to 2.26] based on pooled data for six studies.44 

According to a US cohort study, which was based on the data from medical records of births, there is a dose-
related association between the number of cigarettes smoked on a daily basis and the occurrence of placenta 
praevia; the increase in relative risk for placenta praevia associated with smoking was 4.4% for singleton births 
and 2.7% for twin births.45 

Research has shown that perinatal mortality is increased among the offspring of pregnant smokers regard-
less of the number of cigarettes daily smoked.20, 46-49 More specifically, it was found that the relative risk of ectop-
ic pregnancy increased to 1.6 times that of non-smoking women for those who smoked from 1-5 cigarettes dai-
ly, and to 2.3 times for women who smoked 11-20 cigarettes daily.18 The greatest gain in health benefits comes 
from full cessation during pregnancy rather than reducing smoking.47, 50 

2.2 The effects of maternal smoking on the health of infants and children

Tobacco smoking during pregnancy is associated with significantly increased risk of intrauterine growth retar-
dation, preterm birth, low birth weight, miscarriage, stillbirth, congenital malformation, sudden infant death 



Tobacco Cessation Guidelines for High-Risk Groups (TOB.g)

28

syndrome, genetic-related hereditary diseases, perinatal mortality and morbidity, short stature, cognitive de-
lays, and neurologic disorders.4-7, 9, 10, 51 Exposure of the foetus to maternal smoking may also effect fetal birth 
weight, fetal growth such as height, head perimeter, perimeter of thorax and shoulders and affect the growth of 
the lungs and brain, with possible effects that could continue into later life.52-55 Active maternal smoking during 
pregnancy can also effect the development of other diseases in infancy such as Sudden Infant Death Syndrome 
(SIDS),56,57 infant respiratory function58-60 and the development of asthma in childhood.61 Maternal smoking is 
also an important risk factor associated with the incidence of asthmatic bronchitis during the first year of life.62

Multiple epidemiologic studies argue that exposure to cigarette smoke during pregnancy can affect the fetal 
nervous system and could lead to behavioural disturbance in the infant, the child, or even the young adult. 63,64 
Tobacco use during pregnancy is associated with the development of attention deficit disorders in children 65 
and a higher risk of hyperactivity with more specific learning difficulties 66 and distractibility.67 Even though the 
relative risk of autism occurrence is low at a rate of around 1/1,000 births,68 an association with maternal daily 
smoking in early pregnancy has been documented in national observational study in Sweden.69

Table 2: Health effects of maternal smoking on the fertility,  
foetus, new born, and children

Impact Period Health Effect

Fertility 

Delayed conception (average 2 months)

Infertility females (60% increase)

Infertility males 

Reduced odds of conception with reproductive 
assistance

Antenatal Impact

Placental abnormalities

Ectopic pregnancy (OR 2.5)

Placental detachment

Placenta praevia (OR 2.1)

Pre-eclampsia (OR 0.51)

Still birth (OR 1.1-3.2)

Spontaneous miscarriage (OR 1.8)

Premature rupture of membranes (OR 1.8)
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Impact Period Health Effect

Impact Postnatal

Increased perinatal mortality (150%)

Premature birth (twice as great)

Intra-uterine growth retardation

Low birth weight infant 150-250 grams smaller

Sudden Infant Death Syndrome (SIDS), OR 2.25

Birth Defects 

Impact in child’s later life

Type 2 Diabetes  (OR 1.1)

Obesity (OR 1.52)

Hypertension (1.5-5.4 mm HG increase)

Reduced High Density Lipoprotein cholesterol (0.014 
mmol/L decrease)

Increased hospitalization

Bronchial asthma, lower respiratory infection, 
decreased lung function 

Conduct disorder, Attention Deficit Disorder and 
hyperactivity

Impaired academic performance 

Significant increase in psychiatric disorders

Maternal smoking during pregnancy can influence the future fertility of male infants.70 Data found, the more 
the mother smokes during pregnancy, the greater the adverse effect in the reduction of volume and concentra-
tion of sperm.70 

Additionally various studies have claimed that when the mother smokes during pregnancy, the occurrence 
rate of congenital abnormalities increases, particularly the occurrence of cleft palate and cleft lip.71 According to 
an observational study of 1,974 children by Wisborg et al., investigated the relationship between smoking dur-
ing pregnancy and the hospitalization of infants younger than 8 months, and found that children of mothers 
who smoked15 or more cigarettes daily had twice the risk of hospitalization than those whose mothers had nev-
er smoked.72 According to the findings of a population-based retrospective cohort study conducted in the State 
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of Ohio USA, which used birth records from 2006 to 2012, smoking of any duration in pregnancy is associated 
with increased Fetal Growth Restriction Risk.73

Recommendations:
nn There is no safe level of smoking in pregnancy and women should be advised to quit smoking complete-

ly (Level of Evidence A).

2.3 Second-hand smoke exposure 

Second-hand smoke (SHS) exposure can affect the health of mother and foetus of both smoking and non-smok-
ing women.7, 13 SHS exposure during pregnancy is associated with multiple health concerns in the perinatal pe-
riod (Figure 1) including an increased risk of preterm birth, bronchopulmonary dysplasia, congenital mal-
formations, and wheezing/asthma etc.6, 11-13  Pregnant women who are exposed to SHS are 23% more likely to 
experience stillbirth and 13% more likely give birth to a child with a congenital malformations.15, 56

Among non-smoking women and women who manage to quit smoking or cut down the amount of smok-
ing in pregnancy, exposure to SHS from their partners and other family members, or social environments is 
common in many EU countries.4, 12,74 The two most prominent factors affecting the exposure of women to pas-
sive smoking is dining at restaurants and having a partner who smoked. Maintaining a smoke-free environment 
should be a priority for all parents.11 
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Figure 1: Impact of tobacco smoke exposure  
on preterm birth and its respiratory complications

Maternal Smoking  
During Pregnancy

Antenatal 
SHS Exposure

Preterm Birth

Wheezing / Asthma Postnatal 
SHS Exposure

BPD

?

?

fetus

newborn

child

Source: Wagijo, et al. (2015) Reducing tobacco smoking and smoke exposure to prevent preterm birth and its com-
plications. Paediatr. Respir. Rev., http://dx.doi.org/10.1016/j.prrv.2015.09.00213
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2.4 Third-hand smoke exposure 

Third-hand smoke (THS) has been more recently brought to the forefront and has particular implications dur-
ing pregnancy and the postpartum period. THS is the residual tobacco smoke pollutants that remain on surfac-
es and in dust after tobacco has been smoked.179 Studies show that THS clings to hair, skin, clothes, furniture, 
drapes, walls, bedding, carpets, dust, vehicles and other surfaces, even long after smoking has stopped and is re-
sistant to normal cleaning.179 It is understood that THS reacts with oxidants and other compounds to yield sec-
ondary pollutants.75 Research has found that THS contains cancer-causing substances, posing a potential health 
hazard to non-smokers who are exposed to it. However, human exposure to THS has not yet been thoroughly 
studied.179,180 Multiple groups are presently studying the health risks to humans of THS in order to fill this evi-
dence gap. THS is particularly relevant to health of infants and children who typically spend more time indoors 
and have age-specific behaviours that may increase their exposure to the potential health hazards of THS.179,180 
Presently there is very little awareness among the general public about the health risks of THS and its danger 
to human health.180 

Recommendations:
nn Parents should be informed about the health risks of second-hand as well as third-hand smoke to the 

mother, foetus, and new-born (Level of Evidence D). 
nn Health professionals should advise pregnant women to maintain 100% smoke-free environments by ban-

ning smoking in their homes and cars and avoiding settings in which there may be exposure to second-
hand smoke (Level of Evidence A). 

2.5 Health Benefits of Smoking Cessation during Pregnancy

There is good evidence that stopping smoking as early as possible during pregnancy can reduce health risks.76,77 
Women who quit smoking prior to the first 3-4 months of pregnancy, give birth to infants of similar weight to 
those that never smoked.21, 22 McCowan et al. (2009) in a prospective cohort study indicated that the serious ad-
verse effects of smoking may be reversible if smoking cessation occurs early in pregnancy.78 Among women who 
quit smoking before 15 weeks of gestation, the rate of spontaneous preterm birth and small for gestational age 
infants did not differ from non-smokers.78 A large Finnish population-based cohort study of 1,164,953 single-
ton pregnancies from 1991 to 2010 found that quitting smoking in the first trimester of pregnancy reduces ob-
stetric risks like prematurity, stillbirth, low birth weight and small for gestational age newborns at levels close to 
those of non-smokers.79 But the use of tobacco in early pregnancy increased the prevalence of admission to ne-
onatal intensive care unit at 19% and the prevalence of major congenital abnormalities by 22% with compared 
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non-smokers.79 The adjusted odds ratio (OR) [95% CI] of smoking cessation after the first trimester of pregnan-
cy was 1.2 [1.1-1.2] and 1.3 [1.2-1.3] and after the second trimester of pregnancy was 1.7 [1.6-1.8] and 1.8 [1.7-
2.0], respectively, for Fetal Growth Restriction less than the 10th and fifth percentiles. While, the highest Fetal 
Growth Restriction Risks were for those who smoked throughout pregnancy (adjusted OR [95% CI] 2.2 [2.2-
2.3] and 2.4 [2.4-2.5]).73

A recent systematic review carried out by Lumley et al. (2009) indicated that interventions for smoking ces-
sation increase the mean birth weight of infants by 33 g (95% CI 11 g to 55 g) and simultaneously reduce pre-
term birth (pooled RR 0.84, 95% CI 0.72 to 0.98) in pregnant women who quit smoking.80 These children grow-
ing up are more likely to have a reduced need for health care, suffer less from chronic diseases and in general 
benefit the health care system.81,82 

It has been estimated that the potential neonatal cost savings that could be accrued from maternal smok-
ing cessation during pregnancy were estimated at $881 per maternal smoker.83 More over the health benefits for 
women who quit smoking are direct and last for their whole lifetime.84 Consequently, the minimal cost invest-
ed in successful smoking cessation programmes during pregnancy and large health gains mean these interven-
tions are highly cost-effective.85 

Recommendations: 
nn Pregnant women should quit smoking as early as possible during the first trimester of pregnancy and stay 

smoke-free after birth (Level of Evidence A). 
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3.0 
Factors associated with  

perinatal smoking cessation

3.1 Nicotine Metabolism during pregnancy and breastfeeding

During pregnancy the rate of nicotine metabolism may increase in a woman by an estimated 60%.17 The in-
creased rates of nicotine metabolism during pregnancy may make it more difficult for a woman to quit smok-
ing. Likewise the use of nicotine replacement therapy (NRT) to support cessation may require adjusted dos-
ing to account for this increase in metabolism. At the present time there is no data about nicotine metabolism 
among breastfeeding woman.

3.2 Maternal Stress and Mental Health Disorders

Women who smoke during pregnancy report higher levels of perceived stress, depression, neuroticism, and neg-
ative paternal support.86 Maternal stress, may therefore, inhibit smoking cessation during pregnancy and pro-
mote relapse after pregnancy in women who have achieved abstinence.87 Women reporting depressive symp-
tomatology are up to four times more likely to smoke during pregnancy than non-depressed women.27 The use 
of smoking “to cope with emotions or problems” more than doubles the odds of continued smoking in pregnan-
cy.88 Despite these strong associations, there is limited information available about the effects of smoking and in-
terventions in pregnant women with psychological symptoms, as they are often excluded from trials.27 The stig-
matization of smokers has been an unintended consequence and may further increase stress among pregnant 
women who smoke.89 After the infant is born, postpartum stress, infant irritability, and breastfeeding failure all 
may contribute to continued smoking.90

Compared to women who continue to smoke during pregnancy and those who quit, Lopez et al. (2011) 
found that pregnant smokers are more likely to have current and lifetime PTSD diagnoses, have more instances 
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of previous abuse trauma, and are more likely to endorse having used tobacco to “cope with emotions or prob-
lems.”88 Studies with pregnant survivors of sexual abuse trauma 91 and with pregnant women with PTSD 92 find 
associations of abuse history and PTSD with smoking during pregnancy.. 

Additional factors which are known to be associated with perinatal smoking include: health inequalities, life-
style choices, drug dependence and addiction.93

3.3 Partner/Significant Others Tobacco Use

Partners play an important role in influencing women’s smoking behaviour in the perinatal period, either as 
barriers or facilitators to quitting.94 A partner who continues using tobacco throughout a woman’s pregnancy is 
a significant predictor of the current smoking status of the pregnant woman.4, 6, 12 5,8,25,95 Women who do not quit 
smoking during their pregnancy typically come from families with smokers, had partners who smoked, or lived 
with relatives who smoked.4, 96
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4.0 
The Role of Health Professionals

		   
Smoking cessation is considered the “gold standard” of preventive intervention and has a powerful effect in re-
ducing morbidity, mortality and quality of life of all tobacco users.97 The severity of the health risk imposed to 
the unborn foetus and new born mean that it is even more important that health professionals working with 
pregnant woman including family physicians, midwives, obstetricians and gynaecologist, and nurses be familiar 
with the latest evidence and be comfortable intervening and supporting woman with achieving cessation. Like-
wise, eliminating or minimizing second-hand smoke exposure, should be aggressively addressed by all health 
professionals working with pregnant woman. 

The increasing awareness of expectant parents about the risks of smoking on pregnancy outcomes and the 
health of their new born makes pregnancy a “teachable moment” in which an expectant mother’s receptivi-
ty toward smoking cessation messages is increased and as such offers an important opportunity for smoking 
cessation.98

The “5 Αs” (Ask, Advise, Asses, Assist, Arrange) is a widely accepted model for delivering tobacco treat-
ment in clinical settings and is appropriate for use among pregnant tobacco users (see Figure 2). The Ameri-
can College of Obstetricians and Gynaecologists recommends the “5 As” model as the intervention of choice 
for smoking cessation for pregnant smokers as the intervention model is both evidence-based, short and easy 
to use.182 The “5 As” model recommends smokers are first asked about their smoking status at every visit and 
recorded in the medical record. If they have already quit smoking before or just after they found out they were 
pregnant, they are congratulated about their success in quitting and encouraged to stay smoke free. If they are 
currently smoking, brief and personal advice about smoking cessation and how it affects not only the foetus but 
also themselves should be delivered alongside an offer of support with quitting. Pregnant smokers’ willingness 
to quit smoking within a month is then assessed. If pregnant women express the willingness to quit smoking, 
they receive assistance with quitting. Assistance includes the provision of self-help material, behavioural coun-
selling, and as appropriate pharmacotherapy. Follow-up visits are arranged to support cessation among wom-
en making a quit attempt or a referral is made to a specialized quit smoking service.84 Women who do not ex-
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press a willingness to quit should receive intervention to examine barriers and concerns regarding quitting and 
follow-up should be scheduled. Setting incremental goals such as reduction of tobacco use may be appropriate 
among woman unwilling to quit. Referral to more intensive counselling services is recommended for woman 
unwilling or unable to quit.
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Figure 2: The 5As Model for Smoking Cessation 

ASK at the first perinatal visit and all subsequent visits about Current and 
past tobacco use (cigs per day) AND Second Hand Smoke Exposure  
Use CO Test to confirm self-report & Document in Patient Medical Record.
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personalized plan for quitting.
– Provide practical counselling  
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– Provide self-help materials.
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this time.
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in Pregnancy and the Post-Partum Period 

Congratulate on success with quitting 
& reinforce importance of styaing quit 
throughout the pregnancy and the postpartum 
period.

– Provide behavioural counselling to support cessation during post-pardum period.
– Assess smoking status and intentions regurarly.

I stopped when I found out  
I was pregnant

I stopped before I found out  
I was pregnant I have never smoked

ADVISE all woman and partners to ensure 
100% smoke free environment at home, and 

other settings (restaurants, social gatherings).
ADVISE

ADVISE

ASSESS intentions for remaining smoke 
free postpartum. ASSESS

ASSIST
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4.1 Midwives

Smoking cessation should be considered throughout the spectrum of care of a pregnant woman from the first 
visit and follow-up visits as well as following childbirth. All midwives should receive training in smoking ces-
sation and should address tobacco use with all pregnant women as a standard practice of care.  Midwives are 
uniquely positioned to deliver education and counselling that is more patient-centered during the antenatal and 
postnatal period in both clinical and community settings.99 Midwives should provide women with evidence-
based information about the risks of smoking to mother and foetus, including smoking by partners or fami-
ly members.77 At the initial and follow-up appointments midwives should record smoking status of the moth-
er, partner and family members and use carbon monoxide (CO) breath test to validate self-reports and offer 
support with quitting including referral to available community-based smoking cessation services. At follow-
up appointments midwives should check if referral was taken-up and provide alternatives to support cessation. 

In West Scotland the development of a home-based midwifery intervention program to support young preg-
nant smokers to quit was a feasible approach to engaging young pregnant smokers to help them quit.100  Local 
community-based midwives were found to be very willing to support this approach. 101 

4.2 Nurses

Nurses have an important role to play in smoking cessation in all health care settings.102 There are an estimated 
17 million nurses worldwide, who encounter smokers daily in their clinical routines.103 Nurses are at the fore-
front of primary health care and well placed to advise all groups of tobacco users and provide cessation coun-
selling.104,105 A meta-analysis by Gaffney et al. included 64 published studies (1988-2009 reported a statistical-
ly significant effectiveness of nursing interventions in smoking cessation during pregnancy (OR = 1.14, 95% CI 
= 01.08 - 01.02).106 Also, according to a systematic review published by Rice et al (2013), which included 35 re-
search studies with more than 17,000 participants that compared a nursing intervention to usual care or control 
group, demonstrated that nursing intervention  increased the likelihood of smoking cessation  (RR 1.29; 95%CI 
1.20 to 1.39).  These results demonstrate the benefits of smoking cessation advice and counselling provided by 
nurses, especially by those whose main role was health promotion or smoking cessation.107

4.3 Primary health care – General Practice, Obstetricians & Gynaecologists

Smoking cessation in primary health care / general practice should be considered for the full spectrum of preg-
nancy from pre-conception visit to at least 1 year postpartum. The family planning process is a useful time to 
address cessation among both men and woman who are planning a pregnancy and for infertile couples who 
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smoke, because they could quit smoking before pregnancy.  The “5 As” model should be used to guide treatment 
delivery. All primary care providers should be prepared to provide counselling support to expectant woman and 
their partners and as appropriate be knowledgeable about specialized cessation support services for smoking 
cessation that pregnant woman who smoke can be referred to for more intensive support. The flowchart with 
the procedures for smoking cessation during pregnancy at primary health care is illustrated in Figure 4. Table 
3 summarizes opportunities for intervention for young women smokers (15-45 years old) created by the World 
Health Organization.108

Table 3: Opportunities for intervention for female tobacco users ages 15-45 years

Smoking Status Recommended Interventions

Smokers (age 15-45)
–– Use policy and interventions to promote pre-
pregnancy quitting.

Early pregnancy smokers
–– Promote early first-trimester cessation. 

–– Offer cessation help (5As) in obstetric care. 

Early pregnancy quitters

–– Provide support to maintain cessation during 
pregnancy and postpartum.

–– Promote spouse and family quitting and exposure 
reduction. 

–– Shift motivation to include mother not just baby. 

Late pregnancy quitters

–– Provide intensive interventions to promote 
cessation. 

–– Support reduction even late in pregnancy. 

–– Involve the family in protecting the foetus and 
preparing for the baby. 

Pregnancy quitters
–– Engage family and spouse smokers to quit. 

–– Offer relapse prevention individually postpartum. 
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Smoking Status Recommended Interventions

Continuing smokers

–– Prevent return to pre-pregnancy levels. 

–– Provide interventions during paediatric visits. 

–– Promote smoke-free home policies. ‘

Postpartum relapsers

–– Support a new quit attempt and learn from past quit 
experience. 

–– Promote smoke-free home policies.

Source: Adapted from Samet J M, & Yoon S Y. (2010). Gender, women, and the tobacco epidemic. Geneva, World Health 
Organization.108

4.4 Specialized Smoking Cessation Services 

Specialised smoking cessation programs and services can offer more intensive counselling and support that is 
tailored to the needs of women who continue smoking during pregnancy, however the availability of such ser-
vices as well as referral rates from health providers has been poor.109 Major barriers of pregnant women to ac-
cess such services include transportation difficulties and problems with childcare for other children, lack of time 
and a belief that they would not be helped but such services.99 According to a large (n=52,370) observational 
study conducted in Scotland in 2005/6, 25% of pregnant women reported being current smokers at the mater-
nity booking and 24% (3,133/13,266) were referred to specialised cessation services.110 Fifty-eight percent of all 
pregnant smokers were referred to cessation support services, 11.5% were engaged in specialized services, 11% 
of women set a quit date and 3.5% had quit four weeks later.110 Among woman who were ready to quit smoking, 
19% engaged in service delivery, 15% set a quit date and 4.3% had quit four weeks later.110 

Recommendations:
nn All health professionals working with pregnant women including family physicians, midwives, obstetri-

cians and gynecologist, and nurses should be familiar with the latest evidence and be comfortable inter-
vening and supporting women with achieving cessation (Level of Evidence A).

nn The “5 As” (Ask, Advise, Assess, Assist, Arrange) can be used as a clinical model for supporting cessation 
among pregnant women (Level of Evidence B). 

nn Health professionals should deliver strong non-judgmental advice to quit to all women who smoke and 
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assist tobacco users with cessation, which includes follow-up throughout the duration of the pregnancy 
and early postpartum period (Level of Evidence A).

nn Women unable to quit smoking should receive intensive counselling and support with quitting as early as 
possible in their pregnancy (Level of Evidence B). 

nn When available women unable to quit should be referred to specialized cessation support. Health profes-
sionals should follow-up to ensure treatment is undertaken (Level of Evidence D).

5.0 
Assessment of Nicotine Use in Pregnancy

The appropriate screening for tobacco exposure during pregnancy is critical. Health professionals should ensure 
at minimum all pregnant women are screened for:

nn Second-hand smoke exposure (SHS);
nn Personal tobacco use at present and prior to pregnancy (using biochemical validation when possible).

Additionally among women who report current or past tobacco use the following should be assessed: 
nn Nicotine Dependence (optional);
nn Readiness/Motivation to Quit; 

We outline here available tools for the assessment of tobacco use exposure as well as tools for the assessment 
of pregnant tobacco users in order to guide intervention delivery. 
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5.1 Assessment of Second-hand Smoke Exposure 

The World Health Organization (WHO) recommends that health professionals should assess exposure to dur-
ing pregnancy.111 Figure 3 provides a summary of recommended questions for the assessment of SHS exposure 
that health professionals should ask expectant parents during perinatal period. Health professionals should pro-
mote SHS avoidance behaviours and implement strategies to reduce second-hand smoke exposure in the home, 
car, work and social activities recognizing that smoke-free workplace legislation increases the likelihood that 
people (both smokers and non-smokers) will voluntarily make their homes and cars smoke-free.111 Lee et al 
2012 found most pregnant women felt powerless and lacked self-efficacy to stop others from smoking in their 
presence.112 

Figure 3: Recommended questions for screening for second-hand smoke (SHS) 
exposure during pregnancy

Partner/Significant Others 

	 1.	 Does your partner/spouse smoke? Do they smoke in your presence?
	 2.	 Do other significant others who you have routine contact with smoke in your presence?

 

Home 

	 3.	 Is there a total smoke-free ban in the home?

nn Are there any exceptions to that rule?
nn Is smoking allowed in specific rooms in the home that is used by the pregnant woman?
nn Is smoking limited to part of the house where the pregnant woman rarely goes?

Car 

	 4.	 Is there a total car-smoking ban? 

nn Are there any exceptions to that rule? (e.g. smoking with open window during driving)
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Work and Social 

	 5.	 Is there a smoking ban in your work place?
	 6.	 Are you exposed to smoke in your workplace? 
	 7.	 Do you attempt to go places for social activities (cafes, restaurants, bars, events)  
		  where there is a smoking ban? 
	 8.	 How frequently would you say you are you in places where people are smoking?

5.2 Biochemical Validation of Smoking Cessation

Research has found a high rate of misreporting of smoking status among pregnant women.80 Walsh found the 
rate of false declaration of abstinence from smoking was 48% of pregnant women sampled.113 As such, biochem-
ical validation of smoking status is recommended for all pregnant women.114 There are a variety of methods, 
which can be used, for biochemical validation including: cotinine levels in salivary samples or in urine samples, 
expired carbon monoxide, or by hair analysis to detect nicotine and cotinine. We briefly review each method 
and its relevance among pregnant woman here.

5.2.1 Expired Carbon Monoxide (CO)

Expired CO is a convenient, low-cost measurement, providing immediate results for the evaluation of smok-
ing status. Its short half-life (3-6 hours) can lead to false negatives, as it is not able to detect tobacco use among 
individuals who have abstained from smoking for several hours.115,116 

Overview of CO-Testing 
nn Ask about smoking status and exposure to second-hand smoke. 
nn Explain what the CO test is and that she will be able to see a physical measure of her smoking and her ex-

posure to other people’s smoking. 
nn In order to interpret the CO reading correctly ask if she is a light or infrequent smoker, how many ciga-

rettes she has smoked on the test day and when she smoked her last cigarette. 
nn The best cut-off point to separate smoker and non-smoker is 7 ppm.117 
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5.2.2 Nicotine

Nicotine has a half-life of only 2-3 hours in the blood, due to its short half-life, nicotine levels can only in-
form us about recent exposure to tobacco smoke.118

5.2.3 Cotinine

Cotinine is the major metabolite of nicotine and the biomarker that determines the exposure to smoke for a 
longer time, because compared with the half-life of nicotine (2-3hours), it has a longer half-life (15-19 hours) 
in different body fluids (plasma, urine and saliva).118 Therefore, cotinine is the biomarker of choice for both ac-
tive and passive smoking exposure. 118 Because of its longer half-life, cotinine levels accumulate during the day. 
Furthermore, cotinine is eliminated over a longer time period than nicotine, which leads to relatively stable lev-
els of cotinine throughout the day. 118

However, the concentration of cotinine in the body fluids of pregnant women differs from that of the normal 
adult population.119-121 Rebagliato et al. found significant differences between prenatal and postnatal cotinine 
concentrations in smokers after controlled smoking consumption.119 The researchers conclude that the metab-
olism and distribution of nicotine and cotinine during pregnancy is modified, with higher rates of clearance of 
cotinine compared with those of non-pregnant smokers.121

A new method of biochemical validation uses hair analysis; depending on the length of the hair, this meth-
od provides information about the smoking status during the last six months, as hair grows approximately 1 cm 
per month.122 Klein et al analysed hair samples from the scalps of 28 pregnant women, who reported that they 
smoked the same amount during all three trimesters of pregnancy, to find that indeed there is an increase in 
nicotine metabolism in pregnancy.123 However, cotinine remained steady throughout pregnancy in the analysis. 
Therefore, the levels of cotinine should be examined as they provide a more reliable history of exposure to ac-
tive smoking. On the other hand, a decreased concentration of nicotine should be treated with caution, taking 
into account the increase in its metabolism.

5.3 Fagerström Test For Nicotine Dependence (FTND)

The Fagerström Test For Nicotine Dependence (FTND) is a brief and widely used 6-item questionnaire used to 
evaluate the level of nicotine dependence among tobacco users (See Figure 4).124 The FTND measures both be-
havioural and physiological aspects of addiction (e.g. the rate of smoking, smoking in the morning, and diffi-
culty in abstaining from smoking).125,126 The FTND score is calculated based on the ranking of responses on a 
scale from 0-10.  Score of 7 to 10 indicates the maximum nicotine dependence, 4-6 moderate dependence and 
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less than 4 indicates minimal dependence.124 
FTND can be used to determine the appropriate initial dosing of nicotine replacement therapies and can 

potentially predict the need for more intensive cessation support.124 Berlin et al 2015 examined the FTND in a 
sample of pregnant smokers (n=476). Results demonstrate that the Cronbach’s alpha coefficient for the FTND 
was 0.55 and that FTND was associated with saliva cotinine concentration, but failed to anticipate smoking sta-
tus two weeks after smoking cessation.127 A recent systematic review of Yang and Hall (2016) that included fifty-
five studies provides an analysis of nicotine dependence measures used for smoking cessation perinatally and 
their psychometric properties. The majority of the studies had used the FTND, however this review demonstrat-
ed that FTND might not be the best way for measuring nicotine dependence in this specific population suggest-
ing future research to assess its reliability during pregnancy and postpartum period.128

Figure 4: Fagerström Test for Nicotine Dependence (FTND)

	 1. 	 How soon after you wake up do you smoke 
your first cigarette?

	 Within 5 minutes	 3 points

	 5 to 30 minutes	 2 points

	 31 to 60 minutes	 1 point

	 After 60 minutes	 0 points

	 2.	 Do you find it difficult not to smoke in places 
where you shouldn’t, such as in church or 
school, in a movie, at the library, on a bus, in 
court or in a hospital?

	 Yes	 1 point

	 No	 0 points

	 3. 	 Which cigarette would you most hate to give 
up, which cigarette do you treasure the most?

	 The first one in the morning	 1 point

	 Any other one	 0 points

	 4.	 How many cigarettes do you smoke each 
day?

	 10 or fewer 	 0 points

	 11 to 20	 1 point

	 21 to 30 	 2 points

	 31 or more	 3 points

	 5. 	 Do you smoke more during the first few hours 
after waking up than during the rest of the 
day?

	 Yes	 1 point

	 No	 0 points

	 6.	 Do you still smoke if you are so sick that you 
are in bed most of the day, or if you have a 
cold or the flu and have trouble breathing?

	 Yes	 1 point

	 No	 0 points

SCORING: 7 to 10 points = highly dependent  
4 to 6 = m

oderately dependent | less than 4 points = m
inim

ally dependent

Source: Heatherton TF, Kozlowski LT, Frecker RC, Fagerström KO. The Fagerström test for nicotine dependence: a revision of the 
Fagerström Tolerance Questionnaire. Br J Addict 1991;86:1119–27. 129
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5.4 Assessment of Motivation to Quit 

Motivation / readiness to quit smoking should be assessed in all pregnant tobacco users. Tools such the readi-
ness to quit ladder (see Figure 5) which asks pregnant smokers to assess their readiness to quit on a scale for 1 
to 10 are a useful tool for understanding readiness to quit and tailoring interventions based on the current read-
iness of the tobacco user (See section 6.2 Stages of Change).  

Figure 5: Readiness to Quit Ladder 

10 I have quit smoking.

9
I have quit smoking, but I still worry about slipping back, so I need to keep working on living smoke 
free.

8
I still smoke, but I have begun to change, like cutting back on the number of cigarettes I smoke. I am 
ready to set a quit date.

7 I definitely plan to quit smoking in the next 30 days.

6 I definitely plan to quit smoking in the next 6 months.

5 I often think about quitting smoking, but I have no plans to quit.

4 I sometimes think about quitting smoking, but I have no plans to quit.

3 I rarely think about quitting smoking, and I have no plans to quit.

2 I never think about quitting smoking, and I have no plans to quit.

1 I have decided not to quit smoking for my lifetime. I have no interest in quitting.

Source: Abrams DB, Niaura R, Brown RA, Emmons KM, Goldstein MG, Monti PM. The Tobacco Treatment Handbook: A 
Guide to Best Practices. New York: Guilford Press, 2003 (page 33). Adapted by the Center For Tobacco Independence.130
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Recommendations:
nn All pregnant women should have both their smoking status and second-hand smoke exposure assessed as 

part of routine examinations (Level of Evidence A). 
nn  It is recommended that tobacco use be biochemically assessed at antenatal and postnatal visits to deter-

mine smoking status (Level of Evidence A). 
nn When available, the use of urine or saliva cotinine tests is recommended, as they are more accurate than 

CO tests and detect tobacco exposure over the past few days rather than few hours (Level of Evidence A). 

6.0 
Counselling Interventions  

for Smoking Cessation During Pregnancy

Counselling interventions for smoking cessation during pregnancy can serve to enhance motivation to quit, 
guide to problem solving and increase coping skills.131 The 2016 ENSP Guidelines for Treatment of Tobacco De-
pendence identifies three categories of behavioral counselling interventions: psychological support for smoking 
cessation, cognitive-behavioral therapy (CBT) and motivational interviewing (MI). All three intervention ap-
proaches have common elements, to treat psychological and behavioral dependence of tobacco users.  

A variety of formats have been tested for delivering non-pharmacologic smoking cessation treatments in-
cluding: individual counselling, proactive telephone counselling, group counselling, web-based, and self-help 
in the general population. Counselling interventions, which may be used during pregnancy, are summarized 
in Figure 6. 
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Figure 6: Examples of Individual psychosocial interventions to support cessation 
during pregnancy

> Individual behavioural counselling 

> Motivational interviewing 

> Stage-based interventions,

> Telephone counselling

> Mobile phone-based interventions

> Internet-based interventions

> Incentives

> Health professional advice

> Enhancing partner support

> Training health professionals in smoking cessation

> Relapse prevention

Source: Chamberlain C, et. al. Psychosocial interventions for supporting women to stop smoking in pregnancy. Cochrane Data-
base of Systematic Reviews 2017. No.: CD001055.27	

6.1 Cognitive Behavioural Interventions

Cognitive behavioural interventions are a well-accepted counselling model and have been widely used in smoking 
cessation in both the general population and among pregnant woman.27 Cognitive behavioural interventions aim 
to change an individuals’ tobacco use by changing habitual ways of thinking and feelings about smoking and one-
self and provides encouragement and advice on ways of minimizing and managing the desire to smoke. Cognitive 
behavioural interventions have been used to support cessation in pregnant smokers with positive results.114,132-134

A 2017 Cochrane review by Chamberlain found high quality evidence that among pregnant woman who 
smoke, counselling significantly increased smoking cessation in late pregnancy compared with usual care (30 
studies; average risk ratio (RR) 1.44, 95% confidence interval (CI) 1.19 to 1.73), and less intensive interventions 
(18 studies; average RR 1.25, 95% CI 1.07 to 1.47).27 The effect on smoking abstinence was further broken down 
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by time point postpartum. A significant effect was found at zero to five months postpartum (11 studies; average 
RR 1.59, 95% CI 1.26 to 2.01), a borderline effect at six to 11 months (6 studies; average RR 1.33, 95% CI 1.00 
to 1.77), and a significant effect at 12 to 17 months (2 studies, average RR 2.20, 95% CI 1.23 to 3.96).27 High-
quality evidence was found which indicates that women who received psychosocial interventions had a 17% re-
duction in infants born with low birth weight, a significantly higher mean birth weight (mean difference (MD) 
55.60 grams, 95% CI 29.82 to 81.38 grams higher) and a 22% reduction in neonatal intensive care admissions.16 
The difference in preterm births and stillbirths was unclear. 

In most studies an intensive intervention lasting more than 15 minutes was found to be more effective than 
the shorter and less individualized interventions, which are described in some studies as “low intensive inter-
vention” and in others as “usual care” (<5 minutes).114,134,135 Perhaps this is also due to the fact that some stud-
ies included communication for a period of time after childbirth and final biochemical measurement after 2-6 
months.136,137 A systematic review and meta-analysis by Melvin et al. examined the most effective counselling in-
terventions for smoking cessation during pregnancy and also found that more intensive intervention is more ef-
fective.84 Authors propose that the duration of this intervention be about 15 minutes, that counselling use cog-
nitive behavioural approaches and be accompanied by printed material.84

Recommendations: 
nn Counselling-based interventions are effective in supporting cessation among pregnant women (Level of 

Evidence A). 
nn Counselling interventions are effective in significantly reducing low birth weight, increasing mean birth 

weight, and reducing neonatal intensive care admissions (Level of Evidence A). The effect of counselling 
intervention on pre-term births and stillbirths is unclear (Level of Evidence C).

nn Intensive cognitive behavioural interventions are more effective in supporting cessation among pregnant 
women (Level of Evidence A).

6.2 The “Stages of Change”- Transtheoretical Model

The well-known “stages of change” proposed by Prochaska and DiClemente transtheoretical model have also been 
used to deliver counselling based interventions.138 According to this model a person may go through five stages of 
change, when trying to change their behaviours and it is recommended that intervention strategies be tailored to the 
stage in which each smoker finds herself (See Table 4).138 The first stage that is “pre-contemplation” in which there is 
indifference about smoking cessation and tobacco user’s may show resistance with recognizing the problem behav-
iour.138 At the second stage, that is named “contemplation”, the health professional investigates whether there is a con-
cern about smoking cessation that needs to be strengthened. The basic characteristic of someone at the contemplation 
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stage is that the person at this stage is seriously thinking about resolving the problem.139 The third stage is the stage of 
“planning and preparation” that indicates that there is a desire to quit smoking in the next 30 days.117 The fourth stage 
is called “action” because during this stage the decision for smoking cessation is implemented. At this fourth stage 
smoking cessation is a fact and efforts are made to prevent smoking relapse.138 The final stage is called “maintenance” 
because its objective is the maintenance of abstinence from smoking without the occurrence of relapse.

Table 4: The “Stages of Change” and associated intervention strategies

Stage of Change Description

1. Pre-contemplation no intention to quit

2. Contemplation thinking about quitting

3. Planning and preparation planning to quit in the next 30 days

4. Action successful quitting for up to 6 months

5. Maintenance smoke-free for more than six months

Source: European Smoking Cessation Guidelines: The authoritative guide to a comprehensive understanding of the implica-
tions and implementation of treatments and strategies to treat tobacco dependence. Revised 1st edition. October 2012 pp49.117

The “stages of change” counselling strategy for smoking cessation has been used to investigate the effective-
ness of brief intervention (10-15 minutes) for smoking cessation in pregnancy provided by hospital staff in rou-
tine conditions.136 Pregnant women who did not want to stop received brief intervention in order to be motivat-
ed. Those who wanted to quit smoking received support. At the same time, those who had already quit smoking 
received an intervention to help them avoid smoking relapse. The intervention was not found to be effective in 
increasing cessation.136

An RCT by Lawrence et al. compared the effectiveness of interventions based on the “stages of change” with 
those provided with standard care. This survey involved 918 pregnant women, who were divided into three 
groups.140 The first group received routine care, the second group received self-help manuals based on the tran-
stheoretical model of “stages of change”, while the third group received the same intervention as the second 
group along with a computer-based educational program with personalized advice on smoking cessation. Ten 
days after child birth, 3.5% of the first group, 4.7% of the second group and 8.1% of the third group had stopped 
smoking.140 The combination of educational methods in the intervention proved to be most effective. 

Despite the popularity of the stages of change model there is no strong evidence to support its use.
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6.3 Evidence for Various Intervention Approaches 

6.3.1 Individual interventions

Individual counselling interventions demonstrated a significant effect compared with usual care condition 
(27 studies; (RR) 1.44, 95% (CI) 1.19 to 1.75).27 Previous Cochrane reviews have also indicated the potential 
for individual interventions during pregnancy to have a moderate but significant effect on reducing smoking in 
pregnancy, preterm births and infants’ low birth weight.80 

Recommendation: 
nn Person-to-person psychosocial interventions that exceed minimal advice to quit should be offered to 

pregnant smokers (Level of Evidence A). 

6.3.2 Social Support and Group Interventions 

Social support interventions appeared effective when provided by peers (five studies; RR 1.49, 95% CI 1.01 
to 2.19).27 Group interventions may include health education information about the risks of smoking and ad-
vice to quit, and support or advice about how to make this change.27 During the group interventions the moth-
er may be provided with feedback about foetal health status or measurement of tobacco smoke exposure to re-
inforce behaviour change.27 This includes ultrasound monitoring and CO or urine cotinine measurements, with 
results fed back to the mother.27 Finally, group intervention may also include exercise, weight control, alterna-
tive therapies etc.27 

Recommendation: 
nn Group based interventions of sufficient intensity have a modest but positive effect in increasing smoking 

abstinence among pregnant women (Level of Evidence B).

6.3.3 Partner-based interventions 

Partner-based interventions for smoking cessation have not been well evaluated but may be useful in partic-
ular when both partners are tobacco users.27 One randomized controlled trial has evaluated couple-based sup-
port intervention to assist women’s smoking cessation during pregnancy increased women’s abstinence rates 
during and after pregnancy compared to usual care and a previously evaluated woman-only intervention.141 Al-
though the couple-based intervention did not significantly improve abstinence rates over usual care, the results 
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suggest the feasibility of couple-based interventions and further research is required to understand the value of 
partner-based therapy. 141

Recommendations:
nn There is very limited research regarding partners-based interventions to support smoking cessation and 

additional research is required to better understand the value of such interventions (Level of Evidence C). 

6.3.4 Quitlines

Smoking Cessation quitlines offer telephone-based advice and counselling from trained smoking cessation 
specialists. These services can be offered when available to support cessation among pregnant woman. A meta-
analysis of seventy-seven trials found in the general population of tobacco users that proactive telephone coun-
selling of three or more calls to be more effective than a minimal intervention/brief advice.142 Quitlines in the 
USA as well as the United Kingdom, offer a pregnancy tailored quit smoking protocol in which trained staff 
deliver counselling to support prenatal smoking cessation and postpartum relapse.183 Bombard et al. (2013) 
examined the characteristics, service utilization and the self-reported quit rates among 1,718 pregnant and 
24,321 non-pregnant smokers, who enrolled in quitline services from 2006 to 2008 in 10 states in USA.143 Sev-
en months after enrolment in quit-line services the self-reported quit rates were 26.4% for pregnant women and 
22.6% for non-pregnant women.143 In many countries, health care systems and health professionals have be-
come partners with quitlines and refer patients regularly. Engaging health professionals in referring their pa-
tients to smoking cessation to quitline services, is a form of complementary service delivery in which health 
professionals identify and advise patients to quit smoking and refer patients for more intensive counselling to 
the quitlines.144 Some health professionals might be more willing to refer to quitlines following a proactive en-
rolment model, where the patients’ (who agree to be contacted by a counsellor) are referred to the quitline, who 
initiates contact with the patient.145 

Recommendations:
nn A tailored quit smoking protocol for prenatal smoking cessation and postpartum relapse delivered by 

trained counsellors, should be offered by all quit-lines services (Level of Evidence D).
nn Proactive telephone counselling of 3 or more calls may be more effective than a minimal intervention 

(Level of Evidence B). 
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6.3.5 Incentives

The use of incentives to encourage smoking cessation among pregnant woman has been examined in recent 
literature.  A recent review by the Cochrane Collaboration identified high quality evidence that incentive-based 
intervention were effective compared to non-contingent incentives (4 studies; RR 2.36, 95% CI 1.36 - 4.09).27 

An earlier meta-analysis by Higgins 2010 identified three trials (n=166) in which pregnant tobacco users were 
randomized to receive vouchers for retail goods based on abstinence from smoking compared to controls (no 
incentive).146 The vouchers began at $6.25 and increased to a maximum of $45. The incentive group had sig-
nificantly greater rates of smoking abstinence in late pregnancy (34.1% vs. 7.4%, P < 0.001), higher mean birth 
weight (3295 g vs. 3093 g, p = 0.03) and fewer babies with a birth weight< 2500 g (5.9% vs. 18.5%, p = 0.02). In-
terestingly, the effect on smoking abstinence was no longer significant when the vouchers were discontinued 
postpartum. In a small study, Donatelle et al. (2000) found similar rates of smoking abstinence in late pregnan-
cy and increased rates of abstinence two months postpartum when both the patient and a “social supporter” re-
ceived vouchers as an incentive to smoking abstinence compared to controls.147

The use of incentives to support cessation is a promising intervention strategy for supporting cessation 
among the population of pregnant smokers. Further research is needed to increase the strength and generaliz-
ability of this evidence. 

Recommendations: 
nn The use of incentives is a promising intervention strategy for supporting smoking cessation among preg-

nant smokers however more research is required to strengthen this recommendation (Level of Evidence B). 

6.3.6 Health Education and Self- help manuals

Self-help materials have been shown to be effective in a number of RCTs involving pregnant woman.133,148 
Self-help materials are defined as structured materials (printed or audio-visual) that assist the individual in 
making an attempt to quit and sustaining abstinence without significant assistance from health professionals.149 
In most studies a self-help manual is an informative booklet; after it has been presented and explained, the preg-
nant woman takes it with her and can read it as many times as she wishes and refer to it whenever necessary. A 
self-help manual is not limited to information about the effects of smoking on the foetus, the potential compli-
cations during pregnancy and adverse outcomes in childbirth, but also includes the effects of smoking on wom-
en’s health in order to prevent a smoking relapse postpartum. 
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According to Chamberlain et al., the provision of self-help materials in pregnant women offered a modest but 
significant effect (RR 1.21, 95% CI 1.05 to 1.39), materials that were tailored for pregnant women were more ef-
fective than general materials (RR 1.31, 95% CI 1.20 to 1.42).27 

Recommendations:
nn The provision of self-help manual can have a modest but significant effect for supporting smoking cessa-

tion in pregnancy (Level of Evidence A).  
nn Information in the self-help manual should include the health effects of smoking on the foetus, the po-

tential complications during pregnancy and adverse outcomes in childbirth, but also include the effects 
of smoking on women’s health in order to prevent a smoking relapse postpartum and strategies to sup-
port cessation.

6.3.7 Internet-based Interventions

The use of the Internet in smoking cessation is a new and promising category of smoking cessation inter-
ventions and given the high rates of Internet use among pregnant woman may offer significant reach.150 Online 
smoking cessation interventions seem to be suitable for pregnant smokers, because they offer non-judgmental 
and flexible help that is valued by pregnant smokers151, and can be offered remotely.152 Internet-based smoking 
cessation interventions offer the available treatment and close monitoring of behaviour and progress that might 
be especially helpful for smoking cessation for pregnant women.153

A new internet-based intervention focusing on smoking cessation in pregnancy named ‘MumsQuit’ deli-
veres fully automated cessation support.154 In a pilot RCT evaluation, pregnant adult smokers (n=200) were ran-
domized to either the “MumsQuit” intervention or a website that provided only information. The study found 
that participants in the ‘MumsQuit’ group logged in more often (3.5 vs. 1.3, p<0.001), viewed more pages (67.4 
vs. 5.7, p < 0.001) and spent more time browsing the specific website (21.3 min vs. 1.0 min, p < 0.001) than the 
control group.154  

A systematic review of Civljak et al. (2013) examined the effectiveness of Internet-based interventions for 
smoking cessation in the general adult population and found that some Internet-based interventions, especial-
ly those that are tailored and provide repeated automated contacts with the users can be effective in supporting 
cessation.155 However these trials did not demonstrate consistent effects and did not specifically examine inter-
ventions for pregnant woman.155 As such, future research is needed about the effectiveness of online smoking 
cessation interventions in pregnancy.
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Recommendations:
nn Internet-based Interventions for pregnant smokers are useful as they are flexible and non-judgmental, but 

their effectiveness has not been well documented at present (Level of evidence C). 

6.4 Relapse Prevention in the Postpartum Period

Mothers who quit smoking during pregnancy remain at high risk for smoking relapse during the postpar-
tum period. Women that have had a smoke free pregnancy should be offered help to remain smoke free after 
birth.76,77 Counselling interventions used during pregnancy may not be the most effective in the postpartum pe-
riod.156,157 Culturally appropriate smoking cessation interventions should be a high priority. 92,99

Postpartum cessation intervention strategies tested to date have documented great variation in terms of suc-
cess and a broad range of relapse rates.158 Research shows that reasons for continued cessation are related to the 
baby, whereas disadvantages for stopping are related to the mother.158 

The postpartum hospitalization presents a widow of opportunity (“teachable moment”) to screen and sup-
port the early identification of both mothers and fathers who currently smoke and recent quitters who may 
be at risk of relapse and connect them with tobacco treatment services in both the health care setting and the 
community. Research has found the majority of parents accepted tobacco treatment services during the hospi-
tal stay.90

Recommendations 
nn Parents should be encouraged to remain smoke-free in the postpartum period. Postpartum care should 

address relapse prevention in addition to cessation strategies for both parents before hospital discharge 
and during post-natal home visits (Level of Evidence A). 

nn Parents, who continue to smoke at the time their babies are admitted to neonatal intensive care units 
(NCIU), should be referred to local smoking cessation programs (Level of Evidence C). 

nn There is a need for more research on prevention of postpartum smoking relapse for both parents. 
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6.5 Interventions for reducing Second-hand Smoke (SHS) Exposure 

While evidence remains scarce there have been some recent studies that report on interventions to reduce SHS 
among pregnant woman. According to a multi-component intervention, SHS reduction during pregnancy may 
reduce the risk of preterm birth.159 A RCT by Blaakman et al (2015) found motivational interviewing was effec-
tive in reducing SHS exposure at home (home/car smoking bans and reduction in infant contact with smokers) 
after discharge from the NICU, however the effects of the intervention were only significant in the short-term 
(up to eight months post-discharge).160 

Interventions to reduce perinatal SHS exposure needs to be tailored to the specific community settings, so-
cial support networks, and cultural assets of families within the European Union. Community-based interven-
tions like home visits during perinatal period may be helpful in reducing SHS perinatal exposure especially for 
the high-risk groups like premature infants. 160 Policy-based interventions like smoke-free legislation or tobac-
co taxation are associated with reduced SHS exposure.161,162

Recommendations
nn Health care professionals should assist with addressing SHS exposure during perinatal period by enforc-

ing home smoking bans and reducing contact with smokers especially for infants (Level of Evidence A). 
nn Pregnant women’s social support network, including her spouse and close family should be involved in 

supporting smoke-free environments in spaces shared by the new born (Level of Evidence D). 
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7.0 
Quit Smoking Medications

	
First-line quit smoking medications for the general population of smokers include nicotine replacement thera-
py (NRT), bupropion and varenicline. These medications are widely and effectively used outside of pregnancy. 
However, there is less evidence in terms of their efficacy and enough safety when used by pregnant smokers in 
order to help them quit smoking.28  Summarized here are evidence and recommendations for each of the three 
first-line therapies for woman during pregnancy and the postpartum period. 

7.1 Nicotine Replacement Therapy (NRT)

NRT is used to assist with reducing cravings and withdrawal symptoms related to quitting. NRT dosing is grad-
ually reduced over time. NRT is available in the form of a long-acting patch, and short-acting gum, inhaler, 
spray and lozenge. NRT has been shown to double quit rates in the general population of tobacco users and tri-
ple quit rates when two forms of NRT are used in combination.164

Efficacy of NRT in pregnancy
Evidence on the effectiveness of NRT in helping women to quit smoking during pregnancy is mixed. The 

2015 Cochrane Review by Coleman identified eight studies (2199 participants), which tested the efficacy of 
NRT among pregnant woman.28 The pooled analysis found the use of NRT in combination with behaviour-
al support was effective in supporting abstinence in pregnancy (RR 1.41, 95% CI 1.03 to 1.93). However a low-
er RR was found when only the higher quality of placebo-controlled trials were analysed (RR 1.28, 95% CI 0.99 
to 1.66, five studies, 1926 women).28 Four RCTs, which used NRT patches for smoking cessation in pregnancy 
for limited hours and behavioural counselling versus placebo NRT patches or only cognitive behavioural coun-
selling, did not find a statistically significant effect on smoking abstinence.28 The review also examined the use 
of NRT on maintenance of cessation after birth. A comparison of NRT placebo or non-placebo controlled tri-
als did not find a significant effect of NRT when used alone for smoking cessation six months after childbirth 
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(RR for cessation with NRT versus placebo 1.15, 95% CI 0.75 to 1.77).28 Importantly very low adherence to NRT 
was reported among trials of pregnant woman, which may limit our understanding of the effects of this thera-
py in this population.28 

Safety of NRT in pregnancy
The 2015 review by Coleman found no evidence that the use of NRT for smoking cessation in pregnancy had 

either a beneficial or harmful effect on birth outcomes.28 This review included six randomized studies that en-
rolled 2,068 women. The review found that there were no statistically significant differences between NRT or 
control groups in rates of miscarriage (RR 1.47,95% CI 0.45 to 4.77, four studies, 1782 Women), still birth RR 
1.24, 95% CI 0.54 to 2.84, four studies, 1777 women), premature birth (RR 0.87, 95% CI 0.67 to 1.14, six stud-
ies, 2048 women), low birth weight (RR 0.74, 95% CI 0.41 to 1.34, six trials, 2037 women), admissions to neo-
natal intensive care (RR 0.90, 95% CI, 0.64 to 1.27, four studies, 1756 women), or neonatal death (RR 0.66, 95% 
CI 0.17, 2.62, four studies, 1746 women).28

A double-blind study by Oncken and colleagues (2008) found beneficial birth outcomes in the NRT group. 
Infants of nicotine gum group had greater birth weight than the control group (3287 g and 2950 g, respec-
tively p<.0001) and gestational age was also increased at NRT group than control group 38.9 week and 38.0 
week respectively (p=.014).184 Considering the increased morbidity and mortality, which is associated with low 
birth weight, these birth outcomes are clinically significant. The above results are consistent with Wisborg et 
al. (2000) clinical trial about nicotine patches for pregnant smokers.185 This trial reported a higher mean birth 
weight (by 186 g 95% CI 35, 336 g) in the NRT group compared with the placebo group. 

One of the most recent and largest studies that has been published to date about the use of NRT and the ma-
jor congenital anomalies (MCA) in offspring involved 192,498 children from the UK. 163 The study found no sta-
tistically significant increased risks in the most system-specific MCAs associated with maternal NRT prescribed 
during pregnancy, except for respiratory anomalies (OR: 4.65 [99% CI: 1.76–12.25].

Risk Benefit to NRT Use
When determining the appropriateness of using NRT for cessation among pregnant women, clinician’s 

should consider both the risks and benefits. While the use of NRT exposes pregnant women to small doses of 
nicotine, active smoking exposes woman not only to nicotine, but also to numerous other chemicals that are 
harmful to both the woman and her foetus.164 

Table 5 provides a summary of international guideline recommendations regarding the use of NRT to sup-
port cessation during pregnancy. The general consensus at the present time is that NRT is preferred to contin-
ued smoking if the pregnant smoker is unable to quit. Given the absence of clear data to indicate the efficacy of 
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NRT in supporting cessation among pregnant women it is not recommended as a first line pharmacotherapy.165 
The American College of Obstetricians and Gynaecologists has recommended that the use of NRT during preg-
nancy should be made after careful assessment and monitoring, and provided that a pregnant woman is deter-
mined to quit smoking.186 

Pregnant smokers should be informed about the risks of continued smoking during pregnancy, as well as the 
potential risks of using NRT and a decision made in terms of use of NRT based on the risk-benefit.29 This rec-
ommendation is based on the understanding the NRT use is inherently less dangerous than the continuation of 
cigarette smoking.166,167 

Given the lack of definite safety and efficacy data, many guidelines have advised limiting the duration of 
patch use (i.e. 16 hours versus 24 hours) or to use intermittent dosing forms of NRT (i.e. gum, lozenge, spray or 
inhaler).18,19,19,29 While this is a logical approach to reducing levels of nicotine, trials, which have tested the use 
of NRT for limited hours, found no effect on cessation rates.17 Given that during pregnancy women metabolize 
nicotine faster, it is unclear whether lower and/or intermittent doses of NRT are effective.168 

Further research is needed on NRT efficacy and safety, ideally from placebo-controlled RCTs.17

Recommendations
nn The use of Nicotine replacement therapy (NRT) is preferred to continued smoking during pregnancy. Evi-

dence in terms of its effectiveness among pregnant women is however mixed. As such, NRT can be consid-
ered a second-line therapy for pregnant women who are unable to for quit with counselling support alone 
(Level of Evidence B). The risk and benefits of using NRT should be discussed with pregnant smokers. 
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Table 5: Summary of international clinical practice guidelines regarding the use of 
nicotine replacement therapy (NRT) during pregnancy and the postpartum period

Source Recommendations

American College of Obstetricians and 
Gynaecologists Committee, Opinion No. 471. 
Smoking cessation during pregnancy. (2010)186

“The use of nicotine replacement therapies should be 
undertaken with close supervision and after careful 
consideration and discussion with the patient of 
the known risks. If nicotine replacement is used, it 
should be with the clear resolve of the patient to quit 
smoking.”

New Zealand Ministry of Health Background and 
Recommendation of the New Zealand Guidelines 
for Helping People to Stop Smoking. Providing stop-
smoking support to pregnant and  breastfeeding 
women (2014)76

Indicates that pregnant or breastfeeding women can 
use NRT.

US Clinical Practice Guidelines U.S. Department of 
Health and Human Services. Treating Tobacco Use 
and Dependence (2008)164

“Although the use of NRT exposes pregnant women 
to nicotine, smoking exposes them to nicotine plus 
numerous other chemicals that are injurious to the 
woman and foetus”

CAN-ADAPTT Canadian Smoking Cessation 
Guideline Version 2.0: Specific Populations: 
Pregnant and Breastfeeding Women (2011)169

“If counselling is found ineffective, intermittent dosing 
nicotine replacement therapies are preferred over 
continuous dosing of the patch after a risk-benefit 
analysis.“

UK NICE public health guidance 26 (2010) Quitting 
smoking in pregnancy and following childbirth 
(2010)77

“There is mixed evidence on the effectiveness of NRT 
in helping women to stop smoking during pregnancy. 
Use only if smoking cessation without NRT fails.”

7.2 Bupropion 

Bupropion is a non-nicotine therapy for smoking cessation available in tablet form, by prescription only. Bupro-
pion has been found to mimic the effect of cigarette-derived nicotine by inhibiting the re-uptake of noradrena-
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line and dopamine and is thought to reduce nicotine withdrawal also by this mechanism. 
There is very limited information regarding the safety and efficacy of bupropion among pregnant wom-

en.17,170,170 There has been only one RCT published about the use of bupropion for smoking cessation during 
pregnancy, which due to recruitment challenges randomized only 11 pregnant women.171 Two prospective stud-
ies have been published looking at the use of bupropion in pregnancy. A small prospective controlled observa-
tional study (n=44) of pregnant smokers who received bupropion and a control group found that 45% of women 
in the bupropion group quit smoking compared to 14% in the control group (p=0.047).172 A second prospective 
comparative study examined pregnancy outcomes among women exposed to bupropion during pregnancy.173 
No statistically significant differences were found between the examined end points of the exposed and non-
exposed groups. However, higher rates of spontaneous abortions were documented in the bupropion group 
(p=0.009). These findings are similar to the safety data available for the use of antidepressants during pregnan-
cy. Further research in this area is needed to better understand the role of bupropion as a cessation aid during 
pregnancy. At the time of this guidelines preparation there were two trials of bupropion in pregnancy current-
ly under way.174,175

Recommendation
nn Bupropion is not recommended for smoking cessation during pregnancy (Level of Evidence C). 

7.3 Varenicline 

Varenicline is a tablet-based medication that acts on the nicotine receptors in the brain. Varenicline is a partial 
agonist, offering a two-pronged approach to treating nicotine addiction by reducing the symptoms of nicotine 
withdrawal, while simultaneously reducing some of its rewarding effects of nicotine use.176 The medication is 
typically taken by prescription for 12-26 weeks. While Varenicline is a first line quit smoking medication for the 
general population of tobacco users, there are currently no trials that report on the safety or efficacy of vareni-
cline use during pregnancy.17,20,177 

One clinical trial is currently under way to assess the safety of varenicline in pregnancy and to identify the 
risks of major malformations and other undesirable pregnancy outcomes; this study had not been completed at 
the time of this guideline’s preparation.176 Further research in this area is needed.

Recommendation
nn Varenicline is not recommended for smoking cessation during pregnancy (Level of Evidence - None).
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About this Guideline

This special chapter of the European Tobacco Treatment Guideline is intended to summarize evidence regard-
ing effective approaches for supporting cessation among adolescents defined broadly as school-aged children 
between the ages of 10 and 18. This chapter provides a synopsis of existing evidence generated from a system-
atic review of literature published between 2000-2016 pertaining to adolescent tobacco cessation treatments 
and describes the effectiveness of various cessation interventions among adolescent smokers in different set-
tings including: health care settings, schools, information and computer technology, and community. Interven-
tion approaches covered in each setting include: behavioural, pharmacological, and combined intervention ap-
proaches. It is important to note that this chapter does not address the prevention of the initiation of tobacco 
use among adolescents but rather on cessation.  

 Evidence-based recommendations are presented for professionals involved in the delivery of tobacco-relat-
ed services to adolescents including health care professionals, educators, specialized smoking prevention inter-
ventionists and governments. The GRADE evidence grading system has been used to rate the quality of evi-
dence supporting each recommendation. GRADE is a widely accepted tool, which has been endorsed by WHO 
and other international health care organizations. GRADE uses 4 evidence grading categories: ‘high’, ‘moder-
ate’, ‘low’, ‘very low’ (see table below). The level of evidence grading appears in brackets at the end of each rec-
ommendation statement. Authors acknowledge that in many cases randomized controlled trials are not feasible 
or necessary for generating high quality evidence in particular in the case of policy based interventions. Evi-
dence grading presented in this chapter reflects this understanding and a careful examination of the evidence. 

GRADE - Evidence Grading Categories: 

Code Quality of Evidence Definition 

A High 

–– Further research is very unlikely to change our confidence in the 
estimate of effect. 

–– Several high-quality studies with consistent results.
–– In special cases: one large, high-quality multi-center trial

B Moderate

–– Further research is likely to have an important impact on 
our confidence in the estimate of effect and may change the 
estimate.

–– One high-quality study.
–– Several studies with some limitations.
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Code Quality of Evidence Definition 

C Low

–– Further research is very likely to have an important impact on our 
confidence in the estimate of effect and is likely to change the 
estimate.

–– One or more studies with severe limitations.

D Very Low

–– Any estimate of effect is very uncertain.
–– Expert opinion.
–– No direct research evidence.
–– One or more studies with very severe limitations.

Executive Summary
Smoking Cessation among Adolescents

Experimentation with tobacco is common during adolescence.1 More than half of European students reported 
experimenting with tobacco use and an estimated 21% of 16-year-old students in Europe are current smokers 
(i.e. smoked in the past 30 days).2 The use of electronic cigarettes has also become increasingly popular among 
adolescents in Europe with 23% of adolescents aged 15-17 years reporting having used, a nicotine containing 
electronic cigarette and 8% reporting use of non-nicotine containing.3 

Nicotine dependence develops quickly during adolescence and a large proportion of adolescents who smoke 
regularly will go on to smoke during adulthood.4, 5 As such the early identification and treatment of adolescent 
tobacco use is crucial in preventing more serious short- or longer-term health consequences. There is signifi-
cant concern that electronic cigarette use could increase progression to daily smoking and undermine cessa-
tion efforts.6
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Smoking Cessation in Adolescent Tobacco Users

A variety of personal, environmental and social factors appear to contribute to cessation outcomes during ado-
lescence (see table). For example, adolescent tobacco users with a higher daily cigarette consumption as well as 
alcohol consumption are less likely to quit smoking.7, 8 Having friends who smoke is also associated with poor-
er cessation outcomes.9, 10 

Factors which affect adolsecents likelihood of quitting smoking 

Less Likely to guit more likely to quit

Females –– Males

Greater Nioctine Addiction –– Older Age

Drug or Alcohol Use –– Hight motivation to quit 

Peer Tobacco Use (Friends who smoke) –– Academic Success

Family (Parent and sibling) Tobacco Use –– Slow Nicotine Metabolizer

Mental Health Illness

Overweight

Physical inactivity

Family Stress

Source: Adapted from Harvey & Chadi, 2016.11
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Tobacco Treatment Interventions in Adolescent Tobacco Users. 

Although an increasing number of trials have been conducted during the past decade, identifying effective in-
terventions for adolescent smoking cessation is still extremely difficult.12-14 There is substantial variability among 
intervention strategies tested to date making the identification of high quality evidence challenging.11, 13, 15, 16

It is recognized that adolescent tobacco users are a unique population and require tailored approaches to 
support smoking cessation.17 Health care professionals and educators working with adolescents should be aware 
of the needs and preferences of adolescent tobacco users.18 Cessation messages should be tailored to the specif-
ic beliefs, interest and characteristics of adolescents in order to be most persuasive.19 For example research has 
found students rate “long-term health effects”, “impaired sports performance” and “decreased attractiveness” as 
the most important reasons to quit smoking.19 Short-term effects of smoking appear more persuasive than long-
er-term effects.19 

Counselling 

There is good evidence that counselling is the most effective cessation intervention for adolescent tobacco us-
ers.11, 13, 15, 16 Counselling strategies have been shown to reduce daily cigarette consumption short-term absti-
nence among adolescents and, and there is some evidence to indicate that counselling may increase the likeli-
hood of long term smoking abstinence.11, 13, 15 The counseling interventions with the strongest level of evidence 
to support them are those which employed motivational enhancement, stage matched interventions, and cog-
nitive behavioural therapy (CBT).11, 13-15, 17

Pharmacotherapy

There have been very few trials to examined quit smoking pharmacotherapies in adolescent populations.13  
Nicotine Replacement Therapy (NRT) is safe for use in adolescent populations with adverse health effects be-

ing include local skin irritation, headache,20-22 nausea/vomiting, 21, 23 tiredness, sleep disturbances, joint/muscle 
ache,24-26 and light headedness/dizziness.13 

There is some evidence to indicate NRTs are effective in reducing cigarettes smoked per day, but there is a 
lack of clear evidence regarding the efficacy of NRTs in supporting long-term smoking abstinence among ad-
olescent tobacco users.13, 20, 21, 24-26 As such NRT is recommended as a second-line therapy for use among daily 
adolescent tobacco users who are dependant on nicotine. NRT is not recommended for occasional adolescent 
tobacco users. It is recommended that NRT be used in combination with counselling to maximize cessation 
outcomes.
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There is insufficient evidence at this time to recommend the use of Bupropion and Varenicline for smoking 
cessation in adolescent populations.13 More research is required to strengthen the evidence to support recom-
mendations regarding the use of pharmacotherapy among adolescent tobacco users.13 

Health Care Settings

In Europe, two-thirds of children and adolescents aged 8–18 years will visit a health care professional at least 
once a year, with a mean number of visits being 2.5.27 Health care settings (primary care, secondary care, den-
tists) offer important opportunities for delivering cessation interventions that target adolescent smokers.16 

Health care professionals have a very important role in terms of preventing tobacco use and supporting ces-
sation among adolescents. The ‘5 A’s’ (Ask-Advise-Assess-Assist-Arrange) model is the recommended framework 
for delivering cessation treatment in clinical settings including intervening with adolescents (see figure).28, 29 Specif-
ically, health care professionals should document tobacco and electronic cigarette use among all adolescents. 
Clinicians should provide brief cessation advice and assistance with quitting which includes counselling and 
pharmacotherapy as appropriate to all adolescents reporting tobacco or electronic cigarette use.15 16

School-based Interventions

School-based interventions have several advantages including high rates of access to adolescent populations. 
There is also evidence to suggest that school settings are preferred by adolescent tobacco users compared to 
health care or other settings for receiving cessation support.30 

Meta-analysis data has shown that adolescent tobacco cessation programs are more likely to be effective if 
they are offered within the school setting.31 Specifically motivational enhancement intervention programs and 
those employing cognitive behavioural techniques, delivered in schools over an extended period of time and 
include multiple components have been found to be effective in supporting short-term smoking cessation and 
smoking reduction.13, 31 Length of intervention appears to be an important predictor of successful smoking ces-
sation outcomes with higher cessation rates found for programs lasting for at least five sessions.31, 32 ‘Project EX’ 
(www.projectex.usc.edu), and the ‘Not on Tobacco -NOT’ (www.lung.org/associations/states/colorado/tobac-
co/not-on-tobacco) are two group-based school-based smoking cessation programs for adolescents which are 
promising international best practices.13, 33-35 

Information Technology

There has been increased interest in the use of technology to intervene with adolescent tobacco users.  In particular 



UNIT 2: Smoking Cessation Among Adolescents

83

interventions using text messages, digital self-help materials, and other technology-based applications have been 
tested in the literature. While these are promising strategies, data supporting the effectiveness of technology-based 
interventions is limited and as such it is recommended that they be used in combination with counselling.13, 17, 36-38   

Policy-based Interventions

At the municipality, country, or EU-level, legislative and policy efforts can contribute to supporting smoking 
cessation in adolescence. Increasing the price of cigarettes is particularly effective on adolescents and young 
people and is correlated to lower smoking initiation for non-smokers, and quitting or reducing smoking for 
smokers.39-42 There is some evidence that exposure to cigarette advertising is associated with a higher likelihood 
of adolescents initiating or continuing tobacco use.43 Likewise there is evidence, indicating that restrictions and 
bans on the sale of tobacco to children and– adolescents has reduced smoking and cigarette consumption in 
this age group.44 
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ASK all adolescents about current and past tobacco and 
electronic cigarette use
“Do you currently smoke, or use an e-cigarette or another kind of 
tobacco product?” What kind?
“Have you tried any of these products in the past?” What kind?

Tobacco Users:  
Deliver strong, non-judgmental, 
personalized ADVICE to quit smoking 
tailored to adolescent population and 
offer your support with quitting 
Non-Smokers/Ex-Smokers:  
Reinforce staying smoke free – elicit 
personally relevant reasons to abstain

ASSIST patient with developing a 
personalized plan for quitting 
– Set quit date 
– Provide practical counselling to 

prepare for quit date
– NRT may be considered in highly 

dependent adolescents  
(Secondary strategy)

– Provide self-help materials

ASSESS smoking 
history (duration of 
smoking, number 
of cigarettes, 
severity of nicotine 
dependence) and 
readiness to quit 
smoking at this time

– Follow-up appointment in 2-4 weeks after quitting 
– Consider referral to community based smoking cessation 

service 

 
Deliver 
Motivational 
Interviewing 

ASK

ADVISE

READY

ASSESS

ARANGE

NOT 
READY AS

SI
ST
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Key Recommendations for Health Professionals:

We summarize here evidence-based recommendations for supporting cessation among adolescent tobacco users.

Policy:
nn Increasing the price of cigarettes is a particularly effective for reducing smoking initiation, and quitting or 

reducing smoking among adolescent tobacco users and should be a employed by all governments as a pri-
ority (Level of Evidence A/B).

nn Exposure to cigarette advertising is associated with higher likelihood of adolescents initiating or continu-
ing tobacco use. Governments should as such ban tobacco advertising as a priority (Level of Evidence B).

nn Governments/health ministries should restrict the sale of tobacco to children and adolescents in order to 
reduce smoking and cigarette consumption in this age group (Level of Evidence B).

Counselling
nn There is good evidence that counselling is the most effective cessation intervention for adolescent tobac-

co users (Level of Evidence A).
nn The counseling interventions with the strongest level of evidence to support them are motivational en-

hancement and cognitive behavioural therapy (CBT) (Level of Evidence B).

Pharmacotherapy
nn Nicotine Replacement Therapy (NRT) is recommended as a second-line therapy for daily adolescent to-

bacco users who are dependent on nicotine (Level of Evidence B).
nn It is recommended that NRT be used in combination with counselling to maximize cessation outcomes 

(Level of Evidence A).
nn There is insufficient evidence to recommend the use of Bupropion and Varenicline for smoking cessation 

in adolescent populations (Level of Evidence C).

Alternative Therapies
nn Acupuncture is not a recommended treatment for smoking cessation among adolescents within health 

care/medical settings (Level of Evidence C).

Health Care Settings:
nn Health care providers should ask all adolescent patients about both tobacco use and electronic cigarette 

use (Strength of Evidence A).  
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nn Current tobacco users should be counselled about quitting smoking and referred to evidence-based re-
sources to support cessation when indicated (Strength of Evidence B).

nn Health care professionals should tailor advice to quit smoking to adolescent tobacco users by focussing on 
the short and long-term health effects, personal hygiene (smell, bad breath), implications for athletic per-
formance, attractiveness, and the cost of tobacco use in the short and long-term (Strength of Evidence C).

nn Health care providers should receive smoking cessation training to increase skill in addressing adolescent 
tobacco users among tobacco users (Strength of Evidence A).

nn Motivational Interviewing delivered by clinicians has been shown to be effective in reducing daily tobacco 
use among adolescents and as such is a recommended intervention strategy (Level of Evidence B). 

School Settings
nn School-based smoking cessation interventions that are based on cognitive behavioural or motivational 

enhancement strategies and are delivered over any extended period of time are effective in decreasing dai-
ly tobacco consumption and increasing short-term smoking abstinence and should be offered in all school 
settings (Level of Evidence B).

nn There is some evidence that complex interventions which combine intervention approaches (such as 
school based group counselling with telephone or mobile phone follow-up support, or incentives) may 
increase abstinence rates up to a 4-months after treatment as well as reductions in cigarettes smoked per 
day and are recommended as promising practices for intervening with adolescent tobacco users (Level of 
Evidence C).

Information Communication Technology
nn Information communication technology (ICT) interventions are an effective strategy for decreasing dai-

ly tobacco use in adolescents, however available evidence cannot support the use of ICT in supporting 
long-term smoking cessation;, as such it is recommended information technology interventions be used 
in combination with other counselling based intervention strategies (Level of Evidence B).

Community Settings
nn Community settings, such as summer camps or neighbourhood recreation centres, should be considered 

for the implementation of smoking cessation interventions in adolescents (Level of Evidence C).
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1.0 
INTRODUCTION

1.1 Tobacco use in adolescence

Experimentation with tobacco is common during adolescence with almost half of European adolescents re-
porting experimenting with tobacco use.2 There has been a significant decline in rates of adolescent use over 
the years (Figure 1 and 2). In 2015, an estimated 21% of 16-year-old students (Grade 10) in Europe were cur-
rent smokers (i.e. smoked in the past 30 days), and 13% smoked daily,2 a rate which is significantly higher com-
pared to rates of adolescent smoking in the United States (US) for the same year (12% and 6%, respectively).45 
The highest rates were found in Italy (37 %), Bulgaria and Croatia (33 % each).2  Figure 3 provides country spe-
cific rates of adolescent tobacco use in 25 EU countries. 

Figure 1: Cigarette use in the last 30 days by gender 25 country trend 1995-2015 
(percentage)			 
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Figure 2: Daily cigarette use by gender 25 EU country trend 1995-2015 (percentage)	
		

Source: ESPAD Report 2015.2

The use of electronic cigarettes has also become increasingly popular among adolescents in Europe with 23% 
of adolescents aged 15-17 years reporting having used, a nicotine containing electronic cigarette and 8% report-
ing use of non-nicotine containing.3 There is significant concern that electronic cigarette use could increase pro-
gression to daily smoking and undermine cessation efforts.6

Nicotine dependence begins and develops quickly during adolescence,4 and as such early initiation of tobac-
co use predicts smoking during adulthood.12 Two in every three adult smokers in the United Kingdom (UK) 
smoked their first cigarette before age 18; one in every three started before age 16.46

Adolescent smokers experience reduced physical fitness, shortness of breath, higher rates of cough and oth-
er respiratory symptoms, addiction to nicotine, and poorer overall health.1 Adolescent smokers are also more 
likely to have seen a doctor or other health professionals for an emotional or psychological complaint than non-
smokers and to have used other drugs.47 In the longer term, adolescent smokers have increased risk for impaired 
lung growth and decreased lung function.1 

Adolescents have in recent years been increasingly exposed to messages that inform them about the short- 
and long-term adverse health and social effects of smoking. In 2015, more than 75% of high school seniors in 
the US thought smoking a pack or more a day was harmful, compared to about 50% in 1975.45 Adolescent smok-
ers are less cognisant about the addictive nature of tobacco use and studies show that many adolescent smokers 
do not consider themselves addicted and reported that addiction may apply to adult smokers.48

30

25

20

15

10

5

0

Boys Girls

1995	 1999	 2003	 2007	 2011	 2015



UNIT 2: Smoking Cessation Among Adolescents

89

Figure 3: Daily tobacco use (past 30-days) by European country

Source: ESPAD Report 2015.2
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1.2 Intention to quit and rates of smoking cessation in adolescent smokers

A large proportion of adolescent smokers report an interest in quitting. In the 2012 US National Youth Tobac-
co Survey (NYTS), one in two current youth tobacco users (53%) responded that they intend to quit smoking.49 
An estimated 62% of adolescents identifying as monthly smokers at baseline in a Swiss longitudinal study re-
ported at least one quit attempt in a two year follow-up (mostly unassisted self-quitting); among them one third 
reported successful quitting.50

Adolescence (ages 10–18 years) is a key period for early intervention for both the prevention of tobacco use 
and support of smoking cessation. Importantly, early identification and treatment of adolescent tobacco use is 
crucial in preventing more serious short- or longer-term health consequences.

1.3 Existing Guidelines and Recommendations

Several previous guidelines have addressed smoking cessation in adolescent populations28, 29, 51-57 and were refer-
enced in the preparation of this chapter. Appendix A presents a summary of existing guideline recommenda-
tions regarding smoking cessation in adolescents and youth.
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2.0 
FACTORS INFLUENCING ADOLESCENT SMOKING CESSATION

2.1 Individual-level factors

Regardless of the type of intervention provided, smoking cessation is strongly associated with an adolescent’s 
willingness and motivation to quit.58 A meta-analysis of an US Project-EX-based smoking cessation trial among 
continuation school students found motivation to quit to be an important predictor of increased cessation rates.59

In a number of studies, smoking-related variables which consistently predicted adolescent cessation were 
lower levels of nicotine dependence (e.g. number of cigarettes smoked per day7, 8) and lower rates of alcohol 
consumption.60 Slow nicotine metabolism (i.e. CYP2A6 activity) is associated with a higher probability of quit-
ting.61 Data from six European countries indicated that low nicotine dependence was the most significant pre-
dictor of smoking cessation.62 

It has also been suggested that frequency of smoking,63 being overweight,64 physical inactivity64 and poor 
academic performance65 are associated with a lower likelihood of successful quitting. However, one study has 
indicated that physical activity was positively correlated only with smoking reduction, but not with smoking 
cessation.66

2.2 Role of Peers and Environmental Factors

Empirical research has identified that having friends who smoke is negatively associated with quitting smoking9, 10 
and intentions to quit.62, 67 Data from studies conducted in Europe confirmed that adolescent smokers experi-
enced greater social influence towards smoking compared to individuals who reported having quit.62 More spe-
cifically, current smokers experienced more pressure to smoke, more smokers in their environment, and both 
social norms and more positive attitudes toward smoking compared to adolescents who reported having quit 
smoking.62 Parental and/or sibling smoking, family stress are also associated with a lower likelihood of quit-
ting.15, 65  
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Although the relationship between social influence and smoking in adolescence appears to be strong, it is note-
worthy that this relationship is not consistent across all studies; this is indicative of the complexity of the pathways 
functioning in adolescent smoking initiation and cessation highlighting the need for extensive as well as current 
research in adolescent populations from different backgrounds in order to monitor these trends.68-70 Table 1 pro-
viders a summary of known factors which influence the liklihood that an adolecent will qutt smoking.

Table 1: Factors which affect adolsecents likelihood of quitting smoking

Less Likely to guit more likely to quit

Females –– Males

Greater Nioctine Addiction –– Older Age

Drug or Alcohol Use –– Hight motivation to quit 

Peer Tobacco Use (Friends who smoke) –– Academic Success

Family (Parent and sibling) Tobacco Use –– Slow Nicotine Metabolizer

Mental Health Illness

Overweight

Physical inactivity

Family Stress

Source: Adapted from Harvey & Chadi  2016.11
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3.0 
INTERVENING WITH ADOLESCENT TOBACCO USERS

Although an increasing number of trials have been conducted during the past decade, identifying effective in-
terventions for adolescent smoking cessation is still extremely difficult.12-14 There is substantial variability among 
intervention strategies tested, samples are often very diverse -both in individual as well as smoking-related char-
acteristics-, recruitment is challenging and low retention rates hinder the evaluation of the implemented pro-
grams.11, 13, 15, 16, 70, 71 Despite these limitations existing experience has provided insight into the design of smok-
ing cessation interventions for adolescents which we summarize in brief here.

3.1 TAILORING INTERVENTIONS 

It is recognized that adolescent tobacco users are a unique population and require tailored approaches to sup-
port smoking cessation.17 Health care professionals and educators working with adolescents should be aware of 
the needs and preferences of adolescent tobacco users.18

In a recent literature review by Gabble and colleagues (2015) various strategies to optimize adolescent-tar-
geted intervention designs and messaging were examined.17 Authors noted that youth cessation intervention 
should account for factors such as accessibility. Latimer et al. conducted a formative evaluation of various smok-
ing cessation messages, in order to identify the optimal content and presentation approach for this age group; 
then, on the basis of this evaluation, they created smoking cessation videos and tested their appeal on adoles-
cent high school students.19 The results of the evaluation confirmed that “message targeting” should build upon 
the specific beliefs, interests and characteristics of adolescent tobacco users in order to be highly persuasive and 
effective. Students rated “long-term health effects”, “impaired sports performance” and “decreased attractive-
ness” as the most important reasons to quit smoking. Similarly, according to another study of high school stu-
dents’ smoking behaviours and perceptions about the long-term physiological and pathological effects of smok-
ing had the potential to improve quit rates.72 This study found adolescents were indifferent about messages that 
have been used in multiple successful youth tobacco prevention campaigns which focus “concerns on not being 
accepted by peers” and “being exploited by the tobacco industry”. 
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Table 2 provides a summary of the recommended methods for tailoring cessation messages for adolescent 
tobacco users.

Table 2: Cessation advice for adolescents

Factors Description

Personal Hygiene
–– Focuses on factors such as bad smell and bad 
breath

Decreased Attractiveness
–– Focuses on decreased attractiveness to 
opposite / same sex including likes and dislikes 
of others, early aging, etc. 

Impaired Athletic performance
–– Focuses on reduced athletic performance 
associated with tobacco use

Short term health effects
–– Shortness of breath, frequent respiratory illness 
(e.g. bronchitis, cough), dental problems

Long term health effects	
–– Reduced long term illness (heart disease, 
stroke, cancer etc.)

Cost
–– Focuses on the short and long term financial 
cost of tobacco use.

Source: Adapted based on Latimer et al. 201219 and Milton et al, 200418

Regarding the “sources” of cessation-related messages, adolescents seemed to prefer messages delivered by ad-
olescents (both current smokers and quitters) as well as athletes and celebrities- teachers, parents, non-smokers 
and health care professionals were ranked significantly lower in adolescents’ preferences as “models” for deliver-
ing smoking cessation messages.19 In another recent study, adolescents indicated a preference for modern formats, 
such as web and video, with the delivery and tone being “informative but not preachy”.73  One study found when 
given two similar videos on smoking cessation, one focusing on the “gains” related to smoking cessation while the 
other focusing on the “losses” related to smoking, adolescents were more receptive to gain-based messages they 
considered these to be more novel.19 Given the wide use of loss-framed messages, for instance on warning labels 
on cigarette packages, the novelty of gain-framed messaging should be taken into consideration.



UNIT 2: Smoking Cessation Among Adolescents

95

Based on the results of a formative evaluation, Latimer and associates (2012) reported that in order be more 
appealing to adolescents, three factors need to be considered for messaging related to smoking cessation pro-
grams: message content, presentation approach and framing. Many of the current messages addressing smok-
ing are either unfocused (i.e., they aim to promote both smoking prevention and cessation in the form of ge-
neric anti-smoking campaigns), or irrelevant and uninteresting to adolescents (e.g., generic warning labels on 
cigarette packages).19 Moreover, according to Lane et al. (2011) adolescent smokers do not appear to be attract-
ed to “traditional” evidence-based cessation interventions such as quit lines and advice delivered by health pro-
fessionals. A study by Sussman and Sun (2009) suggests that intervention content should be fun and interesting, 
employing dramatizations, games and other interactive activities.

3.2 POLICY-BASED INTERVENTIONS

At the municipality, country, or EU-level, legislative and policy efforts can contribute to supporting smoking 
cessation in adolescence. Beginning in the mid-1980s, policies supporting tobacco control have been legislated 
and implemented in many EU countries, spearheaded by the initiatives of the World Health Organization.75 To-
bacco control policies, such as high taxation of tobacco, bans on public smoking and mass media campaigns, as 
well as efforts to make smoking less socially acceptable (i.e. denormalization) have widely contributed to overall 
decline of adult smoking in many countries.76, 77 Similar, though not as striking, findings regarding the impact of 
anti-smoking policies have been reported for adolescent smoking as well.78, 79

In 1999, the World Bank described the most effective tobacco control policies.80 The recommended cost-ef-
fective anti-smoking initiatives included tobacco price increases, tobacco advertisement bans, health warnings 
on cigarette packages, restrictions or total bans on smoking in public places, consumer’s information and treat-
ments to quit available to everyone. 

Increasing the price of cigarettes has been shown to be particularly effective in adolescents and young peo-
ple.39, 41, 42 In a study conducted in 87 countries, higher cigarette prices were correlated to lower smoking initia-
tion for non-smokers, and quitting or reducing smoking for smokers.40 Accordingly, cigarette promotions em-
ploying price reductions had an effect on transitioning from experimentation with cigarettes to regular smoking 
in young people.81

In a study by Hublet and associates (2009) multi-level analyses were performed to investigate the associations 
between well-established, cost-effective tobacco control policies at country level, in 29 different European coun-
tries, and smoking prevalence among 15-year-old adolescents. The results yielded significant gender differences 
in the potential efficacy of smoking policies; in the final model for boys, country-level affluence and the legality 
of vending machines were significantly associated with regular smoking and price policy was found to be mar-
ginally significant. Interestingly, the model for girls found only the legality of vending machines to be marginal-
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ly correlated with smoking. Gender differences in the potential influence of smoking policies were also reported 
on Pförtner ‘s et al. (2016) study evaluating the association of adolescent smoking with the level of implemen-
tation of tobacco control policies, taking into account differences in adolescents’ family affluence. For boys, to-
bacco price was negatively associated with weekly smoking, regardless of their family affluence. For girls, there 
were socio-economic differences in the association of tobacco control spending with weekly smoking. Howev-
er, for girls, regardless of their socioeconomic status, no policy was associated with smoking. The study showed 
that adolescent smoking is strongly influenced by countries’ average smoking prevalence. Therefore, authors 
propose that efforts in tackling general smoking have to be intensified as this strategy might indirectly decrease 
smoking among adolescents, in particular among girls.82

There is some evidence indicating that the impact of various anti-smoking policies often differs for adults and 
youth. Bans on tobacco advertisements have yielded mixed results in relation to their effects on adult smoking,39 
but among adolescents evidence indicated that pro-smoking advertisements were more easily recalled42 and that 
exposure to cigarette promotions was associated with higher likelihood of adolescents initiating or continuing 
tobacco use.43 In contrast, public smoking restrictions and bans appear to be more effective for adults rather 
than adolescents.41, 83 There is however some evidence indicating that in some instances restrictions and bans on 
sales to children and adolescents has reduced smoking and cigarette consumption in this age group.44

In addition, the role that mass media can potentially have in both preventing the initiation of tobacco use 
and supporting cessation in adolescence is sometimes underestimated; for example, tobacco-industry counter-
advertising can contribute in “creating” smoke-free environments in films, TV series, music videos etc. and in 
so doing reduce the presence of direct and indirect messages promoting smoking as “cool” and socially accept-
able.18 There have been mixed results regarding the efficacy of anti-smoking media campaigns on adolescent to-
bacco use, with some studies reporting little or no effect on younger people in comparison with other groups,84, 85 
and others86 reporting that media based state-sponsored anti-smoking campaigns were associated with smok-
ing reduction among youth. In addition, health warnings on cigarette packets were found to have little impact 
in reducing smoking; nevertheless, warnings on plain white packages appeared to be more effective than warn-
ings on traditional cigarette packages.87

There is a policy-based movement afoot which seeks to phase out tobacco by restricting access to the indi-
viduals born after the year 2000.88-90 Known as the “tobacco end game” the rationale is that given the known 
health consequences of tobacco use and the highly addictive nature of the product, tobacco products would fail 
to be approved by national health authorities if they were submitted for approval now. 88-90 While a complete ban 
would not be accepted by the general public, a partial ban appears to be acceptable.89 The “end game” strategy 
proposes that individuals born in or after the year 2000 have their supply of tobacco products restricted.89 This 
strategy has gained support from a variety of groups including the British Medical Association.88 
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Recommendations:
nn Increasing the price of cigarettes is a particularly effective for reducing smoking initiation, and quitting or 

reducing smoking among adolescent tobacco users and should be employed by all governments as a pri-
ority (Level of Evidence A).

nn Exposure to cigarette advertising is associated with higher likelihood of adolescents initiating or continu-
ing tobacco use. Governments should as such ban tobacco advertising as a priority (Level of Evidence B).

nn Governments/health ministries should restrict the sale of tobacco to children and adolescents in order to 
reduce smoking and cigarette consumption in this age group (Level of Evidence B).

3.3 COUNSELLING

There is good evidence that counselling is the most effective cessation intervention for adolescent tobacco us-
ers.13, 15 16 Counselling strategies have been shown to reduce daily cigarette consumption short-term abstinence 
among adolescents and, and there is some evidence to indicate intervention may increase the likelihood of long 
term smoking abstinence.11, 13, 15

Types of Counselling 
A variety of counselling based intervention formats have been tested in adolescent populations including: 

brief interventions, motivational enhancement, motivational interviewing, cognitive behavioural therapy, stage 
based interventions and contingency management. Often more than one approach is used within the counsel-
ling interventions. 

Brief Interventions
Brief interventions are short, problem-specific approaches for the treatment of health risk behaviours. As their 

name suggests, brief interventions generally take very little time, with their duration lasting as little as 30 seconds, 
or extending over a few sessions lasting 5-60 minutes.91-93 These brief contacts involve making the most of the op-
portunity to raise awareness, share knowledge and advise persons to consider making changes that improve their 
health and behaviours. In the smoking cessation field, brief interventions may act as a first step in the treatment 
process and determine if the smoker can stop or reduce on their own, as well as serve as a method to change spe-
cific behaviours before or during treatment. Clinicians and other health care professionals can use brief interven-
tions both as stand-alone interventions, and as an addition to other forms of tobacco use treatment.94 
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Motivational Enhancement
Motivational enhancement approaches, and mainly motivational interviewing (MI), is a popular approach 

in adolescent smoking cessation interventions.95 MI is a person-centered method to enhance an individual’s 
motivation and confidence to change harmful behaviours by the development of a discrepancy between cur-
rent behaviour and future goals, support of autonomy, expression of empathy, and resolution of ambivalence to 
support behaviour change.95 A review by MacGowan & Engle (2010) reports that MI has met the American Psy-
chological Association’s criteria for promising interventions in adolescent substance use. MI differs from other 
treatments in that its purpose is not to impart information or skills. Rather, MI emphasizes exploring and rein-
forcing a clients’ intrinsic motivation toward healthy behaviours while supporting their autonomy.97 Motivation 
Enhancement Therapy (MET) is an adaptation of MI. MET counselling strategies are personalized and objec-
tive feedback is incorporated and delivered using the MI framework.

Cognitive behavioural therapy (CBT)
Cognitive behavioural therapy (CBT) and social cognitive theory (SCT) are based on the assumption that 

smoking behaviour is initiated and further maintained due to dysfunctional thoughts and emotions; therapy 
is built upon teaching withdrawal symptom management techniques and developing self-regulation and self-
management in order to prevent relapses. Moreover focus is given to stress management, positive reinforcement 
and techniques that increase self-efficacy.18 SCT, a variant of CBT, proposes that smoking behaviour may be al-
tered by modifying social interactions among different cognitive, environmental and behavioural factors in or-
der to promote smoking abstinence.14, 98

Stage-based Interventions
The transtheoretical model of change (TTM) proposes that abstinence is achieved through a series of stag-

es of change: Pre-contemplation (not yet acknowledging that there is a problem behaviour that needs to be 
changed), Contemplation (acknowledging that there is a problem but not yet ready or sure about wanting 
to make a change), Preparation (getting ready to change smoking behaviour in the very near future), Action 
(actively changing smoking behaviour) and Maintenance (maintaining the behaviour change for more than 
6-months).99,100 TTM-based interventions seek to match intervention tactics to an individuals stage of change, 
in order to move an indivdiual to action. 

Incentive-based interventions
Incentive-based interventions also known as Contingency Management (CM) is a behavioural treatment 

in which desired behaviours, such as smoking abstinence, are directly reinforced with rewards (e.g., vouchers, 
cash).101 Among adult substance users, contingency management has demonstrated efficacy reducing use of 
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many substances, including tobacco.102, 103 Based on operant conditioning these interventions follow two sim-
ple principles: first, that substance use is maintained by the reinforcing effects of the drug, and second, that sub-
stance use can be decreased by the availability of alternative, non-drug reinforcers. Implementation of these 
interventions can however be challenging due to the need for rapid, accurate monitoring of tobacco use and im-
mediate delivery of rewards for abstinence.104

Evidence to Support Type of Counselling 
The counseling interventions with the strongest level of evidence to support them are those which employed 

motivational enhancement, stage-matched interventions, and cognitive behavioural therapy (CBT).13, 15 Specif-
ically, there is evidence to suggest that interventions that include attitude change, goal setting, self-monitoring, 
development of coping and problem solving skills, and self-efficacy, as well as interventions that aim based on 
motivation enhancement and resistance to social pressure, have been associated with better smoking cessation 
outcomes both in adults and adolescent smokers.12, 13, 31, 105

In sections 4-7 we examine the use of counseling based strategies in various settings and delivery channels 
including health care settings, schools, community and via information technology. 

Recommendations
nn There is good evidence that counselling is the most effective cessation intervention for adolescent tobac-

co users (Level of Evidence A).
nn The counseling interventions with the strongest level of evidence to support them are motivational en-

hancement and cognitive behavioural therapy (CBT) (Level of Evidence B).

3.4 PHARMACOTHERAPY

First line pharmacotherapies have been approved for use in adult populations who aim to quit smoking based 
on strong evidence regarding their efficacy in increasing rates of long-term abstinence. These include nico-
tine replacement therapies (NRTs) and non-nicotine medications, which provide low-doses of nicotine to as-
sist with managing withdrawal and cravings. A variety of NRT delivery products are available in Europe includ-
ing: transdermal patches, chewing gums, nicotine lozenges, sublingual tablets, inhaler, nasal and mouth sprays. 
Non-nicotine pharmacological treatments include bupropion hydrochloride and varenicline; both have been 
shown to reduce cravings and other withdrawal symptoms.106, 107
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3.4.1 Nicotine replacement therapies (NRTs)

Seven trials have been conducted in health care settings assessing the effectiveness of NRTs in adolescent smok-
ers, most of them focusing on the nicotine patch. Specifically, the effect of the nicotine patch on long-term absti-
nence in adolescent smokers has been examined in four randomized double-blind placebo controlled20, 21, 24-26 and 
three open-label trials, one of which used a randomized design.22, 108, 109 Five of these trials were conducted in the 
US, and, in all but one study25, 26 the nicotine patch was provided in combination with individual or group-based 
behavioural interventions. A trend toward significance was reported in only one study.24

Trials in adult smokers have shown that the use of NRTs support the reduction in craving, withdrawal symp-
toms and the number of cigarettes smoked, a necessary condition for achieving smoking cessation.110, 111 Ado-
lescents too experience craving and withdrawal symptoms.23, 112 However, evidence suggests that nicotine patch 
does not alleviate all withdrawal symptoms in adolescent smokers in the long-term, and may therefore be of 
limited efficacy. More specifically, at least two studies23, 24 have found that adolescent users of active nicotine 
patch do not differ for withdrawal symptoms from the placebo patch users. Another two studies found that the 
use of the nicotine patch was associated with less craving and lower withdrawal symptom scores,20, 22 especially 
among those who were abstinent,20 however, neither study showed any effect on continuous abstinence.

Several studies have also assessed the effect of the nicotine patch on the reduction of the number of ciga-
rettes smoked per day. Some trials have shown reductions in cigarettes smoked at end-of-treatment.22, 109 How-
ever, those that used controls have shown that the observed reductions were not associated with the treatment 
group24, 108 suggesting that the use of the nicotine patch was not more effective. More recently, an open-label 
study assessed the effectiveness of the combined use of cognitive behavioural motivational enhancement ther-
apy and nicotine patch in a sample of 34 adolescents (mean age 19 years, SD: 1.9) and found that young smok-
ers reduced the number of cigarettes smoked per day and severity of nicotine dependence significantly.113 How-
ever the open-label design of the study and the optional nature of the use of nicotine patch obscure the possible 
benefits of nicotine patch therapy.

Sparse evidence is available regarding the efficacy of nicotine chewing gum and nasal spray in the adolescent 
population. In the case of nicotine gum, evidence comes from one randomized double-blind placebo-controlled 
trial24 and one randomized open-label trial.108 One open-label RCT has tested the use of nasal spray in the ado-
lescent population.114 None of these trials showed a long-term benefit of these aids for adolescent tobacco users.

Adverse health effects from the use of nicotine patches are minor and include local skin reactions,24-26,109 

headache,20-22  nausea/vomiting,21, 23 tiredness, sleep disturbances, joint/muscle ache,24-26 and light headedness/
dizziness.21, 115
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Recommendations:
nn Nicotine Replacement Therapy (NRT) is recommended as a second-line therapy for daily adolescent to-

bacco users who are dependent on nicotine (Level of Evidence B).
nn It is recommended that NRT be used in combination with counselling to maximize cessation outcomes 

(Level of Evidence A).

3.4.2 Bupropion

Bupropion is a non-nicotine therapy for smoking cessation available in tablet form by prescription only 
which has been shown to be effective in increasing rates of smoking abstinence in the general population of to-
bacco users.28, 116  

Five RCTs,117-121 and one open-label study122 have been conducted in health care settings focusing on the effi-
cacy of bupropion hydrochloride (sustained release SR or XL) on smoking cessation among adolescent smokers. 
All trials but one121 were conducted in the USA. All trials but one118 included some kind of a behavioural coun-
selling component in addition to medication. One trial included bupropion in addition to the nicotine patch.119

Among the trials with relatively large samples, one trial120 reported that high dosages of bupropion might be 
more efficacious for smoking cessation than placebo during the treatment phase, but not following treatment 
(i.e., significant differences in quit rates between the groups disappear after the discontinuation of the medica-
tion). In contrast to studies conducted in adult smokers,123 bupropion SR seems to have no effect also when it is 
used as an adjunct to nicotine patches in adolescents.119 One RCT found bupropion SR’s use may yield promis-
ing results when combined with contingency management.117

There is weak mixed evidence to support the use of bupropion SR for achieving intermediate treatment goals, 
such as the reduction of the number of cigarettes smoked per day and the reduction of withdrawal symptoms. 
One large trial comparing the efficacy of the combined use of bupropion and nicotine patch versus nicotine 
patch and placebo bupropion found that the combined intervention did not result in a statistically significant 
difference in the reduction of craving scores over time.119 A study by Niederhofer and Huber found no differ-
ences in the reduction in the number of cigarettes smoked per day between adolescents in bupropion group and 
those receiving placebo.121 However, evidence from at least one study found that bupropion was effective in re-
ducing the number of cigarettes smoked per day, as well as reductions in exposure (carbon monoxide levels), 
withdrawal symptoms and cravings in adolescents smokers.122 

Data on the adverse health effects associated with the use of bupropion are available from at least four tri-
als involving a pooled total of 407 adolescent smokers.13, 117, 119-121 Adverse events were mild and included: head-
aches, insomnia, irritability, and dream disturbances.13, 117  No increased risk explicitly associated with the use of 
bupropion was reported by Killen and associates (2004) and Niederhofer and Huber (2004).121 Approximately, 
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4% of the participants in the study of Muramoto and colleagues (2007)120 reported adverse effects. In two cases 
participants were hospitalised for drug and other substance use-related events. Finally, adverse effects from the 
use of bupropion were reported by a significantly greater proportion of bupropion users compared to the place-
bo group only in the trial conducted by Gray and colleagues (2011).117

In summary, evidence regarding the effectiveness of the use of bupropion on smoking cessation in adoles-
cent smokers is based on a limited number of trials and suggests that the drug does not have a persistent effect 
on smoking abstinence.13, 14, 124

Recommendations:
nn There is insufficient evidence to support that bupropion can be an effective cessation aid for adolescent 

smokers who are dependent on nicotine (Level of Evidence C).  

3.4.3 Varenicline

Varenicline is a partial agonist of the α4β2 nicotinic acetylcholine receptor, offering a two-pronged approach 
to treating the addiction: as a partial agonist of the nicotinic receptor, this drug reduces the symptoms of nicotine 
withdrawal, while it simultaneously blocks some of its reinforcing effects. Varenicline produces approximately fif-
ty percent (50%) of the receptor stimulation provided by nicotine, and blocks the effects of nicotine inhaled from 
cigarette use.142 There is strong randomized controlled trial evidence that varenicline increases rates of smoking ab-
stinence among adult tobacco users and has found to be superior to both NRT and bupropion.28, 116 Varenicline is 
however. not currently approved among adolescents. 

Three trials have examined the use of varenicline on smoking in adolescent tobacco users.117, 126, 127 One of 
these was small and compared varenicline with bupropion, but included no placebo control.117 This trial found 
no-effect of varenicline on smoking abstinence. Faessel and colleagues (2009)126 conducted a multicenter, ran-
domized, double placebo-controlled, parallel-group trial in order to examine the pharmacokinetics, safety, and 
tolerability of varenicline in adolescent regular smokers aged 12 through 16 years. Participants were first classi-
fied in two groups according to their weight—high body weight (>55 kg; n=35) and low body weight (≤55 kg; 
n=37). Adolescents were then randomized to receive a dose equivalent to a standard adult dose (1.0 mg twice 
daily for those weighting >55 kg, and 0.5 mg twice daily for those weighting ≤ 55 kg), a lower dose (0.5 mg once 
daily) or placebo for 14 days. The study showed that higher varenicline dosage was associated with greater re-
ductions in smoking at 16-day follow-up only among participants with high-body weight. Among participants 
with low body weight, reductions in smoking were similar across standard dose, low dose and placebo condi-
tions. Another trial testing varenicline’s efficacy among adolescents was underway when the present review was 
conducted.127, 128
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No serious adverse events associated with the use of varenicline were reported in the study by Gray and asso-
ciates (2012).118 Faessel and colleagues (2009)126 found that the only treatment-related psychiatric adverse events 
were abnormal dreams (n=2) and transient anger (n=1), but these effects were considered to be mild.

In summary, owing to the limited number of studies conducted, there is still insufficient evidence about the 
effectiveness of the use of varenicline on smoking cessation in adolescent smokers. More research is needed to 
assess the value of varenicline in adolescent smoking cessation.

Recommendations:
nn There is insufficient evidence to support the use of varenicline as an effective smoking cessation aid for ad-

olescent smokers who are dependent on nicotine (Level of Evidence C).

3.5 Other Interventions

3.5.1 Acupuncture 

Acupuncture is a traditional Chinese therapy; it is generally performed using fine needles inserted through 
the skin at specific points of the body. Needles can be stimulated by hand or by using an electric current (elec-
tro-acupuncture). Other related therapies, in which points are stimulated without employing needles include 
acupressure, laser therapy and electrical stimulation.129 Currently, there are two approaches to explain the effect 
of acupuncture. In the traditional approach (Traditional Chinese Acupuncture, TCA), the needles are insert-
ed into particular locations where, it is believed, they can correct disturbances of a force called qi that underlie 
the patients’ illness. Other locations are not believed to have this special property, and therefore can be readily 
used as placebo control. This is the theory that underlies most trials of acupuncture. In a more recent approach, 
known as Western Medical Acupuncture (WMA,) the effect is thought to be the result of stimulating nerves or 
connective tissue.130

Two trials conducted in health care settings have tested the effectiveness of acupuncture on smoking cessa-
tion among adolescent tobacco users. In a case control study, Kang et al. (2005) tested acupuncture in a sample 
of Korean adolescents attending high school. A double-blind RCT by Cai et al. (2000) was conducted in a sam-
ple of Singaporean adolescent tobacco users attending a smoking cessation clinic where acupuncture was of-
fered as an alternative to the standard counselling. In Kang et al (2005)131 study the intervention group received 
metal acupuncture with the use of adhesive paper, whereas in that study of Cai and colleagues (2000)132 received 
laser acupuncture. In both studies the control group received some kind of “placebo” acupuncture. In the Kang 
et al (2005)131 study rates of smoking abstinence were very low in both the intervention group (0.6%) and con-
trol group (0%) after 4 weeks. Moreover, differences between intervention and control groups on secondary out-
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comes (change in the taste of tobacco, intensity of the desire to smoke, reduction in cigarette consumption) were 
not significant. Cai and colleagues found no significant differences between intervention and control groups at 
end of the 4-week treatment period nor the three-month follow-up (OR= 0.971, CI=0.53-1.77). Both groups 
documented an increase in smoking abstinence at the 3-month follow-up (24.8% and 26.2% for intervention 
and control respectively) and the majority (80%) of participants reported a reduction in daily tobacco use. 

In summary, our review has found no evidence to support that acupuncture treatment is effective in adoles-
cents’ smoking cessation.

Recommendations:
nn Acupuncture is not a recommended treatment for smoking cessation among adolescents within health 

care/medical settings (Level of Evidence C).
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4.0 
HEALTH CARE / CLINICAL SETTINGS

Health care settings, both primary care and secondary care, offer important opportunities for delivering cessa-
tion interventions that target adolescent smokers. Health care services can reach a wide diversity of adolescents, 
including those who are less connected to their school and less interested in quitting smoking.133, 134

In Europe, two-thirds of children and adolescents aged 8–18 years will visit a health care professional at least 
once a year, with the mean number of visits being 2.5.27 In the UK, around half of 14-15-year-old students had 
visited their doctor in the past three months; and 4-10% will be admitted to hospital.75 Both office visits and 
hospitalization offer important opportunities for address tobacco use and cessation with adolescents. In the 
case of hospitals this includes both general admissions and admissions to mental health facilities. Compared to 
their non-smoking peers, adolescent smokers are also more likely to have seen a doctor or other health profes-
sional for emotional or psychological complaints.47 For example, an estimated 72% of 16-year-old “ever” tobac-
co users in Greece visited a doctor for a health related problem in the past year, a higher proportion compared 
to never-smokers (67%).135  Dental care professionals, in particular, are in the unique position to identify and 
intervene with tobacco users. More than half (57%) of individuals aged 15 to 24 years in the European region 
have visited their dentist in the past year, with the average number of visits being 2.4 per year.136 Dental care re-
quires frequent contact over an extended period of time, providing a mechanism for long-term assessment and 
reinforcement. In addition, dentists are able to communicate tobacco cessation advice in the context of the ef-
fects of tobacco use on oral health.137, 138 Data from the US139, 140 and Finland141 suggests that adolescents would 
be willing to speak to health care professionals regarding their intention to quit and receive recommendations 
on treatments.142, 143 

Health care professionals have a very important role in terms of preventing tobacco use and supporting ces-
sation among adolescents. Office-based brief clinician interventions have been found to promote smoking ces-
sation in adult tobacco users,28, 141, 143-149 this has led to expert consensus of the importance of early identification 
of smoking status and the delivery of brief interventions to promote tobacco cessation in adolescents as well.28 
Specifically, clinicians are urged to incorporate brief, “5A’s” (Ask, Advise, Assess, Assist, Arrange) interventions 
into their routine clinical practice. Figure 1 provides an overview of the “5As” model.28, 92, 143, 144 The model in-
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volves “asking” about tobacco use, delivering brief non-judgemental “advice” to quit, “assessing” readiness to 
quit and smoking history, “assisting” with cessation using evidence-based techniques, and “arranging” follow-
up. Due to the increased use of electronic cigarettes as well as other forms of tobacco among adolescents, health 
care professional should ask about both tobacco and electronic cigarette use and use of alternative forms of to-
bacco such as chewing gum, cigars, hookah.  

Recommendations:
nn Health care providers should ask all adolescent patients about both tobacco use and electronic cigarette 

use (Strength of Evidence A).  
nn Current tobacco users should be counselled about quitting smoking and referred to evidence-based re-

sources to support cessation when indicated (Strength of Evidence B).
nn Health care professionals should tailor advice to quit smoking to adolescent tobacco users by focussing on 

the short and long-term health effects, personal hygiene (smell, bad breath), implications for athletic per-
formance, attractiveness, and the cost of tobacco use in the short and long-term (Strength of Evidence C).

nn Health care providers should receive smoking cessation training to increase skill in addressing adolescent 
tobacco users among adolescent tobacco users (Strength of Evidence A).
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FIGURE 1: TOBACCO TREATMENT PROTOCOL FOR ADOLESCENTS
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4.1 Behavioural interventions in health care settings

We review here counselling based (behavioural) interventions that have been tested in health care settings. 

4.1.1 Brief Interventions

Between 2000-2016, four RCTs have tested brief interventions in adolescent populations in clinical set-
tings.138, 141, 146, 148 All four of these studies were conducted in dental health environments; among them three 
were conducted in Finland and one in the US.147 The three Finish studies138, 141, 148 assessed the long-term effects 
of a simple brief intervention compared to standard care and produced relatively high (over 15%) abstinence 
rates in the treatment condition, but no statistically significant differences between conditions. The US trial em-
ployed an enhanced brief intervention and yielded negative effects at follow-up.146 All four trials had relatively 
weak designs, which may have contributed to the lack of significant outcomes.

Specifically, one Finish study randomized 127 adolescent smokers (15-16-years of age, 52% girls) into a den-
tist-led intervention (n=37/44), a school-nurse led intervention (n=29/41), or a control group (n=28/39).141 The 
two intervention groups received a 24- and 49-minutes of contact time, respectively based on the “5A’s” model. 
The control condition included a leaflet about the harmful effects of smoking. At the 3-month follow-up self-re-
ports indicated that 22% of the participants in the dentist’s group reported abstaining from smoking, compared 
to 21% in the nurse’s group, and 11% in the control group. However, the small number of participants coupled 
with the lack of the bio-chemical validation of abstinence reduces substantially the strength of this evidence.

A controlled trial originally conducted in Finland in 1992,138 randomized 2,586 12-year-olds to either a brief 
intervention (n=1348), which exposed participants to photographs of teeth discoloration or a standard dental 
care group (n=1238). Difference between the conditions in terms of effects on smoking abstinence was non-sig-
nificant (RR=1.09, 95% CI: 0.87-1.36). Almost 16 years later, in 2008, the same group followed that cohort with 
the aim to assess the possible long-term effectiveness of the brief intervention.148 They managed to complete fol-
low-up with 529 (39%) and 491 (35%) of the participants from the original intervention and control group, re-
spectively. Approximately 15% of participants in the intervention group and 19% of those in the control group 
reported current smoking at the age of 30 years, a non-significant difference.

Despite the limited evidence regarding the efficacy of brief interventions to support cessation among adoles-
cents, based on evidence generated from adult populations brief interventions are recommended strategies for 
intervening with tobacco users in clinical settings.28
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4.1.2 Motivational enhancement & motivational interviewing 

From 2000 onwards, six trials were published which tested the efficacy of MI interventions delivered in 
health care settings on smoking cessation among adolescent smokers. All trials used samples of adolescent 
smokers from the US. All but one study150 used a randomized controlled study (RCT) design and instead used a 
control group in which brief advice was given. Two out of the six trials implemented a cessation intervention in 
special populations; these included adolescent smokers with psychiatric disorders,151 and outpatients in a sub-
stance abuse program.150 Two of the studies133, 150 involved solely face-to-face motivational interviewing, while, 
the rest, included also some other component. Brown and colleagues (2003)151 additionally used a relapse pre-
vention manual and a self-help pamphlet, Colby and colleagues (2012)152 included a follow-up call of 15 to 20 
minutes one week after the initial session and a brief telephone-based parent intervention. Horn and colleagues 
(2007)153 included a homework book, a handwritten postcard within 3 days of the intervention and motivation-
al phone calls. None of the trials reported significant results on smoking cessation. However, some of these tri-
als yielded significant results on outcomes that can potentially mediate cessation, mainly regarding the reduc-
tion of cigarettes smoked per day in the intervention groups.133, 150, 153

Interventions tested to date vary largely regarding treatment format or modality (e.g., group, individual, tel-
ephone, in-person, use of technology), and design (e.g. providing assessment and feedback, pre-treatment ad-
junct, or post-treatment follow-up). Understanding the influence of these characteristics may assist with under-
standing the sub-population of smokers who benefit most from MI interventions and improving the design of 
future interventions targeting adolescent tobacco users. 

Apart from intervention characteristics, understanding the possible underlying mechanisms of change in MI 
interventions can also improve effectiveness.98 Based on evidence from addiction centers102 MI’s effectiveness 
is associated with client’s language preference, experience of discrepancy, and certain techniques, such as deci-
sional balance. However, they also reported that evidence for client readiness, client engagement, client resist-
ance, and client confidence was inconsistent. They concluded that although the theories underlying MI are rich, 
they are not integrated into a formal and comprehensive theory, making it difficult to pursue investigations on 
the mechanisms of change. Applying more theory-based structure to MI intervention design and content ap-
pears warranted.97

In summary, although none of the interventions resulted in significant increases in rates of smoking cessa-
tion (i.e., effect sizes tend to be small), some of them showed some promise in reducing the number of cigarettes 
smoked per day. There is as mixed evidence regarding the efficacy of MI in achieving cessation in adolescent 
populations, however good evidence that MI produces reductions in smoking consumption in the adolescent 
populations.133, 150, 153 Most studies of MI interventions in adolescent are small, which limits their quality. Further 
research; to better understand the role of MI in adolescent populations, in needed.



Tobacco Cessation Guidelines for High-Risk Groups (TOB.g)

110

4.1.3 Transtheoretical Model of Change (TTM)
A small number of TTM interventions have been evaluated for adolescent smoking cessation in health care 

settings. Specifically, from 2000 onwards, three RCTs were published which tested efficacy of TTM-based in-
terventions on smoking cessation among adolescent smokers (n=808 randomized adolescent smokers). Two of 
these trials used samples of adolescent smokers from the USA154, 155 and one from Finland.76 Of the three tri-
als, only one by Hollis and colleagues’ (2005)154 yielded a significant effect on smoking cessation outcomes. Ab-
stinence rates after 2 years were significantly higher for the intervention group, relative to the control group 
(OR=2.42; 95% CI: 1.40-4.16) for current smokers however no effect was observed for adolescent who had “ex-
perimented” with tobacco use in the past month.154 Study findings suggest that it is advisable for intervention 
protocols to separate smokers from “experimenters” and tailor interventions to these sub-groups. 

4.1.4 Incentive-based Interventions

From 2000 onwards, only one trial was published which tested the efficacy of incentive-based interven-
tions delivered in health care settings on smoking cessation among adolescent smokers. Findings suggest that 
combined treatment may be superior to CM alone, at least during treatment. While this trial has yielded some 
promising results, additional research is required to better understand the value of incentive-base interventions 
in supporting cessation in adolescent smokers.117

Recommendations
nn Health care professional should be prepared to deliver brief counselling based interventions to adolescent 

patients who smoke that is tailored to their stage of change (Level of Evidence B).  
nn Counselling interventions based on motivational Interviewing are effective in reducing daily tobacco use 

among adolescents and are as such recommended interventions (Level of Evidence B).
nn There is insufficient evidence to recommended incentive-based intervention as a smoking cessation aid 

for adolescent smokers in health care settings (Level of Evidence C).
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5.0 
SCHOOL SETTINGS 

Schools, and educational settings, have the potential of offering effective smoking-cessation interventions and 
there is evidence to suggest that these settings are preferred by adolescent tobacco users compared to health 
care or other settings.30 A meta-analysis of 48 trials involving adolescent tobacco user concluded that tobacco 
cessation programs are more likely to be effective if they are offered within the school setting (classroom and 
school clinic).31

School-based interventions have several advantages including high rates of access to adolescent popula-
tions. In most developed countries more than 90% adolescents attend school or are associated with some form 
of formal education.156 Likewise, school health practitioners are easily accessed by students, without parental 
involvement, and can provide on-going support with no cost.157 Where available, school health practitioners 
(most commonly, nurses) may be equipped with the appropriate skills and credibility to offer specialised assis-
tance that can support smoking cessation. The school setting is also ideal for conducting long-term interven-
tions (interventions that extend over the entire annual academic period). School environments also allow for 
enhanced communication and engagement with peers, teachers, and parents as all these groups can be part of 
comprehensive, multi-level interventions to prevention and smoking cessation.158 In addition, given the increas-
ing role of internet and novel ICT applications, schools can offer access to computers and online services to all 
students, thereby making possible the implementation of interventions that include technology as the key inter-
vention medium.159 Finally, schools are the appropriate settings also to target youth of higher risk of smoking-
related adverse effects, notably youth with poor academic performance, repeated suspensions, conduct prob-
lems, drug use etc.160, 161

This section reviews the available evidence pertaining to the effectiveness of interventions implemented in 
the school setting. Accounting for differences both between and within countries, the review included both 
classroom-based and school-clinic interventions. Classroom-based interventions refer to interventions deliv-
ered within intact classrooms as part of a classroom course.12, 35 School-clinic interventions refer to the imple-
mentation of private structured interactive sessions for small groups of students who voluntarily or compulsory 
seek tobacco cessation assistance. The latter are delivered in a designated classroom or office but outside of the 
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regular classroom context. Generally, ‘clinics’ operate during school hours and participants are released from 
class to attend the clinic.12, 30, 162 

The vast majority of tobacco cessation interventions implemented in the school-setting use psychosocial ap-
proaches to cessation, including fact-based, attitudinal educational approaches; only a small number of school-
based interventions have combine psychosocial approaches with pharmacotherapy.13

5.1 Behavioural interventions in school settings

5.1.1 Brief interventions

At least two trials have evaluated the effects of school-based ‘enhanced’ brief interventions in smoking cessa-
tion, and both have documented short-term effects on smoking cessation. 

Specifically: 
A US-based RCT evaluated the effectiveness of a school nurse-delivered smoking-cessation counselling in-

tervention for adolescent smokers based on the ‘Calling It Quits” counselling intervention protocol — a CBT 
enhanced version of the “5 A’s” model adapted for adolescents.140 Adolescent smokers were randomized to ei-
ther the intervention (n=486) or a control condition (n=582). Compared to the control group, the interven-
tion group documented a reduction in the number of cigarettes smoked, number of days smoked (in the past 
7 days), and significantly higher saliva cotinine-validated cessation rates at the 3-month follow-up (OR=1.90, 
95% CI: 1.12–3.24), but only among male students (10% vs. 2%); effects were not sustained at the 12-month 
follow-up.

In Denmark, Dalum and colleagues (2012)147, 163 conducted a RCT of a smoking cessation intervention de-
signed for daily smokers attending 22 alternative schools (mean age 17.7 years; n=514 at 1-month and n=369 at 
14-month follow up). The intervention involved a short 3- 5-minute motivational interviewing counselling ses-
sion and a range of self-help materials. The study found positive short-term effects regarding smoking cessation 
(5% vs. 2% in control; adjusted OR=4.50, 95% CI: 1.20−16.86), but the effect did not maintain at 12-month fol-
low up (8% vs. 7%).

Taken together, although limited, the available evidence indicates that school-based brief smoking-cessation 
interventions which are enhanced by cognitive behavioural and are delivered by school nurses can be effective 
in promoting at least short-term abstinence among adolescent smokers.
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5.1.2 Motivational enhancement / interviewing 

Many school-based programs have relied on motivation enhancement to achieve abstinence.13 Among them, 
Project EX stands out as an important evidence-based smoking cessation program for adolescent smokers.33, 34 
Project EX is based on the premise that a lack of motivation is an important independent factor for unsuccess-
ful smoking cessation in adolescents; other factors may include social influence and nicotine dependency. Orig-
inated and implemented mainly in the US, Project EX consists of 8 40-45 minute group-based sessions delivered 
over a 6-week period, and uses a motivational enhancement framework in conjunction with additional com-
ponents (e.g., games, yoga and meditation) to increase coping strategies when trying to quit smoking or main-
tain quit status, and to increase awareness of the reasons for participants to discontinue smoking.33 The first two 
weeks of the program focus on preparing for quitting. Participants are asked to make a quit attempt at the end of 
the second week of the program. The final four weeks of the program focus on strategies for maintaining smok-
ing abstinence. Trained counsellors deliver the group-based sessions during school hours. 

Table 3: Overview of the Project EX Curriculum

SESSION NAME CONTENTS

Orientation
–– Imparts the ground rules for the class and discusses 
reasons for using, not using, quitting tobacco, or 
remaining tobacco free

Tobacco affects your life
–– Discusses how tobacco use can cause, rather than 
relieve stress

Health dangers of tobacco use
–– Discusses the harmfull substances in tobacco and 
how it can injure one’s body

Quitting step 1-Making a commitment about 
not using tobacco

–– Discusses addiction to tobacco. Methods of quitting 
and physical and psychological aspects of withdrawal 
are discussed

Quitting step 2 -Managing withdrawal 
symptoms

–– Discusses more about nicotine, addiction and 
strategies of avoiding addiction or managing 
withdrawal symptoms. Psychological coping includes 
self-forgiveness and avoiding false expectations 
regarding how not using tobacco or quitting will and 
will not affect one’s life
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SESSION NAME CONTENTS

Taking care of a healthy body
–– Involves learning lifestyle balance strategies, including 
weight control and practising a “yoga activity”

Taking care of your piece of mind

–– Involves learning more coping strategies, including 
assertiveness training and anger managment. 
Participants also learn the “letting feelings pass” 
meditation activity

Not smoking again: commitment and avoiding 
relapse

–– Involves learning means to avoid using tobacco again, 
or staying tobacco free, and mentions how topics 
covered in the tobacco education program could be 
applicable to other substances

Source: Gonzálvez et al 2015164

Evidence from five trials (with different strengths and weaknesses) indicates that Project EX is effective in 
producing promising short-35, 165 and long-term33, 59, 166 effects on prolonged (30-day) smoking cessation and a re-
duction in cigarette consumption.165, 166 Importantly, the implementation of Project EX has been associated with 
significant increases in the levels of motivation to quit smoking both during and following treatment59 as well 
as decreases in future smoking intentions and nicotine dependency scores.165  Project EX has also been imple-
mented outside the US.167

PROJECT EX

The official site of Project EX is www.projectex.usc.edu

A brief, technical presentation of Project EX can be found at:  
www.theathenaforum.org/sites/default/files/Project%20EX%204-21-12.pdf). 

For an overview of Project EX see Sussman et al 2014161
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In addition to Project EX, at least seven school-based trials have assessed the effectiveness of motivational en-
hancement interventions.153, 168-172 Three168, 171, 172 were US-based and met the criteria for inclusion in Stanton and 
Grimshaw’s 2013 Cochrane review.13 Two studies were conducted in South Korea169, 170 with their results published 
in Korean. All trials showed positive short-term outcomes, but none showed significant effects on abstinence at 
6-months or longer. Specifically, there is only one relatively large study that examined long-term effects on smok-
ing abstinence.172 This study used telephone-delivered motivational interviewing that included school-based print 
and electronic media and access to a stage-tailored website (n=25 schools; n=1,058) as compared to no-interven-
tion (n=25 schools; n=1,093).172 The study found that participants in the treatment group had higher self-reported 
7-day (48% vs. 40%), 1-month (36% vs. 29%), and 6-month (22% vs. 18%) prolonged abstinence rates, compared 
to the control group, but the effect at 6 months was non-significant (RR=1.60; 95% CI: 0.94-2.71).13

Other rather small studies have assessed secondary cessation outcomes. Kelly and Lapworth (2006)171 com-
pared the effectiveness of a 1-hour motivational interview session to standard care (advice/education) in 15-year-
olds referred by school administrators because of tobacco use (n=56). The study showed significant short-term 
reductions in the quantity and frequency of smoking relative to standard care, but positive effects were not main-
tained at the 3- or 6-month follow-up. Colby and colleagues (2012)152 compared an enhanced motivational inter-
viewing condition (n=79) to a brief advice session (n=83) among 16-year-olds who smoked at least once a week. 
In addition to an individual session of motivational interviewing the intervention arm comprised a 1-week tele-
phone booster session and a brief parenting intervention (all with a 15–20-minute duration). The participants in 
the motivational interviewing condition significantly reduced the number of cigarettes they smoked at 1-month 
follow-up, but no differences were observed between conditions at 6-month follow-up (5% vs. 3%). Finally, two 
separate studies in South Korea assessed the effectiveness of a motivational interviewing-based smoking cessa-
tion program using non-equivalent control group pre-test-post-test design (i.e. school classes had similar charac-
teristics but students were not allocated at random to conditions).169, 170 Authors reported a significant decrease in 
cigarettes smoked per day and urinary cotinine levels in the experimental group, compared to the control group. 

Taken together, evidence pertaining to the effectiveness of in school-based programs suggests that motiva-
tional enhancement can yield positive short-term primary (abstinence) and secondary cessation effects such as 
decreased cigarette consumption, frequency of smoking, as well as the advancement of future non-smoking ex-
pectations. More studies, with larger samples, are warranted to confirm possible long-term (3-months or long-
er) effects on cessation.
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5.1.3 Cognitive behavioural therapy (CBT) / social cognitive therapy (SCT)

The US-based “Not-On-Tobacco” (NoT) program is a widely used smoking reduction / cessation interven-
tion designed for school-aged youth above 13 years and is grounded in SCT.173 Designed separately for male 
and female smokers, NoT consists of ten 50-minute group sessions run by trained facilitators (teachers, coun-
sellors, nurses and health educators) during school hours. NoT covers the entire quitting process, including pre-
paring to quit and preventing relapses. It aims specifically at improving life skills especially by making smokers 
learn to identify their reasons for smoking (cognitive), adopt healthy alternatives to smoking (behavioural), and 
identify people who will support them in their efforts to quit (environmental).

A number of school-based trials have assessed the effectiveness of NoT,174-179 all concluding that the program 
is relatively effective in achieving – if not sustained cessation – a significant reduction in smoking. Specifically, 
evaluation studies conducted by key NoT investigators have suggested that the program helped approximately 
90% (of over 12,000 participants in total) to either quit or reduce smoking, while produced intent-to-treat ab-
solute quit rates between 15% and 19%.177, 180 Moreover, as one study has shown, the intensive, multi-session in-
tervention has been effective with adolescent smokers with various degrees of nicotine dependency, including 
high-dependent smokers (as opposed to the brief intervention that produced positive outcomes with only low-
dependent smokers).181 However, using stricter criteria for follow-up assessment (i.e. 6-month follow-up assess-
ment), intention-to-treat analysis conducted in the context of the 2013 Cochrane review13 suggested that none 
of the 6 NoT trials published between 2001 and 2011174-179 individually demonstrated a statistically significant 
effect–likely attributed to the limited power of the individual trials.96 In the same review, the pooled analyses of 
NoT trials produced a statistically significant effect, RR=1.31, 95% CI: 1.01-1.71).

Not on Tobacco (NoT)

For a brief overview of Not on Tobacco (NoT) smoking cessation program see  
www.cdc.gov/prc/pdf/not-on-tobacco-smoking-cessation.pdf

The official site of NoT: www.lung.org/associations/states/colorado/tobacco/not-on-tobacco/

In addition to the NoT intervention, two recent rather small trials have evaluated the effectiveness of school-
based interventions designed using CBT models–each reporting non-significant abstinence effects of the inter-
vention relative to the control condition. 
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Specifically:
A South Korean study evaluated CBT for smoking cessation among middle school male smokers.182 Chun et 

al. (2012)182 compared a six session CBT intervention (n=35) with a 1-hour education session (n=45) using a 
pre-test-post-test non-equivalence control group design. Although intervention participants had significantly 
lower nicotine dependence relative to control condition, there was no significant difference in self-reported or 
biochemically confirmed abstinence at end-of-treatment. 

A cross-national trial183, 184 assessed the combined effect of CBT and cognitive bias modification (CBM) mod-
el – a treatment that aims at retraining automatic impulsive action tendencies – in smoking cessation among ad-
olescent smokers with high impulsivity (n=60; 18 in the US and 42 in the Netherlands). Participants undertook 
either a 4-week smoking cessation program that combined weekly CBT and CBM delivery to avoid smoking 
stimuli or sham training. Their treatment outcome was defined as self-reported 7-day-point-prevalence absti-
nence validated by cotinine levels at end of treatment. Although the results of intention-to-treat analyses found 
a trend toward higher absolute prevalence of abstinence at end-of-treatment when compared with the sham 
condition (17.2% vs. 3.2%; p=0.071) the results were non-significant. The abstinence rates at 3-month follow-
up did not differ by treatment condition. As significant decrease in the average number of cigarettes smoked 
and cotinine levels was documented over the course of treatment among all participants regardless of treatment 
condition.

CBT treatments that specialize on specific aspects of tobacco use may produce promising results. A US-based 
RCT compared an intervention focusing on stress management and psychosocial aspects of smoking cessation 
with one focusing on management of “cravings” and withdrawal symptoms.163 The trial found that those in the 
groups focusing on stress and psychosocial dependency were almost four times as likely to abstain at the end 
of treatment. Specifically, the trial randomized 244 regular smokers or smokeless tobacco users from 16 high 
schools into five 45-minute sessions, which included, either psychosocial dependency treatment (focusing on 
the social and psychological aspects of tobacco use, including stress management), addiction model treatment 
(focusing on the physiological aspects of addiction), or a control intervention (a quitting tip sheet). Intention-
to-treat analyses indicated 10% abstinence for smokers and 12% for the users of smokeless tobacco at-end-of 
treatment. At 4-month follow-up, analyses on biochemically verified data indicated 6% abstinence for smok-
er’s at-end-of treatment (versus 3% in the control group, ns) - 14% for smokeless tobacco users (none quitted 
in the control, p<0.05). The study also showed that among smokers who participated in the cessation groups, 
smokers in the psychosocial dependency groups were more likely to succeed in quitting. Daily use of cigarettes 
dramatically reduced the likelihood of a participant’s quitting: from over 60% cessation to 20% cessation dur-
ing the intervention.
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In summary, school-based programs that are based on SCT yield positive short-term abstinence and de-
creased cigarette consumption. More studies, with larger samples, are warranted to confirm possible long-term 
(3-months or longer) effects on cessation.

5.1.4 Stages of change interventions

Four school-based smoking cessation interventions had the transtheoretical model of change (TTM) at their 
core.159, 185, 186  

Specifically:
A relatively large and rigorous UK-based trial tested the effectiveness of an interactive self-help interven-

tion which – in addition to a self-help manual – asked adolescents (aged 13-14 years; n=547 in the interven-
tion group) to write down their thoughts and feelings about smoking.157 Based on their responses automated 
decision rules created individualised smoking cessation strategies that assisted smokers to move through stages 
from smoking to cessation and from cessation to refraining from relapsing. A marginal increase in self-reported 
smoking abstinence was reported at the 12-month follow-up (RR=1.45, 95% CI: 1.01-2.08), although this ben-
efit was not maintained at the 24-month follow up.

More recently, two school-based trials assessed interventions that applied the TTM for achieving behaviour-
al change through text messages. One of these, conducted in China, assessed the effectiveness of a 12-week in-
tervention (n=92) relative to a control condition (information pamphlet; n=87).186 The intervention provided 
TTM stage-matched text messages about health risks of smoking, reasonable attitudes towards smoking, strat-
egies to initiate a quit attempt, quitting-related skills, and refusal skills and relapse prevention. In addition to 
providing stage-tailored feedback via text messages, participants were encouraged to use online chatting to sup-
port cessation. The other trial was conducted in Switzerland and tested the efficacy of a 3-month text messaging 
intervention (n=372) relative to an assessment-only control group (n=383) (mean age=18.2 years).185 The inter-
vention was informed by a motivation-focused approach to smoking cessation that built upon TTM by identify-
ing the social-cognitive processes (expectancies, risk perception, perceived self-efficacy, planning processes and 
self-regulation) that contribute to progression from non-active (pre-contemplation, contemplation and prepa-
ration) to active stages of change (action and maintenance). Activities included an online smoking assessment, 
weekly text message-based smoking assessment, two weekly tailored text messages, and a quit day/relapse pre-
vention text message. Although both these interventions yielded higher rates of smoking reduction and – only 
in the case of the Chinese study – advancement through quitting stages, relative to their respective control con-
ditions, there was no significant intervention effect for 7- or 30-day point prevalence abstinence at end-of-treat-
ment186 or at 6-month185 post-baseline.



UNIT 2: Smoking Cessation Among Adolescents

119

A relatively small US study assessed a smoking cessation intervention based on a combined TTM and CBT 
model for adolescent smokers aged 14 through 18 years.185 Seven schools were randomised into either an in-
tervention group comprising cognitive behavioural therapy tailored to stage of change, a workbook, role play, 
discussion and games, and a video (n=61), or a control group comprising teaching and information material 
(n=44). A higher percentage of participants in the intervention group (67%) reported non-daily smoking in the 
past 12 months, compared to the control group (42%, p<0.05). The intervention group also reduced their smok-
ing from an average of 8 cigarettes a day at baseline to 6 cigarettes a day (p<0.05). The overall 1-year quit rate 
for both groups was also higher than the average rate reported elsewhere (12%); however differences were not 
statistically significant.

Taken together the available evidence suggests that school-based programs may yield positive short-term 
primary (i.e., abstinence) or secondary cessation outcomes (e.g., advancement through quitting stages and re-
ductions in the quantity and frequency of tobacco use).

5.1.5 Incentive-based interventions in school settings

Psychosocial approaches that rely on incentive-based interventions also known as contingency management 
(CM) have been applied with some success in adult smokers187, 188 and have also been considered for promoting 
abstinence assisting among adolescent smokers.103

In school-settings two US trials have assessed the efficacy of interventions that relied on contingency man-
agement theory (CM) for achieving behavioural change.104, 189 Between them, the most recent, and the one with 
the larger sample size examined the effects of contingency management and CBT, offered separately as well as 
in combination among 82 adolescent smokers (mean age, 16.1 years).104 Participants were randomly allocated 
to the CBT condition participated in weekly, 30-minute therapy sessions. Those in the CM condition were re-
inforced for abstinence on an escalating magnitude schedule. At end-of-treatment, the 7-day point prevalence 
abstinence rates for CM alone (n=25) and the combined CM and CBT condition (n=31) did not significantly 
differ from each other, but produced higher abstinence rates observed for CBT alone (n=26; 36%, 37% and 0%, 
respectively). There was also some advantage for the combined CM and CBT as regards the day to first cigarette 
during treatment (CBT alone: Day 3, CM alone: Day 9, combined CM and CBT: Day 20); however, there was no 
difference observed at the 1- and 3-month follow-up evaluations.

In summary, the limited available evidence regarding the effectiveness of school-based programs that rely 
on CM for achieving abstinence suggests that this approach combined with cognitive behavioural therapy may 
yield positive short term (end-of-treatment), but not long term primary cessation outcomes (i.e., abstinence).
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5.1.6 Multi-component behavioural interventions 

Interventions may increase their efficacy if they concurrently address multiple factors that are empirically 
known to delay smoking initiation or promote cessation. A few studies have investigated the combined use of 
“multiple component” or “complex” school-based interventions.13

Specifically:
In one US trial assessed the effectiveness of a school-based smoking cessation programme for students 

caught smoking on school grounds (n=261; mean age 15.8 years).190 The intervention arm comprised a stage-
matched brief phone call intervention that followed up to one year after the completion of a series of four 
50-minute sessions of behavioural treatment offered on a monthly basis. The behavioural treatment applied all 
social influence theory, motivational enhancement, and CBT. Regardless of several study weaknesses (notably, 
the compulsory nature of participation and the over-reporting of cessation), the study found no differences on 
biochemically verified 7-day point prevalence cessation rates both at end-of-treatment and at 12-month follow-
up between intervention arms.

A study conducted in Germany evaluated the effectiveness of the Losgelöst intervention among 139 ado-
lescents (mean age 14.9 years).191 The intervention combined CBT and MI offered in 5 group sessions, 1 indi-
vidual session, and a 4-week aftercare phase. Following the group treatment phase, the participants received 1 
phone call and 3 motivational interviewing-based SMS via mobile telephone. A pre-post evaluation found 30% 
of smokers reported quitting and 38% reduced their cigarette consumption by half. Following the group treat-
ment phase, 24% were self-reported to be abstinent, although the self-reported nature of measuring abstinence 
weakens the strength of this evidence.

More recently, a Taiwanese trial assessed a 12-week intervention comprising six 45-minute classroom ses-
sions, skill building sessions, self-study materials, coupon-based incentives (motivational enhancement), acu-
puncture training (alternative medicine), six proactive phone counselling sessions and ten text messages with 
smoking cessation cues and support.160 The trial that aimed at strengthening the factors that are known to pro-
mote cessation in adolescent smokers involved a total of 143 vocational school students who were randomised 
to either intervention (n=78) or the educational flyers-only control group (n=65). Bio-chemically-confirmed 
abstinence rates were significantly higher in the intervention group compared to the control group at end-of-
treatment (23% vs. 2%), 1-month (21% vs. 3%), and at 4-month follow-up (21% vs. 2%).

The limited evidence available suggests that multi-component interventions implemented in schools may 
yield abstinence rates that can reach up to a 4-month post-baseline treatment. These programs may also yield 
positive short-term secondary cessation outcomes (e.g., reductions in the quantity of cigarettes smoked).
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5.1.7 Combined behavioural and pharmacological treatments 

The combination of pharmacotherapy and counselling is recommended for supporting cessation in adult 
populations.28 School based psychosocial and pharmacological smoking cessation treatments for adolescents as 
such have been proposed as a potentially effective strategy.13 Two studies have tested this assumption and have 
documented non-significant increases in smoking abstinence.

Specifically:
A US trial compared the effectiveness of a standard and an extended duration CBT intervention, involved 

141, 17-year-old continuation high school students in an open-label intervention comprising a 10-week CBT 
group counselling combined with a 9-week NRT.192  End-of-treatment, biochemically-confirmed data reported 
a 7-day point prevalence abstinence rate of 14% for the extended treatment group and 7% for the non-extend-
ed treatment group, which was non-significant due to sample size (p=0.16).

A French quasi-experimental study involving 943, 17-year-old smokers attending vocational schools in 
France (n=386 in intervention group and n=557 in control group) compared the effect of four group CBT ses-
sions, individual counselling, and NRT (patch or gum) to standard care control.73 The 30-day-point prevalence 
abstinence rate at 12-months of follow-up was higher for the intervention than the standard care control con-
dition (11% vs. 7%). 

In summary, there is very limited research regarding intervention programs which combine pharmacother-
apy and counselling in the school setting.

Recommendations:
nn Although limited, there is evidence that brief smoking cessation interventions delivered in school settings 

that incorporate cognitive behavioural components may be effective in increasing short-term abstinence 
(Level of Evidence C).

nn School-based smoking cessation interventions that are based on cognitive behavioural or motivational 
enhancement strategies and are delivered over any extended period of time are effective in decreasing dai-
ly tobacco consumption and increasing short-term smoking abstinence and should be offered in all school 
settings (Level of Evidence B).

nn There is some evidence that complex interventions which combine intervention approaches (such as 
school based group counselling with telephone or mobile phone follow-up support, or incentives) may 
increase abstinence rates up to a 4-months after treatment as well as reductions in cigarettes smoked per 
day and are recommended as promising practices for intervening with adolescent tobacco users (Level of 
Evidence C).
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6.0 
INFORMATION COMMUNICATIONS TECHNOLOGY (ICT) 

One of the most recent, emerging trends in smoking cessation programs is the use of computer, web- and mo-
bile phone-based approaches, herewith referred to as information communications technology (ICT). These 
technologies can serve as useful tools for implementing smoking cessation interventions due to their interac-
tivity as well as their wide reach and ease of use.193 ICT interventions that have been tested for smoking cessa-
tion include: text-message interventions, creating tailored cessation materials based on individual tobacco us-
ers data; building flexible learning environments in which participants can interact with “smart” programs or 
support interaction with other tobacco users.17, 36-38, 194, 195 

The use of ICT in designing smoking cessation programs seems particularly appropriate for adolescents giv-
en the high rates of access to ICT among adolescents. Despite their potential, many challenges remain for opti-
mal development and implementation of ICT-based interventions. In this section, we define ICT interventions 
as interventions that are either solely delivered through ICT or their main component(s) is/are implemented 
using ICT.

From 2000 to 2016, 11 studies using ICT approaches were published; four of these were based on stage-based 
approaches, two on Cognitive Behavioural Therapy (CBT) and, given the lack of strong evidence favoring the 
use of a single theoretical model, five studies were based on multiple theories. Among the four trials testing the 
efficacy of solely stage-based ICT interventions, two were computer-based194, 196 and two used text messaging to 
participants’ mobile phones.185, 186 All but one study196 employed a RCT design; two of them were implemented 
in the US,194, 196 one in Switzerland185 and one in China.186 Although some of the trials showed promising short-
term results and reduction in the number of cigarettes smoked per day, none of them yielded significant results 
in long-term smoking cessation.

Specifically: 
Shi (2013)186 conducted a cluster RCT examining the effectiveness of a 12-week IC intervention compared to 

an information pamphlet control group among a sample of adolescent weekly smokers in China. The interven-
tion provided TTM stage-matched text messages based on five topic areas: 
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a) smoking-related health risks, 
b) reasonable attitudes towards smoking, 
c) ways to initiate a quit attempt, 
d) quitting skills, and 
e) refusal skills and relapse prevention. 
In addition to the text messages, participants were also encouraged to participate in online chatting to sup-

port cessation. While there was not a significant intervention effect for 7-day or 30-day point prevalence absti-
nence at the end of treatment, the intervention condition, relative to the control condition yielded higher rates 
of smoking reduction (66% vs. 35%) and advancement through quitting stages (52% vs. 18%).

Haug (2013)185 implemented the “SMS-COACH” programme in Switzerland which tested the efficacy of a 
3-month text messaging intervention compared to an assessment-only control group among a sample of 18 
year-old daily smokers. The SMS-COACH was based on the Health Access Processes Approach (HAPA) and 
included an online smoking assessment, weekly text message smoking assessments, tailored text messages, and 
a quit day relapse prevention text message. At 6-month follow-up, the intervention and control groups did not 
differ significantly in 7-day point prevalence abstinence (12.5% vs. 9.6%) or 1-month point prevalence absti-
nence (6.3% vs. 5.5%). However, SMS-COACH participants reduced their cigarette consumption compared to 
control group participants.

Evers (2012)194 implemented a RCT to test the efficacy of the “Your Decisions Count– Alcohol, Tobacco 
and Other Drugs” for Middle Schools, a multi-component TTM-tailored internet-based, computerized inter-
vention program.213 Ten to 14-year old students in the intervention group were given the opportunity to inter-
act with the computer on three separate occasions, one month apart. The treatment group received up to three, 
30-minute internet-based, individualized, interactive intervention sessions, staff and administrator guides, and 
a parent guide. At the initial 3-month follow-up, the intervention produced significant reductions in the per-
centage of “ever-smokers” and “current users” who were using tobacco at initial follow-up. However, at the 
14-month follow-up, the treatment differences were no longer significant.

A non-randomized pilot trial by Fritz et al. (2008)196 looked at a computer-based smoking cessation program, 
to help move smokers along the stages of change.216 Development of the computerized adolescent smoking ces-
sation program (CASCP) intervention was modelled upon the American Lung Association’s “Not on Tobacco” 
(NOT) program and attempted to follow the stages of change theory. The intervention consisted of four thirty-
minute computer sessions and assessments at baseline, post-intervention and one month after. CASCP result-
ed in an increase in quit attempts (p=0.05), lower use of cigarettes (p=0.049) and reduced nicotine dependence 
(p<.05) for the intervention group. While the authors report significant results, abstinence was defined as being 
1 day smoke-free and as such is a major weakness of the study.
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The three ICT interventions that used social cognitive theory were conducted in New Zealand, the 
US and Taiwan. Specifically:
A trial by Rodgers and colleagues (2005)197, included 617 adolescent smokers, among a larger sample of 1700 

smokers aged 16 years of age or older. Participants received a complex intervention combining social cognitive 
theory driven elements, based on setting a quit date within 30 days of randomization. They were sent regular, 
personalized text messages providing smoking cessation advice, support, and distraction with the content cov-
ering information relevant to quitting. This included for example, symptoms to expect on quitting, tips to avoid 
weight gain and improve nutrition, tips to cope with craving. Moreover text messages included advice on avoid-
ing smoking triggers; instructions on breathing exercises to perform instead of smoking; motivational support 
(for example success stories, feedback on amount of money and life years saved) and distraction (for example, 
general interest, sports, fashion, trivia, travel). While early results of the interventions were promising (14% vs. 
6% ITT at 6-weeks, 29% vs. 19% at 12 weeks), results at 6-month follow-up were non-significant (25% vs. 24%).

Patten and associates (2006)198 looked at the efficacy of a home-based Internet cessation program (Stomp Out 
Smokes [SOS], n=70) compared to a clinic-based, brief office intervention (BOI, n = 69). Adolescents assigned 
to the internet condition had access to the website for 24 weeks and abstinence was assessed at the end of this 
period. The SOS website resulted in a significantly greater reduction in the average number of smoking days 
than BOI (p= 0.006), however the smoking abstinence rate at week 24 for SOS was lower (6%) than for the BOI 
intervention (12%), although this was not statistically significant.

Chen and Yen (2006)199 compared a smoking cessation group intervention which was combined with an in-
ternet-assisted program instruction versus a standard care control group in a 6-week pre-post quasi-experi-
mental design consisting of a total of 77 senior high school adolescents in Taiwan. The intervention comprised 
an internet-assisted instruction program to provide adolescents with information about the adverse effects of 
smoking, skills to resist smoking, progress guidance, and relevant online resources for timely help. A cyber dis-
cussion forum was also set up and opened to the participants. Participant could share his/her thoughts and feel-
ings in the cessation process and receive peer-to-peer support from other participants, thereby strengthening 
their willingness to quit smoking. The program condition resulted in a higher reduction in rates of daily smok-
ing (21% reduction versus a 2.5% increase) and a greater number of quit attempts relative to the control group 
(an average of 1 more quit attempt during the 6-week period). Youth appeared favorable to including the Inter-
net component. However, quit data were not provided in the paper.

Among the five trials that have evaluated interventions built upon multiple theories; four of these172, 200-202 were 
implemented in the US and one193 in Canada. Some of the interventions yielded promising results, though not 
biochemically confirmed and retained for longer than a few weeks or months of follow-up. Moreover the varie-
ty in design and theoretical background among interventions makes it impossible to clarify which, if any, are the 
most promising component combinations in terms of future interventions for adolescent smoking cessation. 
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Specifically:
Peterson et al. (2009)172 examined the use of a telephone-delivered Motivational Interviewing (MI) interven-

tion combined with a Transtheoretical Model of Change (TTM)-based website. Fifty high schools in Washing-
ton State (USA) were randomly assigned to either the phone/website intervention (n=25 schools; n=1,058) or 
no-intervention control condition (n=25 schools; n=1,093). Adolescent monthly smokers in the phone inter-
vention group, initially received 5-minutes of telephone counseling to quit smoking. At this time, adolescents 
who were not motivated to quit received up to 3 consecutive phone sessions. If adolescents were initially moti-
vated to quit or became motivated to quit after the 3 sessions, they received up to 6 consecutive sessions. The in-
tervention also included school-based print and electronic media campaign against tobacco. Intervention par-
ticipants, when compared with the control group, had significantly higher self-reported seven-day (47.5% vs. 
40.0%), one-month (35.5% vs. 28.7%), and 6-month (21.8% vs. 17.7%) prolonged abstinence rates. However, 
abstinence was not confirmed biochemically.

Woodruff et al. (2007)202 randomized high-school students to either a Web-based virtual reality world based 
on motivational interviewing and cognitive theory or a measurement-only control group. Participants in the 
intervention group were asked to spend 45 minutes per week in a virtual reality world with other teenagers and 
a counselor to explore smoking. Information was presented within “shops” and “galleries”; chatting was also 
possible as more than one student could be online. In addition to the web-based intervention, students were 
also offered one-to-one counseling sessions with smoking cessation professional. Immediately following the in-
tervention, the intervention group had higher rates of 7-day absti¬nence than the control condition (35% vs. 
22%; p<0.01). However, at 12 months follow-up, there was no difference between the two groups (39% vs. 38%; 
p>0.05).

An intervention in Canada used the internet as assistance targeted both the prevention and cessation of to-
bacco use among adolescents.193 A combination of the Internet, paper journals, a single group based moti-
vational interviewing comprised the program, and follow-up e-mails for six months were utilized to prevent 
smoking initiation for non-smokers and cessation for the ones already smoking. Paper journals were used to 
record assessment scores, which were further discussed at a small group 10-minute motivational interview. 
Monthly e-mails tailored to the individual based on assessment scores were sent for six months post interven-
tion. Likelihood of high intention to smoke was reduced (p<.05) while increased likelihood of high resistance 
to cigarette use (p<.05) was recorded at the 6-month follow up in the intervention group.

Lipkus (2004)200 used a TTM-based intervention that also included motivational enhancement via telephone 
and cognitive behavioural therapy (CBT) for young people recruited in the community (shopping malls and an 
amusement park). At the eight-month follow-up, no significant effect on seven-day point prevalence abstinence 
was found (RR 1.10, 95% CI 0.74 to 1.62).

Prokhorov et al. (2008)201 evaluated a computer-assisted, counsellor-delivered smoking cessation programme 



Tobacco Cessation Guidelines for High-Risk Groups (TOB.g)

126

founded on Social Cognitive theory and the Transtheoretical Model of Change.The Smoking Prevention Inter-
active Experience (ASPIRE) curriculum contained embedded animations, video, and interactive activities. It 
was composed of five weekly sessions in one semester and two ‘‘booster’’ sessions in the following semester 
(each 30 min in duration) accessed on a desktop computer in the classroom during lesson periods. Overall, AS-
PIRE featured eight educational ‘‘tracks’’ (over 5-hours of videos, animations, interactive quizzes, etc.) and was 
designed to address the needs of both smokers and non-smokers. Significant differences for smoking cessation 
were not found for either group (p>.05) at the 18-month follow-up assessments. However, participants in the 
intervention had higher decisional balance, and reduced temptation to smoke (p<.05).

In summary, while ICT interventions are promising strategies for addressing tobacco use in adolescents, data 
supporting the effectiveness of ICT-based interventions is still limited and as such it is recommended that they 
be used in combination with counselling.

Recommendations:
nn Information communication technology (ICT) interventions are an effective strategy for decreasing dai-

ly tobacco use in adolescents, however available evidence cannot support the use of ICT in supporting 
long-term smoking cessation, as such it is recommended information technology interventions be used in 
combination with other counselling based intervention strategies (Level of Evidence B).



UNIT 2: Smoking Cessation Among Adolescents

127

7.0 
OTHER COMMUNITY SETTINGS

Apart from health care facilities, school settings and ICT, smoking cessation interventions can be implemented 
in community settings reaching, in some cases, populations who cannot be reached elsewhere. Research sug-
gests that multiple social, psychosocial (perceptions, knowledge, intentions), and environmental determinants 
influence the onset and progression of smoking during adolescence. As such, community-level influences to-
gether with other settings can lead to higher or lower prevalence of smoking among adolescents.203, 204

From 2000-1016, three trials on adolescent smoking cessation have evaluated interventions implemented 
solely within community settings. Two studies used mainly Cognitive Behavioral approaches; one was em-
ployed in summer camps in Russia,205 and villages of Native Americans in Alaska,206 and the third was an open-
label study evaluating the effect of a nationwide smoking Quitline in South Korea.207

Specifically:
Idrisov et al. (2013)205 compared the Project Ex Programme with standard care control group among ad-

olescent monthly smokers (n=164) attending summer recreational camps in Russia (mean age = 16.7 years). 
The curriculum of Project Ex was built upon Cognitive Behavioral and MI techniques and involved the use of 
four talk show enactments of different smoking cessation issues, four alternative medicine techniques (“healthy 
breathing”, “yoga activity”, “letting feelings pass” meditation activity, and a “relaxation activity”), a homework 
assignment in which smokers notice the effects of cigarette smoking on them, a competitive game about passive 
smoking (“is smoking on the menu?”), and tobacco consequences, and quit and maintenance strategies (e.g., 
coping). The program was delivered in a group format using enjoyable and motivating games and activities. At 
the 6-month follow-up, intervention participants reported higher rates of 30-day abstinence compared to the 
control group (7.5% vs. 0.1%). Additionally, nicotine dependence was reduced among those who had not quit 
in the intervention condition at the 6-month follow-up. Though promising, the results of the intervention may 
be overestimated, as there was no biochemical verification of cessation. Additionally Project-EX participants 
received more consistent encouragement to quit from camp counsellors in addition to the program sessions. 

Patten and colleagues (2014)206 evaluated a cognitive behavioral therapy-based intervention in Alaskan Na-
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tive adolescent smokers in the USA. The intervention was group-based and included talking circles, personal 
stories from elders and recreational activities. The intervention group did not differ significantly from the con-
trol group on 7-day self-reported point prevalence of tobacco abstinence at end of treatment and at 6-month 
follow-up. However, at the end of treatment, participants in the intervention group reported reduced frequen-
cy of tobacco use compared to baseline.

Lim and colleagues (2012)207 evaluated the effectiveness of a Quitline among adolescent smokers (aged 13-19 
years), as well as other factors associated with adolescent smoking cessation in the Republic of Korea. The ob-
servational study involved 642 adolescent Quitline users who were offered systematic and comprehensive be-
havioral counseling based on the Transtheoretical Model of Change over a one-year period. The intervention 
included seven telephone calls during the first 30 days and 14 additional calls over the next 11 months for smok-
ing cessation and maintenance. The coaching and communication protocol used was tailored to adolescent to-
bacco users. Booklets and SMS messages were also delivered throughout the cessation process. At the 6-month 
follow-up, 13.4% of boys and 6.6% of girls reported that they had quit smoking.

In summary, there is some limited evidence suggesting that community settings, such as summer camps or 
neighbourhood recreation centres, should be considered for the implementation of smoking cessation inter-
ventions in adolescents.

Recommendations:
nn Community settings, such as summer camps or neighbourhood recreation centres, should be considered 

for the implementation of smoking cessation interventions in adolescents (Level of Evidence C).
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Appendix A – Key recommendations in existing Guidelines 

Guideline Summary Statement 

Australia - Royal Australian 
College of General 
Practitioners (2011)57

–– Counselling is considered to be vital in this age group.
–– Health professionals should ask about smoking and provide a strong anti-
smoking message.

–– NRT is recommended to adolescents only with precautions. The health 
professional should assess the nicotine dependence, motivation to quit and 
willingness to accept counselling before recommending NRT.

–– Bupropion and varenicline are not approved for use by smokers under 18 
years of age.

Canada - CAN-ADAPTT 
(2011)51

–– Health care providers, who work with youth (children and adolescents), 
should obtain information about tobacco use (cigarettes, cigarillos, water 
pipe, etc.) on a regular basis. (Grade: 1A) 

–– Health care providers are encouraged to provide counselling that 
supports abstinence from tobacco and/or cessation to youth (children and 
adolescents) that use tobacco. (Grade: 2C)

–– Health care providers in paediatric health care settings should counsel 
parents/guardians about the potential harmful effects of second-hand 
smoke on the health of their children. (Grade: 2C)

Canada - Canadian 
Paediatric Society  (2016)11 

–– See table below.

United Kingdom - National 
Institute for Health and 
Clinical Excellence (NICE) 
Guidelines (2008)55

–– Recommend nicotine replacement therapy coupled with behavioural 
interventions for patients with nicotine dependence beginning at age 12 
years. 

–– Careful consideration of risks and benefits should be employed by the 
provider and explained to the patient and the legal guardian.

–– Do not recommend the use of varenicline or bupropion for tobacco users 
younger than 18 years.
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Guideline Summary Statement 

USA - US-Preventive-
Services-Task-Force  
(2013)208, 209

–– Clinicians should establish tobacco use status for all patients and reassess 
at every opportunity. All forms of tobacco should be included in this 
assessment. Clinicians should recommend on-going cessation services to 
all tobacco users at every opportunity and reinforce non-users to continue 
avoiding tobacco products (Strong Recommendation), U.S. Preventive 
Services Task Force [Low Quality Evidence].

–– Counselling messages for effective shared decision-making, for children and 
adolescents using tobacco include: 
•	Emphasize short-term negative effects of tobacco use.
•	Advise tobacco users to quit. 
•	Assess user’s willingness to make a quit attempt. 
•	Provide a motivational intervention if the user is not ready to make a quit 

effort.
•	Assist in quitting if ready to make a quit effort. Negotiate a quit date. 

Counsel to support cessation and build abstinence skills. Offer phone line 
for more assistance. 
•	Arrange follow-up to occur soon after the quit date
•	Provide educational and self-help materials for all patients and families
•	Support school and family based programs to help prevent smoking

USA - 2008 Clinical 
Practice Guidelines on the 
Treatment of Tobacco Use 
and Dependence28

–– There great potential of counselling and brief advice in aiding adolescents 
to quit smoking. 

–– Due to a lack of strong evidence about its effectiveness (Strength of 
Evidence = C), for bupropion SR or nicotine replacement therapy are not 
recommended for adolescent smokers when there was evidence of nicotine 
dependence and desire to quit tobacco use.
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Guideline Summary Statement 

New Zealand:- Ministry of 
Health54

–– There is insufficient evidence to confirm the effectiveness of interventions 
specifically aimed at helping young people stop smoking, or to recommend 
integrating any particular models into standard practice.

–– It is likely that, to be effective, interventions aimed at young people need to 
differ from those developed for adults, given that these two groups differ in 
lifestyle and in attitudes to smoking and stopping smoking. Interventions 
that may be acceptable for young people who smoke include support 
from family, friends and community, incentives, physical activity and group 
support.

–– There is insufficient evidence to state that using NRT improves long-term 
abstinence rates among young smokers. Nevertheless, expert opinion is 
that NRT may be considered for use by young people who want help to stop 
smoking.

–– Health care workers should be aware of the risks of second-hand smoke 
to children and young people exposed to smoking by their families in their 
homes. On these grounds alone, health care workers should offer brief 
advice and cessation support to family members who smoke.

Recommendations:
•	Offer stop-smoking interventions that incorporate components known to 

be effective (such as those identified in the previous sections) to young 
people who smoke. [Grade ✓]
•	Young people (aged 12–18 years) who are dependent on nicotine can use 

NRT if it might help them stop smoking. [Grade C]
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Canadian Paediatric Society 11 - Summary of smoking cessation interventions in youth:

Intervention Recommended/Not Recommended Level of 
evidence

Brief counselling (in person: individual or 
group)

Recommended 1b

Cognitive behavioural therapy Recommended 1b

Phone or distance counselling Recommended 2b

Mobile phone interventions (text messages 
reminders from health care providers)

Recommended in combination with other 
interventions

2b

Self-help, non-interactive audio-visual 
materials

Recommended in combination with other 
interventions

3b

Nicotine replacement product (gums, 
patches, lozenges, sprays)

Recommended only for regular smokers 12 to 
18 years of age

3b

Bupropion Recommended in some cases, use with caution 5

Varenicline Recommended in some cases, use with caution 5

E-cigarettes Not Recommended 4

Other pharmaceuticals: clonidine, 
nortriptyline, and cytisine

Insufficient Evidence -

Internet and social media base 
interventions

Insufficient Evidence
-

School-bade cessation programs Insufficient Evidence -

Mind-body therapies and hypnosis Insufficient Evidence
-
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About this Guideline

This special chapter of the European Tobacco Treatment Guideline is intended to summarize evidence in terms 
of health risk associated with tobacco use among patients with diabetes as well as effective approaches to sup-
porting cessation and preventing relapse. 

Within the chapter clinical practice recommendations are presented for health care professionals working 
with diabetic patients. The GRADE evidence grading system has been used to rate the quality of evidence sup-
porting each of the recommendations. The evidence grading scale reflects the type, quality and quantity of avail-
able evidence supporting the guideline recommendation. GRADE uses 4 evidence grading categories: ‘high’, 
‘moderate’, ‘low’, ‘very low’ (see table below). The level of evidence grading appears in brackets at the end of each 
recommendation statement.

GRADE - Evidence Grading Categories: 

Code Quality of Evidence Definition 

A High 

–– Further research is very unlikely to change our confidence in the 
estimate of effect. 

–– Several high-quality studies with consistent results.
–– In special cases: one large, high-quality multi-center trial

B Moderate

–– Further research is likely to have an important impact on 
our confidence in the estimate of effect and may change the 
estimate.

–– One high-quality study.
–– Several studies with some limitations.

C Low

–– Further research is very likely to have an important impact on our 
confidence in the estimate of effect and is likely to change the 
estimate.

–– One or more studies with severe limitations.

D Very Low

–– Any estimate of effect is very uncertain.
–– Expert opinion.
–– No direct research evidence.
–– One or more studies with very severe limitations.
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Executive Summary
Smoking Cessation in Patients with Diabetes

Health Effects of Smoking in diabetes patients 

nn Tobacco use is associated with a significant increase in risk of type 2 diabetes that is independent of edu-
cational level, physical activity, alcohol consumption, and diet. The risk of diabetes increases with great-
er tobacco consumption.

nn Smoking among diabetic patients significantly amplifies the risk of coronary heart diseases, myocardial 
infarction, heart failure, stroke, peripheral arterial disease, cardiovascular mortality as well as total mor-
tality. Tobacco use also increases microvascular complications in diabetic patients including an adverse 
effect on diabetic nephropathy.

nn Exposure to passive smoking has been shown to increase the risk of developing metabolic syndrome, glu-
cose intolerance and type 2 DM.

Health Benefits of Smoking Cessation 

nn While former smoking is associated with a higher risk of incident type 2 diabetes compared to never 
smoking, this risk decreases substantially as the time since quitting increases.

nn Quitting smoking has been shown to substantially decrease risk of cardiovascular mortality as well as car-
diovascular events among diabetic patients; however former smokers still have a higher risk of cardiovas-
cular disease and mortality compared to never smokers. 

Important Considerations for diabetic patients 

nn It is vital to emphasize to young patients with diabetes how important it is not to start smoking, because, 
once they acquire the habit, they may find it difficult to give up.

nn Despite the burden of tobacco use to the development and management of diabetes, the prevalence of 
smoking in diabetic patients remains very high in Europe. 
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nn Tobacco users with diabetes are often inadequately informed about the benefits of quitting and/or availa-
ble options to support cessation.

nn In type 2 diabetics, smoking cessation is associated with deterioration in glycemic control that may last for 
2-3 years and is unrelated to weight gain. Close monitoring of diabetic patients and adjustment of anti-di-
abetic medications to maintain effective glycemic control is needed following smoking cessation.

nn Smoking Cessation Interventions in Diabetic Patients
nn Evidence suggests that patients with diabetes do not easily adopt smoking cessation interventions and ces-

sation success rates are often low.
nn The prevention and cessation of tobacco use are important components of clinical diabetes care. All dia-

betic patients should have their current and past tobacco use documented.  Patients reporting current to-
bacco use should be offered support with quitting as a priority. Smoking cessation interventions should 
include a combination of behavioural counselling and pharmacotherapy.

nn Recommendations regarding efficacy of counselling based smoking cessation interventions among the 
population of patients with diabetes are limited by the small number of trials, relatively small sample size 
used in published trials, as well as, the heterogeneity in interventions tested to date. There are several ex-
amples of smoking cessation programs implemented in primary or/and secondary health care settings, 
which have shown beneficial effects for smoking cessation among diabetic patients.

nn Evidence to guide best practice with regard to efficacy and safety of pharmacological treatment for smok-
ing cessation is limited. As yet, no large-scale clinical trials reporting the efficacy and safety of nicotine re-
placement therapy bupropion or varenicline in patients with diabetes have been published. There is how-
ever no evidence to mitigate the use of these first-line quit smoking medications among diabetic patients. 
Due to the increased risk of seizure bupropion is not recommended for use among DM patients using hy-
po-glycaemic agents or insulin. Closer monitoring of blood sugar levels when first using quit smoking 
medications is recommended and adjustment of medication may be necessary. 

nn Key Recommendations for Health Professionals:
nn Active tobacco use and second hand smoke exposure is associated with an increased risk of developing 

type 2 diabetes and should be regarded as major modifiable risk factors for type 2 diabetes (Level of Evi-
dence A).

nn Clinicians should clearly communicate to all patients who smoke the strong connection between smok-
ing and second hand smoke exposure and the risk of developing type 2 diabetes, the risk being higher for 
those with a higher smoking intensity; and special attention should be given to those with other predis-
posing or risk factors for diabetes (Level of Evidence A).

nn Clinicians should ensure assessment of tobacco use in diabetic patients and smoking cessation should be 
a clinical priority among diabetic patients who smoke (Level of Evidence A).
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nn Smoking cessation interventions should be initiated as an essential component of a smoking patient’s di-
abetes treatment plan. Interventions should include a combination of behavioural counselling and phar-
macotherapy (Level of Evidence A).

nn The 5 ‘A’s strategies are an effective method to address smoking cessation in clinical settings and are appro-
priate for use with diabetic patients (Level of evidence B).

nn Smoking cessation interventions that are implemented in primary or/and secondary health care by dif-
ferent members of the health care team may have a beneficial effect on smoking cessation among diabetic 
patients, however the overall number of trials is limited (Level of Evidence B).

nn Despite the limited number of trials that have tested the efficacy of first-line pharmacotherapies in diabet-
ic patients, there is no evidence to mitigate the use of first-line quit smoking medications (NRT, bupropi-
on and varenicline) among diabetic patients (Level of Evidence C). 

nn Due to the increased risk of seizure bupropion is not recommended for use among diabetic patients using 
hypo-glycaemia agents or insulin (Level of Evidence C).

nn Due to the possible deterioration in glycaemic control in the first 2-3 years after quitting, clinicians should 
closely monitor glycaemia and adjust anti-diabetic medications to maintain effective glycaemic control 
following smoking cessation (Level of Evidence B).

nn Closer monitoring of blood sugar levels when first using quit smoking medications is recommended and 
adjustment of medication may be necessary (Level of evidence B).
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TOBACCO TREATMENT PROTOCOL – DIABETES PATIENTS

ASK all patients about current and past tobacco use 

Deliver strong, non-judgemental, 
personalized ADVICE to quit smoking 
and offer your support with quitting 

ASSIST patient with developing a 
personalized plan for quitting 
– Set quit date 
– Provide practical counselling to 

prepare for quit date
– Recommend pharmacotherapy
– Provide self-help materials

ASSESS smoking 
history and readiness 
to quit smoking at 
this time

– ARRANGE follow-up appointment in 1-2 weeks after 
quitting to assess glycemic control AND support 
cessation

– Consider referral to community based smoking cessation 
service 

ASK

ADVISE

READY

ASSESS

ARANGE

– Deliver 
Motivational 
Interviewing 

– Consider 
Reduce to Quit 
Approach

NOT 
READY AS

SI
ST
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 1.0 
The basis for smoking cessation among diabetic patients 

1.1 Smoking as a risk factor for diabetes mellitus 

Diabetes mellitus (DM) is a group of metabolic diseases characterized by hyperglycemia resulting from de-
fects in insulin secretion, insulin action, or both. The chronic hyperglycemia of diabetes is associated with long-
term damage, dysfunction, and failure of various organs, especially the eyes, kidneys, nerves, heart, and blood 
vessels.1

Type I diabetes, which accounts for only 5–10% of those with diabetes, results from a cellular-mediated au-
toimmune destruction of the β-cells of the pancreas. Type 2 diabetes accounts for 90–95% of those with diabe-
tes and encompasses individuals who have insulin resistance and usually have relative insulin deficiency, with-
out the autoimmune destruction of β-cells. Obesity and especially increased percentage of body fat distributed 
predominantly in the abdominal region increases the risk of type 2 diabetes.1

DM has become a global public health crisis, and the International Diabetes Federation estimated that 387 
million adults were affected by diabetes mellitus in 2014 worldwide, a number which is predicted to continue 
to rise at an alarming rate, reaching 592 million by 2035.2 Diabetes is a leading cause of cardiovascular mortali-
ty as well as of new cases of blind¬ness, kidney failure, and non-traumatic lower-limb ampu¬tation.3 Beyond its 
unfortunate consequences for quality of life, the economic cost of diabetes is high. In 2010, the direct cost bur-
den of people with diabetes was €43.2 billion in Germany, €20.2 billion in UK, €12.9 billion in France, €7.9 bil-
lion in Italy and €5.4 billion in Spain.3

It has been widely acknowledged that smoking is a leading risk factor for type 2 DM.2,4 The European Pro-
spective Investigation into Cancer and Nutrition (EPIC)-InterAct - a prospective case-cohort study within eight 
European countries, published in 2014 reported the hazard ratios (HR) of type 2 DM in men was 1.40 (95% CI 
1.26-1.55) for former smokers and 1.43 (95% CI 1.27-1.61) for current smokers.5 In women, associations were 
weaker, HR 1.18 (95% CI 1.07-1.30) and HR 1.13 (95% CI 1.03-1.25) for former and current smokers, respec-
tively. For both men and woman the observed associations were independent of age, educational status, and 
lifestyle influences such as physical activity, alcohol consumption, and consumption of coffee and meat. There 
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was some evidence of effect modification by body mass index. The association tended to be slightly stronger in 
normal weight men compared with those with overall adiposity. Moreover, the study clearly shows that current 
smoking among men and women in the highest smoking intensity (cigarettes per day) had the highest hazard 
of type 2 DM compared with never smokers. Long-term quitters (more than 10 years since quitting) had a high-
er HR of type 2 DM than never smokers, but a lower HR than former smokers who quit more recently in both 
men and women.5

Similar findings were reported in a meta-analysis of 88 eligible prospective studies with 5,898,795 partic-
ipants and 295,446 incident cases of type 2 DM published in 2015, which shows that the pooled relative risk 
(RR) of type 2 DM was 1.37 (95% CI 1.33–1.42) comparing current smoking with non-smoking (84 studies 
with n=5,853,952), 1.14 (95% CI 1.10–1.18) for former smokers compared with never smokers (47 studies with 
n=2,930,391). Again authors found the associations were higher for men than woman; RR for current smokers 
versus never smokers was 1.42 (95% CI 1.34-1.50) for men, and RR 1.33 for women (95% CI 1.26-1.41) respec-
tively.  The RR for former smokers versus never smokers was 1.16 (95% CI 1.10-1.22) for men and 1.12  (95% CI 
1.05-1.20) for women. A dose-response relation for current smoking and DM risk was documented in this re-
view as well. Compared with never smokers, the RRs were 1.21 (95% CI 1.10–1.33) for light smokers, 1.34 (95% 
CI 1.27–1.41) for moderate smokers, and 1.57 (95% CI 1.47–1.66) for heavy smokers. Based on the assumption 
that the association between smoking and diabetes risk is causal, it was estimated that 11.7% of cases of type 2 
DM in men and 2.4% in women (i.e. approximately 27.8 million cases in total worldwide) were attributable to 
active smoking. Compared with never smokers, the pooled RR of developing diabetes based on data from ten 
studies with 1,086,608 participants was 1.54 (95% CI 1.36–1.74) for new quitters (<5 years), 1.18 (95% CI 1.07–
1.29) for middle-term quitters (5–9 years), and 1.11 (95% CI 1.02–1.20) for long-term quitters (≥10 years).6

In 2014, the US Surgeon General’s report, for the first time included a section of smoking and diabetes risk 
and summarized the biological basis of the causal relationship between tobacco use and smoking as follows:4

a. Many epidemiologic studies have shown that smoking is independently associated with an increased risk of 
central obesity, a well-established risk factor for insulin resistance and diabetes. Tobacco users tend to have 
higher concentrations of fasting plasma cortisol than non-smokers, which is associated with increased accu-
mulation of visceral adipose tissue. Tobacco use also has independent effects on estrogens and androgens in 
women and decreases plasma testosterone in men, which may promote the accu¬mulation of abdominal fat;

b. Smoking increases inflammatory mark¬ers, oxidative stress and impairs endothelial function, which are all 
associated with the development of insulin resistance and irregularities in glucose metabolism;

c. Acute infusion of nicotine aggravates the insulin resistance status in people with type 2 DM;
d. Several animal model studies have revealed that exposure to nicotine, particularly in the prenatal or neona-

tal phases of life, can cause dysfunction of beta cells and increase beta-cell apoptosis, which is mediated via 
the mitochondrial and/or death receptor pathway.
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1.2 Health Effects of Second Hand Smoke Exposure 

There is good evidence regarding the causal relationship between second hand smoke (SHS) exposure and in-
creased risk of developing metabolic syndrome, glucose intolerance and type 2 DM. 

The Women’s Health Study followed a large cohort (n=100,526) of women who did not have diabetes in 1982 
for a period of 24-years.7 The study documented an increased risk of diabetes among non-smokers who were 
occasionally (RR 1.10 [95% CI 0.94–1.23]) or regularly (RR 1.16 95% CI 1.00–1.35) exposed to SHS. Three re-
cent meta-analyses have also reported on the association between SHS exposure and risk of Type 2 DM.6,8,9 A 
meta-analyses involving 88 eligible prospective studies with 5,898,795 participants and 295,446 incident cases 
of type 2 DM published in 2015 identified seven studies (n=156,439) which focused on the risk of DM among 
never smokers who were exposed to passive smoking in comparison with never smokers without exposure to 
passive smoke. The results show that the RR of DM was 1.22 (95% CI 1.10–1.35) for comparing never smokers 
with and without exposure to passive smoke.6

A US-based prospective cohort study, involving fifteen years of follow-up of healthy adults aged 18-30 years 
examined the effect of biochemically verified SHS exposure and the risk of developing glucose intolerance (de-
fined as glucose ≥ 100 mg/dl or taking anti-diabetic drugs).10 

The study found among non-smoking individuals with SHS exposure the fifteen-year incidence of glucose 
intolerance was 17.2% with a HR of 1.35 (95% CI 1.06-1.71). 

The association between second hand smoke exposure and metabolic disorders is not well known among 
health care professionals and the general public.

Recommendations:
nn Active tobacco use and second hand smoke exposure is associated with an increased risk of developing 

type 2 diabetes and should be regarded as major modifiable risk factors for type 2 diabetes (Level of Evi-
dence A).

nn Clinicians should clearly communicate to patients the strong connection between smoking and second 
hand smoke exposure and the risk of developing type 2 DM, the risk being higher for those with a high-
er smoking intensity; and special attention should be given to those with other predisposing or risk fac-
tors for diabetes (Level of Evidence A).
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1.3 Statistics about smoking prevalence and smoking patterns among diabetes patients

A meta-analysis published in 2015, which included 89 cohort studies concluded that the prevalence of smoking 
in diabetic patients remains high.2 Table 1 presents data on the prevalence of tobacco use among DM patients 
reported by several studies published between 1989 and 2015, based on the following geographical location: Eu-
rope, America, other countries.2,11-50 The prevalence of smoking in diabetic patients varies greatly from country 
to country and seems to reflect the smoking habits of the general population. 

Table 1: Prevalence of smoking among diabetic patients 

Study Country Age (years) Smoking (%)

EUROPE

Rosengren et al. 198911 Sweden 51–59 40.5

Ostgren et al. 200212 Sweden >20 17

Nilsson et al. 200913 Sweden 30–74 16.4

Morrish et al. 199114 UK 35–55 65

Turner et al. 199815 UK 25–65 69

Kothari et al. 200216 UK 25–65 30

Laing et al. 200517 UK <40 36.17

Currie et al. 201018 UK ≥50 63

Hadden et al. 199719 Northern Ireland 40–69 36.8

Palmer et al. 201020 Scotland 64.5 mean 50.8

Lehto et al. 199621 Finland 45–64 16.5

Hu et al. 200522 Finland 25–74 27.5

Lutgers et al. 200923 Netherlands 66.4 mean 19.3

Muhlhauser et al. 200024 Germany 27.5 mean 43

Rossing et al. 200125 Germany ≥18 60

De Fine et al. 201026 Germany ≥40 33

Muggeo et al. 200027 Italy 56–74 22
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Study Country Age (years) Smoking (%)

Faglia et al. 200228 Italy 40–65 36.3

Bo et al. 200529 Italy ≥35 22.3

Giorda et al. 200730 Italy 40–97 52

Zoppini et al. 200931 Italy >35

Mata-Cases et al. 201132 Spain
58.9 for men 

61.7 for female
40.8

Soedamah-Muthu et al. 200433 16 European countries 15–60 49

Iversen et al. 200934 Norway ≥20 17

Joergensen et al. 201035 Denmark <66 43.6

UNITED STATES

Moy et al. 199036 US 17–44 38

Ford et al. 199137 US 25–74 32.3

Al-Delaimy et al. 200138 US 30–55 20

Al-Delaimy et al. 200239 US 30–55 20

Church et al. 200540 US 21–99 65

Miller et al. 200941 US <18 51.5

Brown et al. 201042 US 18–65 47

Nelson et al. 201043 US ≥17 54

OTHER PARTS OF THE WORLD

Florkowski et al. 200144 New Zealand 30–82 15

Matsumoto et al. 200645 Japan 59.6 mean 39

Davis et al. 200446 Australia 64.1 mean 55.3

Norman et al. 200647 Australia 64.1 mean 16.8

Ko et al. 200648 Hongkong 16–95 28.2

Yang et al. 200749 Hongkong 57 median 34

Yang et al. 200750 Hongkong >35 16.8
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Daily cigarette consumption has been found in some cases to be higher among diabetic patients than among 
healthy people from the same population groups.51 A study using US panel data from the National Longitudi-
nal Study of Adolescent Health (Wave III 2001 to 2002) and (Wave IV 2007 to 2008), investigated the smok-
ing behaviour among individuals who developed diabetes. Of 12,175 study participants, 2.6% reported having 
been diagnosed with diabetes in Wave IV. Early-onset diabetics (age at diagnosis <13 years) were more likely 
than non-diabetics to report frequent cigarette smoking (smoking on ≥ 20 days during the previous 30 days) 
in Wave IV (OR 3.34; 95% CI 1.27-8.79). On the other hand, late-onset diabetics (age at diagnosis ≥13 years) 
were more likely than non-diabetics to report heavy cigarette smoking (smoking ≥10 cigarettes per day during 
the previous 30 days) in Wave IV (OR 1.54; 95% CI 1.03-2.30).52 Results from two German based studies, the 
Study of Health in Pomerania (SHIP) (n=4,283; 1997-2001) and the German National Health Interview and 
Examination Survey (GNHIES 98) (n=6,663; 1998) found that among current and former smokers the num-
ber of cigarettes smoked was higher among persons with than without type 2 DM.53 Among men this finding 
was seen in both the SHIP and GNHIES 98 studies, while for women this difference was only observed in the 
GNHIES 98 study.53 

Finally, it should be kept in mind that tobacco use is often also a marker for many adverse and diabetes risk-
influencing factors such as poor lifestyle, adverse social background factors, and more risk-taking behaviour.54 

Recommendations:
nn Future studies should investigate using longitudinal surveys the prevalence of smoking among diabetic 

patients from different countries, with a special focus for countries where this information is not available. 

1.4 Effects of active smoking among diabetic patients

People with DM have an increased risk of developing a number of serious health problems, including macro-
vascular and microvascular complications. Several studies documented the adverse effect on smoking among 
diabetic patients.2, 55-61

1.4.1 Macrovascular complications

Tobacco use among DM patients is associated with increase morbidity and mortality. A meta-analysis which 
included 46 observational prospective studies with approximately 130,000 diabetic patients published in 2011 
comparing smokers with non-smokers among DM patients reported a RR of 1.48 (95% CI 1.34–1.64) for total 
mortality (27 studies), RR 1.36 (95% CI 1.22–1.52) for cardiovascular mortality (9 studies), RR 1.54 (95% CI 
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1.31–1.82) for incidence of coronary heart diseases (13 studies), RR 1.44 (95% CI 1.28–1.61) for the incidence 
of stroke (9 studies) and RR 1.52 (95% CI 1.25–1.83) for the incidence of myocardial infarction (7 studies).55 

Furthermore, the excess risk was observed among former and current smokers with a greater risk in current 
smokers. Subgroup analysis showed that the increased risk was consistent despite differences in study charac-
teristics with the RRs ranging from 1.31 to 1.94 for all-cause mortality, 1.37 to 2.28 for coronary heart diseas-
es, 1.21 to 1.87 for stroke, 1.13 to 1.74 for cardiovascular mortality and 1.15 to 2.01 for myocardial infarction. 
Overall smoking was associated with a 36-54% excess risk of mortality or different vascular events among dia-
betic patients.55

A second meta-analysis published in 2015 which included 89 cohort studies found among diabetic patients 
the pooled adjusted RR associated with smoking was 1.55 (95% CI 1.46–1.64) for total mortality (48 studies, 
n=1,132,700), and RR 1.49 (95% CI 1.29–1.71) for cardiovascular mortality (13 studies, n=37,550).2 The pooled 
RR was 1.44 (95% CI 1.34–1.54) for total cardiovascular disease (CVD), RR 1.51 (95% CI 1.41–1.62; 16 stud-
ies) for coronary heart disease (21 studies), RR 1.54 (95% CI 1.41–1.69) for stroke (15 studies), RR 2.15 (95% CI 
1.62–2.85) for peripheral arterial disease (3 studies), and RR 1.43 (95% CI 1.19–1.72) for heart failure (4 stud-
ies). In comparison with never smokers, former smokers were at a moderately elevated risk of total mortali-
ty (RR 1.19; 95% CI 1.11– 1.28), cardiovascular mortality (RR 1.15; 95% CI 1.00–1.32), CVD (RR 1.09; 95% CI 
1.05–1.13), and coronary heart disease (1.14; 1.00–1.30), but not for stroke (RR 1.04; 95% CI 0.87–1.23). Ac-
tive smoking was associated with an approximate 50% increased risk of total mortality and CVD among dia-
betic patients.2 

1.4.2 Microvascular complications

The effects of tobacco use on microvascular diabetes complications vary across reports. Generally, several 
studies have shown that tobacco use has an adverse effect on diabetic nephropathy. Studies have demonstrated 
that smoking promotes diabetic microalbuminuria and exacerbates diabetic nephropathy. In a 13-year follow-
up study by Biesenbach et al., the progression of nephropathy was clearly increased in smokers.58 The authors 
found that smoking was a risk factor for dia¬betic kidney disease, independent of age, sex, and duration of dia-
betes and HbA1c levels.58 In prospective studies by Chuahirun and Wesson 59 and Chuahirun et al.60 the adverse 
effects on diabetic nephropathy in type 2 patients were confirmed, even among optimal hypertensive patients. 

The influence of smoking independent of glucose control on retinopathy is less clear.56,57 Some studies have 
reported no association with smoking and retinopathy in type 2 diabetes.61,62 It was reported that retinopathy 
has been associated with glycemic control and not smoking state.61 The United Kingdom Prospective Diabetic 
(UKPD) study which sought to examine risk factors related to the incidence and progression of diabetic retin-
opathy, followed patients over 6 years from diagnosis. The development of retinopathy was associated with 
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glycemia and higher blood pressure, but not smoking.63 A European study assessing the relationship between 
smoking and microvascular complications in patients with type 1 DM found current smokers had poorer gly-
cemic control and a higher prevalence of microalbuminuria and retinopathy than never-smokers, the odds of 
experiencing albuminuria and retinopathy in current smokers in comparison with never smokers being 1.60 
and 1.62, respectively (after adjusting for age, duration, SBP, education, center, and HbA1c).64 The authors sug-
gested that smoking is associated with poorer glycemic control, which may also lead to microvascular compli-
cations, the prevalence of retinopathy and microalbuminuria in current smokers being not only due to poor 
glycemic control.60 A review of cigarette smoking and diabetes also acknowledged an increased risk and accel-
erated progression of retinopathy in patients with type 1 diabetes.65 A review on smoking and macular degen-
eration among general population showed, independent of DM, that active smoking is an important risk factor 
for macular degeneration and consecutive blindness.66,67

A systematic review and meta-analyses published in 2015 investigated the relationship between smoking and 
diabetic peripheral neuropathy (DPN) in persons with type 1 or type 2 DM.68 Thirty-eight studies (10 prospec-
tive cohort and 28 cross-sectional) were included. The prospective cohort studies included 5,558 participants. 
The analysis of cross-sectional studies (n=27,594) reported a pooled OR of DPN associated with smoking was 
1.42 (95 % CI 1.21–1.65; I2=65%;).68 Smoking may affect diabetic neuropathy differently according to the type 
of DM; while not being a risk factor for people with type 2 DM, several studies underline that the situation could 
be different for those with type I DM.58,59,60 More studies are needed to evaluate the association between smok-
ing and peripheral neuropathy.

1.4.3 Smoking and the risk of hypoglycaemia

The complications induced by smoking in patients with DM may also include an increased risk of hypogly-
caemia, at least in patients with type 1 DM. In a population of 537 patients with long-term type 1 DM, current 
smokers were found to have increased odds of severe hypoglycaemia compared with never-smokers (OR 2.4; 
95% CI 1.30–4.40).69

1.5 Specific health concerns after quitting smoking 

1.5.1 Weight gain

Smoking cessation reduces the risk of CVD, but there are concerns that weight gain that follows quitting 
smoking may weaken the CVD benefit of quitting. The results of the prospective community-based cohort 
study using data from the Framingham Offspring Study collected from 1984 to 2011 found that weight gain fol-
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lowing smoking cessation does not attenuate the benefits of smoking cessation among people with and with-
out diabetes.70 After a mean follow-up of 25 years (SD 9.6), 631 CVD events occurred among 3,251 participants. 
Median 4-year weight gain was greater for recent quitters without diabetes (2.7 kg, Interquartile range [IQR] 
0.5-6.4) and with diabetes (3.6 kg, IQR 1.4-8.2) than for long-term quitters (0.9 kg, IQR 1.4-3.2 and 0.0 kg, IQR 
3.2-3.2, respectively, p<0.001). Among smokers without diabetes, age and sex-adjusted incidence rate of CVD 
was 5.9/100 person-exams (95% CI 4.9-7.1), 3.2/100 person-exams (95% CI 2.1-4.5) in recent quitters without 
diabetes, 3.1/100 person-exams (95% CI 2.6-3.7) in long-term quitters, and 2.4/100 person-exams (95% CI 2.0-
3.0) in non-smokers. After adjustment for CVD risk factors, compared with smokers, recent quitters had a HR 
for CVD of 0.47 (95% CI 0.23-0.94) and long-term quitters had an HR of 0.46 (95% CI 0.34-0.63); these asso-
ciations had only a minimal change after further adjustment for weight change. Among people with diabetes, 
there were similar point estimates that did not reach statistical significance.70

1.5.2 Glycaemic control 

There is an increasing concern regarding glycaemic control after quitting smoking.56,57 A prospective study 
from the UK, which included 10,692 adult smokers with type 2 DM investigated the effect of quitting smoking 
on HbA1c.71 A total of 3,131 (29%) of participants quit smoking and remained abstinent for at least 1 year. After 
adjustment for potential confounders, HbA1c increased by 0.21% (95% CI 0.17–0.25; p<0.001) or 2.34 mmol/L 
(95% CI 1·91–2·77) within the first year after quitting. HbA1c decreased as abstinence continued for a period of 
up to 3 years. The observed increase in HbA1c was not mediated by weight change.71 These findings emphasize 
the need for proactive review of glycaemic control and prompt adjustment of medication when patients with 
type 2 diabetes quit smoking. 56

Recommendations:
nn Due to the possible deterioration in glycaemic control in the first 2-3 years after quitting, clinicians should 

closely monitor glycaemia and adjust anti-diabetic medications to maintain effective glycaemic control 
following smoking cessation (Level of Evidence B).
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1.6 Barriers for quitting smoking and risk factors for relapse among diabetic patients

We review here barriers for quitting smoking and risk factors for relapse among DM patients based on individ-
ual characteristics of patients and characteristics of the available medical care. 

1.6.1 Individual characteristics	

Evidence suggests that patients with diabetes do not easily adopt smoking cessation interventions and cessa-
tion success rates are often low. Studies have found advice to quit smoking, which has been shown to be a suc-
cessful form of intervention among other disease groups, has lower impact on diabetic patients.56 In addition 
high rates of drop out from smoking cessation program has been reported by some groups. In a prospective 
study of 70 diabetic smokers, only 50% agreed to participate in an anti-smoking programme, and the drop out 
rate was high irrespective of whether the content of the program was general or specific for diabetes.72 The en-
rolment rate was highest two months after the diagnosis of diabetes and the drop out rate was highest in patients 
recruited immediately following diagnosis.72

There are several potential barriers for quitting smoking. First, people with diabetes frequently explain their in-
ability to stop smoking by saying they are already too restricted by the diabetic treatment regimen, particularly the 
diet, and that they develop a ‘craving’ for cigarettes when deprived of nicotine.51 The marked and almost unbear-
able unpleasantness experienced after abstinence from nicotine often induces a desire to eat sweet carbohydrates, 
which appear to modulate and improve mood and lead to weight gain. This observation may explain why patients 
with diabetes, who are forbidden to consume large amounts of sugary foods, are afraid of quitting smoking and to 
some extant less capable to cope with nicotine withdrawal.51 Second, diabetic patients are also more likely to suffer 
from depression or anxiety, conditions known to hinder efforts to stop smoking.73,73 Third, several misconceptions 
about the association between diabetes and smoking might be present, including the perceived hazards of quitting. 
Fourth, fear regarding weight gain after cessation may make quitting challenging.51,74	  

Adolescents with diabetes are of particular concern. In a qualitative study conducted among Swedish ado-
lescents, Regber and Kelly evaluated why adolescents with diabetes choose to smoke, despite presumed aware-
ness of health risks.75 Reasons for their cigarette use behaviours included pure experimentation, identity de-
velopment, the need to conform to group norms, and denial of health risks. The same study also found that 
few adolescents reported taking advice from health professionals regarding cigarette smoking. Studies have 
suggested that young people with chronic conditions are more vulnerable and subjected to more pressures to 
conform to group norms.75,76,77 Young people with chronic conditions may feel a greater need to be accepted by 
their healthy counterparts, with engagement in risk-taking behaviours including cigarette smoking serving to 
substantiate their fitness and reinforce their self-esteem.77
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1.6.2 Medical care 

Patients with DM see health care professionals from primary and/or secondary health care centres more of-
ten than members of the general population, which offers the opportunity to assess smoking behaviour, give 
advice to stop smoking and offer smoking cessation counselling or encourage referral to resources where they 
can receive the appropriate assistance with quitting. Nevertheless, the results of studies from different countries 
show a diverse situation, with studies reporting low involvement of health care professional in assessing and ad-
vising smoking cessation among DM patients, while other studies observed a different situation.51,56,57,78,79,80 The 
barriers to delivering advice and counselling for smoking cessation for both patients with diabetes as well as 
persons at risk for developing diabetes include: 51,74,80,81

nn Lack of time, motivation or training of health care professionals for the delivery of smoking cessation 
interventions;

nn A disease management approach which focuses more on glycaemia control, lowering cholesterol levels 
and blood pressure versus cessation; 

nn Inappropriate funding and limited access to smoking cessation services in some countries.

Recommendations:
nn Behavioural counselling for smoking diabetic patients which counter misconceptions about quitting 

smoking and help them to develop new strategies to deal with life stressors and weight control are essen-
tial for smoking cessation components in a comprehensive smoking cessation intervention (Level of ev-
idence B).

nn Future studies should continue to investigate the barriers for smoking cessation among DM patients from 
both developed and developing countries and to develop appropriate strategies for counteracting them.
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2.0 
Interventions for smoking cessation  

in diabetic patients

2.1 Integrating smoking cessation treatment into diabetes management 

Smoking cessation should be a priority for diabetic patients who smoke. Tobacco treatment interventions 
should be initiated as an essential component of a patient’s DM treatment plan.79 The American Diabetic Asso-
ciation makes the following recommendations for encouraging smoking cessation among diabetic patients:82,83 

Assessment of smoking status and history
nn Systematic documentation of a history of tobacco use must be obtained from all adolescent and adult in-

dividuals with diabetes.

Counselling on smoking prevention and cessation
All health care providers should advise individuals with diabetes not to initiate smoking. This advice should 

be consistently repeated to prevent smoking and other tobacco use among children and adolescents with dia-
betes under age 21 years.

nn Among smokers, cessation counselling must be completed as a routine component of diabetes care.
nn Every smoker should be urged to quit in a clear, strong, and personalized manner that describes the add-

ed risks of smoking and diabetes.
nn Every diabetic smoker should be asked if he or she is willing to quit at this time.

i. If not, initiate brief and motivational discussion regarding need to stop using tobacco, risks of continued 
use, and encouragement to quit as well as support when ready.

ii. If yes, assess preference for and initiate either minimal, brief, or intensive cessation counseling and of-
fer pharmacological supplements as appropriate.
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Effective systems for delivery of smoking cessation
nn Training of all diabetes health care providers in the Public Health Service guidelines regarding smoking 

should be implemented.
nn Follow-up procedures designed to assess and promote quitting status must be arranged for all diabetic smokers.

2.2 The 5 ‘A’s Model

The 5 ‘A’s (ask, advise, assess, assist, arrange) model for addressing tobacco use is recommended in all clinical 
settings.84 The 5 ‘A’s has been demonstrated as an effective method to address smoking cessation in the gener-
al population, but its use and effectiveness among diabetic patients is not as well studied.84 The model recom-
mends all health care professional involved in the care of diabetes patients should document the smoking status 
of all diabetic patients (Ask), advise all tobacco users to quit (Advise), and assess the willingness of all tobac-
co users to make a quit attempt at this time (Assess), and offer evidence-based treatments to support cessation 
(Assist) which includes arranging follow-up or specialized support with quitting (Arrange).84-86 A summary of 
these strategies for use in the management of diabetes are displayed in Table 2 and clinical protocol in Figure 1.

This 5 ‘A’s model was used by a study performed among 224 adult diabetes patients aged 18 years or older who 
smoked in the last month, from two diabetes clinics in South India.87,88 The objective of the study was to document 
the effectiveness of diabetic specific smoking cessation counselling by a non-doctor health professional in addition 
to a cessation advice delivered by physicians. The study included 2 intervention groups and a control group compar-
ator. Patients from both groups received smoking cessation advice at each visit from the physician for the next six 
months. Intervention group patients received three diabetic specific tobacco counselling sessions (at first contact, 1 
and 3 months) lasting about 30 minutes each which used the 5 ‘A’s and 5 ‘R’s (Relevance, Risks, Rewards, Roadblocks 
and Repetition). In the first session, after going over the educational material, developed for smoking cessation, with 
the patient (to establish relevance and support the doctor’s advice) the counsellor assessed each patient’s readiness to 
quit. If ready to quit, the counsellor assisted him by discussing practical quit tips, how to get through an initial peri-
od of withdrawal, and how to deal with common withdrawal symptoms, emphasizing that these only lasted for a few 
days. If not ready to quit, the counsellor briefly identified roadblocks and challenges to quitting, and encouraged the 
patient to think about quitting after reconsidering the risks of smoking for developing diabetes complications and the 
benefits of quitting as a means of preventing complications as a prime motivator. The results show that at 6 months 
follow-up the odds of quitting (abstinence of smoking for at least 7 days) was 8.4 [95% CI 4.1-17.1] for the interven-
tion group compared to control group. Even among highly dependent smokers the odds of quitting were similar. The 
odds of harm reduction (reduction of smoking more than 50% of baseline use) were 1.9 (CI: 0.8-4.1) for intervention 
group compared to control group.88 Salivary cotinine tests after 1-year follow-up confirmed self-reported cessation 
in 86%. Odds of quitting in intervention group, adjusted for age, education, occupation, presence of any other chron-
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ic disease, duration of diabetes, and number of cigarettes/bidis smoked per day at baseline, were significantly higher 
compared with control group (AOR 3.35; 95% CI 1.82–6.18). Similarly, the odds of harm reduction in the interven-
tion group were higher compared with the control group (AOR 2.21; 95% CI 1.24–3.93).88

Table 2: The use of 5A’s for smoking prevention and cessation diabetes patients

Five A’s Steps Applications among DM patients

Ask all patients about smoking and other tobacco 
use along with other behaviours that influence Type 
1 DM management

–– Ask about smoking along with other health 
behaviours, including glucose monitoring, diet, and 
physical activity

–– Include smoking as a vital sign to be assessed for 
all patients

–– Incorporate cues and reminders for providers to ask 
about smoking

Advise all patients to avoid smoking and other 
tobacco use

–– Emphasize the costs of smoking to DM 
management/outcomes

–– Tailor advice to patient’s smoking status, 
emphasizing importance of continuing to avoid 
smoking for non-smokers and quitting smoking for 
smokers

–– Equip providers with knowledge and skills to 
implement proven intervention methods through in-
service trainings, continuing education, and other 
strategies

Assess susceptibility to smoking among non-
smokers and readiness to quit smoking among 
current smokers

–– Identify risk factors that influence smoking 
susceptibility and readiness to quit, including risk 
perceptions, exposure to family/friends who smoke, 
and diabetes regimen non-adherence

–– Use strategies such as the 5 R’s to enhance 
motivation to avoid or stop smoking

–– Emphasize the benefits of avoiding smoking for 
diabetes care and the risks for adverse health 
outcomes caused by smoking.
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Five A’s Steps Applications among DM patients

Assist all patients with smoking avoidance/
cessation as part of routine care

–– Use simple tools, such as quick guides and 
checklists, which can be adapted to include 
diabetes-specific content

–– Integrate motivational enhancement strategies, 
such as experiential learning, role playing, and 
patient education

–– Educate patients and families about the importance 
of a smoke-free environment and provide referral 
and treatment for cessation among smokers

Arrange for follow-up to continually monitor 
smoking behaviours among all patients as part of 
routine diabetes care

–– Routinely evaluate smoking behaviours as part of 
regular type 1 diabetes management appointments

–– Provide patients and their families with education 
and counselling resources available adjunct to 
standard care, such as counselling interventions 
and materials, available through electronic media

–– Consider additional treatment options for cessation 
among patients who continue to smoke

Source: Adapted from Mays et al (2012) 86

Recommendations:
nn Clinicians should ensure assessment of tobacco use in diabetic patients and smoking cessation should be 

a clinical priority among diabetic patients who smoke (Level of Evidence A).
nn Smoking cessation interventions should be initiated as an essential component of a smoking patient’s di-

abetes treatment plan. Interventions should include a combination of behavioural counselling and phar-
macotherapy (Level of Evidence A).

nn The 5 ‘A’s strategies are an effective method to address smoking cessation in clinical settings and are appro-
priate for use with diabetic patients (Level of evidence B).
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Figure 1: Tobacco Treatment Protocol for Diabetes Patients
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2.3 Non-pharmacological interventions 

There is limited data to report on the efficacy of smoking cessation interventions among DM patients nor the best 
strategies to maximize success with quitting.56,57,89 Several controlled trials targeting patients with diabetes have 
been published recently. Results were mixed, with positive effects found in studies with larger sample sizes.56,83,89 

A systematic review and meta-analysis of randomised trials of smoking cessation interventions published in 2014 
evaluated the effects of more intensive smoking cessation interventions compared to less intensive interventions 
(control group or those with optional medication) on smoking cessation in people with type 1 or type 2 DM pub-
lished up to 2013.89 The review did not include trials in which smoking cessation was a part of a more extensive com-
plex intervention and in which only a proportion of patients had diabetes and smoked at baseline. Eight eligible tri-
als (n=872) were identified which reported on smoking cessation outcomes at 6-months of follow-up however only 
four were eligible for inclusion in the meta-analysis. Three trials were carried out in Europe, two in Asia, two in Aus-
tralia and one in North America. Five trials assessed either non-pharmacological interventions to support smoking 
cessation or referral to a smoking cessation clinic. Interventions reported in three other trials included optional nico-
tine replacement therapy (NRT) or bupropion. The meta-analysis reported a non-significant increase in self-reported 
smoking cessation outcomes for more intensive interventions (RR 1.85; 95% CI 0.81 to 4.22) compared with patients 
allocated to the less intensive intervention.89 A similar pattern was found when biochemically verified smoking absti-
nence was assessed by intervention intensity (RR 1.32; 95% CI 0.23 to 7.43). However significant heterogeneity was 
reported (I2= 76%) with equal numbers of studies reporting positive and negative effect estimates. No specific con-
clusions regarding intensity of intervention can be drawn from available literature.89 

The limited number of studies, heterogeneity in intervention tested and comparator groups limits the abili-
ty to draw conclusions regarding the efficacy and characteristics of smoking cessation interventions among DM 
patients used alone or in combination with medication.

Recommendations:
nn Recommendations regarding the efficacy of smoking cessation interventions for diabetic patients are lim-

ited by the small number of trials published to date and a relatively small number of participants in pub-
lished trials as well as the heterogeneity of interventions tested.

2.3.1 Types of interventions

We review here evidence for the different types of non-pharmacological interventions tested among DM pa-
tients including: cognitive behavioural interventions, stage-based interventions and motivational interviewing. 
Table 3 presents examples of smoking cessation interventions implemented in different countries in primary or 
secondary health care settings or both of them. 
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Study (year) Country Setting Description of the 
intervention 

Type of non-
pharmacological 

interventions

Pharmacological 
treatment Control group Primary outcome Effects at follow up in the intervention group in 

comparison with the control group

Thankappan 
et al (2014,2015) 
87,88

India Diabetes clinics

Physician advice  
followed by nurses who 
delivered individual 
counselling

5A’s Cognitive-
behavioural therapies

No
Doctor’s advice and 
educational materials

Self-reported measures 
7-day abstinence

Stronger effect for smoking cessation at 6 months and one 
year in comparison with the control group; adjusted OR 8.4 
(95% CI 4.1 to 17.1), respectively 3.35 (95% CI 1.82–6.18)

Perez-Tortosa 
(2015) 90 Spain

Primary care 
settings

Mixed teams of physician 
and nurses delivered 
several sessions of 
individual counselling 

Stages of change 
Motivational 
interviewing

Yes, but not specified Usual care

Continued abstinence  defined 
as at least 6 months without 
smoking and a carbon 
monoxide (CO) breath level of 
<6 ppm

Stronger effect for smoking cessation at 1 year in 
comparison with the control group (p < 0.01 at χ2 test for 
difference in abstinence rate)

Ng et al.  
(2010) 91 Indonesia Diabetes clinics

Medical doctors delivered 
advice and visual 
materials with referral to 
cessation clinic

Not specified No
Doctor’s advice and visual 
materials

Self-reported measures 
7-day abstinence

In both groups there were observed positive results 
for smoking cessation and no statistically significant 
differences were found between the groups

Davies et al. 
(2008) 92 UK

Primary care 
settings

Health educators 
delivered several 
sessions of group 
education

Behavioural therapy No Usual care
Self-reported measures 
7-day abstinence

Stronger effect for smoking cessation at 12 months in 
comparison with the control group; The odds of not smoking 
were 3.56 (95% CI 1.11 to 11.45), P=0.033 higher in the 
intervention group at 12 months.

Persson et al. 
(2006) 93 Sweden

Primary care 
settings

Nurses delivered several 
sessions of group and 
telephone counselling

Motivational 
interviewing

Optional, NRT or 
bupropion

A letter with general advice 
for smoking cessation

Self-reported abstinence
Stronger effect for smoking cessation at 6 months in 
comparison with the control group;  (p < 0.01 at χ2 test for 
difference in abstinence rate)

Hokanson et al. 
(2006) 94 USA Diabetes center

Nurses delivered 
individual and telephone 
counselling

Motivational 
interviewing

Optional, NRT or 
bupropion

Standard care including 
referral to cessation program

Biochemically verified smoking 
cessation

Stronger effect for smoking cessation at 3 months follow up, 
but not at 6 months  in comparison with the control group

Canga et al. 
(2000) 95 Spain

Primary care 
settings and 
hospitals

Nurses delivered both 
individual counselling as 
well as telephone follow 
up 

Stages of change 
Cognitive-
behavioural therapies

Optional, NRT
Usual care - advise to stop 
smoking

Biochemically verified smoking 
verified smoking

Stronger effect for smoking cessation at 6 months in 
comparison with the control group; incidence ratio 7.5 (95% 
CI 2.3 to 24.4)

Sawicki  et al. 
(1993) 96 Germany

Outpatient 
university clinic

Therapists delivered 
10 weekly individual 
counselling

Behavioural therapy Optional, NRT
A single unstructured 
session by a physician with 
optional NRT

Biochemically verified smoking 
cessation

Similar effect on smoking cessation at 6 months in 
comparison with the control group

Table
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Study (year) Country Setting Description of the 
intervention 

Type of non-
pharmacological 

interventions

Pharmacological 
treatment Control group Primary outcome Effects at follow up in the intervention group in 

comparison with the control group

Thankappan 
et al (2014,2015) 
87,88

India Diabetes clinics

Physician advice  
followed by nurses who 
delivered individual 
counselling

5A’s Cognitive-
behavioural therapies

No
Doctor’s advice and 
educational materials

Self-reported measures 
7-day abstinence

Stronger effect for smoking cessation at 6 months and one 
year in comparison with the control group; adjusted OR 8.4 
(95% CI 4.1 to 17.1), respectively 3.35 (95% CI 1.82–6.18)

Perez-Tortosa 
(2015) 90 Spain

Primary care 
settings

Mixed teams of physician 
and nurses delivered 
several sessions of 
individual counselling 

Stages of change 
Motivational 
interviewing

Yes, but not specified Usual care

Continued abstinence  defined 
as at least 6 months without 
smoking and a carbon 
monoxide (CO) breath level of 
<6 ppm

Stronger effect for smoking cessation at 1 year in 
comparison with the control group (p < 0.01 at χ2 test for 
difference in abstinence rate)

Ng et al.  
(2010) 91 Indonesia Diabetes clinics

Medical doctors delivered 
advice and visual 
materials with referral to 
cessation clinic

Not specified No
Doctor’s advice and visual 
materials

Self-reported measures 
7-day abstinence

In both groups there were observed positive results 
for smoking cessation and no statistically significant 
differences were found between the groups

Davies et al. 
(2008) 92 UK

Primary care 
settings

Health educators 
delivered several 
sessions of group 
education

Behavioural therapy No Usual care
Self-reported measures 
7-day abstinence

Stronger effect for smoking cessation at 12 months in 
comparison with the control group; The odds of not smoking 
were 3.56 (95% CI 1.11 to 11.45), P=0.033 higher in the 
intervention group at 12 months.

Persson et al. 
(2006) 93 Sweden

Primary care 
settings

Nurses delivered several 
sessions of group and 
telephone counselling

Motivational 
interviewing

Optional, NRT or 
bupropion

A letter with general advice 
for smoking cessation

Self-reported abstinence
Stronger effect for smoking cessation at 6 months in 
comparison with the control group;  (p < 0.01 at χ2 test for 
difference in abstinence rate)

Hokanson et al. 
(2006) 94 USA Diabetes center

Nurses delivered 
individual and telephone 
counselling

Motivational 
interviewing

Optional, NRT or 
bupropion

Standard care including 
referral to cessation program

Biochemically verified smoking 
cessation

Stronger effect for smoking cessation at 3 months follow up, 
but not at 6 months  in comparison with the control group

Canga et al. 
(2000) 95 Spain

Primary care 
settings and 
hospitals

Nurses delivered both 
individual counselling as 
well as telephone follow 
up 

Stages of change 
Cognitive-
behavioural therapies

Optional, NRT
Usual care - advise to stop 
smoking

Biochemically verified smoking 
verified smoking

Stronger effect for smoking cessation at 6 months in 
comparison with the control group; incidence ratio 7.5 (95% 
CI 2.3 to 24.4)

Sawicki  et al. 
(1993) 96 Germany

Outpatient 
university clinic

Therapists delivered 
10 weekly individual 
counselling

Behavioural therapy Optional, NRT
A single unstructured 
session by a physician with 
optional NRT

Biochemically verified smoking 
cessation

Similar effect on smoking cessation at 6 months in 
comparison with the control group
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Cognitive behavioural interventions
Cognitive behavioural interventions alone or in combination with medication proved to be effective tools for 

smoking cessation among general population.97 There are also some examples of studies, which used this ap-
proach for smoking cessation among diabetic patients.

In a diabetes outpatient university clinic from Germany, behaviour therapy for smoking cessation was com-
pared with a single unstructured anti-smoking advice session given by a physician.96 The number of self-report-
ed cigarettes per day was successfully reduced during behaviour therapy treatment. There was no significant 
difference between the number of successful quitters in each group, indicating that in terms of abstinence in 
the long-term, the behavioural therapy was no more successful than more general GP advice, in this instance.96

A structured group education program known as DESMOND was conducted in general practices and pri-
mary care sites in the UK for newly diagnosed patients with type 2 diabetes.92 Patients were randomized to ei-
ther the group education intervention, or usual care, and the intervention took place within 12 weeks of di-
agnosis. The intervention incorporated advice on medication and psychological theories of learning aimed at 
reducing personal risk factors through lifestyle choices. At 12 months, there was a significant reduction in the 
number of smokers in the intervention group compared with the control group at 8 and 12 months (p=0.033) 
and these patients also reported being more physically active and less depressed. The outcomes of this study in-
dicate that targeting and educating patients soon after diagnosis can successfully improve lifestyle choices, in-
cluding smoking status, and have a positive impact on physical and psychological wellbeing.92

Stage-based interventions 
The Transtheoretical Model of Change (TTM) identifies 6 stages of change: pre-contemplation, contempla-

tion, preparation, action, maintenance, and relapse. Pre-contemplation is the period in which smokers were not 
considering quitting smoking (at least not within the next 6 months). Contemplation is the period in which 
smokers are seriously thinking about quitting smoking within the next 6 months. The preparation stage de-
scribed the period when smokers are seriously thinking about quitting smoking within the next month and had 
also tried to quit smoking during the past year. Action is the period ranging from 0 to 6 months after smokers 
had made the overt change of stopping smoking. Maintenance is the period beginning 6 months after action 
had started. Relapse occurs when smokers who have tried to quit return to active smoking.84

One longitudinal descriptive study from the US evaluated the use of stages of change for cessation of smok-
ing among diabetic patients.98 For pre-contemplation subjects, a brief session was carried out where informa-
tion regarding the risks of smoking in conjunction with DM was given. Patients at the contemplation stage of 
smoking cessation were offered the chance to participate in a cessation program. Seven hundred thirty-three 
subjects with DM were evaluated, including 156 smokers (21.3%): 66.0% in the pre-contemplation stage, 16.0% 
in the contemplation stage, 7.7% in the preparation stage, 7.7% in the action stage, and 2.6% in the maintenance 
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stage. By the 6-month follow-up, 41.6% subjects had quit smoking, of whom 30.8% had subsequently relapsed. 
This approach resulted in an increased change of smoking cessation stages in subjects with DM as well as a high-
er overall percentage in abstinence.98 

Another study from Spain assessed the effectiveness of an intensive smoking cessation intervention based on 
the TTM in diabetic smokers attending primary care.90 A cluster randomized controlled clinical trial was de-
signed in which the unit of randomization (intervention vs. usual care) was the primary care team. An inten-
sive, individualized intervention using motivational interviewing and therapies and medications adapted to the 
patient’s stage of change was delivered by primary care teams including physicians and nurses. The number of 
intervention visits varied according to the stage of the patient (five for pre-contemplation, seven for contem-
plation and eight for preparation/action). Patients could move forward and backward in their stage over the 
course of the study, so that intervention visits were adapted to these changes. The duration of the study was 1 
year and included 722 people with diabetes who were smokers (345 in the intervention group and 377 in the 
control group). After 1 year, continued abstinence was recorded in 26.1% patients in the intervention group 
and in 17.8% controls (p=0.007). In patients with smoking abstinence, there was a higher percentage in the 
pre-contemplation and contemplation stages at baseline in the intervention group than in controls (21.2% vs. 
13.7%, p=0.024). When the pre-contemplation stage was taken as reference, preparation/action stage at baseline 
showed a protective effect, decreasing 3.41 times odds of continuing smoking (OR 0.29 95% CI 0.179–0.479). 
The authors conclude that an intensive intervention adapted to the individual stage of change delivered in pri-
mary care was feasible and effective, with a smoking cessation rate of 26.1% after 1 year.90

Canga and colleagues implemented a smoking cessation intervention for diabetic patients in Spain where the 
intervention was tailored to each patient depending on their stage of change and whether the patient agreed to 
set a cessation date.95 This randomized controlled clinical trial involved 280 diabetic smokers who were rand-
omized either into control (n=133) or intervention (n=147) groups at 12 primary care centres and 2 hospitals. 
The intervention protocol consisted of 3 parts: 1) an initial face-to-face interview, 2) optional nicotine replace-
ment therapy (NRT), and 3) a follow-up support program. The control group received the usual care for diabetic 
smokers. Subjects assigned to the intervention group had a face-to-face interview with a nurse who was a mem-
ber of the research team. This initial visit lasted 40 min, during which the nurse clearly advised each smoker 
to stop smoking. The nurse personalized the message by adapting it into the patient’s clinical condition, smok-
ing history, and personal interests. The nurse provided a list of the different reasons to stop smoking, highlight-
ed the advantages of quitting rather than the risks of continued smoking, and tried to transmit a positive mes-
sage by stressing the particular benefits of quitting for diabetic patients (e.g., reducing the baseline higher risk 
of stroke, coronary heart disease, peripheral artery disease, retinopathy, and nephropathy and improving in-
sulin action). A cessation date was negotiated with those patients who were willing to stop. Self-help materials 
with quitting cues were also provided. The follow-up program was scheduled according to the negotiated ces-
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sation date. It consisted of 5 contacts: 1) a telephone call the day before the cessation date, 2) a follow-up visit 2 
weeks after the cessation date, 3) a letter 3 weeks after the cessation date, 4) a second follow-up visit 2 months 
after the cessation date, and 5) a final evaluation that was carried out after 6 months. At the 6-month follow-
up, the smoking cessation incidence was 17.0% in the intervention group compared with 2.3% in the usual care 
group, which was a 14.7% difference (95% CI 8.2-21.3%). Among participants who continued smoking, a sig-
nificant reduction was evident in the average cigarette consumption at the 6-month follow-up. The mean num-
ber of cigarettes per day decreased from 20.0 at baseline to 15.5 at 6 months for the experimental group versus 
from 19.7 to 18.1 for the control group (P < 0.01).95

Motivational interviewing 
Motivational Interviewing (MI) is a well-known, scientifically tested method of counselling clients devel-

oped by Miller and Rollnick and viewed as a useful intervention strategy in the treatment of lifestyle problems 
and disease. MI is a directive patient-centred style of counselling, designed to help people to explore and re-
solve ambivalence about behaviour change. A Cochane review concluded that motivational interviewing may 
assist people to quit smoking. 99 However, the results should be interpreted with caution, due to variations in 
study quality, treatment fidelity, between-study heterogeneity and the possibility of publication or selective re-
porting bias. Another review assessed the evidence and gaps in the literature for MI interventions and outcomes 
in adults with type 2 DM.100 The authors concluded that behaviour-specific MI interventions may positively in-
fluence study outcomes. Assessment of MI intervention fidelity will enhance treatment integrity and claims for 
validity.100

A study carried out in the US had the purpose to evaluate the impact of a tobacco cessation intervention us-
ing MI on smoking cessation rates during diabetes self-management training (DSMT).94 A randomized con-
trolled trial was conducted with subjects recruited from an on going type 2 DM adult education program at a 
large diabetes center. A total of 114 subjects were randomized to intervention (n=57; face-to-face MI plus tel-
ephone counselling and offer of medication) or standard care (n=57). Outcome measures included tobacco 
cessation rates, mean number of cigarettes smoked, HgA1C, weight, blood pressure, and lipids. Intensive in-
tervention using MI integrated into a standard DSMT program resulted in a trend toward greater abstinence 
at 3 months of follow-up in those receiving the intervention. However, this same trend was not observed at 6 
months. The addition of this structured smoking cessation intervention did not negatively affect either diabe-
tes education or other measures of diabetes management, including HgA1C values. However, an intervention 
of moderate intensity for smoking cessation was no more effective than usual care in assisting patients with to-
bacco cessation after 6-month follow-up. Whether a more intensive intervention, targeting patients expressing 
a readiness to discontinue tobacco use, and/or a longer duration or a more cumulative effect of treatment will 
be more effective must be evaluated.94
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A study evaluated an intervention programme using MI on smoking cessation in patients with DM in seven-
teen primary health care centres in Sweden.93 The participants were daily smokers with DM, 30-75 years of age 
(n=241 intervention group and 171 control group). In the intervention centres, nurses with education in diabe-
tes were given one half-day of training in MI and smoking cessation. An invitation to participate in a smoking 
cessation group was mailed to patients from the intervention centres followed by a telephone call from the pa-
tient’s diabetic nurse. The intervention program consisted of eight 45-60 minute group sessions in a two-month 
period led by nurses with special education in smoking cessation which addressed motivation to stop smoking, 
and advice on how to break the habit and how to prevent relapse. Pharmacological treatment (NRT or Bupro-
pion was recommended). After the group treatment, patients received individual support and follow-up by tel-
ephone calls 3, 6, and 12 months after the quit day. Twenty-one percent of the smokers accepted group treat-
ment. After 12 months, 20% (42/211) in the intervention centres reported that they had stopped smoking and 
7% (10/140) in the control centres; 40% (19/47) of the smokers who had participated in group treatment report-
ed that they had stopped smoking.93

2.3.2 Setting Specific Interventions

Primary care and out-patient diabetes settings
The monitoring and treatment of patients with type 2 DM is often performed by primary care providers and/

or by specialists, the situation varying very much between countries.51,98 Diabetic patients will meet with health 
care professionals more frequently than other groups of the population, making these important settings for 
identifying and intervening with tobacco users. 

A study performed among male patients (n=71) recruited from two referral diabetes clinics in Yogyakar-
ta Province, Indonesia involved two interactive smoking cessation interventions: doctor’s advice and visual 
representation of how tobacco affects DM (DA) and DA plus direct referral to a cessation clinic (CC).91 At 6 
months follow-up, DA and CC groups had abstinence rates of 30% and 37%, respectively. Of those continuing 
to smoke, most reported an attempt to quit or reduce smoking (70% in DA and 88% in CC groups). Patients in 
both groups had an increased understanding of smoking-related harm and increased motivation to quit smok-
ing. The authors conclude that the study demonstrates the feasibility of disease-centred doctors’ messages about 
smoking cessation for patients with DM, supported by the presence of a CC motivating clinicians to routine-
ly give patients cessation messages.91

While most interventions for smoking cessation are delivered by physicians, there are also examples of coun-
selling interventions delivered by nurses or inter-disciplinary teams.79-88 For instance, studies from Sweden and 
India found that culturally sensitive diabetic specific cessation counselling sessions, delivered by a non-doctor 
health professional, was an effective method for encouraging smoking cessation.87,88,93
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Irrespective of the health professional who delivers the cessation message, several studies underline the im-
portance of using health care professionals who have appropriate training and experience in smoking cessation 
as well as high quality implementation of the intervention protocol.87,89,95

Hospital-based Interventions
Smokers with co-morbid medical conditions such as cancer, cardiac disease, COPD, diabetes, and asthma 

are important to target for tobacco use treatments, given the role that smoking plays in exacerbating these con-
ditions. Hospitalization often provides a “teachable moment” in which receptivity to quitting smoking increas-
es in particular when the reason for hospitalization is a smoking-related disease. Integrating tobacco treatment 
into chronic disease management plans can be an effective and efficient way to deliver tobacco use interven-
tions to these populations.84

A longitudinal study conducted in the US compared 6-month post-hospitalization tobacco cessation rates 
among in-patient veterans with and without diabetes who used tobacco in the past month (n=496, mean age 
55.2 years, 62% Caucasian).101 Twenty-nine percent had co-morbid diabetes. A total of 18.8% of patients with 
diabetes reported tobacco cessation at 6 months compared with 10.9% of those without diabetes (p=0.02). Coti-
nine-verified cessation rates were 12.5% vs. 7.4% in the groups with and without diabetes, respectively (p=0.07). 
Controlling for psychiatric co-morbidities, depressive symptoms, age, self-rated health and nicotine depend-
ence, the multivariable-adjusted logistic regression showed that patients with diabetes had three times high-
er odds of 6-month cotinine-verified tobacco cessation as compared with those without diabetes (OR 3.17; 
p=0.005). The authors concluded that post-hospitalization rates of smoking cessation are high among those 
with diabetes and intensive tobacco cessation program may increase these cessation rates further.101

Motivating health professionals to get involved in smoking cessation advice and counselling remains a con-
tinuous challenge. A study examined the impact of a pay-for-performance incentive in the United Kingdom 
introduced in 2004 as part of the new general practitioner contract to improve support for smoking cessation 
and to reduce the prevalence of smoking among people with chronic diseases such as diabetes.80 The study per-
formed a population-based longitudinal study of the recorded delivery of cessation advice and the prevalence 
of smoking using electronic records of patients with diabetes obtained from participating general practices.80 
The survey was carried out in an ethnically diverse part of southwest London before (June–October 2003) and 
after (November 2005–January 2006) the introduction of a pay-for performance incentive. The results show that 
significantly more patients with diabetes had their smoking status ever recorded in 2005 than in 2003 (98.8% 
v. 90.0%; p<0.001). The proportion of patients with documented smoking cessation advice also increased sig-
nificantly over this period, from 48.0% to 83.5% (p<0.001). The prevalence of smoking decreased significantly 
from 20.0% to 16.2% (p<0.001). The reduction over the study period was lower among women (adjusted odds 
ratio (AOR 0.71, 95% CI 0.53–0.95) but was not significantly different in the most and least affluent groups. In 
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2005, smoking rates continued to differ significantly with age (10.6-25.1%), sex (women, 11.5%; men, 20.6%) 
and ethnic background (4.9-24.9%). The authors concluded that the introduction of a pay-for-performance in-
centive in the United Kingdom increased the provision of support for smoking cessation and was associated 
with a reduction in smoking prevalence among patients with diabetes in primary health care settings. Health 
care planners in other countries may wish to consider introducing similar incentive schemes for primary care 
physicians. Research from Sweden found that a computerized medical record with registration of diabetes di-
agnoses and smoking status was an effective method for the identification of diabetics who use tobacco who 
might be contacted later on by health care professionals in order to receive an invitation to participate in smok-
ing cessations programs.102

Quit lines
Evidence-based telephone quit lines can support quitting, but have not been studied adequately among pa-

tients with chronic diseases such as diabetes.103 A study from the US investigated the use and effectiveness of 
quit lines among diabetic patients. A telephone based follow-up survey was performed among participants (en-
rolled between May – September 2008 from the Washington State Tobacco Quit Line) with and without diabe-
tes 7 months after the enrolment in the quit line. They received one 30-minutes telephone counselling, mailed 
self-help materials, referral to community based smoking cessation facilities and also received 1-5 follow-up 
calls.  The results show that the enrolment of diabetic patients in the quit line was higher than their proportion 
in the general population. Quit lines for those with and without diabetes did not differ significantly (24.3% vs. 
22.5%). No significant differences existed between the two groups regarding weight gain, independent of smok-
ing status. Weight gain was a significant correlate of continuous smoking, regardless of diabetic status. The au-
thors conclude that quit lines are effective for diabetic patients, but tailored interventions which address weight 
concerns during cessation are needed.103

Technology-based interventions
Many DM patients use communication technologies including the internet, social media, and mobile phones. 

A major advantage of technology-based approaches to intervention is that these technologies are widely availa-
ble and allow for easy intervention targeting. Different computer tailoring programs mainly tested in developed 
countries proved to be effective for smoking cessation in the general population of tobacco users.104-110 Moreo-
ver, computer-based expert systems have been used in clinical settings, in conjunction with motivational coun-
selling, to successfully prevent smoking and induce cessation.107,108 Technology-based resources (e.g., web sites, 
text messaging support) can also be delivered as an adjunct to office visits to assist smokers with quitting.

Despite the potential of technology-based intervention no results are reported with regard to effects of these 
types of interventions on smoking cessation in DM patients.
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Recommendations:
nn Smoking cessations interventions that are implemented in primary or/and secondary health care by dif-

ferent members of the health care team may have a beneficial effect on smoking cessation among diabetic 
patients, however the overall number of trials is limited (Level of Evidence B).

nn Further research is needed to explore the role of different approaches for counselling for smoking cessa-
tion in clinical care using trial designs with follow-up extending to at least 1 year.

2.4 Pharmacological Interventions 

Approved pharmacotherapies for smoking cessation that have also been recommended as first-line treatments 
include various forms of nicotine replacement therapy (NRT), bupropion and varenicline. There is very little 
data on the efficacy of these pharmacotherapies in individuals with DM.56,57

2.4.1 Nicotine Replacement Therapy (NRT)

NRT is available in the form of the long-acting patch, and short-acting gum, inhaler, spray and lozenge. NRT 
has been shown to double quit rates in the general population of tobacco users and triple quit rates when two 
forms of NRT are used in combination.84,85 NRT is used to assist with reducing cravings and withdrawal symp-
toms related to quitting. NRT dosing is gradually reduced over time.84,85

The package insert for Nicorette Nasal spray, Nicorette Inhaler, Nicorette patches, Nicorette gum states that 
patients with diabetes should be advised to monitor their blood sugar levels more closely than usual when first 
using NRT products, as catecholamines released by nicotine can affect carbohydrate metabolism.56 A study in-
cluding high-nicotine-dependent (time to first cigarette of the day <30 minutes after waking) participants with 
pre-existing underlying medical conditions found that use of NRT (4 mg lozenge and 4mg gum) demonstrat-
ed an acceptable safety profile for up to 12 weeks of treatment in patients with DM as well as other underlying 
medical conditions (i.e. heart disease and hypertension not controlled by medication).111	 	

2.4.2 Bupropion 

Bupropion is a non-nicotine therapy for smoking cessation available in tablet form by prescription only 
which has been shown to be effective in increasing rates of smoking abstinence in the general population of to-
bacco users.84,85 The prescribing information for bupropion states that this drug may not be appropriate for use 
in patients with diabetes treated with hypo-glycaemic agents or insulin due to a risk of seizure.56 At present, no 
large-scale clinical trials reporting the efficacy of bupropion in patients with diabetes have been published.
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2.4.3  Varenicline

Varenicline is a partial agonist of the α4β2 nicotinic acetylcholine receptor, offering a two-pronged approach 
to treating the addiction: as a partial agonist of the nicotinic receptor, this drug reduces the symptoms of nic-
otine withdrawal, while it simultaneously blocks some of its reinforcing effects. Varenicline produces approx-
imately fifty percent (50%) of the receptor stimulation provided by nicotine, and blocks the effects of nicotine 
inhaled from cigarette use.112

There is strong randomized controlled trial evidence that varenicline increases rates of smoking abstinence 
among the general population of tobacco users and has found to be superior to both NRT and bupropion.84,85 
There are however, no long-term studies examining the efficacy of varenicline specifically in DM patients. 

The package insert for varenicline (Champix or Chantix) advises that dose adjustment of the drug may be 
necessary in patients taking insulin due to potential pharmacokinetic and pharmacodynamic changes that may 
occur during smoking cessation.56 There is one case report that indicates that varenicline may induce severe hy-
poglycaemia in type 1 DM. The author of this report suggested that patients with diabetes attempting to quit 
smoking with the aid of varenicline should be carefully monitored for blood glucose levels until further inves-
tigation of this population has taken place.113 Smoking cessation improves insulin sensitivity, which may also 
trigger a hypo-glycaemic event. The issue of safety of such treatments is partly addressed in an on-going trial 
of varenicline for smoking cessation in diabetes.114 Monitoring of blood glucose levels in patients with diabetes 
should be part of routine care.56 

Recommendations:
nn At present there are no large-scale clinical trials reporting the efficacy and safety of NRT, bupropion or 

varenicline in patients with diabetes. There is however no evidence to mitigate the use of first-line quit 
smoking medications (NRT, bupropion and varenicline) among diabetic patients (Level of Evidence C). 

nn Due to the increased risk of seizure bupropion is not recommended for use among DM patients using hy-
po-glycaemia agents or insulin (Level of Evidence C). 

nn Closer monitoring of blood sugar levels when first using quit smoking medications is recommended and 
adjustment of medication may be necessary (Level of Evidence B).

2.5 Cost-effectiveness

A systematic review published in 2010 synthesized the cost-effectiveness (CE) of interventions to prevent and 
control DM, its complications, and comorbidities.115 CEs were classified as cost saving (more health benefit at a 
lower cost), very cost-effective ($25,000 per life year gained [LYG] or quality-adjusted life year [QALY]), cost-
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effective ($25,001 to $50,000 per LYG or QALY), marginally cost-effective ($50,001 to $100,000 per LYG or 
QALY), or not cost-effective ($100,000 per LYG or QALY).115 Fifty-six studies from 20 countries met the inclu-
sion criteria; out of these one study investigated the cost-effectiveness of smoking cessation among type 2 DM 
newly diagnosed patients from the US aged 25 to 84 in comparison with those receiving standard care.115 Au-
thors concluded interventions counselling and treatment for smoking cessation compared with no counselling 
and treatment was cost-effective.115 

Table 4: Interventions proven to be very cost-effective for the management of Diabetes

1
Intensive lifestyle interventions to prevent type 2 diabetes among persons with impaired glucose 
tolerance compared with standard lifestyle recommendations; 

2
Universal opportunistic screening for undiagnosed type 2 diabetes in African Americans between 45 
and 54 years old; 

3
Ontensive glycemic control as implemented in the UK Prospective Diabetes Study in persons with 
newly diagnosed type 2 diabetes compared with conventional glycemic control; 4) statin therapy for 
secondary prevention of cardiovascular disease compared with no statin therapy; 

4 Counselling and treatment for smoking cessation compared with no counselling and treatment; 

5
Annual screening for diabetic retinopathy and ensuring treatment in persons with type 1 diabetes 
compared with no screening; 

6
Annual screening for diabetic retinopathy and ensuring treatment in persons with type 2 diabetes 
compared with no screening;

7 Immediate vitrectomy to treat diabetic retinopathy compared with deferred vitrectomy.

Source: Li et al.,(2010)115

Recommendation
nn Future research should focus on investigating the cost-effectiveness of smoking cessation interventions for 

patients with both type I and type 2 DM. 
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About this Guideline

This special chapter of the European Tobacco Treatment Guideline is intended to summarize evidence regard-
ing the health risk associated with tobacco use in patients with chronic obstructive pulmonary disease (COPD) 
as well as effective approaches to supporting cessation in this important population of tobacco users. 

Within the chapter clinical practice recommendations are presented for health care professionals working 
with COPD. The GRADE evidence grading system has been used to rate the quality of evidence supporting 
each of the recommendations. The evidence grading scale reflects the type, quality and quantity of available ev-
idence supporting the guideline recommendation. GRADE uses 4 evidence grading categories: ‘high’, ‘moder-
ate’, ‘low’, ‘very low’ (see table below). The level of evidence grading appears in brackets at the end of each rec-
ommendation statement.

GRADE - Evidence Grading Categories: 

Code Quality of Evidence Definition 

A High 

–– Further research is very unlikely to change our confidence in the 
estimate of effect. 

–– Several high-quality studies with consistent results.
–– In special cases: one large, high-quality multi-center trial

B Moderate

–– Further research is likely to have an important impact on 
our confidence in the estimate of effect and may change the 
estimate.

–– One high-quality study.
–– Several studies with some limitations.

C Low

–– Further research is very likely to have an important impact on our 
confidence in the estimate of effect and is likely to change the 
estimate.

–– One or more studies with severe limitations.

D Very Low

–– Any estimate of effect is very uncertain.
–– Expert opinion.
–– No direct research evidence.
–– One or more studies with very severe limitations.
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Executive Summary
Smoking Cessation in Patients with Chronic Obstructive 

Pulmonary Disease (COPD)Health Effects of Smoking in Pregnancy 

Health Effects of Smoking in COPD patients 

nn Tobacco use is the main risk factor for the development of COPD. Tobacco users have a 50% greater prob-
ability of developing COPD during their lifetime.

nn Second-hand smoke exposure is associated with reduced health status and increased exacerbations among 
COPD patients. Research has documented a link between passive smoking in childhood and the develop-
ment of COPD in adulthood. 

Health Benefits of Smoking Cessation 

nn Smoking cessation is the most effective treatment for reducing the rate of COPD progression among pa-
tients who smoke and is highly cost-effective.    

nn Smoking cessation is beneficial at any time for COPD smokers, and has been shown to: slow COPD pro-
gression, reduce exacerbation rates, increase effectiveness of COPD treatments, and improve overall qual-
ity of life. Respiratory symptoms ameliorate after 3-9 months after quitting smoking and lung function 
may increase by 10%. 
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Benefits of cessation in COPD smokers

> Decreased prevalence of respiratory symptoms

> Reduced number of hospitalizations

> Respiratory symptoms improve in the first year post-cessation

> Annual FEV1 decline is reduced, with a cumulated decline in 5 years of 72ml following cessation 
compared to 301ml in continuing smokers

> Reduction in all-cause mortality

> The most effective measure to reduce COPD progression

> Improves responses to bronchodilator drugs and to inhaled corticosteroids

> Reduces bronchial infections

Source: Jimenez Ruiz and Undermer et.al., 20141

Profile of Tobacco Users with COPD 

nn Tobacco users with COPD smoke more, inhale deeper and are more addicted to tobacco than the general 
population of tobacco users. In fact, exhaled carbon monoxide (CO) concentration among smokers with 
COPD has been found to be higher than in the general population.

nn Smokers with COPD find it more difficult to stop using tobacco than the general population of tobacco 
users. COPD disease pattern co-existence of depression, anxiety, etc. is associated with a lack of motiva-
tion and self-confidence for quitting, thus reducing the odds of quitting smoking. 

nn Understanding these differences and tailoring cessation interventions may assist with increasing effective-
ness of smoking cessation treatments among smokers with COPD. 	

Smoking Cessation Interventions in COPD patients

nn Smoking cessation interventions should be integrated into routine care of COPD patients who smoke, in 
both primary care and specialist settings. Hospitalizations, exacerbations and regular check-ups consti-
tute ideal moments to arrange smoking cessation interventions.
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nn All patients should have a full assessment of smoking history including nicotine addiction, triggers and 
routines. Biochemical validation can serve as an instrument for assessing smoking and for increasing mo-
tivation of COPD patients to quit smoking. Exhaled air carbon monoxide (CO) can be used in clinical set-
tings to assess smoking status and to monitor smoking cessation. “Lung Age” may also be used as a sec-
ondary strategy for intervening with smokers.

nn The combination of counseling and pharmacotherapy is more effective for addressing nicotine depend-
ence among COPD patients than either alone. 

nn COPD patients’, in particular those who report high levels of nicotine dependence, have more difficulty 
with quitting than the general population of tobacco users and will require structured and intensive smok-
ing cessation support in order to quit.

nn Available pharmacotherapy with proven effectiveness for supporting cessation among COPD patients 
who smoke include: Bupropion and Nortryptyline, Varenicline and Nicotine Replacement Therapy. 
High dose NRT, Varenicline and Bupropion is recommended for COPD patients who report moder-
ate to high levels of nicotine addiction as measured by the Fagerstrom Test of Nicotine Dependence. 
When using NRT, the combination of two types of NRT with different types of delivery is highly rec-
ommended. Increasing the length of time that quit smoking medication is used to up to six or twelve 
months can be effective in increasing abstinence rates in COPD smokers compared to the standard 10 
weeks of NRT therapy.

nn Frequent follow-up should be provided to support cessation and referral to quit smoking specialist should 
be considered. 

Key Recommendations for Health Professionals: 

nn Among COPD patients who continue to smoke, smoking cessation is the key clinical intervention for re-
ducing progressive lung destruction and lung function deterioration and should be a clinical priority for 
all patients (Level of Evidence A).

nn Co-habitants and families of COPD patients should be instructed not to expose COPD patients to tobac-
co smoke and should be included in smoking cessation programs (Level of Evidence D).

nn All health care providers who treat COPD patients who smoke should be aware of the specific tobacco use 
and cessation patterns of this group of patients in order to tailor intervention strategies and increase suc-
cess with quitting (Level of Evidence D).

nn Smoking cessation interventions should be integrated into routine care of COPD patients who smoke, in 
both primary care and specialist settings (Level of Evidence A).

nn Primary care providers, pulmonologists and other health professionals involved in the treatment of COPD 
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should be trained in evidence-based smoking cessation treatment and be prepared to provide smoking 
cessation pharmacotherapy and counselling to their COPD patients or may refer them to a colleague 
trained in smoking cessation (Level of Evidence A).

nn A combination of high-intensity counseling and pharmacotherapy is the most effective strategy for treat-
ing tobacco use in patients with COPD (Level of Evidence B).

nn Exhaled air carbon monoxide (CO) and cotinine are useful non-invasive biomarkers of tobacco smoke 
exposure and can be used in clinical settings to assess smoking status and to monitor smoking cessation 
(Level of Evidence A). 

nn Clinicians overseeing the care of COPD smokers should take the opportunity to assess CO values whenev-
er possible in follow-up visits and use it as a motivational tool to support quit attempts, being at the same 
time aware of the higher CO levels due to airway inflammatory process (Level of Evidence B).

nn The role of “lung age” for increasing patient motivation to quit smoking deserves further investigation 
(Level of Evidence C).

nn A growing body of evidence suggests that majority of COPD patients’, in particular those who report high 
levels of nicotine dependence will require a structured and intensive smoking cessation support in order 
to quit (Level of Evidence C). 

nn NRT can be used to support cessation among COPD patients; however standard dosing of NRT among 
COPD populations has produced lower quit rates than in the general population of smokers (Level of Ev-
idence A).

nn High dose NRT is recommended for COPD patients who report moderate to high levels of nicotine addic-
tion as measured by the Fagerstrom Test of Nicotine Dependence. The combination of two types of NRT 
with different types of delivery is highly recommended (Level of Evidence A).

nn Increasing the length of time that NRT is used to up to six or twelve months can be effective in increas-
ing abstinence rates in COPD smokers compared to the standard 10 weeks of NRT therapy (Level of Ev-
idence A).

nn For COPD patients with low motivation to quit, NRT may be used to support gradual smoking reduction 
(Level of Evidence B).

nn Varenicline is a first-line quit smoking medication that has been shown to be effective in supporting ces-
sation in smokers with COPD, regardless of disease severity or number of cigarettes smoked (Level of Ev-
idence B).

nn Bupropion is an effective aid to support smoking cessation among COPD patients and it is safe to use bu-
propion in this population of tobacco users (Level of Evidence B).
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– Provide frequent follow-up counselling support cessation for 
at least 2-6 months

– Titrate quit smoking medications as appropriate and continue 
for 12-26 weeks or longer as required

– Consider providing bio-feedback (Lung age & CO levels) to 
support cessation

– Consider referral to quit smoking specialist

ASK about current and former tobacco 
use (cigs/day & years smoking) 
Measure exhaled carbon monoxide of 
all (COPD patients) 
Document in clinical record

ASSIST patient with developing a personalized plan for 
quitting:
– Provide structured and intensive counselling to support 

cessation;
– Set quit date, identify triggers and routines and plan for 

strategies post-quitting;
– Prescribe quit smoking pharmacotherapy: High Dose & 

Combination  NRT, Bupropion or Varenicline
– Provide printed self-help materials

Assess exposure to second hand smoke 
and address as appropriate
Assess risk of relapse in recent quitters 
(< 6 months)

ASK

NON SMOKER

READY

Deliver strong, non-judgmental, personalized ADVICE to quit 
smoking to all tobacco users and offer support with quitting 
while in hospital

ADVISE ASSESS

AR
AN

GE

AR
AN

GE

ASSIST 
– Provide Μotivational Interviewing to 

enhance motivation to quit; 
– Use “Reduce to Quit” Approach with Hιgh 

Dose NRT;
– Provide bio-feedback using “CO” testing 

or “Lung Age” to enhance Motivation 
(secondary strategy)

ASSESS nicotine addiction, past quit attempts, 
anxiety & depression, readiness/motivation to 
quit patient is willing to make a quit attempt 
at this time

NOT READY

– Provide frequent 
follow-up to address 
motivation

– Consider referral 
to quit smoking 
specialist

TOBACCO TREATMENT PROTOCOL – COPD PATIENTS
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1.0 
The Basis for Smoking Cessation for COPD Patients

1.1 Introduction

Chronic Obstructive Pulmonary Disease (COPD) has been defined by the Global Initiative for Chronic Obstruc-
tive Lung Disease (GOLD) as a preventable and treatable disease, characterized by progressive airflow limitation 
that is not fully reversible.2 Individuals with COPD have an abnormal inflammatory response of the lung to nox-
ious particles or gases with some significant extra-pulmonary effects that contribute to the severity of the disease.2 
The airflow limitation experienced in COPD patients is due to chronic obstructive bronchiolitis and loss of elas-
tic recoil caused by destruction of lung parenchyma (emphysema). Patients with COPD also display pathologi-
cally distinct structural alterations of the small airways (airway remodeling), as well as systemic inflammation.3-5 

There is extensive evidence that supports tobacco use as the primary cause of COPD.6 Since the first U.S. Sur-
geon General’s report in 1964, there has been evidence regarding the harmful effect of tobacco use on respira-
tory health.7 This is particularly true for COPD in its two associated clinical presentations: chronic bronchitis 
and emphysema. In 2014, a valuable review of the respiratory health hazards in relation with smoking was pub-
lished through collaboration between the European Respiratory Society (ERS) and the UK Centre for Tobacco 
and Alcohol Studies (UKCTAS), resulting in the website www.smokehaz.eu.8

Smoking cessation has been identified as the primary intervention for patients with COPD who use tobacco9 
and has been shown to reduce mortality due to COPD and to improve lung function, whereas oxygen and phar-
macological therapy simply reduce the severity of signs and symptoms of the disease.10 

COPD smokers or former smokers are considered a very high-risk population and urgent action is required 
to address tobacco use exposure. Additionally, repeated exposure to passive smoking,10 and many other envi-
ronmental pollutants and occupational exposures (e.g. grain, flour, coal) contribute to the pathology of COPD.11

There are several guidelines and position papers available to guide clinical tobacco dependence treatment, 
including the US,12,UK,13 Canada,14, 15 and the recently updated European Network for Smoking Prevention’s 
(ENSP) guidelines.16 While most of the existing guidelines recommend a general approach to treating tobacco 
use in patients with COPD, a series of materials produced by ERS have focused in particular on smoking cessa-
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tion in COPD, and have called for more aggressive and tailored approaches to treatment in this high risk pop-
ulation of tobacco users.1, 17 

In keeping with the scientific contributions of the ERS and ENSP authoritative guide for treating tobacco de-
pendence,18  the present guideline  is designed specifically for COPD high risk smokers and is intended to enrich 
European capacity for the treatment of tobacco use and dependence and also to serve as a resource for health 
care practitioners and respiratory health policy makers.

1.2 COPD – A tobacco induced disease

Tobacco smoking is the main cause of COPD19  and it is also the main determinant of a poor outcome in those 
who have the disease.20, 21 The risk of developing COPD is also greater among former smokers than in non-
smokers years after they quit.22  In a landmark study, Lundback et al. have documented that 50% of smokers 
eventually develop COPD, as defined according to the GOLD Guidelines.23  This finding is of major clinical sig-
nificance and provides a scientific basis for advising smokers that if they continue smoking lifelong, they have 
at least a one in two chance of developing COPD.24 

Tobacco use is associated with the deterioration of pulmonary function,21 an early age of forced expirato-
ry volume (FEV1) decline,25  and an accelerated annual decline of FEV1 in late adulthood.26 Chronic exposure 
to cigarette smoke leads to lung inflammation with an increase of inflammatory cells such as macrophages,27, 28 
neutrophils,29, 30 dendritic cells (DCs),31, 32 and CD8_T lymphocytes.33 These cells are capable of releasing inflam-
matory mediators and proteinases, such as matrix metalloproteinase (MMPs) or neutrophil elastase, which are 
believed to play a role in the progressive lung destruction in COPD.34, 35 

According to a systematic review of the literature for detailed information on chemical components in tobac-
co smoke, lung function and other harmful respiratory effects were attributed to acrylonitrile, ammonia, chro-
mium, cobalt, copper, nickel and m-xylene. Aldehydes and small organic compounds resulting from combus-
tion of organic material are the most responsible for respiratory irritation.36 There is a non-cancer risk index 
(NCRI) that can be assessed to establish various non-cancer risks of tobacco smoke and it appears major respir-
atory irritation NCRI is due to formaldehyde, acetaldehyde and acrolein.36 Tobacco use is associated with very 
large rates of exposure to oxidants like peroxyl organic free radicals, N2O, nitric oxide, etc. that trigger inflam-
matory responses and lead to airway inflammation.37 Some constituents of cigarette smoke are not yet well stud-
ied in experimental research, such as styrene, acetamide, methyl-chloride, etc. or additives that are added to cig-
arettes in order to increase tobacco addiction.  In addition, the large variability in toxins across cigarette brands 
and their danger of the inhalator risk for inducing a COPD is not well understood.38

It is important to highlight that our current knowledge about the causes of COPD is generally based on data 
from the elderly population in whom the disease is frequent and, in contrast, the risk factors for the early incep-
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tion of COPD are still uncertain, as only few surveys have addressed young populations.39  Knowledge of the 
etiology of the disease has been shown to contribute to a patient’s decision to stop smoking. Patients who attrib-
ute their respiratory symptoms to smoking are eight times more likely to believe their health will improve by 
quitting and 6 times more likely to intend quitting.40 

RECOMMENDATIONS:
nn Among COPD patients who continue to smoke, smoking cessation is the key clinical intervention for re-

ducing progressive lung destruction and lung function deterioration and should be a priority for all pa-
tients (Level of Evidence A).

nn Future research is needed to develop an efficient educational approach to “teach” COPD smokers that 
COPD is a disease caused and aggravated by continuing smoking.

1.3 Second-hand smoke exposure and risks of COPD

It is well known that cigarette smoke contains approximately 4000 chemicals including 50 proven carcinogens 
that are delivered either actively, via inhaled air into the lungs, or passively inhaled from the environment where 
exhaled smoke exists, and it seems therefore logical to foresee the link between COPD and second-hand smoke 
(SHS).41, 42 SHS contains respiratory irritants, thus it may adversely influence the clinical course of COPD. In 
an analysis of cross-sectional data from the UK’s annual health survey, based on self-declared passive smoking, 
Jordan and colleagues have shown a significant dose-response correlation between hours of exposure and in-
creased COPD risk, in terms of clinically significant airway obstruction and symptoms and a two-fold increase 
COPD risk among never smokers, when exposed > 20 hours per week.43 

Data from nonsmoking members of the FLOW cohort of COPD were useful in demonstrating the impact 
of SHS exposure on health status and exacerbations requiring emergency department visits or hospitalization.44 
SHS exposure, measured by a validated survey instrument (hours of exposure during the past week), was associ-
ated with poorer health status and greater risk of COPD exacerbation. Being aware of study limitations (potential 
misclassification of COPD by using medical records review and of self-reported SHS and personal smoking sta-
tus) authors concluded that COPD patients may comprise a vulnerable population for the health effects of SHS.44  

A Korean national survey reported increased COPD risk among never smokers exposed to > 6 hours/day of 
SHS, but concluded observed differences in risk among individuals exposed to SHS to be non-significant, as in 
the group exposed to SHS for > 6 hours per day, the odds ratio for COPD prevalence was 1.75 (0.47 to 6.59, p = 
0.41) after adjusting for variables such as age, gender, previous diagnosis of asthma and tuberculosis, family in-
come and education status. Authors acknowledged limitations of their cross-sectional design study, unable to 
demonstrate a causal relationship between SHS and COPD, thus could not allow detection of any significance. 
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As well, they accounted for the possibility of inaccurate recording of exposure by the questionnaires used and 
urine cotinine validation.45 

The association between exposure to SHS in childhood and COPD related symptoms in adults has been fre-
quently identified in the literature over the past decade. Children exposed to cigarette smoke in their homes are 
likely to have lower lung function at their peak than non-exposed children, and lung function decline in early 
adulthood is associated with COPD later in life.45-47 In a study on 433 COPD patients versus 325 controls, it was 
shown that exposure to SHS during childhood was overall a much stronger risk factor than exposure to ETS in 
adulthood.42 

Exposure to SHS can be measured by: self-reported indicators of exposure through interviews or question-
naires, measuring tobacco smoke components in the air to which subjects are exposed (environmental meas-
urements) or by measuring concentration of tobacco smoke compounds in the body of the exposed subjects 
(biomarkers).48 Such biomarkers for current use in clinical practice are carbon monoxide (CO) concentration 
in exhaled air, to certify recent, 4-5 hours exposure and cotinine (a metabolite of nicotine) for past, no long-
er than 3 days exposure. Cotinine is considered the preferred biomarker of SHS exposure, as shown in Table 1.

Table 1: Published Values of Cotinine in Plasma, Urine, and Saliva* by Exposure Level

Matrix
Unexposed  

Non-smokers
Passive smokers Active smokers

Plasma (ng/mL) 0.09-0.7 2-10 >10

Urine (ng/mL) <10 10-100 >200

Saliva (ng/mL) 0-5, 0.182 5-10 >10

Source: Florescu A.et.al., Values reported by the California EPA Report (2004)1 and Bramer and Kallungal

While there is good evidence to establish increased risk for developing asthma and other respiratory disease 
and tobacco use, there is need for more research to establish specific risk of passive smoking for COPD.

RECOMMENDATIONS:
nn Co-habitants and families of COPD patients should be instructed not to expose COPD patients to tobac-

co smoke and should be included in smoking cessation programs (Level of Evidence D).
nn There is a need for future research to find effective interventions to stop/reduce second-hand smoking ex-

posure in COPD patients.
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1.4 Statistics on prevalence and burden of COPD and tobacco use

There are more than one billion smokers in the world, and globally the use of tobacco products is increasing, 
with the epidemic shifting to the developing world.49 More than 80% of the world’s smokers live in low and mid-
dle-income countries. It is estimated that tobacco use kills 5.4 million people a year and accounts for 10% of 
adult deaths worldwide, with up to 50% of smokers dying from a tobacco-use related disease.49  

According to the WHO, one hundred million deaths were caused by tobacco in the 20th century, and if 
current trends continue, there will be up to one billion deaths attributed to tobacco use in the 21st centu-
ry.49 Furthermore estimates indicate tobacco related deaths will increase to more than eight million a year by 
2030, and 80% of those deaths will occur in developing countries. Trends in increasing/decreasing cigarette 
consumption are strongly reflected in increasing/decreasing prevalence and progression of COPD. There is 
growing evidence that the rate of progression of COPD can be reduced when patients at risk of developing 
the disease stop smoking, while lifelong smokers have a 50% probability of developing COPD during their 
lifetime. A Norwegian study found that one, in every three, tobacco users with more than 20 pack-years suf-
fered from COPD.50  

The proportion of people with COPD who continue to smoke has been estimated to be between 32.8% and 
70%51, 52 The prevalence of tobacco use among patients with COPD according to disease severity is: 54% to 77% 
in mild COPD patients and 38% to 51% in those with severe COPD.53 Two studies conducted in the general 
population have documented the association between increased tobacco consumption and daily cigarette con-
sumption among individuals with COPD, compared to non-COPD subjects: 24.2 SD±14.4 vs. 18.5 SD±11.7 cig-
arettes/day (p<0.0001) in a study by Jiménez-Ruiz et al.54 and 16.3 SD±10 4 vs. 14.8 SD±9.2 cigarettes/day (p< 
0.02) in a study by Shahab et al.55 Interestingly, an analysis of mortality specifically in relation to lung function 
and smoking habits found that the all-cause mortality rate did not differ significantly between former smokers 
and never smokers, whereas it was increased in current smokers.56, 57 Results from the Obstructive Lung Disease 
in Northern Sweden (OLIN) studies and the Copenhagen City Heart Study confirmed that the risk of acquir-
ing COPD according to either British Thoracic Society or GOLD criteria decreased with increasing time since 
smoking cessation.58, 59 

RECOMMENDATIONS:
nn Additional research is needed to assess impact of tobacco smoking on COPD development and role of 

smoking cessation in severe stages of COPD
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1.5 Benefits of smoking cessation for COPD patients

There is a large body of evidence regarding the benefits of quitting smoking in patients at risk of COPD as 
well as in individuals diagnosed with COPD. Smoking cessation has been shown to reduce the risk of COPD, 
improve both the prognosis,21, 60 and prevent progression of the disease,61 as well as  reduce exacerbations of 
COPD.62-64  The risk of developing COPD falls by about half with smoking cessation.65

In a review of literature on COPD-related morbidity and mortality (including all-cause mortality) among 
COPD patients in connection with smoking cessation, it was concluded that even in severe COPD, smoking 
cessation slows the accelerated rate of lung function decline and improves survival compared with continued 
smoking.66 In contrast, reducing smoking does not decrease hospitalization risk for COPD and only a major 
smoking reduction (at least 85%) allows a mild increase in FEV1.67

In addition to proven benefits of smoking cessation on the rate of lung function decline, the Lung Health 
Study demonstrated that a smoking cessation intervention resulted in the development of fewer symptoms, 
including dyspnea, cough, sputum production and wheezing.62 Respiratory symptoms ameliorate after 3-9 
months post quitting and lung function may increase by 10%.68 Tonnesen and colleagues also found smoking 
cessation improved symptoms such as cough, coughing, shortness of breath and immune response, which leads 
to fewer respiratory infections to occur.17 Other important gains from smoking cessation are improved effica-
cy of oxygen therapy and of COPD inhalator medication, like bronchodilators26 or inhaled corticosteroids.69 

Heavy smokers stand to benefit the most from cessation and to lose the most if they continue smoking. Old-
er smokers benefit nearly as much, in terms of improved rates of decline in lung function, as younger smokers. 
Likewise, smokers with the worst lung function deteriorate most rapidly if they continue smoking; therefore 
they benefit the most from smoking cessation. Smokers with airflow obstruction benefit from quitting smoking, 
despite previous heavy smoking, advanced age, poor baseline lung function, or airway hyper responsiveness. 
(Scanlon et.al, 2000) An improvement in lung function after smoking cessation, such as that experienced by 
the Lung Health Study participants has been reported by only a few studies.70 When smokers are counselled to 
quit smoking, they may explain their unwillingness or inability to quit by claiming that they are too old to ben-
efit from quitting, that they smoke too heavily and cannot quit, or that they have already damaged their lungs 
irreparably. The most important benefits of stopping smoking in COPD patients are summarized in Table 2.
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Table 2: Benefits of cessation in COPD smokers

> Decreased prevalence of respiratory symptoms

> Reduced number of hospitalizations

> Respiratory symptoms improve in the first year post-cessation

> Annual FEV1 decline is reduced, with a cumulated decline in 5 years of 72ml following cessation 
compared to 301ml in continuing smokers

> Reduction in all-cause mortality

> The most effective measure to reduce COPD progression

> Improves responses to bronchodilator drugs and to inhaled corticosteroids

> Reduces bronchial infections

Source: Jimenez Ruiz and Undermer et.al., 20141

RECOMMENDATIONS:	
nn Smoking cessation is recommended for all COPD patients who smoke regardless of stage of disease in 

order to slow COPD progression, reducing exacerbation rates, increase the effectiveness of COPD treat-
ments and overall quality of life (Level of Evidence A). 

nn Future research is recommended to support more benefits of smoking cessation in COPD, especially at 
early stages of the disease, but also in hard-core smokers with severe, oxygen dependent and poor quali-
ty of life COPD forms. 

1.6 Smokers with COPD: what makes it hard to treat?

} Physicians and other health care professionals who treat COPD patients must be aware of the com-
plexity and heterogeneity of the clinical profile of the disease and of its implications for daily social 

and family life. It is not only a chronic obstructive pulmonary disorder, but also a systemic disorder; COPD is 
often associated with various co-morbidities that aggravate the condition and have a progressive and unpre-
dictable evolution towards respiratory failure and over time, multiple therapeutic solutions are often need-
ed to ensure survival.  Most COPD patients experience depression, anxiety, and nutrition disorders, and of-
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ten need to reduce their physical and sexual activity, and have limited independence in their daily routines. 
More severe COPD patients may develop life-threatening exacerbations, need permanent oxygen therapy, 
increased dosing or combined pharmacotherapy, and/or require hospitalization. The unique characteristics 
of COPD patients who smoke, requires a personalized approach to support cessation.

1.6.1 Disease course and co-morbidities

The dual nature of COPD is characterized by both respiratory and systemic manifestations. Destruction of 
lung parenchyma and systemic inflammation causes its multifaceted clinical presentations.71   

Both respiratory (dyspnea, sputum, hypoxemia, etc.) and systemic (depression, anxiety, anemia, reduction 
in body mass, etc.) symptoms are typical found in COPD patients. As well, various cardiovascular, respiratory, 
metabolic, etc. co-morbidities may accompany COPD.72  

Newly developed tools to assess COPD severity or health related quality of life (specific COPD question-
naires) are capable of providing a more adequate evaluation of the disease, in it’s multiple dimensions. Whereas 
some are more adequate for clinical research, like the composite BODE (BMI, Obstruction, Dyspnea, Exercise) 
index,73  or the St George’s Respiratory Questionnaire (SGRQ), others, like the COPD Assessment Test (CAT) 
for clinical practice, may be of assistance with the rapid diagnosis of COPD status (See Figure 1). CAT is a sim-
ple 8-item test that measures the general impact of COPD on a patient’s health and is recommended for use at 
any COPD visit (Fig.1). 

Co-morbidities seem to be present in the majority of COPD patients. Studies show that up to 94% of COPD 
patients have at least one co-morbid disease and up to 46% have three or more.74 As such, it seems logical to urge 
smoking cessation in those COPD patients who develop smoking induced co-morbidities, especially for cardi-
ovascular disorders and lung cancer. 

Non-small cell lung cancer is often associated with co-existing COPD. Smoking is a common risk factor for 
both diseases independently, but some authors have studied how smoking affects the risk of developing the 
combined disease. Studies have found that ex-smokers and smokers have a ~5–10-fold higher risk to develop 
the combined disease as compared to developing cancer alone. Smoking dosage was the most important risk 
factor for the combined disease, especially in women and among patients with a squamous cell carcinoma sub-
type, pointing to gender- and cancer subtype specific influences on the combined disease.75 
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Figure 1: COPD Assessment Test (CAT)

Source: G
laxo Sm

ith Kline 2009, http://w
w

w.catestonline.org/english/indexEN
.htm
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Cardiovascular co-morbidities in COPD include increased frequency of: arterial hypertension, related to the 
increased systemic inflammation observed in COPD, congestive heart failure and coronary heart disease. Ar-
terial hypertension is correlated with higher Medical Research Council dyspnea scores, reduced capacity for 
physical activity,76  and airflow obstruction.77. Atrial fibrillation is also frequently encountered in COPD pa-
tients, especially in severe forms of COPD; atrial flutter and non-sustained ventricular tachycardia, as well.78 
Hospitalization mortality in severe COPD patients with arrhythmia has been reported to be as high as 31%, 
compared with 8% in non-COPD patients.79 Coronary heart disease is found in ≥30% of COPD patients, so 
recognizing the signs and symptoms of coronary heart disease is vital in COPD patient care.80 Both diseases 
are characterized by chronic sustained inflammation and coagulopathy. The key mediator of this sustained in-
flammation in COPD is probably elevated C-reactive protein levels, which not only maintain bronchial con-
striction but also increase the risk for coronary disease.81 Pulmonary artery hypertension and subsequent right 
heart failure are observed in COPD patients as a consequence of pulmonary artery remodeling, in about 40% 
of cases.82  When COPD patients develop pulmonary artery hypertension, they experience more intense short-
ness of breath, greater desaturation during exercise, and more profound limitation of physical activity; so, they 
often require oxygen therapy to improve their health status.78 Another great problem posed to clinicians in 
charge of COPD patients is co-existing venous thromboembolism. The prevalence of venous thromboembo-
lism in COPD patients during an exacerbation has been reported to be as high as 29%.83 The prevalence of pul-
monary embolism in COPD patients is also documented to be higher than in non-COPD patients and increas-
es with age.84 

Special consideration should be given to patients with other respiratory co-morbidities, when occurring in 
addition to COPD and tobacco use. Patients with Asthma and COPD who smoke, would need immediate in-
tervention to stop tobacco use, as continuing smoking would accelerate lung function decline and increase ex-
acerbations, but also to the trinomial condition COPD-smoking-pulmonary TB, which is not rare in countries 
with high prevalence of tuberculosis and of tobacco use.85 Smokers have a higher risk of being infected with tu-
berculosis bacilli and once infected they develop tuberculosis disease more often than non-smokers.18 When 
TB is developed in a COPD smoker, who does not stop using tobacco, both his respiratory conditions will ag-
gravate and smoking will significantly reduce the effectiveness of TB treatment.18 In both these situations de-
scribed above, smoking cessation will prove difficult to obtain and a personalized approach is recommended.

Diabetes and metabolic syndrome are other common co-morbidities, diagnosed in 18.7%,86 respectively in 
22.5%87 of COPD subjects, as their common denominators are smoking and systemic inflammation.88 Diabe-
tes is shortening the time to first COPD hospitalization and increasing hospitalization time and risk of death 
during exacerbations,89 it is also increasing Medical Research Council dyspnea scores, and reducing six-minute 
walking distance.76 

Osteoporosis is another chronic illness that frequently coexists with COPD, even in male patients,90  up to 
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69% in some reports, reflecting not only common risk factors, like age and cigarette smoking, but also the harm-
ful effects of COPD due to systemic inflammation, reduced physical activity, and in some cases oral steroid ther-
apy.91  Patients with COPD and osteoporosis tend to have higher dyspnea scores76 lower body mass index values 
and more severe airway obstruction.92 

Loss of fat-free mass (cachexia) and skeletal muscle dysfunction (myopathy) are common and severe co-
morbidities of COPD, the latter having as common ground smoking and systemic inflammation, oxidative 
stress, and physical inactivity.93 

COPD patients, on the other hand, comprise a heterogeneous group of patients who, in addition to heavy 
smoking, often display a variety of addictive characteristics, such as alcohol abuse.94-96 Smoking and drinking 
15+ units/week was found to be the riskiest behavior for all causes of death.97 No data were found on risk of al-
cohol and tobacco poly-addiction in COPD smokers, but clinical experience has found that among this group 
of patients, the most difficulty quitting smoking   is described in those who are heavy drinkers. Future research 
on this subject is strongly recommended and a personalized approach, consequently. 

Symptoms of anxiety and depression are two of the most common co-morbidities in people with COPD,98 

leading to significantly poor health outcomes, reduced quality of life and significantly increased healthcare 
costs.99 It therefore seems appropriate that clinicians caring for patients with COPD should screen them for 
psychological distress and manage this co-morbidity appropriately.100 In a retrospective, observational, real life 
study, Gratziou and colleagues reported that the prevalence of depression in COPD patients with severe airway 
obstruction (FEV1 <50%) was 25% and they had 2.5 times greater risk of depression than healthy smokers.101 

High prevalence of depression is independently associated with smoking102 and failure to give it up.103 Depres-
sion is also one of the withdrawal symptoms that predicts relapse to smoking.104 Patients with anxiety and de-
pression often suffer from low self-confidence or self-efficacy, which may lead to worsened disease related cop-
ing105  and poor self-care behaviors, such as: unwillingness to engage in pulmonary rehabilitation, decreased 
physical activity, failure to quit smoking, poor eating habits, and poor medication adherence.106, 107 A useful de-
scription of the consequences of anxiety for COPD clinical practice can be found in Table 3.100 New diagnos-
tic tools and treatment options that comprehensively recognize patients’ mental health and addiction profiles, 
and evaluate the patient’s need of psychiatric help and/or medication, may prove beneficial for certain patient 
groups in their smoking cessation and could reduce mortality in these patient groups. In conclusion, co-exist-
ing addiction and psychiatric diseases significantly decrease the cessation success rates in COPD smokers and 
increase mortality among these patients.108 
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Table 3: Consequences of anxiety in COPD

Acute/unstable phase Stable phase

–– Panic associated admissions 
–– Hospitalization costs 
–– Inappropriate escalation of COPD 
pharmacotherapy 

–– Possible failure to accept hospitalization when 
needed 

–– Reduced survival

–– Poorer quality of life 
–– Continued smoking
–– Poor medication compliance
–– May decline vaccinations
–– Poor inhaler technique
–– Avoidance of helpful interventions such as exercise, 
physical activity and pulmonary rehabilitation

–– Disruption of normal social and employment functioning

Source: Heslop-Marshall K., 2014100

1.6.2 Critical Categories of COPD Smokers

COPD exacerbations, in particular those requiring hospitalization and emergency care are critical situations 
that require immediate action in order to address smoking cessation. It is well recognized that tobacco smoking 
is related to greater susceptibility to respiratory infections and that continuing smoking will increase exacerba-
tion rate in COPD patients.18, 109  Besides common bacterial infections, COPD exacerbations may be caused also 
by viral agents, due to cigarette smoke that may lead to RNA or acute episodes of influenza viruses110  

Another difficult to approach category of COPD patients are the oxygen dependent patients. It is unfortu-
nately not uncommon for an oxygen dependent COPD patient to continue to smoke, especially in populations 
with lower socio-economic or educational status85 Long-term oxygen therapy (LTOT) decreases mortality in 
patients with advanced COPD and chronic hypoxemia,111 still the prognosis is poor with a mortality rate of 51% 
at 2 years.112 In such critical patients, frequently described co-morbidities like congestive heart failure or pul-
monary embolism and impaired gas exchanges may additionally worsen COPD prognosis, therefore continu-
ing smoking should absolutely be excluded.113 

Several studies have identified the association between low education and/or socio-economic status and 
COPD. In the Finnish elderly population, COPD has proved to be most common among those with a low so-
cio-economic status and history of smoking and working in dusty occupations.114 Low socio-economic status 
was a determinant of COPD independently of smoking.115 In a large population-based study, further evidence 
was found to confirm that there was an independent association with COPD and low education.116  
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1.6.3 Pattern of tobacco use and dependence in COPD smokers

Although smoking cessation is strongly indicated by international guidelines as an effective therapeutic tool 
for patients with COPD, a large proportion of patients do not quit smoking and they are regarded as a “difficult” 
target group. For successful smoking cessation, it is important to understand the difficulties smokers are experi-
encing that influence their efforts to quit smoking. Health care providers should be aware of the COPD patient’s 
pattern of smoking when approaching intervening in order to maximize the likelihood of successful quitting. 

Disease severity and risks due to previous or continuing smoking should be used as arguments to motivate 
towards cessation. However, smoking cessation can be difficult to achieve, especially among patients with high-
er levels of nicotine dependence.117, 118 Even after receiving smoking cessation support, COPD patients may not 
be able to quit smoking.119 In order to understand why individuals diagnosed with COPD continue to smoke, 
qualitative studies are required, but very few have been published. One available study showed that having res-
piratory symptoms was not reason enough to quit, as many of the smokers felt alienated and unworthy of smok-
ing cessation support as they regarded their disease as self-inflicted.9  

As well, perception of the etiology of their disease is an important factor in the decision to quit smoking. 
Walters and Coleman found that patients who attribute their respiratory symptoms to smoking are 8 times (95% 
CI 3.0 –23.3) more likely to believe that their health will improve if they stop smoking, and 6 times (95% CI 1.4-
23.3) more likely to intend to stop smoking.40 

 There is strong evidence that smokers with COPD have specific characteristics that make it hard to succeed 
with quitting tobacco.1, 18 In particular, tobacco users with COPD smoke more cigarettes per day and are more 
highly addicted to nicotine compared to the general population of tobacco users.54, 55 Prevalence of severe de-
pendence, defined as a Fagerstrom Test for Nicotine Dependence (FTND) score ≥ 7, was higher in COPD sub-
jects, by comparison to non-COPD subjects: 28.8% vs. 10.2% (p < 0,0001).55 Another study found that each ad-
ditional FTND point was associated with an increase of 11% in the probability of developing COPD.120 

Some reports indicate that COPD smokers inhale a greater volume of smoke and inhale more deeply than 
smokers without COPD, so, as more toxic substances reach the lungs, they will have increased levels of bio-
markers of tobacco exposure.1, 54 COPD disease pattern (depression, anxiety, etc.) is associated with a lack of 
motivation and self-confidence for quitting, thus reducing the odds of quitting smoking.121 Depression is under-
estimated in subjects suffering from COPD.  Its prevalence ranges from 6 to 46 % and it was shown to be more 
important in COPD smokers than in healthy smokers.67  

Van Eerd and colleagues showed that smokers with COPD tried to quit smoking as often as smokers without 
COPD and were just as motivated to try again in the future, even though they utilized smoking cessation treat-
ments more often.122 However, despite the fact that they were more often advised by their GP to stop smoking 
compared to non-COPD smokers, they did not make more attempts to quit.122  
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Smokers with COPD are more likely to smoke for social reasons, to get an energy boost and as a habit; and 
believe that cessation treatments are more expensive than non-COPD smokers. So, it has been reported that 
COPD patients who smoke have a lower level of self-efficacy to refrain from smoking in emotional and habitu-
al situations, compared to non- COPD smokers, and it is recognized that self-efficacy is an important predictor 
of smoking cessation.123 A higher motivational support would help such patients.122 

Studies about factors that predict smoking cessation are contradictory. A strong motivation to quit, adher-
ence to the intervention protocol and using cessation pharmacotherapy seem good predictors, while sex, num-
ber of pack-years, severity of nicotine dependence and severity of airway obstruction do not seem to predict 
successful cessation.67 Gorecka and colleagues showed three predictors of successful abstinence in COPD smok-
ers: age under 55 (p<0.001), number of packs-years under 20 (p<0.001) and a FEV1 under 88% of predicted 
(p<0.01).124 Van Schayck and colleagues believe two factors can predict abstinence at 12 months: a lower FTND 
score and lack of previous use of nicotine replacement therapy.125 To achieve a successful long term smoking 
cessation it might be more effective to first ensure that the smoker has the right internal motivation to make the 
decision to quit, and then assist with smoking cessation.126 It would be advantageous to tailor smoking cessation 
support to two distinct groups (unmotivated smokers and smokers motivated to quit). Advantages of quitting 
should be discussed with unmotivated smokers, and the smokers motivated to quit should be supported to in-
crease their self-efficacy and action planning.127 

In summary, smokers with COPD differ from the general population of tobacco users on several factors 
that are associated with tobacco smoking and quitting. Understanding these differences and tailoring cessation 
interventions may assist with increasing effectiveness of smoking cessation treatments among smokers with 
COPD.

RECOMMENDATIONS:
nn All health care providers who treat COPD patients who smoke should be aware of the specific tobacco use 

and cessation patterns of this group of patients in order to tailor intervention strategies and increase suc-
cess with quitting (Level of Evidence D).

nn There is a need for more research on tailoring smoking cessation interventions in COPD patients who 
smoke.
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2.0 
Effective Smoking Cessation  

Interventions for COPD Patients

The majority of COPD patients, in particular those who report high levels of nicotine dependence require struc-
tured smoking cessation programs.16 Current best practice recommends that people with COPD should be en-
couraged to quit smoking and provided with both non-pharmacological and pharmacological therapy to sup-
port cessation.1, 16, 128-131 

The combination of pharmacotherapy and behavioral counselling is also the recommended approach for the gen-
eral population of tobacco users.132 This recommendation is supported by evidence generated from several system-
atic reviews. A 2016 systematic review by the Cochrane Collaboration of smoking cessation interventions of people 
who smoke with COPD found evidence that a combination of high-intensity behavioural treatment plus pharmaco-
therapy was superior to no treatment or to psychosocial interventions alone or compared to low intensity behaviour-
al treatment.131 A review of smoking cessation interventions for COPD patients by Pires-Yfantouda et. al., which cov-
ered literature published up to 2010, identified four studies. The review found psychosocial interventions combined 
with pharmacotherapy are effective in increasing smoking cessation at 12 months post-intervention (quit rate 35.5% 
in the experimental groups vs.10% in the control group), however due to small sample size the effect was not statisti-
cally significant (OR 2.35, 95% CI 0.25–21.74).133 A 2013, review by Lira-Mandujano and colleagues which examined 
the efficacy of three types of tobacco treatment interventions in hospitalized patients also found the combination of 
pharmacological and psychological therapy was superior to no intervention, but data was limited given that only a 
few clinical trials have examined the effectiveness of psychological interventions in patients with COPD.134 

RECOMMENDATIONS:
nn A growing body of evidence suggests that majority of COPD patients’, in particular those who report high 

levels of nicotine dependence will require a structured and intensive smoking cessation support in order 
to quit (Level of Evidence B). 

nn A combination of high-intensity counselling and pharmacotherapy is the most effective strategy for treat-
ing tobacco use among patients with COPD (Level of Evidence B).
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2.1 Integrating smoking assessment and cessation into routine  
primary and secondary care 

COPD is a frequent and growing health problem in daily practice for many categories of specialists: pulmonol-
ogist, internal medicine and general practitioners, in particular. Despite persistent warnings about the impor-
tance of quitting smoking for preventing COPD development and progression, there are still many patients who 
continue to smoke, even years after being diagnosed with COPD. There is great need to identify the most ap-
propriate and efficient strategies for assisting COPD patients in understanding the benefits of quitting smoking 
without delay and support treatment in this very high-risk population of tobacco users. 

Five strategies are recommended for addressing tobacco use in clinical settings. Known as the 5As these 
strategies are:12

nn Ask all patients about smoking status, 
nn Advise patients who smoke to quit,
nn Assess readiness to quit,
nn Assist with making a quit attempt, including providing behavioral counselling and prescribing first-line 

smoking cessation medications, and 
nn Arrange follow-up
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Figure 2: 5As Tobacco Treatment Protocol for COPD patients

– Provide frequent follow-up counselling support cessation for 
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Smoking should be routinely screened in all COPD patients, by questionnaire. This should include an assess-
ment of current tobacco use, cessation history, and tobacco dependence (e.g. Fagerstrom test for nicotine de-
pendence- see Figure 3). The key questions of the FTND are questions 1 and 4: the number of cigarettes smoked 
daily and the time of the first cigarette after waking up in the morning. These questions may be asked by a doc-
tor during consultation and constitute the short version test, scored from 0 to 6, with the same score values as 
the 6-item version of FTND.

Figure 3: Fagerström Test for Nicotine Dependence (FTND)

Source: Heatherton TF, Kozlowski LT,  Frecker RC,  Fagerström KO.The Fagerström Test for Nicotine Dependence:  
a revision of the Fagerström Tolerance Questionnaire.vBr J Addict, 1991 Sep;86(9):1119-27)

Pulmonologists
Available information indicates that, even if the majority of pulmonologists are assessing patient smoking be-
havior and motivation to quit, most of them are not assisting patients with quitting as part of their practice rou-

	 1.	 How soon after you wake up do you smoke 
the first cigarette?

	 Under 5 minutes	 3 points

	 6-30 minutes	 2 points

	 31-60 minutes 	 1 point

	 More than 60 minutes	 0 points

	 2.	 Does it feel difficult for you to abstain from 
smoking in places where smoking is banned 
(e.g. church, cinema, train, restaurant etc.)?

	 Yes	 1 point

	 No	 0 points

	 3.	 Which cigarette would it be the most difficult 
for you to give up?

	 The first cigarette in the morning	 1 point

	 All the others	 0 points

	 4.	 How many cigarettes/day do you smoke?

	 10 or fewer	 0 points

	 11-20	 1 point

	 21-30	 2 points

	 31 or more	 3 points

	 5.	 Do you smoke more frequently in the first 
hours after you wake up than in the rest of 
the day?

	 Yes	 1 point

	 No	 0 points

	 6.	 Do you smoke if you are so ill that you are 
immobilized in bed most of the day?

	 Yes	 1 point

	 No	 0 points

Score 0-3: no or low
 tobacco dependence

Score 4-6: m
edium

 tobacco dependence
Score 7-10: high tobacco dependence
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tines.135 In a nationwide survey conducted among Dutch pulmonologists (n=320), of whom 63% responded, 
the majority of respondents were not convinced that the 5As (ask, advise, assess, assist, arrange) method would 
result in more patients quitting, and were pessimistic about their ability to use it.135 A study in which patients 
were asked to report on the smoking cessation advice provided by their primary care physician found consid-
erably less advisory behavior by physicians than reported by the study of Bolman and colleagues.136  Training in 
smoking cessation guidance skills is useful for all pulmonologists, as they already treat smokers with tobacco in-
duced respiratory disorders. Cabana et al. showed that previous training in smoking cessation counselling was 
associated with higher levels of self-efficacy in assessing smoking status and counselling a patient to quit smok-
ing afterwards.137 A Cochrane review showed that training health professionals to provide smoking cessation 
interventions has measurable effects on professional performance and patients’ smoking cessation behavior.138 

RECOMMENDATIONS:
nn Smoking cessation interventions should be integrated into routine care of COPD patients who smoke, in 

both primary care and specialist settings (Level of Evidence A).
nn Primary care providers, pulmonologists and other health professionals involved in the treatment of COPD 

should be trained in evidence-based smoking cessation treatment and be prepared to provide smoking 
cessation pharmacotherapy and counselling to their COPD patients or may refer them to a colleague 
trained in smoking cessation (Level of Evidence A).

2.2 Non-pharmacological smoking cessation interventions 

2.2.1 Behavioral Counselling

The most important non-pharmacological intervention for quitting smoking is behavioral counselling. Be-
havioral counselling may assist with eliminating barriers and provide personalized feedback to increase absti-
nence rates in patients with COPD.134  

The 2016 ENSP Guidelines for Treatment of Tobacco Dependence identifies three categories of behavioral 
counselling interventions: psychological support for smoking cessation, cognitive-behavioral therapy (CBT) 
and motivational interviewing (MI). All three intervention approaches have common elements, to treat psycho-
logical and behavioral dependence of tobacco users.  

Psychological support combines psychological education and motivational techniques with therapeutic ele-
ments. Psychological support is carried out in a systematized and standardized approach. It starts with an eval-
uation of the patient’s psychological characteristics, and assists patients in comparatively evaluating benefits 
over disadvantages in a personalized manner, as well as the influence that their tobacco dependence will have 
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on their own life. Positive outcomes are discussed; with an emphasis on positive achievements and strong sup-
port of the patient’s own self-confidence.16 

CBT aims to change an individuals’ tobacco use by changing habitual ways of thinking and feelings about 
smoking and oneself and provides encouragement and advice on ways of minimizing and managing the de-
sire to smoke.139 Through CBT the smoker will learn practical techniques for dealing with smoking-inciting sit-
uations and will benefit from psychological and behavioral support for encouraging him/her to stop smoking 
completely.16

MI is a counseling style built on improving the counselor’s understanding of how to communicate and relate 
better to the patient. MI seeks to create a collaboration relationship between the health care professional and pa-
tient and uses ‘active listening’ – which refers to re-phrasing what the patient says. MI seeks to avoid an aggres-
sive or confrontational approach and tries to steer people towards choosing to change their behavior, and to en-
courage their self-belief. MI means the counselor must show empathy, highlight discrepancies, avoid resistance, 
and support self-reliance and patient’s ability to change.140  

A variety of formats have been tested for delivering non-pharmacologic smoking cessation treatments in-
cluding: individual counselling, proactive telephone counselling, group counselling, web-based, and self-help 
in the general population.  There is no specific evidence that one delivery format is superior for COPD patients. 
However intensity of intervention appears to be an important factor (see below).

Bartlett and colleagues performed a meta-analysis of 17 randomized controlled trial (RCT) (n=7,446) on 
“effective behavior change techniques  (BCT) in smoking cessation interventions for people with COPD”; the 
review specifically sought to identify which BCTs are associated with more effective smoking cessation inter-
ventions for people with COPD.141 The overall quit rate in the intervention group was 13.2% and the sample 
weighted effect size was +0.33 (95% CI 0.23 to 0.43). There was significant heterogeneity across the 17 studies 
in terms of the intervention design and effect sizes. Authors found four techniques were associated with signif-
icantly larger effect sizes: 1) facilitate action planning/develop treatment plan, 2) prompt self-recording, 3) ad-
vice on methods of weight control, and 4) advise on/facilitate use of social support. While assessing nicotine 
dependence was found to have a modest influence on intention to quit, authors recommend measuring moti-
vation and self-regulation capacity prior to conducting the intervention, so that time and resources can be de-
voted to the particular issues faced by participants (forming strong intentions to quit and/or the effective im-
plementation of quit intentions).

In a RCT, 3562 patients with COPD who were current smokers were allocated to intervention group receiv-
ing behavioral intervention and control group receiving the usual care for two years. Behavioral intervention 
doubled the smoking cessation rate in patients with COPD.142 However, in a recent study by Yap and colleagues 
investigating the possible efficacy of adding adjunctive psychological intervention for COPD smokers access-
ing standard smoking cessation interventions, it was found that poor quit rates for COPD smokers were not in-
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creased. In the authors’ opinion, while resistance to engage with this intervention and to retain those who start 
are barriers to achieving abstinence, the difficulties are more likely related to the complex needs of this group of 
patients, who are characterized by multiple quit attempts in the past, numerous co-morbid physical and mental 
health problems, histories of early adverse experiences and other psychosocial issues.143  

Intensity of Behavioral Counselling
Gratziou and colleagues have studied the effectiveness of an intensive smoking cessation program in smokers 

with COPD and asthma under real-life conditions. Authors concluded that it is crucial for smokers with asthma 
or COPD of any severity to attend an intensive smoking cessation program with regular and long-term follow-
up; this will help them achieve high short and long-term abstinence rates and avoid relapses. Regular attend-
ance with frequent follow-up visits mainly for the first three months are important and the combination of med-
ical counselling with individual behavioral support and pharmaceutical treatment can increase abstinence rates. 
Doctor’s optimistic approach and more motivational tools to increase the patient compliance can be helpful.101  

 Three studies have examined intensity of counselling among COPD patients. In all of three studies behav-
ioral counselling was delivered in combination with NRT and compared to those receiving usual care. One 
study144 examined the effect of intensive counselling plus NRT while the other 2 studies119, 145 used minimal 
counselling plus NRT. A statistically significant difference in abstinence rates favoring the intervention groups 
compared with usual care (RR, 4.28; 95% CI, 3.51–5.20; p<0.001). In a sub-group analysis of intensity of coun-
selling, only the study using intensive counselling plus NRT showed a significant difference in abstinence rates 
compared with usual care (p<0.001). Another small observational study reported high cessation rates among 
COPD patients that participated in an intensive program based on cognitive behavioral therapy, compared to 
asymptomatic participants. One hundred percent follow-up was achieved and biochemically-validated pro-
longed abstinence after one year was 42%.146 	

RECOMMENDATIONS: 
nn There is no convincing evidence of the effectiveness of any specific psychosocial intervention for patients 

with COPD due to lack of a sufficient number of high-quality studies (Level of Evidence C).
nn There is growing evidence and expert opinion about the importance of intensive forms of behavioral 

counselling to support cessation in the population of COPD smokers (Level of Evidence C).	
nn Future research should assess whether the needs of patients with COPD are truly different than the needs 

of healthy smokers. If so, future randomized controlled trials should investigate if tailoring interventions 
to those needs improves quit rates in patients with COPD.
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2.2.2 Use of COPD questionnaires

The Clinical COPD Questionnaire (CCQ) was developed as a valuable, 10-item tool for assessing the health-
related quality-of-life gains attributable to smoking cessation among COPD patients.147 CCQ asks patients to 
answer questions about symptoms, functional and mental status, during the past 7 days, on a 7 point scale, al-
lowing for the calculation of an overall clinical COPD control score and scores of the three domains, that are 
calculated by adding all the scores together and dividing the sum by the number of questions (See Figure 4). By 
administering the CCQ in a subgroup of COPD patients, who received cessation advice ± medication to quit, 
2 months post successful cessation, an increase was documented in health rated quality of life in a significant 
number of health domains.148   	

Figure. 4: CLINICAL COPD QUESTIONNAIRE
CLINICAL COPD QUESTIONNAIRE

Please circle the number of the response that best describes how you have been feeling  
during the past week. (Only one response for each question)

On average, during the past 
week, how often did you feel:

never
hardly 
ever

a few 
times

several 
times

many 
times

a great 
many 
times

almost all 
the time

1. Short of breath at rest? 0 1 2 3 4 5 6

2. Short of breath doing physical 
Activities?

0 1 2 3 4 5 6

3. Concerned about getting a 
cold or your breathing getting 
worse?

0 1 2 3 4 5 6

4. Depressed (down) because of 
your breathing problems?

0 1 2 3 4 5 6

In general, during the past week, 
how much of the time:

5. Did you caugh? 0 1 2 3 4 5 6

6. Did you produse phlegm? 0 1 2 3 4 5 6
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CLINICAL COPD QUESTIONNAIRE
Please circle the number of the response that best describes how you have been feeling  

during the past week. (Only one response for each question)

On average, during the past 
week, how limited were you in 
these activities because of your 
breathing problems:

not 
limited 
at all

very 
slightly 
limited

slightly 
limited

moderately 
limited

very 
limited

extremely 
limited

totally 
limited/

or unable 
to do

7. Strenuous physical activities 
(such as climbing stairs, 
hurrying, doing sports)?

0 1 2 3 4 5 6

8. Moderate physical activities  
(such as walking, housework, 
carrying things)?

0 1 2 3 4 5 6

9. Daily activities at home  
(such as dressing, washing 
yourself)?

0 1 2 3 4 5 6

10. Social activities  
(such as talking, being with 
children, visiting friends/
relatives)?

0 1 2 3 4 5 6

© The Clinical COPD Questionnaire is copyrighted. It may not be changed, translated or sold (paper or software) 
without permission of Thys van der Molen.
CCQ Questionnaire Scoring: CCQ Total Score = (item 1 + 2 + 3 + 4 + 5  + 6 + 7 + 8 + 9 + 10)/10; Symptom =  (item 
1 + 2 + 5 + 6 )/ 4; Functional State = (item 7 + 8 + 9 +10)/4; Mental State = (item 3 + 4)/2 
Source: http://www.hqlo.com/content/1/1/13

2.2.3 Spirometry and “Lung Age”

Spirometry and “Lung Age” are two simple tests that busy clinicians can use to address tobacco use and de-
liver more personalized advice to quit advising smokers to quit. 

Lung Age, an estimate of the age at which the FEV1 would be considered normal, was developed to present spirome-
try data in an understandable format and to serve as a tool to encourage smokers to quit. Many primary care physicians 
and pulmonary disease specialists have in their practices such, small, “pocket” devices and may use these to calculate  
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“lung age”. “Lung age” can be used to communicate to patients the impact of tobacco use on their respiratory function. 
In a study investigating primary care physicians’ views of using “lung age” to help COPD patients to quit smoking, most 
providers considered “lung age” easy to communicate. Moreover, some found the tool to be less judgmental for smoking 
cessation and others remarked on the merits of having a simple, tangible number to discuss with their patients, and its 
feasibility to use with COPD patients who smoke. Confrontation with regular spirometry tests may help demonstrate to 
persistent smokers (including those who do not admit their status) that their lung function is declining and help moti-
vate patients to quit.149 It has been suggested that the treatment for smoking cessation in smokers with COPD should in-
clude motivational interviewing and personalized feedback with the use of measures of spirometry, and of “lung age”.143  
Annual spirometry with a brief smoking cessation intervention, followed by a personal letter from a doctor, had a sig-
nificantly higher three-year abstinence rate among COPD smokers, compared to smokers with normal lung function.150  
In a study by Kotz and colleagues, 296 smokers with no prior diagnosis of COPD were detected with mild-to-moder-
ate airflow limitation by means of spirometry and randomly allocated to: confrontational counselling by a nurse with 
nortriptyline for smoking cessation (experimental group); regular counselling by a nurse with nortriptyline (control 
group 1); or ‘‘care as usual’’ for smoking cessation by the general practitioner (control group 2). Only the experimen-
tal group was confronted with their abnormal spirometry (mean FEV1 in one second) post-bronchodilator 80.5% of 
predicted mean FEV1/forced vital capacity post-bronchodilator 62.5%). Study results did not provide evidence that the 
confrontational approach increases the rate of long-term abstinence from smoking compared with an equally intensive 
treatment in which smokers were not confronted with spirometry.151 Further investigation in needed to explore COPD 
patients’ perspectives of obtaining their lung age to help motivate them to quit.152

2.2.4 Biochemical validation of the self-reported smoking status  
of patients with COPD

Many COPD patients do not provide a valid self-report of their smoking status and many physicians are 
skeptical about the accuracy of self-reports. A cross-sectional smoking-status validation study included 60 pa-
tients with COPD who reported that they had stopped smoking and found the sensitivity of the self- report of 
smoking was 29% and the specificity was 100%.145 In such cases, biochemical validation of smoking status rep-
resents a useful tool and may improve outcomes of cessation interventions. Biological assessment refers to some 
specific biomarkers, allowing objective proof of tobacco exposure, like carbon monoxide (CO) in exhaled air, 
cotinine (a nicotine metabolite that can be measured in plasma, saliva, urine, hair and intranasal) but also ana-
tabine, anabasine, thiocyanate, uric acid and nitric oxide (NO), identified by more recent research.153   

CO can be most easily monitored and represents an indicator of sure tobacco consumption. CO concentration in a 
smoker’s body is determined if the patient exhales in a CO analyzer. The CO unit is ppm (parts per million), a param-
eter that can be converted to equivalent % carboxyhemoglobin reading, by a micro smokerlyzer device (Figure 5).  
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The toxicity of CO is influenced by blood saturation, CO level in the air and breath air volume. Additional 
factors like environmental pollution (exhaust gas), passive smoking, professional exposure or smoke from bio-
mass/coal burning may induce confusion in interpretation of CO values, yet active smoking remains the major 
cause to increase CO levels. In normal conditions, in non-smokers, exhaled CO is < 4 ppm. Careful interpre-
tation of CO is required in some special situations, when CO levels may register higher than estimated values, 
such as in COPD smokers, for example. In these patients, a higher CO ratio is either explained by the produc-
tion of CO as a result of the chronic airway inflammatory processes in COPD, or it is simply due to the more 
intense smoking described by this category of patients.18  Jimenez Ruiz and colleagues reported higher CO lev-
els in COPD versus non-COPD smokers: 19,7 ± 16,3 vs. 15,4 ± 12,1 ppm (p<0.0001).54 The measurement of ex-
haled CO and NO may represent a new method for the noninvasive monitoring of airway inflammation and ox-
idant stress in COPD ex-smokers. Exhaled CO and NO are strongly affected by cigarette smoking, which limits 
their usefulness as bio-markers in current smokers.154   

CO measurement has also been used as a tool to enhance patient motivation to quit. The fast conversion of 
CO to normal values encourages the smoker to be abstinent and thus demonstrates lower CO values at each fol-
low-up visit, which supports the quitting attempt. There is however insufficient evidence to support the use of 
CO monitoring in comparison to standard treatment. Given its value, as a motivational tool it is recommended 
that specialized smoking cessation centers should be equipped with a CO analyzer. The use of CO analyzers in 
other settings such as primary care is also a good practice.16 

Figure 5:  
Expiratory carbon monoxide (CO)  

monitoring device  
(micro smokerlyzer)

Source: https://covita.net/comonitors.html



UNIT 4: Smoking Cessation in Patients with Chronic Obstructive Pulmonary Disease (COPD)

225

Cotinine is another biomarker for tobacco use. Cotinine is the main metabolite of nicotine and is a biomark-
er of exposure to tobacco smoke. By monitoring the concentration of cotinine in the body, one can assess an in-
dividual’s tobacco smoke exposure. Cotinine can be measured in blood, hair, saliva and urine. The half-life of 
nicotine is about two hours; however nicotine concentration can vary depending on the time of the day when 
the last cigarette was smoked.155 Cotinine has a half-life of 15-20 hours and as such can be used to measure 24-
48 hour smoking abstinence. In smokers, plasma cotinine is about 200 ng/ml, but may reach up to 1000 ng/ml 
depending on the intensity of smoking.156 There is considerable variation among individual smokers in levels of 
cotinine and daily intake of cigarettes.155-157 Rates of nicotine metabolism are genetically determined and can in-
fluence cotinine levels.  A cut-off of < 15 ng/ml for saliva and of 50 ng/ml for urine is recommended.155-157 In sit-
uations where the patient is using nicotine replacement therapy, measurement of cotinine is not recommended. 
In these cases CO monitoring is the preferred method of validation.156 The use of cotinine levels has not been 
found to be more sensitive than using clinical symptom monitoring to adapt the therapeutic dose of cessation 
medications.158 As such, cotinine assessment is not at the present time recommended as a tool for guiding clin-
ical practice.16 

RECOMMENDATIONS:
nn Exhaled air carbon monoxide (CO) and cotinine are useful non-invasive bio-markers of tobacco smok-

ing exposure and can be used in clinical settings to assess smoking status and to monitor smoking cessa-
tion (Level of Evidence A). 

nn Clinicians overseeing the care of COPD smokers should take the opportunity to assess CO values whenev-
er possible in follow-up visits and use it as a motivational tool to support quit attempts, being at the same 
time aware of the higher CO levels due to airway inflammatory process (Level of Evidence B).

nn The role of “lung age” for increasing patient motivation to quit smoking deserves further investigation 
(Level of Evidence C).

nn More studies are needed to identify best practices for integrating bio-chemical validation of tobacco use 
into smoking cessation interventions addressed to COPD smokers.

2.3  Pharmacological Interventions for Smoking Cessation in COPD Patients

Available literature shows that prescribing medication for stopping smoking is an important target for treating 
COPD smokers. Three first-line pharmacotherapies are recommended and have been shown to double or tri-
ple six month smoking abstinence compared to placebo: nicotine replacement therapy (NRT), varenicline and 
bupropion.67 An overview of first line quit smoking medications with proven efficacy in COPD smokers is de-
scribed in Table 4.
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Table 4: Quit Smoking Medications with Proven Efficacy among COPD Patients

Substance Mode
of application Dosage Special remarks

Nicotine
Replacement
Therapy
	

Patch
3 strengths (Preparations differ by 
manufacturer)
To be used over 16 or 24 hours

–– Long acting (24-hours)
–– May be used in combination 
with fast acting NRT

–– Possible skin reaction

Chewing gum
2 mg, 4 mg  
Maximum daily dosage:  25 pieces 
(2 mg) or 15 pieces (4 mg)

–– Problematic in patients 
wearing dentures

–– Undesirable side effects: 
heartburn, oral irritation

Sublingual lozenge
2mg
Maximum daily dosage 30 
lozenges

–– Fast acting
–– Undesirable side effect: oral 
irritation

Lozenge
1 mg, 2 mg, 4 mg, maximum daily 
dosage 30 lozenges (2 mg lozenge)

–– Fast Acting
–– Undesirable side effect: oral 
irritation

Nasal spray
0.5 mg per actuation, 1 actuation
Maximum dosage: twice per hour 
in each nostril

–– Undesirable side effects: 
irritation of the mucosa

Varenicline Tablet

0.5 mg 1x daily for 3 days, then
0.5 mg 2x’s daily for 4 days,
followed by quitting smoking,
followed by 1 mg 2x’s daily for 12 
weeks

–– Undesirable side effects: 
nausea, vivid dreams

Bupropion Tablet	

150 mg 1x daily for 7 days, then
followed by quitting smoking,
followed by 150 mg  2x’s daily
Total duration of treatment: 8 weeks

–– Undesirable side effects: 
cerebral seizures nausea, 
sleep disturbances

Source: Andreas S, Batra A, Behr J, et al: Tabakentwöhnung bei COPD [smoking cessation in COPD]. guideline 
published by the German Society for Pneumology and Respiratory Medicine. Pneumologie 2008; 62: 255-72 (12). 
(With permission from Thieme-Verlag, Stuttgart)
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2.3.1 Nicotine replacement therapy (NRT)

NRT is available in the form of a long-acting patch, and short-acting gum, inhaler, spray and lozenge. NRT 
has been shown to double quit rates in the general population of tobacco users and triple quit rates when two 
forms of NRT are used in combination.12  

NRT is used to assist with reducing cravings and withdrawal symptoms related to quitting. NRT dosing is 
gradually reduced over time.

 Several studies have examined the use of NRT as a quit smoking aid among COPD patients. The combina-
tion of nicotine chewing gum and intensive individual counselling for a sustained period significantly increases 
prolonged abstinence from smoking in patients with mild airways obstruction.121 In an open, randomized study 
examining four different NRT regimens used in daily routine for COPD patients in a lung disease clinic, the av-
erage 12-month success rate for the three considered active treatments was only 5.6%.17 In another study, Ton-
nesen et al. evaluated the efficacy of nicotine sublingual tablets and two levels of behavioral support for smok-
ing cessation in COPD patients.159 They found that abstinence rates were significantly superior in the sublingual 
nicotine group vs. placebo, even though there was no significant difference between the effects of low vs. high 
behavioral support. 

An analysis of 7,372 COPD patients showed that smoking cessation counseling in combination with NRT 
had the greatest effect on prolonged abstinence rates versus usual care, versus SCC alone and versus SCC com-
bined with an anti-depressant.129 These studies found NRT to be superior to placebo; however quit rates report-
ed are lower than in the general population of tobacco users and reflect the difficulty of supporting cessation in 
the COPD patient population. 

A large body of evidence supports the use of higher doses of NRT in patients who report higher levels of nic-
otine addiction. This is particularly relevant to COPD patients who are known to have higher levels of nicotine 
addiction (See Table 5 for guideline regarding dosing instructions). The combination of two types of NRT with 
different types of delivery (i.e. long-acting patch and short-acting gum, inhaler, or spray) is highly recommend-
ed. The dosing of NRT should aim to match the daily cigarette consumption of the tobacco user, as shown in 
Table 5; i.e. 1mg-1.5mg of nicotine replacement therapy for each cigarette consumed per day by the patient (i.e. 
20 cigarettes per day = 20-30 mg of NRT). 

Increasing the length of time that NRT is used is also an evidence-based strategy for increasing success with 
quitting. COPD patients may require six to twelve months of NRT therapy to achieve cessation versus the stand-
ard 10-week therapy course. 

NRT can be used to help in the progressive reduction of the number of cigarettes smoked as a gateway to 
quitting permanently. COPD smokers are usually unmotivated to quit. Using this approach can help to increase 
own motivation and build up self-efficacy in quitting.160 
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RECOMMENDATIONS:
nn NRT can be used to support cessation among COPD patients; however standard dosing of NRT among 

COPD populations has produced lower quit rates than in the general population of smokers (Level of Ev-
idence A).

nn High dose NRT is recommended for patients who report moderate to high levels of nicotine addiction as 
measured by the Fagerstrom Test of Nicotine Dependence. The combination of two types of NRT with dif-
ferent types of delivery is highly recommended (Level of Evidence A).

nn Increasing the length of time that NRT is used to up to six or twelve months can be effective in increasing 
abstinence rates compared to the standard 10 weeks of NRT therapy (Level of Evidence A).

nn For COPD patients with low motivation to quit, NRT may be used to support gradual smoking reduction 
(Level of Evidence B).

Table 5: Proposed initial doses of nicotine replacement therapy

Time to First 
Cigarette in 
the morning

Number of Cigarettes per day

<10 cigs/d 10-19 cigs/day 20-30 cig/day > 30 cig/day

< 5 mins	
Patch High Dose 
(0.9 mg/h)
+/- oral NRT

Patch High Dose  (0.9 
mg/h)
+/- oral NRT

2 High Dose 
Patches (1.8 mg/h)
+/- oral NRT

< 30 mins
Patch High Dose 
(0.9 mg/h)

Patch High Dose  (0.9 
mg/h)
+/- oral NRT

Patch High Dose  
(0.9 mg/h)
+/- oral NRT

< 60 mins after 
waking

No medication  
or oral NRT

Oral NRT
Patch High Dose (0.9 
mg/h)

Patch High Dose 
(0.9 mg/h)
+/- oral NRT

> 60 mins after 
waking

No medication  
or oral NRT

No medication  
or oral NRT

Oral NRT

Non-daily
No medication  
or oral NRT

No medication  
or oral NRT

Source: European Network for Smoking and Tobacco Prevention (ENSP). Guidelines for Treating Tobacco Depend-
ence, 2nd Edition. Brussels, Belgium; 2016.16



UNIT 4: Smoking Cessation in Patients with Chronic Obstructive Pulmonary Disease (COPD)

229

2.3.2 Bupropion

Bupropion is a non-nicotine therapy for smoking cessation available in tablet form, by prescription only. 
Bupropion has been found to mimic the effect of cigarette-derived nicotine by inhibiting the re-uptake of no-
radrenaline and dopamine and is thought to reduce nicotine withdrawal also by this mechanism.161 It seems that 
bupropion’s efficacy for nicotine dependence is distinct from its anti-depressant action, since its positive smok-
ing cessation action has also been proven on non-depressive patients.162 

 In three clinical trials that analyzed the efficacy of bupropion for treatment of smokers with COPD, it was 
found that bupropion was significantly more effective than placebo for achieving continuous abstinence at six-
month follow-up (16% v. 9%),163 that bupropion was more effective than placebo for achieving continuous absti-
nence at six-month follow-up (27.9% v. 14.6%).164 Bupropion combined with counselling was significantly more 
effective in achieving prolonged abstinence than a placebo by 18.9% (95% CI 3.6-26.4%).164

RECOMMENDATIONS:
nn Bupropion is an effective aid to support smoking cessation among COPD patients and it is safe to use bu-

propion in this population of tobacco users (Level of Evidence B).

2.3.3 Varenicline

Varenicline is a partial agonist of the α4β2 nicotinic acetylcholine receptor, offering a two-pronged approach 
to treating the addiction: as a partial agonist of the nicotinic receptor, this drug reduces the symptoms and signs 
of nicotine withdrawal, while it simultaneously blocks some of its reinforcing effects.165 Varenicline produces 
approximately 50 percent of the receptor stimulation provided by nicotine, and blocks the effects of any nico-
tine taken in from cigarette smoking. 

The efficacy and safety of varenicline for treating COPD smokers was evaluated in two studies: a multi-cen-
tre, double-blind study (n=504) of patients with mild to moderate COPD and without known psychiatric disor-
ders and another open label study of 472 smokers with severe or very severe COPD who received treatment for 
smoking cessation. In the first study, the continuous abstinence rate for weeks 9 to 12 was significantly higher 
for patients in the varenicline group (42.3%) than for those in the placebo group (8.8%), respectively and 18.6% 
vs. 5.6% through weeks 9 to 52.166  In the second study, as the treatment programme consisted of a combination 
of behavioral therapy and drug treatment (NRT, bupropion or varenicline), the continuous abstinence rate from 
9 to 24 weeks for NRT, bupropion and varenicline was 38.2%, 60.0% and 61.0%, respectively.167 	
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RECOMMENDATIONS:
nn Varenicline is a first-line quit smoking medication that has been shown to be effective in supporting ces-

sation in smokers with COPD, regardless of disease severity or number of cigarettes smoked (Level of Ev-
idence B).

2.3.4 Nortriptyline 

One study reported abstinence rates in patients with COPD receiving minimal counselling plus nortriptyl-
ine compared with those receiving usual care.151 No significant difference in abstinence rates was found between 
the intervention group and the usual care group (RR 1.91; 95% CI 0.65–5.61; p=0.24). Although the study it-
self was of high quality, patients enrolled into this study had undiagnosed COPD and were only classified by 
the GOLD criteria upon entering the study. Since patients were unaware of their COPD diagnosis, they may not 
have been as motivated to quit smoking or to take their illness as seriously as patients who had been previous-
ly diagnosed with COPD. 

RECOMMENDATIONS: 
nn There is limited evidence to recommend the use of nortriptyline for smoking cessation in COPD patients 

(Level of Evidence C).

2.3.5 Minimal Counselling and combination use of NRT and Bupropion versus 
Usual Care

The efficacy of receiving minimal counselling, NRT, and a prescribed antidepressant (bupropion) compared 
to usual care was examined in one study.145 The study was conducted in an outpatient setting. There was no sta-
tistically significant difference in abstinence rates between the intervention and usual care arms (RR, 2.25; 95% 
CI, 0.87–5.85; P = 0.10). Although the study itself was of high quality, several factors may have contributed to 
the lack of success of the intervention including: the inclusion of some unmotivated COPD smokers, less inten-
sive counselling (the intervention was integrated into routine care), and poor compliance with the use of bupro-
pion and NRT noted at follow-up.145 

2.4 Cost-effectiveness of Smoking Cessation in COPD

Various tools are in use to estimate cost-effectiveness in COPD: health outcomes are expressed as life-years (LY) 
and quality-adjusted life-years (QALY). In the particular situation of COPD, many aspects must be considered, 
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such as: transition to higher severity GOLD stage, COPD exacerbation rates, adding other tobacco related co-
morbidities, costs of usual versus acute care, etc. Analysis of cost-effectiveness of therapies for quitting smoking 
in COPD patients can provide future landmarks for best practices for assisting this high-risk group.

In an evidence-based analysis to determine the effectiveness and cost-effectiveness of the smoking cessation 
interventions in the management of COPD, Thabane and the Ontario COPD Working Group, 2012, provid-
ed a useful resource for ranking the effectiveness of cessation interventions in COPD.130  This analysis revealed 
abstinence rates statistically higher in those receiving intensive counseling compared to usual care (RR, 7.70; 
95% CI, 4.64–12.79; P <0.00001),145, 168 a significant difference in abstinence rates compared with usual care (P < 
0.001) for intensive counseling + NRT144 and a statistically significant difference in abstinence rates when us-
ing NRT versus placebo  (P=0.05)159 but also in patients with COPD receiving an antidepressant in a placebo-
controlled trial (P<0.001).164 

Sicras-Mainar and colleagues performed research on a retrospective cohort nested case-control study of 
male and female COPD outpatients, 40 years or older, covered by a health provider and a health plan. Cases 
were current smokers with COPD and controls (two per case), former smokers with COPD (at least 12 months 
without smoking), matched for age, sex, duration of COPD, and burden of co-morbidity. They found that cur-
rent smokers with COPD had significantly higher use of healthcare resources, mainly for COPD medication 
and for physician visits, compared with former smokers who had abstained for at least 12 months. As a conse-
quence, current smokers had higher healthcare costs to the National Health System in Spain than ex-smokers.169 

 In a simulation model for smoking cessation cost-effectiveness, Atsou and colleagues estimated the specif-
ic burden of continuous smoking, as well as the effectiveness and the cost-effectiveness of smoking cessation. 
Their study offered a useful support for the setting of smoking cessation programs specifically targeted to COPD 
patients.170 

In a systematic review of RCTs, Hoogendoorn and colleagues analyzed the long-term effectiveness and cost-
effectiveness of smoking cessation interventions in COPD, and concluded that compared with usual care, inten-
sive counselling and pharmacotherapy resulted in low costs per QALY gained with ratios comparable to results 
for smoking cessation in the general population.128 Compared with intensive counselling, pharmacotherapy was 
cost saving and dominated the other interventions. The authors analyzed the effectiveness of continued assis-
tance in smokers with COPD, concluding that despite the high costs for this aggressive smoking cessation pro-
gram, beneficial economic effects are likely to be obtained in the long run.128 

 In a research paper published in 2016, Cadier and colleagues performed a cost-effectiveness analysis based 
on a Markov state-transition model that compared free access to cessation treatment to the existing coverage of 
€50 provided by the French statutory health insurance, in current French smokers aged 15–75 years. Their re-
sults were expressed by “the incremental cost-effectiveness ratio in 2009 Euros per life year gained (LYG) at the 
lifetime horizon”. Authors found potential cost savings for lung cancer, COPD and cardiovascular disease rang-
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ing from €15 million to €215 million at the five-year horizon for an initial cessation treatment cost of €125 mil-
lion to €421 million. They concluded that “providing medical support to smokers in their attempts to quit is 
very cost-effective and may even result in cost savings”.171 

3.0 
Setting Specific Smoking Cessation  

Interventions for COPD Patients

Various setting-specific interventions to approach smoking cessation for COPD patients are described below, 
except primary care interventions, which have been summarized in section 2.1.

3.1 Pharmacist-led interventions

COPD patients must visit periodically their pharmacist for COPD regular or exacerbation related prescrip-
tions. Such opportunities could be utilized to provide quit smoking advice. A survey published in 2012 by 
Verma and colleagues explored the degree to which community pharmacists in North West England identi-
fy and provide advice to smokers and assess prescribed inhaled corticosteroids to COPD patients. Question-
naires were sent to 2080 community pharmacists from the 2005 pharmacist census database. Of the 1051 re-
spondents, 37.1% mentioned smoking as a COPD risk factor most or every time and 54.5% sometimes or 
rarely. 19.6% routinely asked about smoking status when dispensing COPD medication. Pharmacists with 
more than 20 years’ experience were more likely to have read the guideline compared to pharmacists with 10 
years or less (OR: 1.54; 95% CI: 1.13 to 2.10). Pharmacists who have read the NICE Guideline (46.8%) were 
around twice as likely to mention smoking as a risk factor for COPD, to ask about COPD if inhaled corticos-
teroids were dispensed and to ask about smoking routinely if COPD medication was dispensed. (p<0.005). 
Authors concluded that the NICE guidelines on COPD encourage community pharmacists to carry out smok-
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ing cessation and educational interventions, but further support is needed.172 

3.2 Nurse-led Interventions

A RCT evaluated the effectiveness of brief advice alone or accompanied by individual nurse support or group 
support facilitated by nurses. Smoking status was biochemically validated and stage of change, nicotine ad-
diction and dyspnea were recorded at 2, 3, 6, 9 and 12 months. After 12 months, cessation rates were not sig-
nificantly different between groups (p=0.7), but all groups had a significant reduction in their nicotine addic-
tion (p=0.03–0.006). No changes in subjects’ motivation or dyspnea were detected over the 12 months. There 
is a need to develop and test specific nurse-led interventions for use in patient populations with respiratory 
conditions.119 

3.3 Smoking cessation for hospitalized patients

Three studies examined the efficacy of smoking cessation counselling versus usual care in patients with COPD 
in an inpatient setting. One study145  included an intervention of intensive counselling (defined as ≥ 90 min-
utes), while the other study168 compared minimal counselling (defined as < 90 minutes) to that of usual care. 
Abstinence rates were statistically higher in those receiving intensive counselling compared to usual care (RR, 
7.70; 95% CI, 4.64–12.79; P <0.00001). Sundblad and colleagues investigated abstinence outcomes after 1 and 
3 years, in a group of COPD patients who participated in a 1-year smoking cessation program, compared 
with those of a group of COPD patients who received usual care.173 The smoking cessation program includ-
ed a 2-week period of hospitalization. Nicotine replacement therapy and physical exercise were recommended, 
and education was given in group sessions. Feedback and encouraging comments by phone from the specially 
trained staff continued during the full year. Follow-ups were performed 1 and 3 years after the start of the smok-
ing cessation program. This comprehensive smoking cessation program with hospitalization and a long follow-
up period resulted in high quit rates even after 3 years. Despite high costs for this aggressive smoking cessation 
program, beneficial economic effects seemed likely to be obtained in the long run.173  

In a recently published study, Meltzer and colleagues investigated whether pharmacological treatment for 
stopping smoking dispensed to patients hospitalized for COPD was associated or not to 6-12 months smoking 
abstinence. Based on review of medical records, authors found that among 33.7 % of patients receiving cessation 
pharmacotherapy in the next 90 days post hospital discharge, 19.8% reported they have quit smoking at 6-12 
months, and concluded such key interventions could bring substantial benefits in COPD smokers.174 



Tobacco Cessation Guidelines for High-Risk Groups (TOB.g)

234

3.4 Smoking cessation for respiratory out patients

A 2015 study examined the feasibility and potential effectiveness of an adapted version of the Ottawa Mod-
el for Smoking Cessation (OMSC) in an out-patient respirology clinic.175 The OMSC is a clinical approach 
to tobacco dependence treatment found to increase smoking abstinence by an absolute 11% of hospitalized 
patients.176 Implemented in more than 300 Canadian health care sites, the OMSC incorporates the ‘5As’ ap-
proach to consultation (Ask, Advise, Assess, Assist and Arrange), pharmacotherapy and follow-up support 
though an automated telephone triage system to link smokers requiring assistance to nurse specialist coun-
selling. In a small pilot, randomized control study comparing an adaptation of the OMSC intervention group 
to standard care, the intervention group received a brief counselling in clinic which included discussion re-
garding: the pros/cons of smoking, potential challenges to quitting, smoking triggers and encouragement, a 
voucher for $110 towards the purchase of four to five weeks’ worth of pharmacotherapy (nicotine replace-
ment therapy [NRT], bupropion, varenicline) and telephone-based follow-up support. The control group 
received the standard smoking cessation treatment including strong physician advice, and an information 
brochure on smoking cessation aids and a prescription for pharmacotherapy if requested. The quit rate for 
intervention participants was 18.2% vs. 7.7% for controls (OR 2.36; 95% CI 0.39 to 14.15). Authors found 
that: alternatives to face-to-face clinic visits were preferred, a comparable number of subjects in both groups 
chose to take pharmacotherapy and that financial incentive was useful in completion of smoking status CO 
validation.175 Such pilot interventions could serve as a model to tailor smoking cessation interventions for 
COPD outpatients.

3.5 Rehabilitation programs for COPD patients 

Specific treatment for COPD consists of both pharmacological and non-pharmacological methods interven-
tions, such as pulmonary rehabilitation (PR) and self-management (SM) programs. Pulmonary rehabilitation, 
including patient education, exercise training, psychosocial support and nutritional intervention complement 
pharmacological therapy,177 while self-management programs (‘individual’s ability to manage symptoms, treat-
ment, physical and psychosocial consequences and lifestyle changes inherent in living with a chronic condi-
tion) have been promoted for helping people with chronic conditions. In a review of 51 RCTs, Sohanpol and 
colleagues found high study participation rates and low dropout rates in research studies of PR, SM and health 
education (HE) programs and strongly endorsed the active implementation of PR and SM programs in routine 
care as patients with COPD are participating, attending and completing them.178 Smoking cessation should be 
integrated in rehabilitation programs for COPD patients.
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3.6. Family-focused smoking cessation interventions for COPD patients	

In a systematic review, to assess the effectiveness of family-focused smoking cessation interventions for peo-
ple with COPD, Luker and colleagues were unable to find sufficient evidence.179 The  term “family” was used in-
clusively for those people identified in the literature as family members or significant others. The findings from 
this review clearly indicated that the family and social environment of the patient is infrequently considered 
in smoking cessation interventions for people with COPD.179 Only one study180 was identified which consid-
ered the family context when designing the smoking cessation intervention (purposely situating the interven-
tion in the participant’s home) and, even in this study, there was no report of actually how or if the family was 
involved in the intervention. Further research is recommended to determine if a more family-focused interven-
tion, in conjunction with pharmacological and counselling approaches, would lead to improved smoking ces-
sation outcomes.179 

RECOMMENDATIONS:
nn Smoking cessation should be integrated into inpatient treatment of COPD and rehabilitation programs 

for COPD patients (Level of Evidence C).
nn Further research is needed to explore various combination interventions, in various settings and format 

delivery, to address smoking cessation in COPD patients.
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About this Guideline

This special chapter of the European Tobacco Treatment Guideline is intended to summarize evidence regard-
ing the health risks associated with tobacco use in patients with cardiovascular disease as well as effective ap-
proaches to supporting cessation in this important population of tobacco users.

Within the chapter clinical practice recommendations are presented for health care professionals working 
with cardiovascular patients. The GRADE evidence grading system has been used to rate the quality of evi-
dence supporting each of the recommendations. The evidence grading scale reflects the type, quality and quan-
tity of available evidence supporting the guideline recommendation. GRADE uses 4 evidence grading catego-
ries: ‘high’, ‘moderate’, ‘low’, ‘very low’ (see table below). The level of evidence grading appears in brackets at the 
end of each recommendation statement.

GRADE - Evidence Grading Categories: 

Code Quality of Evidence Definition 

A High 

–– Further research is very unlikely to change our confidence in the 
estimate of effect. 

–– Several high-quality studies with consistent results.
–– In special cases: one large, high-quality multi-center trial

B Moderate

–– Further research is likely to have an important impact on 
our confidence in the estimate of effect and may change the 
estimate.

–– One high-quality study.
–– Several studies with some limitations.

C Low

–– Further research is very likely to have an important impact on our 
confidence in the estimate of effect and is likely to change the 
estimate.

–– One or more studies with severe limitations.

D Very Low

–– Any estimate of effect is very uncertain.
–– Expert opinion.
–– No direct research evidence.
–– One or more studies with very severe limitations.
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Executive Summary
Smoking Cessation in Patients  
with Cardiovascular Disease

Cardiovascular Health Effects of Tobacco Use

nn Smoking is responsible for 50% of all avoidable deaths among smokers, and half of these are caused by car-
diovascular disease (CVD).

nn Tobacco use is a major contributor to the occurrence and development of hypertension, coronary heart 
disease, acute myocardial infarction, sudden cardiac death, heart failure and their complications.

nn Persons exposed to second hand smoke have a 20 to 30-percent increase in risk of morbidity and mortal-
ity caused by coronary heart disease.

nn Smoke-free legislation is associated with reduced incidence of myocardial infarction and mortality in the 
population.

nn Health Benefits of Smoking Cessation 
nn Smoking cessation after myocardial infarction reduces cardiovascular mortality by 36-46%.
nn Smoking cessation should be a priority for the primary and secondary prevention of all forms of cardiac 

disease and should be treated with the same rigor as other major risk factors such as diabetes, hyperten-
sion, and dyslipidemia

nn Quitting smoking results in greater reductions in CVD mortality than any other secondary prevention 
measure, including the use of β-blockers, angiotensin-converting enzyme inhibitors, statins or aspirin. 
Moreover, the benefits of antihypertensive or lipid lowering drugs are significantly reduced in those who 
continue to smoke.

nn Smoking Cessation Interventions for Patients with CVD
nn The combination of pharmacotherapy and behavioral support produces greater efficacy than either alone 

and is recommended for all CVD patients who smoke. Behavioral interventions are most effective in pro-
moting abstinence if they are of sufficient intensity and duration.

nn Nicotine replacement therapy, bupropion and varenicline are first line quit smoking medications and have 
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been shown to significantly increase smoking abstinence in patients with CVD. These medications are safe 
to use in patents with stable CVD. Emerging evidence also supports their use in patients with acute cardi-
ovascular disease however more research is required in this patient population.

nn Hospitalization for cardiovascular disease offers an opportunity to initiate smoking cessation. In this set-
ting, brief bedside counseling followed by telephone counseling or other follow-up after discharge has 
been shown to significantly increase smoking cessation rates. Starting pharmacotherapy during hospital-
ization increases cessation rates after discharge.

nn Given the central role that smoking plays in increasing blood pressure, inducing atherosclerosis and dra-
matically increasing the risk of myocardial infarction, stroke, and peripheral vascular disease, smoking 
cessation should be seen as a fundamental responsibility of every cardiovascular specialist.

Summary of Key Recommendations for Health Professionals: 

nn Smoking is a major modifiable risk factor for cardiovascular diseases and should be treated with the same 
importance as other cardiovascular risk factors such as hypertension, dyslipidemia or diabetes (Level of 
Evidence A).

nn Exposure to second hand smoke is nearly as dangerous as active tobacco use, as such exposure to second-
hand smoke should be limited  (Level of Evidence B).

nn Smoke-free legislation has been associated with population-level reductions in MI events and CVD mor-
tality and should be a priority for every country (Level of Evidence C).

nn Smoking cessation is a powerful strategy for the primary and secondary prevention of cardiovascular dis-
ease and should be a clinical priority for all CVD patients who smoke (Level of Evidence A).

nn Health care professionals working with CVD patients should receive appropriate training and be prepared 
to intervene with patients who smoke using evidence-based treatment approaches (Level of Evidence A).

nn The combination of pharmacotherapy and behavioral support produces greater efficacy than either alone 
and is recommended for all CVD patients who smoke (Level of Evidence A).

nn Behavioral interventions are effective in promoting abstinence provided they are of sufficient intensity 
and duration (Level of Evidence A).

nn Among patients hospitalized with a CVD-related illness, smoking cessation interventions including phar-
macotherapy should be initiated during hospitalization as a standard of care (Level of Evidence A). At 
least one month of supportive post-discharge contact will further increase rates of cessation (Level of Ev-
idence A).

nn The “5As” (ask, advise, assess, assist, arrange) model for smoking cessation should be used with CVD pa-
tients in all clinical settings (Level of Evidence A).
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nn Nicotine replacement therapy (Level of Evidence A), bupropion (Level of Evidence A) and varenicline 
(Level of Evidence A) are first line quit smoking medications and have been shown to significantly in-
crease smoking abstinence in patients with CVD and are safe to use in patents with stable CVD.

nn While there is no evidence to suggest safety concerns with the use of NRT among patients with acute cor-
onary syndromes patients additional research is required to increase the strength of this evidence (Lev-
el of Evidence D).
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– Provide follow-up councelling 
support while in hospital

– Titrate quit smoking medications as 
appropriate

TOBACCO TREATMENT PROTOCOL – CVD PATIENTS: HOSPITAL SETTINGS –

Document smoking 
status of all CVD 
patients upon 
admission

ASSIST patient with developing a 
personalized plan for quitting 
– Provide practical counselling to 

support cessation
– Prescribe pharmacotherapy  

(High Dose & Combination NRT during 
hospital stay, and/or Bupropion, 
Varenicline to support longer term 
abstinence)

– Provide printed self-help materials

Follow-up support (telephone-based 
or in-person) for at least 1-month 
post-discharge from hospital to 
support cessation  

Assess exposure to 
second hand smoke 
and address as 
appropriate
Assess risk of 
relapse in recent 
quitters (< 6 months)

ASK NON 
SMOKER

READY

Deliver strong, non-judgmental, 
personalized ADVICE to quit 
smoking to all tobacco users and 
offer support with quitting while in 
hospital 

Nicotine addiction, 
past quit attempts, 

readiness / 
motivation to quit 

patient is willing to 
make a quit attempt 

at this time

ADVISE ASSESS

ARANGE

NOT 
READY

ASSIST with maintaining 
abstinence while in 
hospital
– Deliver brief bedside 

counselling to 
address motivation 
(Motivational 
Interviewing) 

– Prescribe 
pharmacotherapy 
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PRIMARY CARE & OUTPATIENT CARDIOLGY CLINICS

All patients about current and past tobacco use (cigs/day 
& years total smoking) and document in clinical record

ASSIST patient with developing a 
personalized plan for quitting 
– Set quit date
– Provide practical counselling to 

prepare for quit date
– Recommend pharmacotherapy 

(High Dose and combination NRT, 
Bupropion, Varenicline)

– Recommend Behavioural Support
– Provide self-help materials

Follow-up appointment in 2-4 weeks AND/OR refer patient to 
community based cessation services

ASK

READY

Deliver strong, non-judgmental, 
personalized ADVICE to quit 

smoking and offer your support 
with quitting

Nicotine addiction 
and readiness/
motivation to quit 
smoking

ADVISE ASSESS

ARANGE

– Deliver 
Motivational 
Interviewing

– Consider Cut Back 
to Quit Approach

NOT 
READY AS

SI
ST
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1.0 
Tobacco use and  

cardiovascular diseases

1.1 Burden of CVD and Tobacco Use

Atherosclerotic cardiovascular disease (CVD) is a chronic inflammatory disorder which results in narrowed or 
blocked blood vessels which can lead to chest pain (angina), heart attack or stroke.1 CVD develops throughout 
an individual’s lifespan, usually progressing to an advanced stage by the time symptoms occur.2

CVDs are the leading causes of morbidity and mortality worldwide, responsible for more than 17 million 
deaths per year, representing 31% of all-cause mortality.3 Almost 80% of these deaths occur in low- and mid-
dle-income countries.4 While the age-adjusted CVD death rates have steadily declined in recent decades in de-
veloped countries, they have increased in developing countries where population density is greatest.5 It is esti-
mated that global mortality due to CVDs will rise to 23.6 million by 2030.6-8 CVD is also the leading cause of 
premature death and disability in Europe, although CVD mortality has fallen considerably over recent decades 
in many European countries.9

Tobacco use is the second leading cause of premature death, after high blood pressure (See Figure 1).1 Tobac-
co use is responsible for 50% of all avoidable deaths among tobacco users, and half of these are due to CVD.10 To-
bacco use is estimated to be responsible for 10% of all CVD cases worldwide. The cardiovascular-mortality caused 
by tobacco use in the population aged less than 45 years exceeds the mortality produced by any other risk factor.11
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1.2 Smoking as major modifiable cardiovascular risk factor

Tobacco use is a major modifiable CVD risk factor. The relationship between smoking and CVD is well docu-
mented, there is an abundance of epidemiological and clinical evidence that links cigarette smoking to the de-
velopment of hypertension, myocardial infarction (AMI), coronary heart disease (CHD), peripheral vascular 
disease, heart failure, ischemic stroke, and sudden cardiac death.13-19

Cardiovascular risk refers to the likelihood of a person developing an atherosclerotic event over a defined 
time period.2 Tobacco users have an increased CVD risk compared to non-smokers according to many glob-
al epidemiological studies, such as:  the INTERHEART study,20 the WHO MONICA (multinational monitor-
ing of trends and determinants in CVD)21 and the International Studies of Infarct Survival (ISIS).22 The risk of 
coronary heart disease and cerebrovascular stroke is increased two to four fold among current tobacco users.23 
Studies have shown that smoking is strongly related to AMI24-26 and cardiac death27  in the general population.

Figure 1: Attributable deaths due to selected risk factors (in thousands)
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Source: Figure entitled “ Attributable deaths due to selected risk factors (in thousands). From: Global atlas on car-
diovascular disease prevention and control.
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The INTERHEART study, a large international case-controlled study, documented a clear dose-response re-
lationship between smoking and the risk of AMI.20 Yusuf et al also found that irrespective of the device used for 
tobacco smoking (filtered or non-filtered cigarettes, bidis [a popular South Asian cigarette], pipes or cigars), all 
had similar risks for AMI.20

Studies have also proven the association of tobacco use with hypercholesterolemia28, with an increased re-
activity of the coronaries29 to platelet aggregation, and with a prothrombotic state31. Tobacco use has multipli-
cative effects with other risk factors associated with ischemic heart disease. Epidemiological evidence provided 
by Burns found that smoking increased the risk of developing ischemic heart disease twofold, while in combi-
nation with other risk factors (dyslipidemia, hypertension and diabetes), the risk of ischemic heart disease was 
compounded exponentially, so that a combination of any three risk factors would increase the development of 
ischemic heart disease eightfold.11, 32 Moreover, the cardiovascular risk for patients with coronary disease who 
continue to smoke remains significantly increased even under medical therapy. There is evidence that the ben-
efits of antihypertensive or lipid lowering drugs are significantly reduced in those who continue to smoke33-35, 
thus continuing to maintain a high cardiovascular risk in spite of medication.

There is a dose response effect between amount and duration of tobacco use and CVD risk. In a large ethni-
cally diverse cohort McEvoy found current-smokers in the highest quartile of pack-years (number of cigarettes 
per day multiplied by the total number of years of smoking) of cumulative smoke exposure demonstrated in-
creased risk for events compared with those in the lowest quartile, confirming a cumulative dose effect.36 How-
ever, there is evidence of the harmful effects of smoking even at relatively low levels: smokers of one to five ciga-
rettes per day experienced a 40% increase in AMI risk compared with nonsmokers, whereas those who smoked 
six to 10 cigarettes per day had a twofold increase in risk, and those who smoked 20 cigarettes per day had a 
fourfold increase in risk of heart disease.20, 37 A review by Shane concluded that the dose response relationship 
between tobacco use exposure and CVD risk is non-linear and that light and intermittent smokers carry nearly 
the same CVD risk as daily smokers.37

RECOMMENDATIONS:
nn Smoking is a major modifiable risk factor for cardiovascular diseases and should be treated with the same 

importance as other cardiovascular risk factors such as hypertension, dyslipidemia or diabetes (Level of 
Evidence A).

nn There is no safe level of tobacco use and as such complete cessation should be the target  (Level of Evi-
dence B).
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1.3 Pathogenic pathways linking smoking to cardiovascular diseases

The endothelial dysfunction and inflammation induced by smoking promote atherosclerotic plaque and throm-
bus formation, thus increasing the risk of hypertension, ischemic heart disease, stroke and peripheral vascular 
disease.38 The compounds from cigarettes that deemed most responsible for causing CVD and stroke are nico-
tine, carbon monoxide and oxidant gases.39

Nicotine inhaled via smoking is readily absorbed via the pulmonary route and is the primary addictive agent 
in tobacco. Smokers may be viewed as intra-arterial drug users. Nicotine is delivered to the brain within 10-20 
seconds of inhalation, with a slow decrease in arterial concentrations of nicotine between puffs.40 The first puff 
brings a peak of arterial nicotine concentration of approximately 7 ng/ml, with a range of nicotine concentra-
tion in arterial blood after smoking a cigarette between 20 and 60 ng/ml.40-42 The high rate of delivery of nicotine 
offered by smoking (similar to intravenous injection), leads to high levels of nicotine in the central nervous sys-
tem, with short periods of use required for development of tolerance.43 Nicotine stimulates the autonomic gan-
glia and the central nervous system, thus increasing the activity of the sympathetic nervous system. The release 
of catecholamines elevates heart rate, blood pressure and myocardial contractility, thus increasing the myocar-
dial oxygen demand. On the other hand, the increased release of catecholamines produces coronary vasocon-
striction, which reduces the myocardial oxygen supply32. Other associated effects of nicotine are the release of 
endogenous opioids and glucocorticoids39. The rewarding effects of nicotine are associated with nicotine recep-
tor stimulation which leads to substantial release of dopamine and other neurotransmitters in the forebrain, but 
there is increasing evidence for the role of endogenous opioid signaling in frontal cortex in nicotine reward as 
well.44 Falling levels of dopamine and nicotine receptor stimulation lead to symptoms of withdrawal and prompt 
the urge to smoke.  

Carbon monoxide has a very high affinity for hemoglobin and successfully competes with oxygen in bind-
ing to hemoglobin and forming carboxyhemoglobin. This presence of elevated levels of carboxyhemoglobin re-
duces the oxygen supply and produces hypoxemia. In order to compensate the low oxygen uptake, more red 
blood cells are generated, which leads to polycythemia. This increased blood viscosity leads to an increased risk 
of thrombus formation.

The oxidant gases present in tobacco smoke generate free radicals that initiate or aggravate endothelial in-
flammation and dysfunction, produce plasma lipid abnormalities (via oxidation of LDL-cholesterol) and stim-
ulate platelet adhesion. Lipid peroxidation plays a central part in the development of foam cells, which contrib-
ute to atherogenesis as they accumulate within developing endothelial plaque.

The increase in myocardial oxygen demand (initiated by nicotine) and the decrease of the myocardial oxy-
gen supply caused by increasing levels of carboxyhemoglobin and obstructions to flow produced by plaque de-
velopment lead to myocardial ischemia.32 Thousands of other chemicals are contained within tobacco smoke 
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and, when inhaled, augment and accelerate the development of atherosclerosis by inducing endothelial dys-
function; stimulating lipid oxidation; and coagulation mechanisms. 45, 46 Of the many constituents of tobacco 
smoke, at least 98 components of tobacco smoke have been found to produce measurable harm in humans.47 

Tobacco smoke also contains high concentrations of particulate matter, which have a known association with 
the risk of CVD.48

The mechanisms by which cigarette smoke causes CVD are linked synergistically. Active and passive cig-
arette smoke exposure alters the hemostatic process by disrupting the function of endothelial cells, platelets, 
fibrinogen, and coagulation factors. These imbalances of antithrombotic/ prothrombotic factors and profi-
brinolytic/antifibrinolytic factors support the initiation and propagation of thrombosis.49   There is substantial 
evidence that inflammation and subclinical atherosclerosis are central to the pathophysiology of smoking-in-
duced CVD.50

1.4 Environmental Tobacco Smoke or Second Hand Smoke and CVD risk

Passive or second hand exposure to tobacco smoke has a marked increase on the risk of CVD.51-53. Exposure to 
second hand smoke increases the risk of CHD by 20 to 30%.51, 54 In fact, evidence suggests that sustained sec-
ond hand smoke exposure is nearly as dangerous as direct tobacco use,55 and causes 18 times more deaths from 
CVD than by lung cancer.56

Persons with CVD exposed to passive smoking experience an increase in heart rate, blood pressure, and car-
boxyhemoglobin; they typically experience a reduction in exercise capacity of approximately 20-40%.57 The 
negative effects of passive smoking on platelets, endothelial progenitor cells, endothelial function, and cellular 
respiration have been documented in numerous studies.55, 58, 59 Exposure to second hand smoking induces en-
dothelial dysfunction, reduces vascular reactivity, and promotes hypertension.60 Even brief exposure to second 
hand smoke adversely affects endothelial function, activates blood platelets, increases oxidative stress and the 
risk for thrombus formation and, as a consequence the risk of ischemic heart disease.61. A 50- to 60-percent in-
crease in risk of CHD from exposure to second hand smoke has been documented in males.62 In the INTER-
HEART study second hand smoking was associated with a graded increase in risk of myocardial infarction re-
lated to exposure; OR was 1.24 in individuals who were least exposed (1-7 h per week) and 1.62 in people who 
were most exposed (>21 h per week). The population attributable risk for exposure to SHS (more than 1 hour/
week) in never smokers was 15.4%.63

A 2016 review by the Cochrane Collaboration identified 44 studies which examined the association between 
public smoking bans and CVD health outcomes.64  The risk of an acute myocardial infarction (AMI) has con-
sistently been shown to decrease after the introduction of smoke-free legislation, and is revealed by a decline in 
hospital admissions for MI and reduced MI mortality rates.64-66 An overwhelming body of knowledge supports 
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the central roles of smoking cessation and eliminating exposure to second hand smoke as fundamental to pre-
venting the development and progression of CVD.14, 51, 67

RECOMMENDATIONS:
nn Exposure to second hand smoke is nearly as dangerous as active tobacco use. Exposure to second-hand 

smoke should be eliminated or limited (Level of Evidence B).
nn Smoke-free legislation has been clearly associated with population-level reductions in the incidence of 

myocardial infarction and CVD mortality and should be a priority in every country (Level of Evidence C).

1.5 Cardiovascular biomarkers and tobacco exposure

Numerous studies have identified serum biomarkers (e.g. C-reactive protein [CRP], interleukin [IL]-6, tumor 
necrosis factor [TNF], soluble TNF receptors [sTNFRs] I and II) that predict the risk of CVD.68-72 Smoking pro-
motes enhanced production of pro-inflammatory molecules and contributes to systemic inflammation as evi-
denced by elevated levels of inflammatory biomarkers. Specifically studies have documented an increase of the 
high-sensitivity C-reactive protein (hsCRP), a marker of systemic and vascular inflammation, among smokers.50 
Smoking has been also associated with increased levels of fibrinogen and coronary artery calcium (CAC).73, 74

A prospective study of 2,920 men from general practices in 24 British towns, aged between 60 and 79, with 
no history of CVD or diabetes, and no anticoagulant treatment, were compared regarding their smoking sta-
tus. Current smokers had significantly increased levels of inflammatory markers (C-reactive protein, white cell 
count, fibrinogen), reduced albumin level, increased coagulation activation (fibrin D-dimer), increased levels 
of the endothelial marker, t-PA antigen, increased blood viscosity and hematocrit compared with never smok-
ers. The strongest associations were seen with inflammatory factors: C-reactive protein, white cell count, and 
fibrinogen.75

Evidence regarding the impact of smoking on three domains of preclinical CVD (inflammation, vascular dy-
namics and function, and subclinical-atherosclerosis) was provided by the Multi-Ethnic Study of Atheroscle-
rosis.76 This rigorous cross-sectional examination of the impact of smoking involved 6,814 adults without prior 
CVD. Both former and current smoking status (confirmed by urinary cotinine) were independently associat-
ed with the following: 1) inflammatory biomarkers (high-sensitivity C-reactive protein [hsCRP], interleukin-6, 
and fibrinogen); 2) vascular dynamics and function (brachial flow-mediated dilation and carotid distensibility 
by ultrasound, as well as aortic distensibility by MRI; and, 3) subclinical atherosclerosis (coronary artery calci-
fication, carotid intima–media thickness, and ankle-brachial index).76 The high-sensitivity C-reactive (hsCRP) 
protein and coronary artery calcium (CAC) were both altered in smokers; a coronary artery calcium >100 and 
high-sensitivity C-reactive protein ≥3 mg/L identified higher relative risk among current smokers (e.g., all-
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cause CHD hazard ratio of 3.0 [1.5–6.0, compared with CAC=0] and 2.6 [1.4–4.8, compared with high-sensi-
tivity C-reactive protein <2 mg/L], respectively). It was also proven that even if both CAC>100 and hsCRP≥3 
mg/L identify high-risk current smokers, CAC is a stronger CVD risk factor for many smoking subtypes (ad-
justed by status and pack-year category) and more frequently links smoking to events. Even current smokers 
with both CAC=0 and hsCRP<2 mg/L have relatively higher risk for events than non-smokers with normal lev-
els of these risk markers.36

Carotid intima-media thickness, a marker of subclinical atherosclerosis and a commonly used predictor of 
CHD, and a surrogate end-point for CVD, AMI, and stroke is known to be influenced by active and passive 
smoking. 77-79 A Chinese study involving 722 patients with type 2 diabetes mellitus (338 women and 384 men) 
found that passive female smokers had a higher risk of CVD (Odds Ratio (OR) = 3.50, 95% confidence inter-
val (CI): 1.29–9.49, P=0.009) when compared to non-smokers; they also had a significantly larger common ca-
rotid artery (P=0.041) and risk of carotid plaque (OR=2.20, 95% CI: 1.20–4.05, p=0.01). Both active and pas-
sive male smokers had a significantly greater carotid intima-media thickness than non-smokers (p=0.003 and 
p=0.005, respectively). Male active smokers had a significantly higher risk of carotid plaque (OR=2.88, 95% CI: 
1.48–5.61, p=0.001).80

As in the described studies, it is obvious that cigarette smoking adversely modifies the level many of the 
CVD biomarkers, as evidenced by comparisons of smokers with non-smokers and former smokers; fewer stud-
ies have prospectively examined the reversal of such changes following smoking cessation. A pilot study exam-
ined associated inflammatory biomarkers in women with CVD risk during a smoking cessation program and 
demonstrated the rapid, positive consequences of smoking cessation as reflected in a reduction of the levels of 
these biomarkers.81 

1.6 Benefits of smoking cessation for CVD

Smoking cessation is recognized as the single most powerful intervention for the prevention of CVD.82  It is con-
sidered a “gold standard” preventative intervention in terms of its cost-effectiveness,83, 84 and is the only preven-
tive strategy that results in cost-savings over a 30-year period.85

Within weeks of cessation a dramatic improvement in endothelial function, coagulation parameters, carbox-
yhemoglobin levels, lipoproteins, inflammatory status and circulatory function occurs.81, 86 The risk of mortali-
ty from smoking-related heart disease for asymptomatic patients is dramatically reduced (to almost 50%) with-
in 1 year of cessation.16, 67, 87, 88

Quitting smoking is also among the most effective secondary prevention measure, improving prognosis after a 
cardiac event.89 In patients with CHD smoking cessation produces a significant reduction in the progression of ex-
isting disease, reduces hospital re-admissions, and results in lower morbidity and all-cause mortality.90, 91  Among 
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CHD patients, smoking cessation is associated with a 32% reduction in the risk of nonfatal re-infarction and 
36% reduction in mortality.89, 92 Smoking cessation has been shown to result in a greater reduction in mortality 
than any other secondary prevention measure, including the use of β-blockers, angiotensin-converting enzyme 
inhibitors, statins or aspirin.67, 92  Significant benefits emerge quickly  after cessation and include: a decrease of 
carboxyhemoglobin levels, procoagulants, proinflammatory agents, inflammatory biomarkers, atherogenic li-
poproteins and an improvement in endothelial and circulatory function.45, 86

A 20-year follow-up study of 1,041 consecutive patients who underwent first-time coronary artery bypass sur-
gery showed that smoking cessation after surgery was an important independent predictor of a lower risk of death 
and coronary re-intervention during the study period in comparison to those patients who continued smoking.87 
Quitting smoking leads to a 40% reduction in mortality or readmission for patients with congestive heart failure93 
In this patient population, the clinical benefits of cessation are equal to those of the pharmacological management 
of diminished ventricular function (beta-blockers or renin-angiotensin-aldosterone system inhibitors).93, 94

RECOMMENDATIONS:
nn Smoking cessation should be a clinical priority for all CVD patients who smoke (Level of Evidence A).

1.7 Treating tobacco use as a high priority cardiovascular risk factor

Tobacco use is sadly treated with less importance and rigor when compared to other cardiovascular risk factors 
such as hypertension and dyslipidemia. Even patients at the highest risk typically do not receive assistance with 
smoking cessation. A study of 143,999 inpatients showed that compared to those without prior vascular disease, 
patients with prior vascular disease who presented with acute coronary syndromes were less likely to receive ev-
idence-based smoking cessation treatments or cessation counseling.95

There has been a perception among clinicians that smoking is a ‘lifestyle choice’ or ‘habit’ rather than an ad-
diction requiring treatment.96 Although smoking cessation should be a priority for the secondary prevention of 
cardiac disease, cardiologists typically do not effectively address tobacco use as a clinical priority.45

The Fifth Joint Task Force (JTF) of the European Society of Cardiology (ESC) and Other Societies on Cardio-
vascular Disease Prevention in Clinical Practice (constituted by representatives of nine societies and by invited ex-
perts) consider changing smoking behavior as the cornerstone for improving CVD health, and that public health 
measures are crucial for changing the public’s perception of smoking.2 In order to improve the ESC program for 
CVD prevention, surveys are carried out to monitor the degree of guideline implementation in clinical practice. 
These surveys are called EUROASPIRE, and the hospital arm of the third survey showed that in 22 European 
countries large proportions of patients with CHD did not achieve the lifestyles, risk factor levels, and therapeutic 
targets set in 2003 by the third JTF. Smoking cessation treatment was provided to only 48% of CHD patients, com-
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pared to the target of 100%.  The EUROASPIRE III survey found that 30% of the participants were smokers up to 
the time of their coronary event and evidence-based treatment for smoking cessation was underused.97

Achieving cessation among patients may be challenging, due to the addictive nature of nicotine and the be-
havioural components surrounding tobacco use. Nevertheless, this should not deter clinicians from addressing 
tobacco use as a clinical priority in the management of CVD. Evidence-based treatment strategies exist which 
can significantly increase the success of quitting (See section 2.0). Given the significant impact of tobacco use 
on cardiovascular risk and its relative importance when compared to other CVD management strategies it is es-
sential that tobacco use be considered with equal or greater importance as other CVD risk factors.

RECOMMENDATIONS:
nn Health care professionals treating CVD patients should receive appropriate smoking cessation training 

and intervene with patients who smoke using evidence-based, best-practice treatment approaches (Lev-
el of Evidence A).

1.8 The need for incorporating systematic approaches to smoking cessation in routine 
primary and secondary CVD care

The evaluation of the smoking status of all patients, and the provision of cessation assistance should be priority 
in every cardiovascular setting (in-patient, out-patient).35, 98-101

While it has been demonstrated that smokers with CHD are more likely to spontaneously quit smoking com-
pared to the general population of smokers, it must be noted that without assistance the majority of CHD pa-
tients are active tobacco users 1 year after a CHD-related hospitalization.102, 103 A systematic approach to the 
identification and treatment of smokers, particularly in cardiac settings, can significantly enhance the likeli-
hood of cessation.104, 105

Two approaches towards the prevention of CVD are well understood: the population strategy and the high-
risk strategy.106, 107

The population strategy aims to reduce the CVD incidence at the population level through lifestyle and envi-
ronmental changes, and is primarily achieved by establishing supportive policies and community interventions. 
One of the best-known examples is a smoke-free policy that includes smoking bans. Such a strategy brings large 
benefits to the population, and has a great impact on the number of cardiovascular events occurring within the 
population. The benefits of population approaches to smoking cessation may be large; all residents are targeted, 
and a majority of events occur in people who have only a modest CVD risk.

The high-risk approach aims to reduce smoking in those at the highest risk: persons as yet without CVD but 
with a high cardiovascular risk (and smoking distinctly elevates cardiovascular risk), and those with established 
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CVD. The individuals to whom such a strategy is applied receive great benefit, but the impact on the popula-
tion level is limited, because the number of high-risk persons represents a small portion of the overall popula-
tion. The population strategy has been considered for a long time as more cost effective than the high-risk ap-
proach, but some very useful interventions such as improvement in smoking cessation programs, increase the 
effectiveness of the high-risk approach.108

There is consensus that the largest preventive effect is achieved when such approaches are combined. In-
creased cardiovascular risk can begin at young age – smoking is a powerful indicator of increased cardiac risk.  
The systematic delivery of smoking cessation interventions to all smokers encountered in clinical settings allows 
for effective and efficient approaches to this major cardiovascular risk factor.  

2.0 
Smoking cessation interventions effective in CVD

2.1 Intervening with CVD Patients

A CVD event or diagnosis, in particular when associated with an invasive treatment such as coronary artery by-
pass graft (CABG), percutaneous transluminal coronary angioplasty, or vascular surgery can serve to increase a 
patient’s motivation to quit.2 Such clinical events or encounters offer a unique opportunity to intervene with to-
bacco users, benefit from increased motivation to quit and can result in much higher rates of successful cessation.

The 5As (ask, advise, assess, assist, arrange) model for smoking cessation is recommended as a model for de-
livering tobacco treatment in clinical settings.98, 106 The model recommends that all CVD patients be asked about 
their smoking status; that smokers, or those who have recently quit, be advised of the fundamental importance 
of cessation. Such advice is best delivered in a non-judgemental fashion, emphasizing the benefits of cessation 
while offering specific assistance with quitting. Clinicians can quickly assess a patient’s desire to quit smoking 
and assist with developing a specific plan for quitting and arrange follow-up support.2
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Clear, unequivocal, non-judgemental advice coming from physicians concerning smoking cessation is most 
important; it has been shown to increase the odds of successful cessation.109 The provision of pharmacothera-
py to assist with cessation is now seen as central to contemporary, evidence-based cessation practice. A combi-
nation of pharmacotherapy and behavioural support yields the greatest benefits in quitting.111 Strong evidence 
from randomized controlled clinical trials have documented the efficacy of both pharmacotherapy and behav-
ioral support in supporting cessation among patients with CVD, as well as in the general population.98, 106, 110 

RECOMMENDATIONS
nn The “5As” (ask, advise, assess, assist, arrange) model for smoking cessation should be used with all CVD 

patients in all clinical settings (Level of Evidence A).
nn The combination of pharmacotherapy and behavioral support is recommended for all CVD patients who 

smoke. There is strong evidence that the combination of such approaches produce greater efficacy than ei-
ther used alone (Level of Evidence A).

2.2 Behavioural Interventions

Multiple randomized controlled clinical trials, in a variety of settings, have demonstrated the benefits of smok-
ing cessation counseling for patients with CVD.112, 113 The evidence for efficacy is strongest for patients who fol-
lowing an AMI.114, 115

Behavioral intervention tested to date have had great variability in terms of their content and methods of 
provision. These programs range from self-help methods, brief therapist-delivered interventions, such as ad-
vice from a physician, to more intensive or tailored behavioral interventions, such as group therapy or individ-
ual counselling (See Table 1).

Table 1: Types of Psychosocial Counseling Strategies

Intervention Type Description

Self-help
Includes print, video or online materials that provide 
self-directed support with quitting.

Brief Physician / Health Professional Advice
Verbal instructions from the physician or other health 
care professional with a ‘quit smoking’ message 
lasting 3-5 minutes.109
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Intervention Type Description

Individual Counselling	
Individual counseling is defined as more than 10 
min face-to-face encounter between a patient and a 
counselor trained in assisting smoking cessation.116

Group Counselling
Small group based counseling support most 
often facilitated by a counselor trained in smoking 
cessation.

Telephone Counselling

Telephone services provide information and support 
for smokers often delivered by government funded 
‘help-lines’, which may deliver proactive (counselor 
initiates) or reactive (smoker initiates) telephone 
contact.117, 118

A large review examined the efficacy of psychosocial interventions for smoking cessation in patients with 
coronary heart disease.89 The review, which examined evidence published up to January 2013, included 40 rand-
omized clinical trials (RCTs) and reported on intervention effects on both short-term (6 to 12 month follow-up) 
and long-term (more than 12 months) smoking abstinence. The review examined a variety of behavioral inter-
vention approaches including telephone support and the provision of self-help material. The majority of trials 
involved older male patients with CHD -- predominantly AMI. The pooled analysis (n=7682, N=37) found a 
positive effect of psychosocial intervention on 6-12 month abstinence rates (risk ratio (RR) 1.22, 95% CI 1.13 to 
1.32; abstinence rate treatment group = 46% vs. abstinence rate control group 37.4%). This translates to a 20% 
higher chance of quitting among patients receiving a psychosocial intervention compared to control. There was 
moderate heterogeneity between trials I2=54% and as such results should be interpreted with caution. The RRs 
for different types of psychosocial interventions were similar: (behavioral therapies RR 1.23, 95% CI 1.12 to 
1.34; telephone support RR 1.21, 95% CI 1.12 to 1.30; self-help RR 1.22, 95% CI 1.12 to 1.33). As such no sin-
gle strategy was shown to be superior. Brief interventions (either one single initial contact lasting less than an 
hour with no follow-up, one or more contacts in total over an hour with no follow-up or any initial contact plus 
follow-up of less than one month) did not appear effective (RR 1.01, 95% CI 0.91 to 1.12). More intense inter-
ventions (any initial contact plus follow-up over one month) produced a significant increase in quit rates (RR 
1.28, 95% CI 1.17 to 1.40, I² 58%). After one year, studies showed favorable effects of the smoking cessation in-
tervention. Further research will aid in understanding the benefit of psychosocial interventions when delivered 
in combination with pharmacological therapy compared with pharmacological treatment alone.89 A subsequent 
review by the Cochrane collaboration found the addition of behavioural support to pharmacotherapy increased 
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smoking abstinence by 10-25% compared to pharmacotherapy alone in the general population of tobacco us-
ers; it is likely similar outcomes could be expected among CVD patients.111

Recommendations:
nn Psychosocial smoking cessation interventions should be provided to assist with cessation. They are effec-

tive in promoting abstinence provided they are of sufficient intensity and duration (Level of Evidence A).

2.3 Pharmacologic Interventions

The European Medicines Agency (EMEA) has approved three first line quit smoking medications: nicotine re-
placement therapy (NRT), varenicline and bupropion.106 RCT evidence and systematic reviews have demonstrated 
the efficiency of these first-line therapies in promoting smoking cessation in the general population of smokers.119, 

120 These medications have different mechanisms of action and side effect profiles; all have undergone some scruti-
ny to identify  potential cardiovascular effects of their use. None of the medications appear to raise the risk of seri-
ous CVD events.121 Two second-line pharmacotherapies, Clonidine and Nortriptyline, have been identified as effi-
cacious and may be considered by clinicians if first-line pharmacotherapies are not effective. 

2.3.1. Nicotine Replacement Therapy

Efficacy
NRT is used to assist with reducing cravings and withdrawal when quitting. The medication is titrated over 

a period of 3-6 months. NRT is widely recommended and has been shown to increase rates of cessation at one-
year follow-up by approximately 70% (OR 1.70, 95% CI 1.55-1.88).122

Safety
Outdated product warning labels which advise patients with CVD to speak to their physician before using 

NRT, have caused some confusion among both patents and clinicians about the use of NRT among CVD pa-
tients. There is strong evidence that NRT is safe for use in patients with CVD.123  It is important to recognize that 
NRT is delivered via the venous system; while smoking delivers large quantities of nicotine, and almost 5,000 
other chemicals, carcinogens and carbon monoxide to the left ventricle and hence to the arterial system. The 
use of NRT results in the delivery of markedly lower levels of nicotine and is therefore, arguably, much safer 
than continued smoking. 

As described in section 1.3, nicotine may affect the cardiovascular system by increasing heart rate, blood 
pressure, and myocardial contractility, and reducing coronary blood flow. It is important, however, to note that 
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smokers become tolerant of nicotine’s ability to induce cardiac effects.  The dose of nicotine that follows the 
use of NRT products is much lower than that which follows smoking. 125 NRT has proven effective in support-
ing cessation and safe in patients with CVD.124 Standard doses of NRT have no effect on physiologic coronary 
vasodilation.123  A study based on nuclear perfusion imaging found that applying nicotine patch therapy re-
duces the extent of exercise-induced myocardial ischemia, suggesting that components of tobacco smoke oth-
er than nicotine are responsible for impaired coronary blood flow.126 Others have demonstrated that the use 
of nicotine gum did not worsen endothelial function and did not reduce the cross-sectional area of the coro-
nary arteries.127

Two major studies have included participants with cardiovascular diagnoses and found no increased risk of 
CVD in smokers who used NRT.128, 129 The Working Group for the Study of Transdermal Nicotine in Patients 
with Coronary Artery Disease (n=156) and a study by Joseph et al (n=584) determined there was no significant 
increase in cardiovascular events in 2 high-risk populations with cardiac disease when nicotine patch users were 
compared with placebo patch users. In order to evaluate any connection between NRT and an increased risk of 
AMI, acute stroke, or death, a self-control case series analysis of data from The Health Improvement Network 
(THIN) was performed.130 In total 33,247 patients with at least one prescription for NRT between June 1985 and 
November 2003 were identified. There was a progressive increase in the incidence of first AMI in the 56 days 
leading up to the first NRT prescription (overall incidence ratio 5.55, 95% CI 4.42 to 6.98), but the incidence 
fell after this time and was not increased in the 56 days after starting NRT (incidence ratio 1.27, 95% CI 0.82 to 
1.97). The results were similar for second AMI and stroke, and for subgroups of people with pre-existing angina 
and hypertension. There was no evidence of increased mortality in the 56 days after the NRT prescription (in-
cidence ratio 0.86, 95% CI 0.60 to 1.23). The conclusion of the authors was that the use of NRT is not associat-
ed with any increase in the risk of AMI, stroke, or death.130

Acute Coronary Syndromes
The package insert for NRT recommends caution in patients with acute cardiovascular diseases. This is pri-

marily because most initial studies specifically excluded patients with acute coronary syndromes when the 
drugs clinical efficacy was being evaluated. Since this time the question of safety in this population of patients 
has been studied and no evidence of increased risk has been documented.90, 125, 131-135 Woolf 2012 evaluated 663 
smokers with acute coronary syndromes, separated into the NRT (184 patients) or control (479 patients) groups 
according to whether NRT was prescribed on hospital discharge.123 Of the 663 patients, 202 had adverse events 
in the first year after the acute coronary syndrome, but no significant differences were seen with NRT use for the 
1-year combined end point of death, AMI, repeated revascularization, or re-hospitalization for angina, conges-
tive heart failure or arrhythmia (OR 0.89, 95% CI 0.61 to 1.30, p=0.54), thus proving that NRT use after acute 
coronary syndromes was not associated with an increased risk of adverse cardiovascular events. While there is 
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no evidence to suggest safety concerns with the use of NRT in this population of CVD patients, additional re-
search is required to increase the strength of this evidence.

RECOMMENDATIONS:
nn NRT is an effective first line smoking-cessation medication. It is safe to use in patients with stable CVD 

(Level of Evidence A).
nn There is no evidence to suggest safety concerns with the use of NRT among patients with acute coronary 

syndromes patients. Additional research is required to increase the strength of this evidence (Level of ev-
idence D).

2.3.2 Bupropion

Bupropion is an aminoketone approved in 1989 for the treatment of depression and in 1997 for smoking ces-
sation. Its mechanism of action in supporting smoking cessation is not completely understood; it is felt that it 
acts by inhibiting the neuronal uptake of norepinephrine and dopamine.136 Bupropion may also block the activ-
ity of nicotinic acetylcholine receptors.137 Its mechanism of action for smoking cessation appears to be unrelat-
ed to its antidepressant properties.138

The major risk of bupropion is a reduction of the seizure threshold. The risk of seizure from the sustained-
release formulation of bupropion is 0.1 percent -- no different from that of other antidepressants.106 No seizures 
were reported in any of the clinical trials that examined the effects of sustained-release bupropion in assisting 
with smoking cessation. 

Evidence from several randomized, placebo-controlled trials shows that bupropion doubled the smoking 
cessation rates in a general population of tobacco users producing ORs of 1.62 (95% CI 1.49–1.76).139

As with NRT, early case reports of serious cardiovascular events with sustained-release bupropion raised 
questions about the safety of this agent in patients with CVD. These reports, which were mostly in Canada and 
England, included cardiac deaths, chest pain, AMI, and myocarditis140  Assessment of the contribution of bu-
propion to these events is difficult because an evaluation of other cardiac risk factors in these patients was not 
possible. To date, none of the efficacy trials of bupropion for smoking cessation have reported a significant in-
crease in cardiovascular events. Dizziness, high blood pressure, and thoracic pain may appear as rare adverse 
effects.   Blood pressure monitoring is advised, especially if therapeutic combinations are used, e.g. when com-
bining the use of bupropion and nicotine patches.106

Sustained-release bupropion is effective and safe for treating smokers with stable CVD141,142  The drug appears to 
be less efficacious in smokers hospitalized with acute CVD than in other groups of patients.143 Bupropion has been 
tested in patients with acute CVD; it appears to be safe for those with either stable or acute disease.143, 144
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A multi-center, randomized, double blind, placebo-controlled study of bupropion in subjects from 28 cen-
tres across 10 countries enrolled adults who smoked an average of ≥10 cigarettes/day during the previous 12 
months and who had not made a serious attempt to stop smoking using nicotine replacement therapy during 
the previous 3 months.142 Subjects were motivated to stop smoking and had at least one of the following cardio-
vascular conditions: AMI >3 months ago, interventional cardiac procedure >3 months ago, stable angina pecto-
ris, peripheral vascular disease or congestive heart failure (NYHA Class I or II). In total, 629 participants were 
enrolled, however 120 (38%) patients in the bupropion SR group and 155 (50%) receiving placebo premature-
ly discontinued treatment after 52 weeks. At 6 and 12 months after beginning treatment, subjects who had re-
ceived bupropion SR were significantly more likely to have successfully stopped smoking than those receiving 
placebo. After 7 weeks of bupropion SR treatment, more than twice as many smokers with CVD had quit smok-
ing at 1 year compared with placebo.142 Bupropion SR was well tolerated and the safety profile was very good, 
more favorable than expected for a study population of this type. In total, 38 subjects (6%) reported cardiovas-
cular adverse events (bupropion SR n=24; placebo n=14). The most common were angina pectoris (bupropi-
on SR n=7; placebo n=4), hypertension (bupropion SR n=2; placebo n=3), and palpitations (bupropion SR n=4; 
placebo n=1).

A multi-centre randomized double-blind placebo-controlled trial conducted in five hospitals assessed the 
safety and efficacy of 12 weeks of sustained-release bupropion (300 mg) or placebo in 248 smokers admit-
ted for acute CVD, primarily AMI and unstable angina.  Validated tobacco abstinence rates in bupropion 
and placebo groups were 37.1% vs. 26.8% (OR 1.61, 95% CI, 0.94-2.76; p=0.08) at 3 months and 25.0% vs. 
21.3% (OR, 1.23, 95% CI, 0.68-2.23, p=0.49) at 1 year. The adjusted OR, after controlling for cigarettes per 
day, depression symptoms, prior bupropion use, hypertension, and length of stay, was 1.91 (95% CI, 1.06-
3.40, P=0.03) at 3 months and 1.51 (95% CI, 0.81-2.83) at 1 year. Bupropion and placebo groups did not differ 
in cardiovascular mortality at 1 year (0% vs. 2%), in blood pressure at follow-up, or in cardiovascular events 
at end-of-treatment (16% vs. 14%, incidence rate ratio 1.22 (95% CI: 0.64-2.33) or 1 year (26% vs. 18%, IRR 
1.56, 95% CI 0.91-2.69). The investigators concluded that bupropion improved short-term, but not long-
term, smoking cessation rates when compared to intensive counseling and appeared to be safe in hospital-
ized smokers with acute CVD.144

A recent multicenter, double-blind, placebo-controlled, randomized trial in 392 smokers hospitalized with 
AMI revealed that bupropion is well tolerated and appears safe to use in the immediate post-AMI period.143 
A large network meta-analysis performed by Mills found a protective effect with bupropion (RR, 0.45; 95% CI, 
0.21–0.85) on major adverse cardiovascular events.121 The potential cardio-protective role of bupropion is not 
well understood, but it is possible that the antidepressant origins of bupropion reduce vascular stress.145, 146 It 
must be recognized that any successful smoking cessation intervention is likely to be associated with a reduc-
tion in cardiovascular events – given the deleterious effects of continued smoking on cardiovascular health. In-



Tobacco Cessation Guidelines for High-Risk Groups (TOB.g)

274

creased attention is recommended when using medicines, which may interact with bupropion; caution is ad-
vised when using drugs that induce or inhibit the enzyme 2D6 or the P 450 structures. The use of bupropion 
may increase the bioavailability of metoprolol and some anti-arrhythmic medication like propaphenone. Mon-
itoring blood pressure is also recommended.106  It must always be remembered that the risks associated with 
the use of any smoking cessation medication must be compared to the considerable risks associated with con-
tinued smoking.

RECOMMENDATIONS:
nn Bupropion improves smoking cessation rates and is safe for use in patients with CVD including those with 

acute cardiovascular disease (Level of Evidence C).
nn Monitoring of blood pressure is recommended when using bupropion. This may be of particular impor-

tance when using combination cessation therapy e.g. bupropion with nicotine patches (Level of Evidence C).
nn Caution is needed in case of: simultaneous use of medication that might interact with bupropion such as 

drugs that induce or inhibit the enzyme 2D6 of the P450 structures; and, the use of bupropion with meto-
prolol and certain anti-arrhythmic medications like propaphenone, which may increase the bioavailabili-
ty of such medications. (Level of Evidence C).

2.3.3 Varenicline

Varenicline tartrate is the first non-nicotine medication approved for smoking cessation in over a decade.147 

Varenicline is a partial agonist of the alpha4 beta2 nicotinic acetylcholine receptor, and reduces the symptoms 
and signs of nicotine withdrawal. Simultaneously, by occupying the receptor site, it prevents nicotine from at-
taching to the receptor thereby diminishing nicotine’s ability to produce its characteristic responses..147 Vareni-
cline produces approximately 50 percent of the receptor stimulation provided by nicotine, but it blocks many of 
the effects of nicotine produced by cigarette smoking.

Clinical trials have found varenicline to be superior to bupropion and standard doses of NRT in promot-
ing smoking cessation.91, 148-150 Prolonged administration has been shown to reduce relapse in smokers who had 
been abstinent 12 weeks after initial therapy.151 In 2010 Rigotti, Pipe et al. reported the efficacy of varenicline 
versus placebo in 714 smokers with stable cardio-vascular diseases.152 The authors found a continuous absti-
nence rate higher with varenicline (47.0% versus 13.9%) in weeks 9-12, as in weeks 9-52 (19.2% v. 7.2%).

In a meta-analysis of the safety of varenicline, Singh and colleagues raised concerns of an increased risk of 
serious adverse cardiovascular events among individuals using varenicline.153 The Singh meta-analysis and its 
conclusions, however, have been widely criticized in the literature as a result of concerns that inappropriate 
analysis techniques were employed.154-159 Several reviews have since dismissed their conclusions. Prochaska and 
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Hilton conducted a systematic review and meta-analysis of treatment emergent, cardiovascular serious adverse 
events in all randomized controlled trials of varenicline published from January 2005 (the year when articles on 
varenicline were first published) to September 2011. Twenty-two randomized controlled trials of varenicline’s 
use in smoking cessation were identified; all were double-blind and placebo controlled, and included 9,232 par-
ticipants (5431 randomized to varenicline, 3801 to placebo). The crude rates of treatment emergent, cardiovas-
cular serious adverse events were 0.63% (34/5431) in the varenicline group and 0.47% (18/3801) in the placebo 
group. No events occurred in eight trials, including three trials with more than 100 participants per arm.  This 
meta-analysis of 22 independent trials involving more than 9000 individuals had high power to detect a signifi-
cant treatment effect and found negligible variation in the evidence across the trials. The authors concluded that 
no serious adverse cardiovascular events were associated with varenicline use.160

Most recently, Mills et al. aimed to examine the comparative safety of NRT, bupropion, and varenicline, eval-
uating all CVD events and major adverse cardiovascular events, defined as cardiovascular death, nonfatal AMI, 
and nonfatal stroke reported in published RCTs and FDA reports in smokers with and without pre-existing 
CVD.121 The review covered the period up to March 20 2013 and included RCTs that studied one or more of 
the 3 treatments that reported CVD outcomes. In the18 eligible studies involving varenicline, there was no evi-
dence of harm with varenicline (RR, 1.34; 95% CI, 0.66–2.66).

RECOMMENDATIONS:
nn Varenicline has been shown in experimental studies to be more effective than bupropion and standard 

dose nicotine patches in promoting smoking cessation (Level of Evidence A).
nn The risk of serious adverse cardiovascular events associated with varenicline use is small, and considered 

statistically and clinically insignificant (Level of Evidence A).

2.4 Delivering systematic interventions for smoking cessation to CVD patients

Systematic approaches to the identification of smokers; the provision of clear, unambiguous advice regarding 
the importance of smoking; and, a specific offer of assistance with cessation can significantly increase the likeli-
hood of cessation.  The delivery of such an approach, in all professional settings, is increasingly seen as a stand-
ard of care. The same diligence with which latent hypertension, occult dyslipidemia and undiagnosed diabetes 
are pursued should now be applied to identify smokers and assist them in addressing their nicotine addiction – 
with an expectation of significant improvements of cardiovascular health. Such systems should involve formal 
hospital policies and the identification of roles and responsibilities of clinical team members in tobacco treat-
ment delivery including cardiovascular specialists, nurses and other health professionals. Table 2 provides a 
summary of recommendations for healthcare professionals working with cardiovascular patients.101 
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Table 2: Summary of recommendations for cardiovascular specialists

Recommendations

Introduce a systematic approach to smoking cessation in all professional settings.

Become familiar with the principles and practice of smoking cessation, including the use and prescription of 
validated pharmacotherapies (NRT, bupropion, varenicline).

Identify and document the smoking status of all patients.

Provide clear, concise, unambiguous, and non-judgmental advice regarding the importance of cessation.

Offer specific assistance in initiating a cessation attempt.

For hospitalized smokers, commence interventions for smoking cessation during the period of hospitalization 
and facilitate ongoing follow-up.

Provide clinical leadership to trainees and colleagues in the appropriate management of the tobacco-addicted 
patient.

Advocate for public policies to appropriately control all tobacco products.

Source: Pipe AL, Eisenberg MJ, Gupta A, Reid RD. Smoking Cessation and the Cardiovascular Specialist: Canadi-
an Cardiovascular Society Position Paper. Canadian Journal of Cardiology 2011;27:132–137.

2.4.1 Primary care settings, including physicians’ and dentists’ offices

Primary care settings, including general practice and dental offices, provide the opportunity to screen CVD 
patients for tobacco use and support cessation. Physicians and other health care professionals can be powerful 
agents for supporting smoking cessation.109 Patients are more likely to be thinking about their health and the 
possible negative consequences of smoking when they are in a physician’s office or in hospital than in any oth-
er settings. The advice of one’s own physician is highly valued by the majority of patients, and evidence demon-
strates that smokers believe that their doctor’s intervention will increase their success with cessation.161 Rand-
omized clinical trial evidence has that even a few minutes of advice to quit smoking from a physician or dentist) 
can have a significant impact on prompting and sustaining cessation.109  Figure 2 presents the recommended 
protocol for intervening with smokers in the primary care setting. 

Recommendations:
nn Primary care providers should assess the smoking status of, and deliver evidence based smoking cessa-

tion treatments to, all patients with a CVD diagnosis or at risk of CVD as a priority (level of evidence A).
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Figure 2: Tobacco Treatment Protocol for CVD patients in primary care and 
outpatient cardiology clinics 
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2.4.2 Secondary care/ hospitalized patients

Hospitalization, especially for a tobacco-related disease, can serve as a “teachable moment” in which moti-
vation to quit and patient’s receptivity to cessation advice and assistance may increase. The smoke-free environ-
ments provided by hospitals also provide an opportunity for tobacco users attempt cessation away from the usu-
al environmental cues to smoke.

Behavioral smoking cessation interventions, initiated during hospitalization, have been found to result in 
significantly higher rates of smoking abstinence when compared to usual care.162 

A Cochrane review by Rigotti et al. examined the effectiveness of interventions for smoking cessation that are 
initiated for hospitalized patients. Fifty randomized and quasi-randomized trials were identified of behavioral, 
pharmacological or multi-component interventions to help hospitalized patients stop smoking. The analysis of 
the fifty trials conducted in acute care hospitals indicated:

nn Intensive counselling interventions that begin during hospitalization and continue for at least one month 
following discharge increase smoking cessation rates after discharge (RR 1.37, 95% CI 1.27 to 1.48; 25 
trials);

nn Adding nicotine replacement therapy (NRT) to an intensive counselling intervention increased smoking 
cessation rates compared with intensive counselling alone (RR 1.54, 95% CI 1.34 to 1.79, six trials);

nn Adding varenicline to intensive counselling had a non-significant effect in two trials (RR 1.28, 95% CI 
0.95 to 1.74);

nn Adding bupropion did not produce a statistically significant increase in cessation compared to intensive 
counselling alone (RR 1.04, 95% CI 0.75 to 1.45, three trials);

The Rigotti review examined trials that reported on the subgroup of smokers admitted to hospital because 
of CVD and found similar results to the general populations of tobacco users. In this subgroup analysis, inten-
sive intervention with follow-up support increased the rate of smoking cessation (RR 1.42, 95% CI 1.29 to 1.56). 

A recent study of 302 smokers hospitalized with an acute coronary syndrome who were randomized to re-
ceive either counselling plus 12 weeks of varenicline treatment or counselling alone found that the varenicline 
group had significantly higher seven-day point prevalence smoking abstinence rates at three months (57.7 per 
cent vs. 36.4 per cent) and six months (47.3 per cent vs. 32.5 per cent).163 

A Canadian study of intensive intervention including counselling and pharmacotherapy for smokers admit-
ted to hospital with CVD assessed clinical and health care utilization endpoints, and found significant reduc-
tions in all-cause mortality and hospital readmission rates over a two-year follow-up period.164

In summary, there is strong evidence to show interventions that combine the provision of NRT with behav-
ioural counseling beginning during hospitalization and including at least one month of supportive post-dis-
charge are most effective for smoking cessation in hospitalized patients. There was no evidence of effect for in-
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terventions of lower intensity or shorter duration.162  There is emerging evidence to suggest that varenicline 
combined with behavioural counseling may increase success with quitting among patients hospitalized with 
CVD. 

Recommendations:
nn Among patients hospitalized with a CVD-related illness, smoking cessation interventions should be initi-

ated during hospitalization as a standard of care (Level of Evidence A).
nn Including at least one month of supportive post-discharge contacts will further increase rates of cessation 

(Level of Evidence A).
nn Adding NRT to intensive counselling significantly increases cessation rates over counselling alone (Lev-

el of Evidence A).
nn There is emerging evidence that varenicline and intensive counseling may be superior to counseling alone 

among hospitalized CVD patients, however further studies are needed to strengthen this recommenda-
tion (Level of Evidence B).
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3.0 
Smoking Cessation in CVD Sub-Populations

3.1 Hypertensive patients

Cigarette smoking and hypertension are two of the most important cardiovascular risk factors, for the reduc-
tion of CVD morbidity and mortality.165,166 Both smoking and hypertension are each accompanied by at least 
a 2-to 3-fold increase in risk for cardiovascular events.167,168 When acting together, smoking and hypertension 
synergistically increase cardiovascular risk.19,169  Smoking cessation is essential for promoting cardiovascular 
health among hypertensive patients.

A recent study on 305 previously untreated hypertensive subjects found smokers and ex-smokers showed 
lower reduction than non-smokers for systolic BP (4 ± 1.7 vs. 13.6 ± 1 vs. 17.6 ± 1) and diastolic BP (6.5 ± 1.0 vs. 
8.7 ± 0.8 vs. 10 ± 0.7, p < 0.01) respectively.170 Baseline systolic blood pressure, smoking status and female gen-
der were the only significant predictors of fall in systolic BP (R2 = 0.19, p < 0.0001). This study provides evidence 
that smoking reduces the response to anti-hypertensive treatment, independent of age, gender and body mass 
index. Smoking cessation reduced cardiovascular risk and also improved control in hypertensive patients.126

A longitudinal study comparing the mortality risks of smokers vs. non-smokers in a large cohort of workers 
in Taiwan (n = 23,755 with a 17-year follow-up) reported on the excess mortality risks of smoking when con-
verted into a ‘blood pressure equivalence’. The increase mortality risk of active smoking was found to be equiv-
alent to an increase in blood pressure of 40 mmHg.171 Meaning that smoking cessation in hypertensive patients 
could provide a reduction of mortality risks similar to a permanent reduction of 40 mmHg in blood pressure, 
over and above any anti-hypertensive medications.171 In a sample of 20,202 adults participating in the Health 
Survey for England, current smokers with defined hypertension were significantly less aware of their hyper-
tension than hypertensive past or never smokers: only half of hypertensive smokers reported having received 
a diagnosis with hypertension [51.3%, 95% confidence interval (CI): 48.8-53.8]. Smokers aware of their hyper-
tension were more likely to have received advice to stop smoking (OR: 3.29, 95% CI: 2.59-4.18) and stopped 
smoking (OR: 1.58, 95% CI: 1.32-1.89) than smokers unaware of their hypertension.172 

There is clear evidence that the treatment of hypertension in smokers does not result in as great a benefit in 
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risk reduction as might be assumed.  Continued smoking negates many of the anticipated reductions in risk 
normally associated with the management of hypertension.

Recommendations:
nn Aggressive management of tobacco use among hypertensive patients will significantly reduce CVD risk 

and should be a clinical priority (Level of Evidence B).

3.2 Peripheral arterial disease

Atherosclerotic peripheral arterial disease (PAD) is a highly prevalent disorder that affects between 5-10% of 
adults, and is a major cause of disability.173-175 PAD progresses to decreased functional capacity and, if untreated, 
leads to critical limb ischemia, (defined as ischemic rest pain, gangrene, or amputation). Although those with 
PAD, even if asymptomatic, have an increased risk of future cardiovascular events and related mortality, PAD 
is a commonly overlooked condition in primary care settings, because most patients are asymptomatic.176 Cig-
arette smoking is the single most important risk factor for the development and progression of PAD and a me-
ta-analysis of 17 studies found a 2.2-fold greater prevalence of symptomatic PAD in smokers compared with 
nonsmokers.177 Continuing to smoke accelerates the progression of stable claudication to serious ischemic syn-
dromes, such as critical limb ischemia, and to systemic cardiovascular ischemic events (e.g., angina, AMI, tran-
sient ischemic attack, and stroke). PAD smokers who manage to quit tobacco use have far higher survival rates 
than those who do not.178 

Many patients with PAD who are current smokers are interested in quitting and receptive to a formal smok-
ing cessation program; a significant proportion of them will quit if provided with adequate support. A study 
conducted in two medical centers in Minneapolis randomized 124 patients with PAD to either an intensive in-
tervention group (6 counseling sessions over a period of 5 months) or to a minimal intervention group.179 Par-
ticipants assigned to the intensive intervention group were significantly more likely to be confirmed abstinent 
at 6-month follow-up: 21.3% versus 6.8% in the minimal intervention group (p=0.023).179

A study on 2517 community-dwelling Korean men aged 50 years and older that employed information on 
smoking characteristics such as smoking status, pack-years of smoking, and years since cessation found out that 
cumulative smoking exposure and duration of smoking cessation were significantly associated with PAD in 
middle-aged and older Korean men.180 Available evidence suggests that it is not cost effective to commence pa-
tients on anti-platelet and lipid-lowering agents if they continue to smoke.181 
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Recommendations:
nn All PAD patients should be offered support with smoking cessation that includes counseling and first-line 

quit smoking medications (Level of Evidence B).

3.3 Women

Although historically rates of tobacco use were higher among men, rates of tobacco use have increased among 
women and in some countries have surpassed those of males.2 It is estimated that 250 million women and 1 bil-
lion men are daily tobacco users worldwide.182 The proportion of female smokers is estimated to increase from 
12% in the first decade of this century to 20% by 2025.182

The risk associated with smoking has been found to be higher in women compared to their male counter-
parts.183,184 and different explanations have been proposed to explain these differences including:

nn women metabolize nicotine more rapidly than men, especially women taking oral contraceptives185 with 
possible effects on compensatory smoking.

nn smoking may have an adverse effect on estrogen.186

Women who use oral contraceptives and smoke cigarettes have a synergistically increased risk for both AMI 
and stroke.185 Additionally, women are frequently exposed to passive smoke. Many non-smoking women for ex-
ample suffer increased risk of CVD and lung cancer from exposure to secondhand smoke produced by their 
husbands or partners.51

3.4 Elderly CVD Patients

It has been clearly demonstrated that smoking cessation is of benefit at any age.187 Despite the fact that most car-
diovascular events occur in older adults, this age group has been understudied when it comes to the cardiovas-
cular risks of smoking and the potential cardiovascular benefits of smoking cessation. A large meta-analysis us-
ing data from 25 cohorts from across Europe and the United States corroborated and expanded evidence from 
previous studies to show that smoking is a strong independent risk factor for cardiovascular events and mortal-
ity among older adults.188 Meta-analysis data drawn from 503,905 participants aged 60 and older found the associa-
tion of smoking status with cardiovascular mortality yielded a hazard ratio of 2.07 (95% CI 1.82 to 2.36) for cur-
rent smokers and 1.37 (95% CI 1.25 to 1.49) for former smokers when compared to never-smokers. The excess 
risk in smokers was dose-dependent with cigarette consumption, and decreased continuously with time since 
smoking cessation in former smokers. Considering the increasing numbers of older people and the higher inci-
dence of cardiovascular events and mortality at older age, there is a huge potential for smoking and CVD pre-
vention in this patient population.188
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A population-based cohort study that examined the lifetime smoking history of 8,807 people from Germa-
ny aged between 50–74 years without a previous AMI or stroke.189 Compared to never smokers, the adjust-
ed hazard ratios (95% CI) of current smokers was 2.25 (1.62-3.12) for MI, 2.12 (1.65-2.73) for stroke and 2.45 
(1.76-3.42) for CVD compared to never smokers. Risk advancement periods were 19.3, 9.8 and 8.4 years for MI, 
stroke and CVD, respectively for smokers compared to never smokers. A clear dose-response relationship was 
found for both current and lifetime amount of smoking. Quitting smoking resulted in elimination of most of 
the excess CVD risk as well as in risk advancement within the 5 years period following smoking cessation. The 
study offers evidence that smoking is an important risk factor for cardiovascular at any age, and that smoking 
cessation is always highly and rapidly beneficial regardless of age.189

In a study comparing cardiovascular and mortality risks in elderly patients treated with varenicline (n=74,824) 
or bupropion (n=14,133) the adjusted hazard ratios (95% CI) were 0.79 (0.50–1.24) for AMI, 1.27 (0.63-2.55) 
for stroke, 0.58 (0.30-1.13) for death, 0.84 (0.58-1.23).190 A very recent study assessed data from the Coopera-
tive Cardiovascular Project, a medical record study of 158,349 elderly Medicare patients with AMI and over 17 
years of follow-up, in order to evaluate the age-specific association of smoking with life expectancy and years 
of life lost after AMI. Current smokers had lower crude mortality up to 5 years because of their younger age at 
AMI. After adjusting other patient characteristics, tobacco use was associated with lower 30-day mortality (haz-
ard ratio 0.91, 95% CI 0.87 to 0.94) but higher long-term mortality (17-year HR 1.19, 95% CI 1.17 to 1.20) af-
ter AMI. Overall, life expectancy estimates were lower for current smokers than non-smokers at all ages, and as 
age at AMI increased, the magnitude of life-years lost due to smoking decreased. After full risk adjustment, the 
differences in life expectancy between current smokers and non-smokers persisted at all ages. This study brings 
new evidence for the high necessity of smoking cessation efforts after AMI in the elderly.191

Recommendations:
nn Smoking cessation is highly and rapidly beneficial for the reduction of CVD risk at all ages and should be 

a priority within every age group (Level of Evidence A)
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