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Definitions and abbreviations 
Throughout this thesis, the following definitions and abbreviations will be used. 
 

Definitions	 	

Intensive	smoking	
cessation	intervention	

Intensive smoking cessation interventions (ISCIs) are defined in 
accordance with the Clinical Practice Guideline for Treating Tobacco Use 
and Dependence: 2008 Update 1. These interventions include at least four 
scheduled in-person meetings, with each session lasting >10 minutes. 
The content of the interventions includes an element of patient education 
that covers basic information, danger situations, and coping skills. The 
ISCI can be either individually based or group based, and no restrictions 
on the use of pharmacotherapy are imposed. Manuscript I 

Shorter	interventions	 Shorter interventions (SI) are defined as ‘interventions delivered in-person 
and/or by telephone, including a maximum of 3 in-person contacts 
and/or no more than 1 hour of total contact time’. Manuscript I 

Continuous	abstinence	 ‘Continuous abstinence refers to abstinence between quit day and a follow-
up time’. 2 

Point	prevalence	
abstinence	

’Point prevalence abstinence refers to the prevalence of abstinence during 
a time window immediately preceding follow-up’. 2 

Real	life	 These are interventions that are already implemented into a normal daily 
routine in a smoking cessation clinic.  
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Abbreviations	 	

CA	 Continuous Abstinence 

COPD	 Chronic Obstructive Pulmonary Disease 

CPR	 Central Personal Register (social security number) 

EBM	 Evidence-Based Medicine 

FCTC	 Framework Convention for Tobacco Control 

GSP	 Gold Standard Programme 

ICD-10	 International Classification of Diseases, 10th edition 

ISCI	 Intensive Smoking Cessation Intervention 

NCD	 NonCommunicable Diseases 

PP	 Point Prevalence  

RCT	 Randomised Clinical Trial 

SC	 Smoking Cessation 

SCDB	 The National Danish Smoking Cessation Database 

SCI	 Smoking Cessation Interventions 

SI	 Shorter Intervention 

SMD	 Severe Mental Disorder 

SUD	 Substance Use Disorder 

WHO	 World Health Organization 
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English summary  
Background 
Tobacco smoking is by far the most deadly and preventable lifestyle factor for public health, 
both globally and nationally. Nevertheless, it is estimated that worldwide, more than 1.1 billion 
adults are smokers. Today, 16% (0.8 million) of the adult population in Denmark are daily 
smokers, while 23% (1.1 million) consider themselves smokers, and one in four deaths are 
smoking related. The most effective method of reducing smoking prevalence is by employing a 
two-tier strategy to 1) prevent adolescents from initiating smoking and 2) offer effective help to 
smokers to quit. 
  
The aim of this thesis was to evaluate the effect of intensive smoking cessation interventions 
(ISCI) on successful quitting through different study designs, synthesised from cohort studies 
and a review of randomised controlled trials. The aim was fulfilled through 4 scientific studies, 
each with their own objective.  

Studies 
A systematic review with meta-analysis (I) was set up to compare ISCI and shorter 
interventions in randomised controlled trials (RCT). Initially, 9,569 unique papers were 
identified, and, after screening for relevant studies, 18 RCTs were included, investigating a 
total of 10,131 smokers. The studies were primarily conducted in Western Europa and the 
USA. The body of evidence for three of four outcomes were graded moderate, and the last 
outcome was graded low. A random effect meta-analysis revealed that smokers randomised to 
ISCI were significantly more likely to be successful quitters compared to shorter interventions 
for all four outcomes. The primary outcome (continuous abstinence in the short and long term) 
increased the chance of success 3-fold. 
 
A methodological study (II) of the Danish National Smoking Cessation Database (SCDB) was 
undertaken. The development of the SCDB and the most commonly registered smoking 
cessation interventions (SCI) were described, as were the data collection and validity.  
 
Two cohort studies based on the data from the SCDB were conducted to evaluate the 
effectiveness of SCI in real life. One study investigated the effectiveness of five different SCIs 
(III) and found that the intensive Gold Standard Programme’ (GSP - Standard SCI in Denmark) 
was the only intervention that was effective for both men and women. The other cohort study 
was set up to investigate the effectiveness of the GSP in a vulnerable subgroup of smokers 
diagnosed with severe mental disorder (SMD) (IV). The study showed that smokers with SMD 
were significantly less likely to become successful quitters compared to smokers without 
mental disorders. However, one in every four smokers with SMD managed to stay continuously 
smoke-free for at least 6 months compared to one in three in the comparison group. The data 
were analysed using a mixed-effect logistic regression model. In both cohort studies, 
compliance was identified as the strongest predictor of a successful outcome. 

Conclusion 
This thesis adds to the evidence on intensive smoking cessation interventions (ISCI) through 
different study designs. The results from both study designs favoured ISCI, although the GSP 
was significantly less effective in smokers with SMD compared to smokers without mental 
illness. To develop effective SCI in the future, it is important to evaluate the effects in an RCT 
and to follow-up the post-implementation effects in real life (e.g., through a national SCDB).  
 



	

	 9	WHO-CC	•	Clinical	Health	Promotion	Centre	•	Health	Science,	Lund	University,	Sweden	
Copyright	©	Clinical	Health	Promotion	-	Research	and	Best	Practice	for	patients,	staff	and	community,	2018 

Danish summary / Dansk resumé 
Baggrund 
Rygning er ubetinget den mest dødelige men forebyggelige livsstilsfaktor for folkesundheden 
både globalt og nationalt. Dette til trods anslås det, at der findes mere end 1,1 milliarder 
voksne rygere på verdensplan. I Danmark ryger 16 % (0,8 millioner), af den voksne befolkning 
dagligt, og 23 % (1,1 millioner) betegner sig selv som rygere. Hvert fjerde dødsfald i Danmark 
kan tilskrives rygning. Den mest effektive måde at reducere antallet af rygere er ved at anvende 
en to-strengs strategi med de formål at 1) forebygge at unge begynder at ryge, og 2) tilbyde 
effektiv hjælp til rygestop.  
 
Formålet med denne afhandling var at evaluere effekten af intensive rygestopprogrammer målt 
ved succesfyldt rygestop. Dette blev undersøgt gennem forskellige studie-design i form af 
kohortestudier og en systematisk litteraturgennemgang af randomiserede studier. Formålet 
blev opfyldt via 4 videnskabelige studier med hver deres forskningsspørgsmål. 

Studier 
I det systematiske review (I) blev intensive rygestopprogrammer sammenlignet med kortere 
programmer i randomiserede forsøg. I litteratursøgningen blev 9.569 artikler identificeret, og 
efter en grundig gennemgang blev 18 randomiserede studier, med i alt 10.131 rygere, 
inkluderet. Studierne var hovedsagligt gennemført i Vesteuropa og USA. Kvaliteten af evidensen 
blev vurderet som moderat for tre af fire effektmål og lav for ét. Meta-analyser viste at intensive 
rygestopprogrammer var signifikant mere effektive end kortere programmer for alle fire 
effektmål. Intensive rygestopprogrammer var 3 gange så effektive som kortere programmer, 
målt som kontinuert rygestop på kort og lang sigt (primære effektmål).  
 
Der blev gennemført et metodestudie (II) af den nationale danske rygestopbase. Her blev 
udviklingen af Rygestopbasen, de mest almindelige rygestopprogrammer, procedurer for 
dataindsamling samt validiteten af databasen beskrevet.  
 
Baseret på data fra Rygestopbasen blev der udført to kohorte studier for at evaluere effekten af 
rygestopprogrammer implementeret i den kliniske hverdag. Ét studie undersøgte effekten af 
fem forskellige rygestopprogrammer (III), og viste at det intensive danske ’guld standard 
program’ (GSP) var det eneste program med en signifikant effekt for både mænd og kvinder. 
Det andet kohorte studie undersøgte effekten af GSP i en sårbar gruppe af rygere 
diagnosticeret med svær mental sygdom. Studiet viste at rygere med svær mental sygdom 
havde signifikant lavere effekt af GSP end rygere uden mental sygdom. På trods af den lavere 
effekt, var hver fjerde ryger med svær mental sygdom stadig kontinuert røgfri efter 6 måneder, 
sammenlignet med hver tredje ryger uden mental sygdom. Kohorte studierne blev analyseret 
med en logistisk regressionsmodel. I begge studier blev gennemførelse af rygestopprogrammet 
identificeret som den vigtigste prædiktor for et succesfuldt rygestop. 

Konklusion 
Denne afhandling bibringer ny viden om intensive rygestopprogrammer gennem forskellige 
studie-design. Resultaterne fra begge anvendte design peger på intensive rygestopprogrammer 
som de mest effektfulde, på trods af en signifikant lavere effekt blandt rygere med svær mental 
sygdom. For i fremtiden at kunne udvikle effektive rygestopprogrammer er det vigtigt at 
evaluere effekten af programmerne i randomiserede forsøg, for efterfølgende at monitorere 
effekten efter de er blevet implementeret i den kliniske hverdag, for eksempel via nationale 
effekt-databaser som den danske rygestopbase.  
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Introduction 
Smoking is still the number one single and preventable factor of greatest importance to the 
health of the population nationally and globally, with more than 1.1 billion smokers worldwide 
3. In 2015, smoking caused more than 7.2 million deaths globally 4, corresponding to one in 
every ten deaths 5. In Denmark, the smoking prevalence has dropped by approximately 1% per 
year from 2003-2012; since then, the prevalence has stagnated at approximately 16%, 
corresponding to 0.8 million daily smokers 6, and 13,600 smoking related deaths occur every 
year 7.  
 
A reduction of the smoking prevalence is best achieved through two means: 1) preventing 
adolescents from starting smoking and 2) offering smokers help with quitting; the latter 
method is the primary focus of this thesis.  
 
While the damages from tobacco smoking 8–11, the tobacco epidemic 3,12,13 and the benefits after 
smoking cessation 14,15 are well known and well described, knowledge of how to achieve 
successful quitting is more sparse. It is clear that successful quitting is influenced by multiple 
factors. However, these factors are not all directly related to the included studies. Some of 
these factors, such as tobacco control policies, nicotine addiction, vulnerable groups, and the 
composition of smoking cessation interventions, will be covered in the background, as they can 
all potentially influence the motivation for and the outcomes of a quitting attempt in some 
manner. Finally, the use of quality assessment tools to monitor and follow-up the effects of 
evidence-based interventions implemented into a daily routine (i.e., the ’effectiveness in real 
life’) are introduced, along with the concepts of effectiveness and efficacy research.  
 
This thesis investigates the impact of intensive smoking cessation interventions through four 
scientific studies, which are referred to using roman numerals. The investigation is performed 
by systematically reviewing intensive smoking cessation interventions based on previously 
published literature (I). Since 2001, data on smoking cessation interventions implemented in 
the daily routine in Denmark have been collected through the National Smoking Cessation 
Database, which is described in a methodological study (II). This database offers a unique 
opportunity to explore the effects of smoking cessation interventions after implementation in a 
normal daily routine (i.e., ’effectiveness in real life’). The thesis also includes two cohort 
studies: one evaluating the effectiveness of different smoking cessation interventions (III) and 
the other specifically evaluating the effectiveness of an intensive smoking cessation 
intervention in smokers diagnosed with a severe mental disorder (IV). 
 
The overall aim of this thesis was to evaluate the effect of intensive smoking cessation 
interventions (ISCI) on successful quitting through different study designs synthesised from 
cohort studies, as well as reviewing randomised controlled trials. 
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Background 
Globally, the prevalence of smoking is approximately 18% (21.0% among men and 6.2% among 
women), corresponding to more than 1.1 billion smokers worldwide 3. In Denmark, the smoking 
prevalence is similar among men and women; 16.1% of men and 15.6% of women smoke on a 
daily basis, and a total of 23% considers themselves to be smokers 16. In absolute numbers, these 
procentages corresponds to 0.8 million daily smokers and 1.1 million smokers in the Danish 
population aged 15 years or older 6.  
 
Despite the established evidence on the harmful effects of tobacco smoking 8–11 (figure 1), smoking 
continues to be the single most damaging and preventable public health lifestyle factor, globally 
and nationally 17–19. It is well known that smoking causes the most common noncommunicable 
diseases (NCD), such as cardiovascular diseases, cancers and other respiratory diseases, 
including chronic obstructive pulmonary disease (COPD) 20. In addition, smoking deteriorates a 
number of other conditions. Pregnancy is a clear example of this deterioration, as smoking causes 
a tremendous range of complications for both the mother and child 21–30. Other clear examples 
include asthma patients 31–34 and surgical patients, for whom smoking doubles the risk of post-
operative complications 35,36. 
 

 

Figure 1: Damage from tobacco smoking. COPD: Chronic obstructive pulmonary disease. Based on 15,37 and 
with the courtesy of ‘Klinisk Enhed for Sygdomsforebyggelse’ 2003. 

 
Approximately half of all lifetime smokers die from smoking-related causes 17,38. In addition, the 
longevity of lifetime smokers is 7-10 years shorter than that of never smokers 38,39, and smokers 
have poorer self-rated health 40. Every year, 13,600 people in Denmark die as a consequence of 
smoking 7, corresponding to approximately one in every four deaths 41, and these numbers have 
not changed much over the past decade 20. Worldwide, in 2015, smoking caused more than 7.2 
million deaths annually 4, corresponding to one in every ten deaths 5. 
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Globally, most smokers start smoking before the age of 20 3,42. Therefore, it is important that 
major efforts are directed towards prevention among young people, for example, through bans and 
taxation 42. In theory, these programmes are easily implemented; however, they heavily depend on 
political will. Thus, an increase in the proportion of young smokers is currently being observed in 
Denmark 41,43. The proportion of daily smokers among those 16-24 years of age has increased to 
15.6%, from 14.0% in 2013 41. In comparison, the current prevalence of young smokers in Norway 
is just 3% compared to 23% 12 years ago, highlighting the importance of effective preventive 
strategies 42. Overall, there is great potential in reducing smoking and related illnesses. 

The	smoking	epidemic	
Despite differences among countries, the pattern of the smoking epidemic and the challenges 
related to fighting it are ubiquitous 3. In 1994, Lopez et al. described the basic elements of the 
smoking epidemic based on historical data from developed countries. The epidemic was 
characterised by 4 stages 12 (table 1). The model is generic, prevalence may vary between 
countries, and local exceptions may exist. 
 
 Stage I Stage II Stage III Stage IV 
Timeframe 1-2	decades	 2-3	decades	 3	decades	 >4	decades	
♂ prevalence <15%	

Towards	the	end	
prevalence	rises	rapidly	

Rapid	rise	to	a	peak	of	
50-80%	

Begins	to	decline	to	
≈40%	at	the	end	of	
this	stage.	
Lower	among	middle-
aged	and	older	adults	

Declines	slowly	
2	decades	in:	≈33-35%	
4	decades	in:	<20%	

♀ prevalence Rarely	exceeds	10%	
Could	be	<5%	
	

Rapid	increase,	delayed	
by	1-2	decades	
compared	to	men	

Towards	the	end,	an	
initial	decline	in	pre-
valence	following	a	long	
plateau	of	≈35-45%.	
Higher	prevalence	
among	young	women,	
and	<10%	among	55-60	
year	olds	

Declines	slowly	
2	decades	in:	≈30%	
4	decades	in:	<20%	

Typical smoker Educated	groups	 Similar	among	socio-
economic	groups	

Few	educated	 Mostly	lower	social-
economic	groups	

Death due to 
smoking 

Not	yet	evident	
with	few	�	

♂�:	Rising	to	10%	at	the	
end	of	the	phase	
♀�:	Few	

�:	Rapid	rise	
♂:	25-30%	
♀:	5%	
Towards	the	end	♂�	
rates	will	have	peaked	

♂�:	Peaks	early	in	the	
period	at	30-35%	of	all	
deaths,	and	40-45%	
among	middle	aged	
adults.	After	a	decade	�	
decreases	to	<30%	and	
progressively	declines	
from	here.	
♀�:	Rapid	rise,	until	it	
peaks	at	20-25%	of	all	
deaths	2-3	decades	into	
this	stage.	Hereafter,	it	
progressively	declines.	

Public opinion Smoking	becomes	
socially	acceptable	

Few	ex-smokers	 Knowledge	about	risks	
is	well-spread	

Demand	smoke-free	
work-places	and	smoke-
free	personal	
environments.	

Tobacco 
control 
strategies 

Underdeveloped	 Not	well	developed	
Risk	of	smoking	not	
widely	understood	

Implementation	of	
comprehensive	tobacco	
control	law.	Smoke-free	
public	places	and	
transport.	Smoke-free	
work-places	are	not	yet	
common	

Legislation	regarding	
smoke-free	work-places	
and	policies	to	address	
nicotine-dependent	
smokers	wanting	to	
quit.	

 
Table 1: The smoking epidemic described in 4 stages. Inspired by Lopez 12,13. 
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A key feature of the smoking epidemic is the 30-40 year delay from onset of smoking to smoking-
related mortality 12,44. In addition, there is a marked difference between men and women; due to 
the significantly lower cumulative exposure to tobacco smoking in women, the mortality rate is 
correspondingly lower and appears approximately 2 decades later. 
 
Like most developed countries, Denmark is well into the fourth stage of the tobacco epidemic 
(table 1), with both men and women having reached the peak of smoking-related deaths and a 
slow decrease of smoking prevalence 13,45. Three decades ago, it was predicted that the current 
proportion of smoking related mortality among men and women would be approximately 33% and 
20%, respectively 12, based on the smoking prevalence in the Danish population in the 1980s, 
when 40% of women and 60% of men smoked 46. This finding corresponds to the actual numbers 
7,47. These are disproportionally high death rates, which can be reduced by an increased focus on 
prevention and smoking cessation treatment. 

International	tobacco	control		

The nature of tobacco control is to reduce the prevalence of smokers. This reduction is best 
achieved through a two-tier strategy. First, it is necessary to prevent people from starting to 
smoke; however, given the high prevalence of people who already smoke, it is also important to 
provide adequate support to those willing to quit. 
 
In response to the global tobacco epidemic and to reduce the related morbidity and mortality, the 
World Health Organization Framework Convention on Tobacco Control (WHO FCTC) 48 was put 
into action in 2005 49,50 after many years in the making. In fact, the need for an international 
strategy was voiced as early as 1979, and, 10 years later, the work was actually initiated 49. In 
1993, the notion of an international convention was proposed, although initially criticised by 
WHO for being overly ambitious 51. It was not until Gro Harlem Bundtland took office as the 
Director General of WHO in 1998, declaring tobacco control one of her two major priorities, that 
concreate negotiations began. Five years later and after considerable efforts and obstruction 
attempts by the tobacco industry, the convention was ready. It built on an alliance between the 
WHO, World Bank, United Nations International Children's Emergency Fund (UNICEF), 
researchers and other relevant partners 49,51. Two years after opening for signatures by member 
states, the WHO FCTC was put into action, with 168 of the 192 member states having signed. 
This implementation made the WHO FCTC the fastest growing and most wide-ranging convention 
ever within the United Nations 49,51,52. Today, 181 countries have adopted the convention 52.  
 
Shortly following the WHO FCTC, the MPOWER measures, under the Bloomberg initiative 11, were 
released in 2008 3,37,49 (figure 2), as a practical tool to further reduce tobacco use.  
 

 
Figure 2: The WHO MPOWER measures. 
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Even before these initiatives, many countries, including Denmark, had already introduced 
restrictive laws and strategies to reduce smoking 9. Since the 1990s, several initiatives to help 
smokers quit have been launched in Denmark, with smoking cessation programmes being just 
one among many initiatives. Additionally, policy measures such as higher tobacco taxes, and 
restrictions on sale and advertising have been implemented.  
 
Today, there are an array of programmes helping smokers to quit, such as a national quit line, 
web support, campaigns, training materials, etc. Furthermore, Denmark signed the WHO global 
action plan for the prevention and control of NCDs 2013-2020, which includes the reduction of 
smoking by 30% in 2025 53.  
 
Despite all these tobacco control initiatives, however, Denmark is still far away from full 
implementation of the MPOWER measures with the ‘Protect people from tobacco smoke’ at the 
lowest level of implementation, and only 3 in 6 policies at the highest level (figure 3), with ‘Offer 
help to quit tobacco use’ being one of them 5.  
 

 
Figure 3: The Danish fulfilment in 2016 of the WHO FCTC reported by the MPOWER measures, based on 
the results reported by WHO 5. 

A recent report on the ‘Capacity Assessment on the Implementation of Effective Tobacco Control 
Policies in Denmark’ has further elaborated on the inadequacy of the current level of Danish 
tobacco control 43. Another report from 2015, using the Tobacco Control Scale 54, placed Denmark 
at number 23 among 35 European countries, 8 places down from the 2013 ranking 55.  
 
Even though the development of international tobacco politics has been long and winding thus 
far, new and more ambitious initiatives are still put into action, the latest being the Tobacco 
Endgame, which aimes to completely phase out smoking or any other use of tobacco 56. For 
practical reasons, the involved countries (e.g., Finland, Scotland, Ireland and New Zealand) have 
decided on a smoking frequency of a few percentages as their goal 57. 
 
The abovementioned policies and actions have all contributed to a general change in the smoking 
culture and tradition, as well as a decrease in the prevalence by approximately 1% annually in 
Denmark from 2003-2012 (figure 4). From 2012 onwards, the prevalence has stagnated at 
approximately 16% daily smokers 58.  
 
To further reduce the smoking prevalence, it is necessary to institute more restrictive smoke-free 
policies and improve other tobacco control elements, such as in Norway, where only 11% of the 
population 15 years or older are daily smokers, decreasing from 16% in 2012 and 31% in 2000 59.  
 
In contrast to the inadequate tobacco control policies, Denmark has developed a national 
standardised intensive smoking cessation intervention (ISCI) 1,60–63, internationally described as 
the Gold Standard Programme (GSP), in addition to an open quit line 64. The GSP is freely 
accessible without referral in the municipalities. 
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Figure 4: Smoking prevalence in Denmark 2003-2017 58. The drop in 2009 coincided with a change in the 
execution of the survey. 

While the monitoring of the smoking epidemic is well implemented, the knowledge and monitoring 
of the effect of smoking cessation intervention (SCI) is more lacking.  

Smoking	cessation	interventions	

Intensive	smoking	cessation	interventions	

In 2000, a practice guideline was published in the USA 65. This work was based on a 
comprehensive literature review, including more than 50 meta-analyses, within the field of 
smoking cessation. This guideline proposed a definition of ISCI, based on a number of single 
factors that were associated with successful quitting. The guideline was updated in 2008, with 
minor changes in the ISCI definition 1,66. According to this international guideline, an SCI can be 
regarded an ISCI if it contains at least 4 in-person sessions, each lasting >10 minutes, and if it 
includes an element of patient education (as a minimum covering recognition of danger situations, 
coping skills and basic information). ISCI can be both individual or group-based, and it may be 
with or without elements of pharmacotherapy 1.  

Shorter	interventions		

An inspection of multiple Cochrane reviews 67–72 on smoking cessation clarifies that there is no 
single definition of short interventions. Short interventions can, however, be divided into three 
categories: dialogues (e.g., motivational interviewing or brief intervention), monologues (e.g., 
advice or very brief advice [VBA]) or ‘no personal contact’ (self-help materials, e.g., written, web-
based, apps, or videos). Based on the non-existence of a common definition throughout this 
thesis, shorter interventions (SI) are defined as ‘interventions delivered in-person and/or by 
telephone, including a maximum of 3 in-person contacts and/or no more than 1 hour of total 
contact time’, thus including both dialogues and monologues possibly in combination with self-
help materials. This definition is also used by the WHO in the international standards for health 
promotion and health care 73. 

Nicotine	addiction	

More than 9,500 organic and inorganic components have been identified in cigarette smoke 74, at 
least 70 of which can cause cancer 75. Nicotine is likely the best-known component in tobacco 
smoke. Though not carcinogenic, nicotine is responsible for the physical addiction to smoking 
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76,77. Nicotine addiction is one of the reasons why successful quitting is hard to achieve and is the 
main reason why tobacco smoking occurs worldwide 76,78. Nicotine addiction can be described as 
taking place in 3 phases; ‘acquisition and maintenance of nicotine-taking behaviour, withdrawal 
symptoms upon cessation of nicotine intake and vulnerability to relapse’ 78.  
 
The biochemical mechanisms of nicotine addiction are complex and involve different subtypes of 
nicotine-receptors in the brain, however, in line with other addictions, it is basically related to the 
reward systems of the brain, such as dopamine release 78. After having smoked regularly for a 
period of time, the body adapts to an increased level of nicotine, and hence, starts craving nicotine 
to avoid withdrawal symptoms, such as irritability, anxiety, and depressive mood 78. When 
lighting up a cigarette, the smoker immediately reports the effect as being relaxing, with increased 
concentration, and stress reduction 76. It is likely that these nicotine effects are actually the result 
of relief from addiction symptoms rather than from the nicotine itself 76. After smoking cessation, 
the nicotine craving can remain for weeks or years, which makes the smoker vulnerable to relapse 
78. 
 
In addition to the direct nicotine addiction, smoking is also associated with social and cultural 
factors, all adding to the difficulty of quitting 78. Whether someone starts smoking, attempts to 
quit, or continues to smoke is also related to the smoking culture in their surroundings 76. 
Furthermore, smoking is often coupled to behavioural routines, such as drinking a cup of coffee, 
taking a break, ending a meal, or meeting with certain friends. By repeating these routines, they 
become associated with smoking and trigger the urge to smoke 76.  
 
The Fagerström test for nicotine dependence (FTND) was developed to score addiction level using 
a 10-point score. In clinical routine, it is used to guide nicotine replacement therapy during 
smoking cessation interventions. A value lower than 2 points seldom indicates a need for 
medicine, while a value higher than 6 points frequently indicates the need for treatment, most 
effective if combining slow and fast released nicotine products (e.g., patches and spray) 79. 

Benefits	of	smoking	cessation		

However, difficult as it may seem, there are benefits related to smoking cessation, both in the 
short term and in the long term. Figure 5 lists the improvements after smoking cessation.  
 

 
 
Figure 5: Improvements after smoking cessation. Based on 15,80. 
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Smoking	cessation	intervention	for	vulnerable	groups	–	exemplified	by	severe	mental	disorder	

Different groups of smokers might have different needs and outcomes, which may also be the case 
in regard to severe mental illness. Internationally, mental illness is high on the agenda at the 
WHO 81, as well as the European Union (EU) 82. The USA has recommend ISCI to all smokers 1, 
and the National Institute for Health and Care Excellence (NICE) has special smoking cessation 
recommendations for ‘acute, maternity and mental health services’ 83, specifically stating to 
‘provide intensive support for people using acute and mental health services’. 
 
Patients diagnosed with mental disorders have a higher premature mortality 84,85. Smoking 
prevalence is high in this vulnerable group 84,86–89; these individuals are more likely to be heavy 
smokers 84, and smoking is an important factor in their 15–20-year reduced life expectancy 84. 
Smoking cessation improves physical and mental health 90, reduces morbidity, and contributes to 
longevity 86. Furthermore, 61-71% of smokers with a mental disorder want to quit 84,91 and a 
recent review concluded that smoking cessation treatments appear to be equally effective in 
psychiatric patients with severe mental disorder (SMD) as in the general public 92.  
 
Nationally, mental illness is one of the most common chronic diseases, with 1 in 5 experiencing 
symptoms of one mental illness or more every year 93. In the 2017 national cross sectional health 
profile, 9.6% reported sustaining a mental illness lasting longer than 6 months 41. Compared with 
the Danish population, the prevalence of smokers with mental disorder is twice as high, and they 
are 2.5 times more likely to be heavy smokers 84. In contrast, the difference in proportions 
between those who wants to quit in the two groups is only 6% 84 (table 2). 
 

	 People	with	mental	disorders	 Danish	population	(age	15	or	older)	
	 Proportion	 Number	 Proportion	 Number	

Population	size	 ~10%	 478,000	 100%	 4,780,000	

Smoking	prevalence	 38.8%	 185,464	 19.8%		 946,440	

Heavy	smokers	 25.9%	 48,035	 10.1%	 95,590	

Want	to	quit	 68.3%	 126,672	 74.5%	 705,098	

Table 2: Smoking characteristics in people with mental disorders compared with the Danish population as a 

whole. Based on 84. 

 
Research of real-life data shows nearly the same effect for disadvantaged groups and heavy 
smokers as for the background population: 26-29% versus 33% remain smoke-free six months 
after a GSP 94,95. It is appropriate to examine whether this result also applies to patients with SMD 
or whether there is a need to develop new programmes for this important subgroup of smokers. 

Smoking	cessation	interventions	in	Denmark	
Smoking cessation programmes were first launched in the 1990s in Denmark to help smokers 
quit. Since then, these programmes have been a constant element in the national smoking 
prevention, corresponding to the “Offer help to quit tobacco use” in the WHO MPOWER 
measurements.  
 
The GSP has been the standard SCI for groups since 1995 62, and in 2003, a corresponding 
concept for individual smoking cessation (SC) counselling followed 61. Training curricula for 
smoking cessation counsellors and teaching materials has been continuously developed and 
revised through the Cancer Society 61–63.  
 
Over time, there have been changes in terms of to the providers of the interventions and how 
many smokers were recruited. The most pervasive change was a national healthcare reform 
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implemented in 2007 96,97. The reform caused major changes, when responsibility for citizen-
oriented smoking prevention was moved from the former counties to the new municipalities 98. 
Prior to the national healthcare reform, the SCI was evenly distributed between four providers: 
municipalities, hospitals, counties and pharmacies 98. After the reform, the municipalities 
managed to maintain their own activities as well as to pick up on the countries' efforts with no 
association to the hospitals. In contrast, all activity in the hospitals was virtually shut down by 
the end of 2010 98. Consequently, the number of smokers attending an SCI dropped from 7,320 
smokers in 2006 to 6,119 smokers in 2010, representing a decrease of 16.4% 98. In 2012, the 
activities of the municipalities were no longer maintained, with only 4,461 smokers registered. 

National	smoking	cessation	databases	

Some countries have developed a national system for monitoring the effect of SCI. A Google-search 
revealed two national smoking cessation databases, one in Scotland and one in Denmark. A 
survey of existing smoking cessation databases (conducted in 33 European countries in 2009) 
identified 9 databases. In addition to Scotland and Denmark, databases were established in the 
Czech Republic, Hungary, Iceland, Luxembourg, Malta, Romania and Spain. Five countries 
(France, Croatia, Poland, Slovenia, and Ukraine) did not respond to the enquiries 99. In addition to 
the Scottish and Danish databases being the only publicly displayed databases, they were also 
found to be the most extensive in terms of registered smokers and smoking cessation clinics, and 
they were the most developed regarding the user interface, securing the data quality, and 
extracting outcomes data. 
 

 
Figure 6: Regions and municipalities reporting data to the SCDB. The red areas do not report to the 
database. Based on 100. 
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In Denmark, the national smoking cessation database (SCDB) was established in 2001. Today, 
approximately 185 smoking cessation providers from all five health regions of Denmark report 
data from their smoking cessation programmes to the SCDB (figure 6). Municipalities, counties, 
regional facilities, hospitals, pharmacies, GPs and other private actors within the smoking 
cessation area report data. The SCDB holds information on almost 120,000 smokers regarding 
the programme, smokers and setting. In addition, approximately 10% of all smokers attending a 
quality assured SCI (i.e., using a smoking cessation clinic reporting to the SCDB for monitoring 
and quality assessment of their activities) do not consent to have their data registered in the 
database. 
 
The SCDB primarily serves as a quality database, reporting activities implemented in the clinical 
daily routine, according to five quality indicators and standards. In the quality approach, the 
effect is measured according to the number of smokers completing the intervention given. In 
addition to being a quality database, the SCDB also maintains a strong focus on research, and in 
the research approach the intention-to-treat principle applies 101 (i.e., the nominator is given by 
the number included regardless of compliance). This terminology is illustrated in figure 7, which 
shows that 10,272 smokers were registered in the SCDB in 2016.  
 

 
 

Figure 7: Example of a flowchart of participants registered in the SCDB in 2016. The five quality indicators 
used in the SCDB are marked with an *. The participants are divided based on compliance 100. Translated 
and adjusted with permission from the Smoking Cessation Database Secretariat. 
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Efficacy	and	effectiveness	research	
Clinical trials are often classified as ‘effectiveness’ or ‘efficacy‘ research based on the approach 102 
(table 3). Throughout this thesis, the term ‘effectiveness research’ will be used to label research 
based on interventions taking place in a real-life setting, and ‘efficacy research’ that will be used 
to categorise interventions held under specific conditions, such as randomised clinical trials 
(RCTs).  
 
Although it is possible to divide studies into categories of efficacy or effectiveness research, the 
terms could be considered as a spectrum rather than as dichotomous terms 102–107. 
 

	 Experimental	interventions	 Real-life	interventions	

Also	known	as	 Efficacy	trials	or	explanatory	trials	 Effectiveness	trials	or	pragmatic	trials	

Answers	the	question	 Can	this	work?	(i.e.,	measurable	effect)	 Does	this	work	in	practice?	(i.e.,	utility	in	routine	practice)	

Study	conditions	 Ideal	and	highly	controlled	setup	 Real-life	setup	

Study	sample	 Homogeneous	/	Selected	 Heterogeneous	/	Reflects	routine	practice	

Comparison	group	 Often	no-treatment	or	placebo	 Often	usual	care	

Compliance	 Intensive	resources	dedicated	to	obtaining	high	compliance	 Not	necessarily	high	/	Reflects	routine	practice	

Clinician	skills	 Control	of	clinicians’	skill	levels		 Normal	clinical	staff	

Validity	 High	internal	validity	 High	external	validity	

Treatment	protocol	 Standardised	treatment	protocol	 Less	standardised	treatment	

Outcome	measure	 Closely	linked	to	the	intervention	 Important	to	the	patient	

Analysis	 Intention	to	treat	/	Per	protocol	 Intention	to	treat	/	Adjusted	analysis	

Table 3: Differences between efficacy and effectiveness research. Based on 102–108. 

 
This thesis builds on the model described in figure 8, illustrating how treatments based on the 
evidence-based medicine (EBM) approach are implemented into daily clinical routines 109,110. After 
implementation, it is clinically relevant to follow-up the effects of the implemented treatments, 
which can be performed using effect-databases and quality assessment tools, such as the SCDB, 
from where data can ultimately be used to conduct effectiveness research, thereby procuring 
evidence for the EBM approach. 
 

 

Figure 8: Process of evidence-based medicine (EBM) being implemented in a daily routine; hopefully, the 

effects of new procedures are followed up through effect-databases (quality assessment). 
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Objective	and	hypothesis	

Study	I:	

Objective:  To review the efficacy of intensive smoking cessation interventions (ISCI) in adult 
daily smokers compared with shorter interventions (SI), measured as continuous 
abstinence in the short and long term. 

Hypothesis: ISCI is more effective than SI. 

Study	II:	

Objective:  To describe the Danish Smoking Cessation Database (SCDB) and the most 
common smoking cessation interventions registered. 

Hypothesis: No hypothesis 

Study	III:	

Objective:  To compare the effectiveness of the GSP with other in-person smoking cessation 
interventions in Denmark after implementation in real life and to identify the 
factors associated with successful quitting. 

Hypothesis: GSP will be the most effective intervention after 6 months. 

Study	IV:	

Objective:  To compare the effectiveness of the GSP in smokers with and without a diagnosed 
severe mental disorder (SMD) and to identify the factors associated with 
successful quitting. 

Hypothesis: Smokers with a severe mental disorder will be less likely to be continuously 
smoke-free after six months than smokers without a mental disorder. 
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Materials and methods  
The overall aim of this thesis (to evaluate the effect of ISCI on successful quitting) was 
accomplished through four studies. The study flow is illustrated in figure 9. 

Trial	profile	for	the	thesis	

 

Figure 9: Trial profile for the studies included in the thesis. HP: Health Promotion.  
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Methods	of	the	included	studies	
The designs and methods of the scientific studies are described in table 4. 
 

	 Manuscript	I	 Paper	II	 Paper	III	 Paper	IV	

Title	 Efficacy of intensive 
face-to-face 
interventions for 
smoking cessation – 
a systematic review 
with meta-analyses 

The Danish 
Smoking Cessation 
Database 

Effectiveness of the 
Gold Standard 
Programme 
compared with other 
smoking cessation 
interventions in 
Denmark: a cohort 
study 

Effectiveness of the 
Gold Standard 
Programme (GSP) for 
Smoking Cessation 
on smokers with 
and without a severe 
mental disorder—a 
Danish cohort study 

Design	 Systematic review 
with meta-analysis 

Methodology paper 
describing a 
national health 
register 

Prospective cohort 
study 

Prospective cohort 
study 

Data	
collection	

Summation of data 
from 18 RCTs 
published between 
1988-2017 

Data validity 
evaluated based on 
summary data from 
smokers registered 
in the SDCB 

Analysis of data 
from the SCDB, 
collected on 
interventions 
initiated from 2001-
2013 

Analysis of data 
from the SCDB 
initiated 2006-2016 
and cross-referenced 
with the National 
Patient Register. 

Participants	
	

10,131 adult (≥18 
years) daily 
smokers. 6,177 
randomised to ISCI, 
and 3,668 to SI.  
168 smokers were 
excluded, as they 
did not receive 
either ISCI or SI 

Smokers registered 
in the SDCB 

46,287 smokers of 
≥15 years of age, 
undergoing an in-
person smoking 
cessation 
intervention in a 
real-life setting 

38,293 adult 
smokers (≥18 years) 
with or without a 
mental disorder, 
registered in the 
SCDB after 
undergoing a GSP in 
a real-life setting 

Main	
outcome	

Successful quitting 
measured as CA or 
PP on short- (end of 
intervention) and 
long-term (12 or 6-
months) 

Description of 
national SCI, 
method of data 
collection, coverage, 
data completeness 
and validity of the 
register 

Self-reported 
continuous 
abstinence at the 6-
month follow-up 

Self-reported 
continuous 
abstinence at the 6-
month follow-up 

Analysis	 Meta-analyses using 
a random effects 
model 

Descriptive statistics Descriptive statistics 
and mixed-effect 
logistic regression 

Descriptive statistics 
and mixed-effect 
logistic regression 

Publication	 Submitted  Published Published Published 

Table 4: A concise description of the methods used in the four papers included in this thesis.  

CA: Continuous abstinence, GSP: Gold Standard Programme, ISCI: Intensive Smoking Cessation 

Intervention, PP: Point Prevalence, RCT: Randomised Controlled Trial, SCDB: Smoking Cessation Database, 

SCI: Smoking Cessation Intervention, SI: Shorter Intervention.  
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Results and discussion 
In this section, a short summary of the results of each study will be reported, followed by a 
discussion across studies. The section is concluded with a description of potential bias and 
limitations.  

Summary	of	findings	

Efficacy	of	intensive	smoking	cessation	interventions		

The literature search in manuscript I resulted in a total of 9,569 papers, after removing duplicate 
studies. After a systematic screening, 18 relevant studies remained to be included in the analyses 
111,112,121–128,113–120. To retrieve the needed information, seven additional publications were used 129–

135. 

Characteristics of the included studies 
The 18 included RCTs were published between 1988 and 2017, and they included a total of 
10,131 smokers, ranging from 30 – 5,887 smokers. Most studies were conducted in Western 
Europe (7 studies) or in the USA (8 studies). The remaining 3 studies were performed in Syria, 
Qatar and Australia. Men accounted for 55% of the smokers; most included studies were 
population studies, and some included patients only. 

Quality assessment 
The risk of bias in the individual studies was accessed using the Cochrane Collaboration tool 136. 
Overall, the risk of bias was moderate (figure 10). Even though it is not possible to blind 
participants and personnel when evaluating behavioural interventions, such as smoking cessation 
interventions, all included studies were assessed a high risk of bias, as it is not possible to 
eliminate the possibility that the awareness of the randomisation influenced the outcome. 
 

 
Figure 10: Summary of the assessment of risk of bias of the studies included in the systematic review. 

The body of the evidence was rated using the Grading of Recommendations Assessment, 
Development and Evaluation (GRADE) approach 137. Four outcomes were accessed: continuous 
abstinence (CA) and point prevalence (PP), both in the short- and the long term. The evidence was 
considered moderate for CA-short, CA-long, and PP-long, while it was ranked low for PP-short. 
The short term was defined as the end of the intervention; the long term primarily used a 12-
month follow-up, and if that was not available, then a 6-month follow-up was used. 

Successful quitting 
Many methods are used to define successful quitting 2,138,139. The primary outcome was CA, and 
the secondary outcome was PP, and the definitions proposed by Hughes et al 2 was applied. Both 
CA and PP were evaluated in the short and long term. Nine studies reported CA, 7 studies 
reported on the short term 112–114,119,120,127,128, and 7 studies reported on the long term 
112,113,118,119,123,127,128. PP was reported in 16 studies, 11 on the short term 112,113,128,114–
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117,119,121,122,125 and 14 on the long term 112,113,125,126,128,129,115–119,122–124. 
 
Four meta-analyses were conducted using a random effects model. The summary results are 
shown in figure 11. 

 
Figure 11: Results of the four meta-analyses conducted in the systematic review (I). 

In all analyses, heterogeneity was evident, with I2 values exceeding 50%, prompting an exploration 
of the heterogeneity. Three analyses were conducted testing 1) studies with a high risk of bias (in 
addition to the ‘blinding of participants and personnel’ category), 2) studies with a low (or no) 
follow-up rate, and 3) studies with low (or no) compliance rates. The first two analyses only to a 
minor extent explained the heterogeneity. The last analysis, however, drastically reduced the 
heterogeneity, leading to I2 = 0 in the primary outcomes. 

Effectiveness	of	smoking	cessation	interventions	in	real	life		

In this section, papers II-IV will be introduced, as they are all based on the SCDB. Study II is a 
methodology paper that describes the SCDB and the most common SCI registered in the 
database. Papers III and IV are both prospective cohort studies, based on data from the SCDB. 
The main focus in study III was to estimate the effect of different SCIs, while study IV aimed to 
evaluate successful quitting among smokers diagnosed with SMD. The proportion of successful 
quitting was evaluated, and modifiable and non-modifiable factors associated with a positive 
outcome were identified after controlling for confounders.  

The Danish Smoking Cessation Database 
Paper II is a methodology study, presenting the SCDB as a national health register. The database 
was established in response to the smoking cessation activities emerging nationally in the 1990s. 
It was initiated as a research project to ensure a systematic data collection to evaluate the 
effectiveness and cost-effectiveness of SCI. From 2006, the database was transformed from a 
research project to a quality assessment database, and accordingly, five quality indicators and 
standards (table 5) were developed and implemented.  
 

Indicator	 Standard	
1)	Compliance	with	smoking	cessation	intervention	 80%	
2)	Smoke-free	at	the	end	of	the	programme	 80%	
3)	Follow-up	rate	 80%	
4)	Smoke-free	after	6	months	 50%	
5)	Satisfaction	 90%	

 
Table 5: The five indicators and corresponding quality standard developed and implemented in the SCDB in 
2006. 

Since 2001, the inception data were collected at baseline, with a mandatory follow-up on the 
effect. During the research project (2001-2005), follow-ups were conducted twice after 6 and 12 
months. Since 2006, follow-up has only been mandatory after 6 months (figure 12). In addition, in 
2006, the registration of the CPR number (Central Personal Register, a unique number that 
includes the date of birth and sex and is assigned to all Danes at birth, as well as to immigrants) 
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was implemented in the SCDB. The addition of the CPR number ensured linkage to other central 
registers in Denmark. 
 

 
Figure 12: ‘Data collection in the SCDB over time (CPR: a unique number including date of birth and gender 
assigned to all Danes at birth and to immigrants)’. Reprint with permission from the Clinical Health 
Promotion Journal. 

Based on publicly available homepages and course descriptions, it was estimated that the SCI 
registered in the SCDB represents approximately 80-90% of all SCIs with personal attendance 
that take place in Denmark. The data completeness was rated as high as 100% of the questions 
on the SCI, and at least 95% of the questions on the basic- and follow-up questionnaire were 
completed. Automated and manual data validation routines have been implemented to ensure a 
high quality of the data registered in the SCDB. 

Differences in SC interventions 
Paper III included data collected from 2001-2013, and the study cohort consisted of 46,287 
smokers 15 years of age and older undergoing an in-person smoking cessation intervention in a 
real-life setting. Five face-to-face interventions were compared: GSP (n = 40,651), health 
promotion counselling (n = 140), crash courses (n = 183), Come & Quit (n = 1,592), and other 
(3,721). The GSP and the Come & Quit interventions were ISCIs, as were most of the programmes 
categorised as others’.  
 
Of the 46,287 included smokers, 26% were lost to follow-up, leaving 34,235 participants to be 
included in the outcome analysis. The crude quit-rates are shown in Figure 13. The minimal effect 
(i.e., the worst case scenario) was calculated using the Russell criteria 138, in which non-
respondents are presumed to have relapsed. The high end of the successful quitting range was 
calculated using the RECORD criteria 140, in which non-respondents are assumed to resemble 
respondents. 
 
Overall, 33% of the smokers were continuously smoke-free after 6 months, 24% when using the 
Russell standards. The crude quit-rates for women and men are shown in figure 13. 
 
The final adjusted logistic regression model was run for men and women separately, as the fully 
adjusted model showed that women were significantly less likely to be CA after 6 months 
compared to men: OR: 0.83 (95% CI, 0.79-0.87). 
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Figure 13: Crude quit-rates for women and men, according to the five interventions compared. The overall, 

crude quit-rate for all interventions and across sex is indicated by the light blue area. 

 
Four predictors were associated with the outcome for both men and women (figure 14). 
Compliance was the most pronounced predictor for successful quitting in both sexes, increasing 
the odds by more than 3.5 times. 
 

 

Figure 14: Four predictors were associated with outcome. Compliance was the most pronounced predictor 

for successful quitting in both sexes. 

Severe mental disorder and smoking cessation 
Paper IV utilised data collected from 2006-2016, and the study cohort consisted of 36,945 
smokers of 18 years of age or older who attended a GSP. Smokers diagnosed with an SMD (7,162) 
were compared to smokers without mental disorder (29,783). To identify smokers with a diagnosis 
of SMD, all participants were cross-referenced with data from the National Patient Register. 
Smokers diagnosed with any of the International Classification of Diseases, 10th edition (ICD-10) 
diagnoses F00-F99, except F17 ‘Mental and behavioural disorders due to use of tobacco’, were 
classified as having a mental disorder. SMD was defined as having one or more of the following 
diagnoses: schizophrenia spectrum (F20-F29), affective disorders (F30-F34), anxiety (F40-F42, 
F43.1), personality disorders (F60-F69), and substance use disorder (F10-16, F18-F16). 
 
Smokers with SMD had a reduced chance of staying continuously abstinent after six months, OR: 
0.74 (95% CI, 0.68-0.80), and all subgroups of smokers with SMD were less likely to be 
successful, however, the result was not statistically significant for the subgroup of smokers 
diagnosed with anxiety. The crude quit rate was 38.0% in smokers without a mental disorder and 
29.4% in smokers with SMD. The predictors associated with continuous abstinence are presented 
in figure 15. 
 
Finally, the impact of dual diagnosis, defined as having any of the SMD diagnoses in combination 
with substance use disorder (SUD), was examined. The chance of a successful outcome was 
reduced by 18-43% in all subgroups of smokers with a dual diagnosis. 
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Figure 15: Factors associated with outcome in smokers with SMD versus smokers without a mental 

disorder. 

Discussion	
Together, these studies have added new knowledge to the effect of intensive smoking cessation 
interventions on successful quitting. The three intervention studies (I, III, IV) showed that 
smokers benefit from ISCI. The summary effect of the systematic review (I) showed a 3-fold 
increase in the likelihood of staying continuously abstinent when randomised to an ISCI 
compared with SI. The effectiveness of ISCI was recovered when evaluating the GSP after 
implementation in real life. The magnitude of the effect of ISCI differed between the two study 
designs, with the highest effect observed in the cohort study (III), with 25% of participants being 
continuously abstinent after 6 months, compared to 15% in the systematic review (I), indicating 
that it is possible to effectively implement ISCI into a clinical daily routine on a national scale. 
 
The higher magnitude in the cohort study was surprising, as the effectiveness in real life was 
expected to be less pronounced compared with the effect obtained in RCTs. Due to the nature of 
the study designs, RCTs (characterised by, for example, optimal trial conditions, patient selection 
and increased staff resources and competences) often overestimate the effect compared with 
interventions implemented in daily clinical practice 103. Part of the explanation could be that only 
the most motived smoker would turn to a smoking cessation clinic for help and accept inclusion 
in a national database.  
 
Regarding the systematic review (I), similar conclusions on the comparison of ISCI and shorter 
interventions have been reached in previous reviews 69,70,72, however, all used different definitions 
of interventions. In contrast, reviewing other types of SCIs identified only minor effect. Internet-
based interventions showed the largest effect among ‘Internet plus behavioural support’ with 13% 
successful quitters vs. 8% in the control group 141. Telephone counselling showed a similar effect 
when testing additional proactive calls, with a quit rate of 11% in the interventions group versus 
8% in the control group 142. The outcomes used in both reviews were a mix of continuous 
abstinence (CA) and point prevalence (PP) 141,142. Compared to these interventions, using the same 
definition for the measured outcomes, ISCI proved to be highly effective, with 30% successful 
quitters versus 11% in the SI. 

Recruitment		

It is important to consider the recruitment procedures when comparing outcomes of the different 
studies, particularly how they differ from the patients treated in the daily clinical routine. Some of 
the smokers in manuscript I were recruited through the media, while others were recruited 
consecutively as they entered (e.g., a lung-clinic). It would be expected that the participants 
recruited through the media would be more motivated, as they would have to actively join the 
trial. However, the trials using consecutive inclusion were actually the interventions with the 
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largest outcome in general. This finding could, however, be explained by the increased focus and 
resources in the clinical setting in the project period and the fact that these patients were offered 
inclusion as they entered the hospital to receive treatment for another disease, which was 
possibly affected by smoking.  
 
It is a clinical experience that indications and guidelines for treatments may alter during the daily 
routine, meaning that treatments tested in one group of patients are changed and transferred to 
other groups of patients. Therefore, it is imperative to monitor the effect in real life to assess and 
improve the quality of a treatment. 
 
However, both study designs are important. Register-based cohort trials are often based on real-
life data, however, they can only point out the possibility of an association between exposure and 
outcome. Hence, in the absence of RCTs, it is difficult to interpret whether an observed effect can 
be attributed to the intervention given or if it is a result of other contextual factors 108. To 
establish the association between intervention and outcome, it is necessary to test the 
intervention using an RCT approach.  

Gender	perspective	

Concerning the gender perspective, contradictory results have been found in multiple studies, 
with some studies showing no differences between men and women 143–145 and others confirming 
that women are less successful in quitting than men 146–148. Bohadana et al. have suggested that 
these findings might have to do with gender differences in dependence, both related to nicotine 
and behaviour 148. The cohort study (III) showed women were significantly less likely to be 
successful, though the GSP was effective for both men and women. This difference was also seen, 
and even more pronounced, in regard to the ‘health promotion counselling’, which seemed to be 
highly effective for men, though based on a very small group (constituting 140 smokers or 0.3% of 
the cohort). Even so, this finding raises an interesting hypothesis that short interventions could 
be more effective than intensive interventions among men. Based on a meta-analysis finding that 
low-intensity counselling (3-10 minutes) only has an increased effect of 6% compared with no 
contact 66, it is likely that the results reflects that there might be a highly selected and specific 
group of men who benefit more from short interventions. This possibility should be investigated 
further. 

Compliance	

The most important predictor identified in the cohort studies (III-IV) was compliance, which was 
not surprising because a strong dose-response has been observed between compliance to the 
programme and successful quitting 149. A similar dose-response effect was seen when comparing 
interventions divided into categories according to the number of sessions 66. It could be argued 
that the effect is observed because those who relapse discontinue the programme; however, it 
might be those confident that they can manage on their own who leaves the programme. Another 
likely explanation of the impact of compliance could be that by attending the planned smoking 
cessation sessions, the smokers actually gain knowledge and tools to handle the challenges in 
staying abstinent. Either way, it would be relevant to investigate new ways to keep people in the 
programme.  

Vulnerable	and	disadvantaged	groups	

Patients diagnosed with SMD constitute a special group of smokers. They had a continuous 
abstinence rate of 28% after 6 months, compared to 38% in the comparison group (IV), hence 
being less successful. Despite of the lower chance of being successful, more than one in four 
smokers with an SMD succeed in their quitting attempt.  
 
Thus far, there are few studies of SCI and SMD. A recent review based on 4 studies noted that the 
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effect of specialist smoking cessation programmes for smokers with severe mental illness is still 
uncertain 150, and another review investigating the effect of smoking cessation advice in this 
vulnerable group, did not find any studies on the topic 68. Furthermore, reviews exploring 
subgroups of patients with mental illness have identified few studies of behavioural smoking 
cessation treatment 151–153. However, an RCT evaluating the efficacy of initiating smoking 
cessation treatment in patients admitted to a psychiatry ward has reported promising results 154, 
as has an observational study on depressive smokers that used routinely collected data from a 
smoking cessation clinic in the Czech Republic and showed quit-rates of 25-33%, depending on 
the severity of depression when entering into the SCI, as well as improvements in the depression 
level in abstinent patients 155. In addition, a recent real-world study on clinical practice showed no 
significant difference in abstinence rates between smokers with or without a mental disorder at 
the end of the 6-week treatment 156. Unfortunately, the study only included a short-term follow-
up, and, therefore, it is not possible to determine whether the results would be maintained in the 
long term 156. 
 
Interestingly, SUD alone did not seem to impact the quit rate compared to other subgroups of 
mental disorders (IV). Nevertheless, a dual diagnosis lowered the proportion of successful quitters 
(IV), and it seemed to have some impact on the ability to quit smoking. A review has demonstrated 
a small effect of SC supportive pharmacotherapy with or without counselling in people in 
treatment for or recovery from SUD, with a combination of treatments being the most effective, 
resulting in 16% becoming abstinent compared to 9% in the control group 157. Counselling alone 
showed no effect 157. It would be relevant to also examine the effect of SCI on the outcome of 
treatment for dual diagnoses. 
 
Contrary to the assumption that patients with SMD might be reluctant to consent to be registered 
in a database noting their SCI, an inspection of the data showed that this assumption does not 
seem to be the case. The proportion of smokers in the Danish population with a mental disorder 
can be estimated at 19.6% 84. In comparison, a similar level (19.4%) of smokers registered in the 
SCDB had a diagnosis of at least one mental disorder. This finding may be limited to Danish 
conditions, which are characterised by a long tradition of registration of health data. 
 
Worldwide, patients with psychiatric diagnoses do not seem to get the same attention and offers 
in relation to SCI 154,158, in spite of their relatively high motivation to quit (nearly comparable to 
the background population) 84,91. It is a shame, as this finding seems to be a waste of a major 
potential on multiple levels, a potential that has been harvested elsewhere (e.g., in Catalonia). 
Here, enhancement of tobacco control in the mental health setting has been high on the agenda 
for the last decade 158. Likewise, promising results have been observed in an RCT initiating SCI in 
an inpatient setting in the USA 154. Due to the physical and mental 92 improvements after smoking 
cessation, it is important that this group of smokers is offered help to quit, and it would be 
relevant to transfer these experiences to other mental health care settings, while carefully 
monitoring the effects. 
 
ISCI, such as GSP, has an effect across socioeconomic and vulnerable groups, including smokers 
diagnosed with SMD. Previous studies on GSP have found similar results in disadvantaged 94, 
heavy 95, pregnant 159, elderly 160 and, most recently, young 161 groups of smokers, and the 
programme has also proven to be effective in randomised and controlled trials 127,162. 
 
Therefore, an expansion of the implementation of GSP or other ISCI should be considered among 
lower socioeconomic groups and other vulnerable groups, which have the highest prevalence of 
smokers.  
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Policy	

Although, Denmark was rewarded the highest level of implementation of the MPOWER measure 
“Offer help to quit tobacco use”, still no more than 1% of the smokers in Denmark receive a face-
to-face SCI per year based on 2016 numbers 100. This result is far less than the nationally and 
internationally recommended 5%. In England, 5-10% of the smokers are treated by the Stop 
Smoking Service every year 144. Full implementation of the national guidelines would have a high 
impact in Denmark. 
 
Another challenge is the general recommendation from WHO and many countries to implement 
shorter intervention, particularly the shortest one (brief intervention) or just advices, instead of 
ISCI. The shorter interventions are the cheaper choice, and they have proven to be somewhat 
effective, even though the absolute quit rates are low (13% versus 11% in the no contact control 
group) 66.  
 
It has been established that tobacco control policies, such as taxes and bans, are indeed effective, 
especially in preventing adolescents from starting to smoke 42, even so, they have still not been 
implemented in Denmark. As a result of the evasive political decisions, other initiatives are put 
into action by parties outside the political system, the latest being a declaration form parts of the 
retail industry to implement under the counter sale of tobacco in multiple supermarkets 
effectuated by the end of 2018 163. 
 
Overall, the potential for tobacco control, including both prevention and treatment of current 
smokers, has not been fulfilled in Denmark. 

Bias	and	limitations	
A strength of RCTs is that participants are randomly assigned to a treatment, thus aiming at 
evening out known or, equally important, unknown confounders, which is not the case in cohort 
studies, where dealing with such factors is a ticklish subject. Known predictors and confounders 
can be taken into account by adjusting for them in the analysis, however, only as long as data are 
available, not to mention the factors that are still unknown.  
 
Regarding the data sources, the SCDB contains information about smokers who attend a face-to-
face smoking cessation intervention. Nationally, it is recommended but not mandatory to report 
smoking cessation interventions to the SCDB, therefore, it does not cover all activities (II). Based 
on publicly available information, such as webpages and course descriptions it was estimated that 
approximately 80-90% of all face-to-face interventions were reported, and only 3 of the 98 Danish 
municipalities never reported data to the database (II). Because all smokers in Denmark have 
access to smoking cessation clinics free of charge and without referral, the selection bias is 
considered limited.  

Non-respondents	

In the cohort studies, 25-31% of the smokers did not respond after 6 months, therefore, it was 
important to consider if and how the non-respondents differed from the respondents (III-IV). Bias 
introduced by non-respondents is hard to address, however, using baseline data to describe the 
differences between the groups might provide some insight to how the non-respondents affect the 
results. In both cohort studies (III-IV), compliance was the factor that differed most between 
respondents and non-respondents, the first being more likely to be compliant with the 
programme. As compliance is the strongest predictor associated with successful outcomes the 
results based on the RECORD criteria 140 are most likely overestimating the quit rate if 
extrapolated to the non-respondents (III-IV).  
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In contrast to the non-responders, only small differences were observed regarding the group of 
smokers who were followed-up and those who were intentionally not followed-up by the smoking 
cessation clinic due to a local administrative decision, not in line with the agreement signed by 
the smoking cessation clinic and the SCDB (III-IV). However, it might only influence the 
estimation to a minor degree.  

Reporting	of	smoking	cessation	

In the RCTs included in the systematic review (I), smoking cessation was reported in many 
different manners. The reporting differs in multiple regards, such as the type of abstinence (e.g., 
CA or PP), the time interval from cessation to follow-up and the validation. The fact that trials do 
not use a common standard introduces both bias and limitations for the individual RCT, as well 
as for the meta-analysis. The smoking status in the cohort studies (III-IV) were based on non-
validated self-reporting, which can be considered as a limitation due to potentially overestimation 
of the quit-rates. Several studies reported different results regarding this subject. It has been 
shown that patients are likely to overestimate their self-reported success by 3-6%, compared with 
outcomes validated by carbon monoxide (CO) 164–166, while a Canadian study showed no 
significant difference between self-reporting and validation by urinary cotinine levels 167. Even so, 
the groups would be comparable as there was no reason to assume that an overestimation would 
be unevenly distributed among the different groups of smokers.  

Data	sources	

Data from both Danish registers provide a high completeness and precision, and the amount of 
missing data was expected to be low (II) 168. Misclassification on all levels can occur in both 
registers, though the occurrence was expected to be low, as the SMD diagnosis originates from 
psychiatric departments and hospitals reporting to the National Patient Register as a code of 
practice 168, and a structured smoking profile is required for inclusion in the SCDB. 
 
When using routinely collected health data in research one should rightly contemplate the 
implications in doing so 140. The SCDB was established as a research database to answer 
questions about the effectiveness of specific programmes or specific subgroups of smokers. In 
spite of a shift towards quality assessment in 2006, the SCDB still maintained a strong focus on 
the research approach. Therefore, the implications of using data from the SCDB for research 
projects within the scope of the database (III-IV) are considered minimal. 

Ethical	considerations	
None of the studies included in this thesis had any direct patient contact. 
 
The SCDB was approved by the Danish Data Protection Agency (2000-54-0013) since the 
inception of the data registration. Every patient registered in the SCDB provided informed consent 
to the registration and follow-up. The patients filled in the registration papers themselves, with 
personally identifiable data for the registration.  
 
Furthermore, the research project (including III-IV) was approved by the Data Protection Agency 
(Ref. 2010-41-5463) and the National Board of Health, as particularly sensitive data from the 
National Patient Register are used (IV). The research project (III-IV) was also registered with the 
National Committee on Health Research Ethics (H-C-FSP-2010-049). 
 
The systematic review (I) was conducted in agreement with a pre-submitted protocol (PROSPERO 
2017 CRD42071059879). 
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Conclusion and impact 
This thesis adds to the evidence on intensive smoking cessation interventions (ISCI) through 
different study designs. The results supported the use of ISCI. The systematic review (I) showed 
that ISCI significantly increased the chance of successful quitting for all four predefined 
outcomes. The cohort studies found that ISCI, in the form of the Danish Gold Standard 
Programme (GSP), was the only intervention that was effective for both men and women. The GSP 
was found to be significantly less effective for patients diagnosed with severe mental disorder 
(SMD); still, one in four participants of this vulnerable subgroup of smokers remained successful 
quitters after 6 months.  
 
For the continuous development of better SCI, it is important to evaluate the effects using a high-
quality design such as RCT and to follow-up participants to observe the effects after 
implementation in real life (e.g., in a national SCDB). 

Perspectives	

Implications	for	practice	

Based on the evidence generated in this thesis combined with the proportion of smokers who 
want to quit, ISCI should be recommended and implemented wherever possible. In a Danish 
context, it would be relevant to turn up the number of offers to at least reach the national and 
international goal of treating 5% of smokers every year.  
 
The studies in the clinical setting showed the highest quit-rates. Therefore, it would be highly 
relevant to continue to use this setting for implementation to achieve high impact among smoking 
patients in primary and specialist care, including psychiatric care.  
Other important settings for SCI are the local health care centres in the municipalities and 
pharmacies, where it is possible to reach out to a broader group of smokers.  
 
Internationally, implementation of ISCI should be considered in relation to cultural traditions, 
staff competences, patient preferences and the healthcare structure amongst others, as the 
geographic distribution of the included studies were limited to Denmark and other Western 
nations.  

Implications	for	smokers	

For the individual smoker, it is paramount to be both informed and able to choose the most 
effective SCI for obtaining successful quitting, and thereby have a better chance to reduce the 
high risk of related morbidity and pre-mortality. This process would also benefit their families and 
surrounding people in reducing exposure to second-hand smoke. Furthermore, being familiar 
with the results of ISCI, including that compliance to the programme may be of great importance, 
could add to the motivation to quit. 

Implications	for	society	

In the future, offering the most effective SCI would not only be beneficial to individual smokers 
but also to the general health of the public, as well as to society at large. In the light of the 
effectiveness of ISCI it would be of great impact in Denmark to fully implement the national 
guideline targeting treatment of 5% of smokers each year, which would lower the otherwise 
stagnated smoking prevalence, and, in the long term, result in a reduction in morbidity and 
mortality from smoking. In addition, an increased focus on disadvantaged and other vulnerable 
groups of smokers would reduce health inequality. 
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Implications	for	research	

In this thesis, the effect of ISCI as defined in the ‘Clinical Practice Guideline for Treatment of 
Tobacco Use and Dependence’ 1 was investigated. ISCI is a package of many different elements 
and it was beyond the scope of this thesis to look further into the influence of the different 
components of the interventions. The systematic review did, however, reveal a wide range of 
different interventions all nested within the ISCI definition. The interventions differed in regard to 
multiple aspects, such as the time interval, number and length of sessions, use of 
pharmacotherapy, intervention method (e.g., counselling, motivational interviewing, cognitive 
behavioural therapy), and format (group or individual sessions). It would, therefore, be interesting 
to investigate whether it is possible to identify the most effective elements (individual or in 
combination). It would also be relevant to evaluate the effect of an IT-solution based on ISCI, with 
and without personal contact.  
 
Even though the GSP has demonstrated effects across many subgroups of smokers, it would still 
be interesting to investigate if this is also the case for other groups of patients, such as patients 
with cancer, asthma, or diabetes, as smoking cessation would have a major impact in reducing 
the development and/or aggravation of these diseases. 
 
Based on the solid experiences of using a national quality database to assure the quality of SCI, it 
would be obvious to explore the feasibility of using the same approach to develop and implement 
similar databases to assess and improve the quality of other health promoting interventions for 
lifestyle risk factors (e.g., hazardous alcohol consumption, malnutrition, overweight/obesity, as 
well as insufficient physical activity).  
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