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Can dance and health-related training be effective in helping
women quit smoking?
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Abstract
Smoking as a major social and health problem in 20-30-year-old
women. About 70% nicotine addicted are determined to kick the
habit with the aid of one of available smoking quitting methods
such as medication, behavioral therapy, self-control or group
support.Authors analyze different smoking quitting programs.
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What is already known on this topic?
One of reasons of the low effectiveness of commonly
available smoking quitting methods is the fact that the
causes of nicotine addiction are still unclear. Another
adverse factor affecting tobacco addiction is the ever
faster lifestyle, increasing stress and limited time for
relaxation, healthy eating and regular physical activity.
These are all hindrances to effective smoking cessation.
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moking addiction is a chronic and recurrent disorder
accompanied by forced smoking behaviors aimed to
reach for a cigarette, despite the common awareness of
smoking harmfulness [1]. Smoking is a serious medical
and social problem [2]. Every day people smoke about
15 billion cigarettes worldwide [3], and according to the
World Health Organization (WHO) more than a billion
people worldwide are active smokers. More than 50%
of the Chinese population smoke cigarettes (cf. 20%
in the USA and 27% in Poland), and about 1.2 million
Chinese die of tobacco-related diseases every year.
Following global standards China introduced a nation-wide smoking ban in public places, which is, in fact,
commonly disregarded. In 2011, about 5 million tobacco-related deaths were recorded worldwide, i.e. one in
ten smokers [3]. Tobacco smoking is estimated to be
responsible for more deaths annually than AIDS, car
and airplane crashes and all military conflicts combines.
Currently, about 45.5% of men and 12% of women
smoke cigarettes, and every day about 100 thousand
young people fall into the habit under the influence of
advertising campaigns of tobacco companies [4]. Even
limited cutting down on smoking can be effective and
prevent premature death [5]. Smoking is, in fact, one of
the most significant factors of premature death [2].
Figure 1 shows a world map of 187 countries classified
according to the level of tobacco consumption by
men and women combined. Countries were classified
as those with low prevalence of smoking, if their agestandardized prevalence was below the median of all 187
examined countries. Cigarette consumption was estimated
as low, medium, or high. Countries with low cigarette
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consumption (10 and fewer cigarettes a day) were
marked in blue, and countries with medium consumption
(10 to 20 cigarettes a day) in green. Countries with high
cigarette consumption (20 and more cigarettes a day)
include China, Russia, Kazakhstan, USA, Canada, Brazil,
and Australia. Poland is classified as a country with
medium cigarette consumption and higher prevalence
[2]. The global annual sales of the tobacco industry
amount to 263 billion US dollars [6].
Poland remains a country with one of the highest
prevalence of smoking among women (Figure 2).

Figure 3 demonstrates the numbers of cigarettes
smoked daily in 2012 with regard to smokers’ age. The
daily consumption rate is different for developed and
developing countries. Women aged 20-24 years smoke
significantly more cigarettes daily in countries with
a high GDP (about 22%) than in slowly developing
countries with a low GDP (about 3%). Also the daily
consumption of cigarettes in rapidly developing
countries decreases with smokers’ age [6].
The Poles are a population of heavy smokers, and
although the number of tobacco-addicted adults has

Figure 1. Daily smoking consumption and prevalence in men and women in 2012 [adapted from Ng et al., 2014]

Figure 2. Prevalence of daily smoking among women worldwide in 2012 [6] adapted from Ng et al., 2014
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Figure 3. Number of cigarettes smoked daily with regard to women’s and men’s age (adapted from Ng et al., 2014)

decreased in recent years for 10%, more and more
young Poles take up smoking. 22% of Poles aged 18-20
years admit to smoking regularly, and 15% to smoking
occasionally. There has been a slight decreasing trend in
the percentage of male smokers, but not female smokers
[7]. 27% of adult Poles (33.5% of men, 21% of women)
and 29% of adult Ukrainians (50% of men and 11.2% of
women) are addicted smokers [3], i.e. about 20 million
citizens of both states. It is disturbing that 8.5% of
Polish smokers claim that smoking does not affect their
health [3]. According to Doll et al. [9] non-smokers live
ten years longer than smokers, and it is estimated that
smoking a cigarette shorten’s one’s life for 11 minutes
[9, 10, 11].
The WHO asserts that tobacco is a legally available
product which causes negative consequences for both
active and passive smokers. Tobacco is widely available
due to its low price and little knowledge of the health
consequences of its long-term use. There is a need for
a coherent policy of smoking control worldwide [12].
On March 21, 2003 the World Health Organization
adopted the Framework Convention on Tobacco Control
[13]. This first ever international treaty on public health
has been adopted by 169 countries and is legally
binding in 124 countries populated by about 2.3 billion
people. Poland signed the treaty on June 14, 2004,
ratified it on September 15, 2009, and it is bound by
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its provisions since the ratification. The Convention
was signed by all EU member states. The Convention
signatories, witnessing the increasing losses incurred
by „the tobacco epidemic” decided to minimize them
by gradually implementing a number of measures. In
December 2012 the European Parliament approved the
EU Tobacco Products Directive which stipulates that
health warnings should cover 65% of the front and back
surface of the unit packet. The Directive also regulates
the production of flavored cigarettes and slim cigarettes
with a diameter of less than 7.5 mm. From 2016 the
production of cigarettes with flavoring additives with
be prohibited, with the exception of menthol cigarettes
subject to a four-year transition period until 2020.
The directive is opposed by Poland which is one of
the world’s biggest tobacco producers, and the second
largest tobacco producer in the European Union.
Smoking as a major social and health problem in
20-30-year-old women
Smoking is becoming more and more popular among
girls and young women. The extensive marketing of
light cigarettes has, in fact, contributed to an increase
in smoking addiction in this particular age group of
the general population [14]. A significant number of
young smokers are students of medicine [15]. Research
shows that Polish students of health-related majors [16]
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smoke light cigarettes significantly less often that their
counterparts from France, Britain or the United States
[17, 18]. This tendency may be caused by a popular
conviction than light cigarettes are far less hazardous
to health than regular “full-flavored” cigarettes [18,
19]. The impact of advertising of young people’s
choices of cigarette brands is also highly significant.
A study in Poland conducted by Siemieńska et al. in
2006 revealed that the majority of young smokers
(students) negate any potential influence of ads on their
choice of a cigarette brand [16]. The attitude to smoking
of representatives of women’s professional groups
associated with health, which – it may appear – should be
setting the non-smoking trend, is crucial. Unfortunately
the percentage of smokers among young female students
is still very high. According to a 2006 survey, 40% of
Polish female university students admitted smoking
addiction [20]. These results were then authenticated by
a survey from 2012, in which 41% of full-time female
students admitted to smoking cigarettes. This figure did
not change significantly for six years, and the negative
consequences of smoking are now obvious. Results of
studies on the consequences of smoking are published
systematically [21].
The chemical compounds in tobacco smoke have
a number of adverse effects on the human body. Nicotine
affects the circulatory system by increasing heart rate,
stroke volume, and cardiac output, and thus leading to
higher oxygen uptake and arterial blood pressure [22].
Nicotine is delivered to the body not only by smoking
cigarettes but also in the course of nicotine replacement
therapy (NRT) in medication and dietary supplements.
Nicotine is an organic chemical compound found in the
roots and leaves of cultivated tobacco and in low levels
in some other plants of the nightshade family (e.g.
tomatoes) [23, 24]. It is a colorless substance which
turns brown when air-exposed [24]. It is a strong agonist
of N-acetylcholine receptors affecting acetylcholinergic
receptors (nAChR), in particular, the α4β2 receptors
[25]. Nicotine binds with the nAChR of the ganglia of
the autonomic nervous system and the central nervous
system, affecting the function of the sympathetic and
parasympathetic branches and the adrenal medulla [26].
The central nervous system is affected in a complex
manner by more than 20 neurotransmitters, and nicotine
promotes the release of three of them: dopamine,
serotonin, and noradrenaline [27, 28]. Smoking
cigarettes elevates the level of dopamine in the brain,
which is characteristic of multiple addictive substances.
The rise of dopamine concentration in the mesolimbic
pathway affects one’s good mood, suppresses appetite,
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and reduces anxiety [29, 30]. Nicotine is a highly toxic
substance. A single intravenous dosage is lethal as it
paralyzes the central and peripheral nervous systems,
attacking mainly the respiratory chest muscles. It
enhances the secretion of vasopressin, angiotensin II,
and endothelin-1, increasing the risk of thrombophilia
[31]. About 70-80% of nicotine is converted in the liver
into cotinine [24].
Through the central nervous system nicotine influences
indirectly the adrenal medulla and vegetative ganglia, and
directly the blood vessels. A characteristic intensifying
symptom in smokers is a decrease of capillary and arterial
blood flow and reduced blood supply to some organs.
This may lead to myocardial infarction and diseases of
peripheral blood vessels, e.g. obliterative atheromatosis
of lower limb arteries [32].
The respiratory system is particularly vulnerable to
tobacco smoke, which increases respiratory epithelial
permeability and impairs the function of the ciliary
apparatus. It starts as a mild inflammation of the
bronchial mucosa, manifested by morning cough and
coughing up some sputum. Next, chronic bronchiolitis
and obstruction of distal airways develop, which are
manifested by lower tolerance to physical exercise,
periodic shortness of breath, and fits of coughing [32].
Smoking is in 85-90% of cases inextricably linked to the
development of chronic obstructive pulmonary disease
(COPD) [33]. It is also responsible for lesions in the
digestive track. Nicotine inhibits pancreatic excretion,
reduces the blood flow in the alimentary system, and
inhibits intestinal peristalsis leading to indigestion.
Clinical studies show that smokers suffer more
frequently from gastric and duodenal gastric disease,
mouth and throat cancer, and large bowel cancer [32].
Despite the common awareness of the harmfulness of
smoking the percentage of young women smoking is
still high. Quitting is particularly difficult for people who
started smoking before the age of 18 years. However,
many smokers realize that smoking cessation can bring
good results. College years are very significant for the
development of healthy attitudes, therefore through
systematic preventive activities and properly directed
educational activities the percentage of young female
student smokers should decrease [34, 35].
Therapeutic methods of smoking cessation
It is estimated that among more than one billion
people addicted to nicotine in the world, about 70%
are determined to kick the habit with the aid of one of
available smoking quitting methods such as medication,
behavioral therapy, self-control or group support.
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One of the reasons for the limited effectiveness of the
available smoking cessation methods is the fact that
the causes of tobacco addiction are still not adequately
explained [36]. Another adverse factor affecting tobacco
addition is the ever faster lifestyle with increasing stress
and too little time for relaxation, healthy eating and
regular physical activity.
Significant differences in nicotine dependence are
observed between men and women [37]. While men
tend to smoke to pass the time and to relax, for women
smoking is a way to calm down. These two different
motivations indicate that tobacco cessation therapy
should be different for each sex. Women find it more
difficult to quit smoking, and their psyche encompasses
specific anxieties related to nicotine-addiction and fear
of gaining weight after smoking cessation. In women,
unlike in men, the psychological grounds for nicotine
addiction are more significant than the somatic grounds.
Thus in men, a more effective method of smoking
cessation are nicotine patches, whereas in women it is
behavioral therapy. What is interesting, Caleyachetty et
al. [38] revealed that experiencing financial difficulties
has little impact on making quit attempts.
The increase of the excise tax on cigarettes in Poland
and thus higher prices of cigarettes are unrelated to the
number of smoking quit attempts. In fact, the high price
of a pack of cigarettes does not discourage smokers
from smoking.
Humans differ in their ability to quit smoking. Half
of these individual differences are heritable genetic
influences [39]. It is agreed that nicotine dependent
people who quit smoking abruptly have greater chances
to kick the habit than people who gradually cut down
on the number of cigarettes smoked a day [40]. The
biggest incentive to smokers is the fact that smoking
cessation brings all kinds of benefits – not only healthrelated – regardless of age. Quitting smoking even after
the age of 60 seems to have a beneficial effect on both
prolonging life and improving the quality of life. It is,
however, undisputable that quitting smoking as early
as possible will bring the best results. People who quit
smoking before the age of 30 live almost as along as
those who never smoked in their life. A few days after
quitting smoking the human body begins to make up for
the damage done by the toxic components in a cigarette.
Blood circulation as well as pulmonary function
become improved, while coughing and breathlessness
gradually subside. With time the risks of circulatory and
pulmonary diseases and lung cancer become reduced.
There is an observable improvement in physical fitness,
the breath becomes fresher, and the senses of smell
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and taste become sharper. Finally, one’s self-esteem is
greatly improved [41].
Smoking cessation is a long and multi-stage process
involving cognitive, motivational, emotional, volitional,
and behavioral changes [42]. A few hours after quitting
smoking sudden withdrawal symptoms may appear
such as irritability (frustration, anger), anxiety neurosis,
sleeplessness, feeling depressed, concentration problems,
decreased heart rate, and increased appetite. Quitters
experience an intensification of these symptoms after
1-4 days, but after 3-4 weeks the levels of these symptoms
return to baseline. Increased appetite may even last longer
than 6 months, and it may lead to greater body weight and
a desperate craving for a cigarette [42].
Methods of tobacco addiction treatment
It seems that every addiction treatment method is
effective, if it leads to the successful attainment of the
assumed goal. Studies have confirmed the effectiveness
of antismoking counseling, varenicline and bupropion,
as well as nicotine-based medications. The efficiency
of other methods such as acupuncture, aromatherapy,
hypnotherapy, laser therapy, bioresonance therapy or
homeopathy has not been scientifically confirmed with
clinical tests [43, 44].
Nicotine replacement therapy (NRT)
NRT is a reinforcing nicotine addiction therapy based on
a combination of psychotherapy and pharmacotherapy
aimed at developing substitute patterns of behavior in
smokers who want to reach for a cigarette. NRT is used
for preventing craving for tobacco and sudden withdrawal
effects by remedial administration of nicotine to the body.
Tobacco addiction therapy may also use medications
reducing tobacco craving symptoms and antidepressants
affecting the central nervous system by increasing
dopamine and noradrenaline levels in the brain. Like
nicotine, they influence the reward system and thus help
alleviate symptoms of abrupt withdrawal. Effective
substances include nicotine-based drugs, bupropion
hydrochloride and varenicline.
In the self-control method a smoker controls his or her
dependence, for example, by changing various smoking
rituals such as smoking while having a morning coffee.
Self-control is about removing a link in the smoking habit
chain. The most common physical and psychical factors
conducive to smoking are certain routine activities which
increase the craving to reach for a cigarette, e.g. drinking
coffee, having a break, finishing a meal, drinking alcohol,
being among smokers or meeting friends, in particular,
in places associated with smoking (pubs, clubs) [4, 21].
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Behavioral therapy
Behavioral tobacco dependence consists of performing
routines related to taking nicotine in order to experience
pleasure or avoid bad moods. The ritual of holding or
lighting a cigarette increases tobacco dependence and
hinders smoking cessation. Most often smokers take
nicotine in specific situations (after a meal, in company
of others, while drinking alcohol or coffee) developing
a conditioned reflex of reaching for a cigarette in
circumstances associated with smoking.
Group support involves elements of health education
and group counseling aimed at overcoming smoking
addiction. Group therapy allows for an exchange of
experiences, observations and individual ways to cope
with the urge to smoke in different situations. Quitters
can benefit from others’ experiences and support and
work on the process of smoking cessation under the
guidance of professional therapists [46].
Physical exercise and dance
Anumber of smoking cessation programs involve intensive
physical activity [47, 48]. Physical exercise can provide
a prospective quitter with extra strength and motivation
to fight the habit, but not only. There is no one perfect
method of changing one’s behaviors towards smoking.
Physical activity is a great alternative to smoking.
Physical exercise at any age leads to an improvement
in one’s physical fitness and ability to work effectively
[49, 50]. Smoking is often related to reduced fitness
capabilities of the body [51, 52], which can be effectively
restored thanks to physical exercise [53]. It is not a fast
and smooth process; however, the achieved effects would
discourage quitters from reaching for a cigarette as it
would pose the risk of wasting the hard-won efforts to
attain those effects. Exercise-induced stimulation of the
circulatory, respiratory and hormonal systems as well
as thermoregulation is important for removal of toxins
accumulated in the body due to smoking. An exerciseinduced better frame of mind helps everyone fight the
habit. Very often quitters are afraid of gaining weight.
The process of quitting smoking is stressful to the body.
Smoking is often replaced by a different habit, e.g.
compulsive eating. Physical exercise not only reduces
psychophysical tension thanks to the stimulation of the
production of endorphins and serotonine [54, 55], but is
also related to intensified metabolism. Physical activity
consumes the surplus energy and thus effectively curbs
the undesired weight gain [56]. Certainly, it must be
stressed that the problem of overweight is also agerelated. At later stages of life it becomes more and more
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difficult to maintain proper body weight. It is related to a
naturally lower metabolism rate and physical activity level.
Undertaking intensive physical activity should be linked
to at least one more partial lifestyle change. Living an
active life requires healthy nutrition and proper rest.
Such lifestyle changes will enable us to derive great
satisfaction from physical exercise, and will reduce the
stress of daily life.
Among the most recommended forms of physical
activity for smoking quitters are endurance exercises
such as jogging, cycling, swimming, cross-country
skiing, aerobics or Nordic walking. They are widely
available and inexpensive. Endurance exercises can
be performed for a minimum of 45-60 minutes, can
effectively distract quitters from the urge to reach for a
cigarette, and have a beneficial effect on the condition
of the cardio-respiratory system weakened by smoking.
An alternative to endurance training could be gym
exercises, which not only improve physical health but
also mental strength so necessary for effective smoking
cessation [57].
Lifestyle does affect the outcome of tobacco addiction
therapy. Quitters must take care of healthy eating a
habits, proper amount of sleep and regular exercise
adjusted to the physical capabilities of one’s own body
and one’s fitness level. According to Jaskólski [58]
physical fitness is the ability to perform long-term,
intense physical exercise involving large muscle groups,
without any homeostasis disturbances, after completion of
which all physiological indicators should return to baseline.
The necessary determinant of human physical fitness is
a properly chosen training load. In order to improve
one’s training level a diversification of training volume
and intensity is necessary. Exercise intensity must be
individually adjusted for anyone beginning aerobic
training, while adaptative processes are necessary
before taking up anaerobic training [59].
Using basic parameters: physiological (pre- and postexercise HR), temporal (exercise duration), biochemical
(blood lactate), the following exercise zones (in % HRmax)
[60, 61, 62] can be distinguished:
−− Low exercise intensity (50-60% HRmax) – exercises
mainly based on aerobic energy metabolism, with
a minimal impact on fitness improvement, i.e. mostly
fitness maintenance exercises.
−− Moderate exercise intensity (60-70% HRmax) –
exercises mainly based on aerobic energy metabolism,
with a positive impact on fat burning, lasting from
30 minutes to 3 hours with constant training loads.
These exercises are recommended to people taking
up physical activity.
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−− High exercise intensity (70-85% HRmax) – exercises
characterized by mixed aerobic-anaerobic energy
metabolism, with high intensity lasting above
30 minutes with constant training loads. They lead
to a rapid fitness improvement and high fat burn
level.
−− Maximal exercise intensity (above 85% HRmax) –
exercises based on anaerobic, (lactate) energy metabz.
The exercises should not last over 120 seconds.
The best health results can be obtained with moderate
exercises at 60-70% HRmax. Well-trained individuals
may slightly increase the intensity of their exercises
reaching the high intensity exercise zone of 70-85%
HRmax.
Regular physical activity is a not an easy smoking
cessation method, but it is an aid effective for stress
reduction, body detoxification, fitness and health
improvement, overweight prevention, development
of consistency in action, distraction of attention in
„moments of weakness” and using up the free time once
occupied by smoking. Quitters should take up physical
activity also to simultaneously maintain their proper
body weight.
Different smoking quitting programs have been developed
to minimize the consequences of smoking. It appears that
a combination of cognitive skills, concentration training
and regular physical exercise, i.e. shifting one’s attention
from smoking to physical exercise, can bring most
significant results for smoking quitters [63, 64].
Although there are many different smoking cessation
programs, none of them remains 100% effective. The
search for the most perfect method still continues.
What this paper adds?
Different smoking quitting programs have been
developed to minimize consequences of smoking. The
present paper is an analysis of effectiveness of different
methods or combinations of methods of overcoming
nicotine addiction. It appears that a combination of
cognitive skills, concentration training and regular
physical exercise, i.e. shifting one’s attention from
smoking to physical exercise, can bring significant
results for smoking quitters.
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