Advice for smokers in smoking cessation clinic: a review
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Abstract

Background: Tobacco dependence has become a global public health concern. We chose to investigate the modifiable factors
and motivations during the period of smoking cessation based on the mechanism of nicotine addiction.

Methods: We selected emotion, sleep, alcohol, caffeine beverages, mental activities after dinner, exercise and CYP2A6 genotype
as influencing factors, and provided corresponding recommendations for smokers based on these factors. Based on these char-
acteristics, we reviewed literature and summarized the relationship between these factors and nicotine dependence or smoking,
Results: Different emotion, sleep deficiency, caffeine intake, alcohol consumption, mental activities after dinner, physical exer-

cises and CYP2AG6 genotype have an effect on daily smoking and nicotine dependence.

Conclusion: These suggestions related literature-derived factors may increase the success rate of smoking cessation.
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Introduction

Tobacco dependence has become a global public health
concern'. As a result of the efforts of doctors around the
wortld and the development of tobacco control policies™,
a growing number of smokers are becoming more aware
of the benefits of quitting, However, nicotine withdrawal
symptoms made it difficult for these smokers to quit™,
so they began to visit the hospital's smoking cessation
clinic for assistance. A After nicotine binds to nicotinic
acetylcholine receptors (nAChRs) o432 receptors, dopa-
mine is produced, which alters the firing of dopamine
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neurons in response to reinforcement’. As large quanti-
ties of dopamine continue to be released, the firing mode
of dopamine neurons changes from reinforcement to
hijack, resulting in addiction”. Numerous studies have
demonstrated the impact of life behaviours or motiva-
tions on cigarette consumption and nicotine dependence
%7 such as working time'”, socioeconomic pressure'’, caf-
fein exposure'?, alcohol’, sleeping time' ", CYP2A6 gene
type', etc. Nowadays, there are many treatment options
and methods for nicotine addiction'. Changes in life be-
haviour or smoking motivations played a crucial role in
smoking cessation, regardless of the type of treatment™'S.
However, not all factors and behaviours can be altered
during smoking cessation therapy. In order to increase
the success rate, cessation clinics should inquire about
each smoker's daily habits and smoking motivations in
order to formulate counselling suggestions for smokers
during their quitting period. Here are some modifiable
factors and advice that help smokers without mental dis-
orders successfully quit.
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Methods

Smokers who visited our clinic from December 2008
to December 2021 at the Affiliated Hospital of Medi-
cal School of Ningbo University exhibited the following
common smoking characteristics. (1) Negative and pos-
itive emotions; (2) Sleep deficiency; (3) Alcohol intake;
(4) Caffeine drink intake; (5) Mental activities after dinner
prior to sleep; (6) Physical exercise; (7) CYP2A6 geno-
types. We reviewed the literature according to these char-
acteristics and summarized the relationship between these
characteristics and nicotine addiction or smoking. On the
basis of these mechanisms and the unique circumstances
of each smoker, recommendations are made to optimize
individualized treatment plans, thereby reducing the diffi-
culty of quitting and increasing the success rate.

Negative and positive emotions

Different smokers may choose to light a cigarette based
on their mood at the time. Russell's questionnaire'” di-
vided questions about emotional motives into two cate-

gories: enjoyment and calm. During the smoking cessa-
tion period, these questions are used to formulate advice
for smokers who are attempting to quit. Dopamine ac-
tually processes both rewarding and aversive stimuli .
he ventral tegmental area (VTA) encodes the event with
dopamine concentration'*. When a smoker expetiences
positive or negative emotions after being exposed to ex-
ternal stimuli. When positive emotions appear, the brain
responds by producing large quantities of dopamine in
the striatal regions. In contrast, when negative emotions
appear, two distinct populations of dopamine neurons in
mesencephalic dopamine cells continue to produce dopa-
mine to deal with them?. Due to differences in neuronal
count, the amount of dopamine produced during dif-
ferent emotions varies . Cleatly, a greater concentration
of dopamine is secreted during positive emotions. based
on the discharge characteristics of dopamine neurons,
smoking during positive emotions is more likely to result
in dependence than smoking during negative emotions
(Picture 1). We can speculate that smokers did not choose
smoking as a means of coping with their emotions.
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Sleep deficiency

Some smokers have the bad habit of staying up at night
for along time and they often smoke at night before sleep.
Smoking disrupts sleep latency, sleep duration and sleep
quality'®. This is why sleep deficiency is more prevalent
among smokers than among non-smokers. Attention, de-
cision-making, and executive functioning degrade signifi-
cantly after long periods of wakefulness,”** so dopamine
from tobacco can improve these abilities. Smokers with
inadequate sleep duration or quality are associated with
higher levels of withdrawal, craving, and smoking urges
%2 which makes quitting smoking difficult. Therefore,
quitting smoking at night improves sleep duration and
quality, reducing cigarette consumption and nicotine de-
pendence.

Alcohol intake

Due to the synergistic effects of nicotine and ethanol on
VTA DA function in reinforcement’, it is common for
nicotine-dependent smokers to also exhibit alcohol use
disorders. Alcohol and nicotine both affect nAChRs, a
shared substrate. Nicotine to alcohol: pre-exposure to
nicotine increases alcohol cunsumption®; nicotine may
prime VTA dopamine neurons to encode the reinforcing
properties of ethanol more strongly’. Alcohol to nicotine:
ethanol upregulates level of synaptic a4* nAChRs”; eth-
anol interacts with nAChRs, both directly and indirectly,
in the mesocorticolimbic dopaminergic (DAergic) reward
circuitry to affect brain reward systems®. We can infer the
following: 1. Smoking increases the pleasure of drinking;
2. Drinking without smoking can reduce the withdrawal
response, but it will induce the desire to smoke; 3. Smok-
ers with alcohol use disorder will have a strong withdraw-
al response when deprived of cigarettes, and they may be
at risk of higher nicotine dependent level. We can recom-
mend the following to smokers during the period of cut-
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ting back on cigarettes or quitting: 1. Do not drink alco-
hol while using varenicline, as alcohol stimulates nAChRs
to reduce the effect on quitting cigarettes; 2. If smokers
have severe alcohol use disorder, it is recommended to
consult a psychiatrist for joint diagnosis and treatment
of the alcoholic smokers, in order to prevent the emer-
gence of alcohol withdrawal symptoms and the failure of
smoking cessation; 3. Smokers who have successfully quit
smoking should never drink alcohol again, because alco-
hol stimulates the activation of nAChRs, which will make
the smoker have desire to smoke again called relapse.

Caffeine drink intake

Currently, caffeine-containing beverages include coffee,
tea, cola or cocoa, energy drinks, etc. There are adenosine
A2A-dopamine D2 receptor heteromers in the striatum
region of the brain, which simultaneously produce ade-
nosine and dopamine'®. Caffeine not only amplifies the
addictive and toxic effects of drugs of abuse, but it also
sensitizes dopamine receptors to direct or indirect ago-
nists'®. When smoking and consuming a caffeinated bev-
erage simultaneously, there are two possible outcomes:
reduced adenosine and increased dopamine secretion. In
addition, caffeine and nicotine are both metabolized by
the human cytochrome P450 (CYP-450), family 2, sub-
family A, polypeptide 6 (CYP2A6), which will result in
a decreased rate of nicotine metabolism (Figure 2). We
can deduce that: 1. Caffeine increases the pleasure of
dopamine produced by nicotine. 2. Caffeine inhibits the
metabolism of nicotine, resulting in the same amount of
smoking required to maintain a high blood concentration
of nicotine. We can recommend to smokers: 1. Do not
consume caffeinated beverages while smoking; 2. Reduce
the frequency of caffein consumption; if there is no ad-
diction, discontinue the habit of drinking caffeinated
beverages.
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Mental activities after dinner before sleep

Some mental activities induce dopamine consumption®:
video games™, gambling®, overtime working'’, playing
chess, studying and so on. Due to their deficiency in do-
pamine, smokers would choose cigarettes as a supple-
ment. More than one hour of mental activity after dinner
will increase cigarette consumption **. We recommend
that smokers cease or reduce the time spent on mental
activities after dinner that aid in smoking cessation.

Physical exercise

Previous studies have confirmed that exercise have as-
sociation with less smoking and lower nicotine depen-
dence”?>3*. Aerobic exercise results in modifications to
the mesolimbic pathway, which may mediate the exer-
cise-induced suppression of drug-seeking behaviour *.
Physical activity can alleviate the depression brought on
by withdrawal symptoms®. Consequently, moderate ex-

ercise is crucial during the period of smoking cessation.

CYP2A6 genotype

Nicotine is mainly metabolized by CYP2A6 to inactivated
cotinine”. CYP2A6 genotype influences enzyme activ-
ity . CYP2A6*1 represents the normal rate of nicotine
metabolism, whereas the majority of other gene loci rep-
resent a slow rate of nicotine metabolism !°. Smokers with
a normal nicotine metabolism rate smoke more cigarettes
1, and smoking cessation rate is affected. Therefore, we
require smokers to undergo CYP2A6 genetic testing and
provide recommendations based on test results: Smok-
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ers with the CYP2A6*1/ CYP2A6*1 genotype require
a longer varenicline treatment duration or more time to
quit smoking,

Conclusion

Clinicians have the following recommendations for
smokers without mental disorders during the period of
smoking cessation:1. Do not use smoking to deal with
your emotions; 2. Adequate duration and quality of sleep
can help reduce smoking; 3. Do not consume alcohol or
beverages containing caffeine while smoking (it is prefer-
able to stop consuming alcohol and caffeine); 4. Do not
engage in mental activities after dinner; 5. Increase exer-
cise appropriately; 6. Based on the results of the CYP2A6
gene test, determine if it is necessary to extend the dura-
tion of treatment.
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