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Introduction 

Background 

  The World Health Organization (WHO) reported that 

tobacco use continues to be the leading global cause of 

preventable death with almost 6 million deaths each year (World 

Health Organization, 2019). Although the prevalence is declining 

worldwide, it still seems to be increasing in the Eastern 

Mediterranean region. Despite the well-documented morbidity 

and mortality, estimated prevalence of smoking any tobacco 

product among males aged >= 15 years in Egypt has been rising 

from 43.9% in 2010 to 49.9% in 2015 and is predicted to continue 

rising until 2025 (World Health Organization, n.d.). 

 Research indicates that most smokers endorse a desire to 

quit, but few (only about 4–7%) will actually quit in a given year 

without treatment. A striking discrepancy exists between early 

success rates and long-term outcomes. In most studies, more than 

50% of smokers achieve abstinence for at least a few initial 

weeks. Of initially successful quitters, 50% to 60% go on to 

relapse within a year (Tonstad et al., 2006). Currently used 

medications for tobacco dependence include nicotine replacement 

therapy, varenicline HCl, bupropion HCl, and group and/or 

individual psychotherapy. These treatments show around 20–25% 

abstinence rates in smokers at 6 months or more after treatment 
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initiation and are therefore considerably better than attempting 

abstinence without treatment. Research also shows that a high 

percentage of smokers who initiate treatment will relapse within 

the first year (Brody & Cook, 2011).  

The major addictive component of tobacco, Nicotine, 

activates the mesolimbic dopamine system originating in the 

ventral tegmental area and projecting to reward-related brain 

areas including the prefrontal cortex (PFC), nucleus accumbens 

(NAc), amygdala and hippocampus (Di Chiara, 2000). A 

decreased activity of the brain reward system during nicotine 

withdrawal has been shown to be closely associated with craving, 

relapse and continued nicotine consumption (Epping-jordan et al., 

1998). Additional support for this hypothesis comes from studies 

with the atypical antidepressant bupropion that blocks neuronal 

uptake of dopamine which is currently approved as a treatment 

for smoking cessation (Holm & Spencer, 2000). For these 

reasons, modulation of dopaminergic neurotransmission might 

serve as a potential target for treating tobacco addiction. 

Repetitive transcranial magnetic stimulation (rTMS) is a 

tool that can potentially induce dopamine release and long-lasting 

changes in neural excitability (Dinur-Klein et al., 2014). High 

frequency rTMS at the left dorsolateral prefrontal cortex 

(LDPFC) has been shown to modulate cigarette cue-induced 


