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REFLECTION

Personalized Medicine and 
Tobacco-Related Health Disparities: 
Is There a Role for Genetics?

ABSTRACT
Genetic testing has been proposed as a means to increase smoking cessation 
rates and thus reduce smoking prevalence. To understand how that might be 
practically possible, with appreciation of the current social context of tobacco 
use and dependence, we performed a contextual analysis of smoking-related 
genetics and smoking cessation. To provide added value, genetics would need to 
inform and improve existing interventions for smokers (including behavioral and 
pharmacological treatments). Pharmacogenetics offers the most promising poten-
tial, because it may improve the effi cacy of medication-based smoking cessations 
strategies. All proven interventions for treating tobacco dependence, however, 
including simple cost-effective measures, such as quit lines and physician counsel-
ing, are underutilized. As tobacco use occurs disproportionately among disadvan-
taged populations, efforts to improve smokers’ access to health care, and to the 
tools that are known to help them quit, represent the most promising approaches 
for reducing smoking prevalence within these groups. Similar considerations 
apply to other chronic diseases contributing to population-level health disparities. 
We conclude that although genetics offers increasing opportunities to tailor drug 
treatment, and may in some cases provide useful risk prediction, other methods 
of personalizing care are likely to yield greater benefi t to populations experienc-
ing health disparities related to tobacco use.

Ann Fam Med 2011;9:366-371. doi:10.1370/afm.1244. 

THE CONTEXT OF THE PROBLEM

N
ot so long ago, physicians were featured in cigarette advertise-

ments and could be seen smoking in the hallways of hospitals. 

The jarring quality of these images today is testimony to the 

enormously successful public health campaigns that have for decades 

delivered a clear message about the dangers of tobacco use and the ques-

tionable tactics of the industry that promotes it.1,2 Smoking bans, cigarette 

tax increases, countermarketing campaigns, and other broad efforts to 

reduce smoking have been remarkably effective; smoking prevalence in 

the United States has been reduced by more than one-half in the last 4 

decades.3-6 Even so, US tobacco use rates have plateaued in recent years, 

and smoking continues to be the leading cause of morbidity and mortal-

ity.7 Globally tobacco use is rising sharply, and by 2030 it is expected to 

become the top preventable cause of death worldwide, with more than 

three-quarters of tobacco-related morbidity and premature mortality 

occurring in low- and middle-income countries.4 Broad-based public health 

initiatives8 are more effective than other measures at reducing smoking 

prevalence.9 Additionally, telephone quit lines and other programs that 

provide self-help resources, counseling, and pharmacotherapies at the 
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individual level can increase quit rates substantially.5,8 

Such tools remain more cost-effective than almost all 

other known clinical interventions,10,11 yet even among 

smokers motivated to quit, many do not utilize these 

proven methods.12 A particular concern is that smok-

ing has become increasingly concentrated among the 

socially disadvantaged, including minorities, those with 

limited education or fi nancial resources, and other such 

vulnerable groups as the homeless and mentally ill.6

Genetic approaches have been proposed as a means 

to improve effectiveness of smoking cessation interven-

tions. There are 2 approaches suggested in support of 

this proposition: fi rst, that information about risk for 

smoking-related disease will increase the individual 

smoker’s motivation to quit and remain nonsmoking,13 

and second, that information about genetic susceptibil-

ity to nicotine addiction can be used to increase the 

effectiveness of pharmacotherapy.14 In the context of 

these hypotheses, a number of recent studies document 

associations between gene variants and various mea-

sures of smoking behavior15 and nicotine metabolism.16 

The enthusiasm for this approach is in keeping with 

widely held expectations that genetic risk informa-

tion will usher in a new era of personalized medicine, 

in which health care is individualized on the basis of 

genetic susceptibility.13,17-21 This paradigm necessitates a 

realistic assessment of potential benefi t for using genetic 

information in individual clinical care, both in general22 

and as it applies specifi cally to health conditions, such 

as tobacco dependence, where major disparities exist.

Our thesis is that to provide value, genetics must 

inform and improve existing interventions for smok-

ers, as well as enhance smokers’ access to high-quality 

health care, particularly for those who are disad-

vantaged. We argue that existing community- and 

individual-based tools known to reduce smoking preva-

lence, which are tailored to the social circumstances of 

these vulnerable groups, represent a more promising 

approach than genetics for decreasing smoking-related 

health disparities.

EVIDENCE THAT GENETIC KNOWLEDGE 
INCREASES SMOKING CESSATION
Empiric data so far provide little or no evidence that 

knowledge of genetic variants yields long-term benefi t 

in terms of quit rates.23 For example, a study that incor-

porated genetic testing for lung cancer susceptibility 

(genotyping for the glutathione S-transferase M1 gene) 

in a smoking cessation program found that genetic 

feedback—regardless of test result—enhanced cessa-

tion rates at 6 months, but the effect did not persist 

at 12 months.24 Another study examining the impact 

of genetic testing for alpha-1 antitrypsin on smokers’ 

behavior similarly noted increased attempts to quit but 

no effect on sustained abstinence.25 A study of knowl-

edge about L-myc polymorphisms to motivate smok-

ing cessation showed no effect.26 In contrast, a recent 

study showed that simply informing a patient of his or 

her lung age, a low-cost technique requiring only a spi-

rometer, more than doubled the 12-month quitting rate 

compared with conventional treatment.27

Pharmacogenetics—the use of genetic testing to 

help identify the regimen most likely to benefi t a smoker 

with a particular genotype—appears more promising.28 

Current research offers interesting fi ndings relevant for 

both specialized and general clinical settings. For exam-

ple, the nicotinic agonist DMXBA appears to infl uence 

auditory gating, and genetic variation may be important 

for the gating defi cits that are associated with schizo-

phrenia29; in addition, associations have been reported 

between genetic variation in nicotinic receptors and 

schizophrenia.30 These intriguing fi ndings suggest that a 

better understanding of interactions between gene vari-

ants associated with smoking behavior and schizophre-

nia could lead to benefi cial pharmacologic treatments 

for schizophrenic patients who are smokers and possibly 

confer broader benefi ts as well.

Recent research has also documented associations 

between variants in the CYP26A gene and both nico-

tine metabolism and smoking behavior.14,16,31,32 Potential 

clinical applications of this knowledge are suggested 

in a recent article by Lerman and colleagues33 showing 

that extended transdermal nicotine therapy achieved 

higher quit rates than standard therapy in smokers with 

CYP2D6 variants resulting in poor nicotine metabo-

lism, but not in smokers with normal metabolism. 

These data point to a potential role for pharmacoge-

netic testing in identifying a subset of patients who 

may benefi t from intensive pharmacotherapy for smok-

ing cessation. Modeling exercises, however, suggest 

that genetic tailoring of smoking cessation pharmaco-

therapy may not be cost-effective,34 even with favor-

able assumptions (eg, a single-gene test for a somewhat 

common allele with a substantial relative risk).35,36

PERSONALIZED MEDICINE
The pharmacogenetic approach to smoking cessation is 

in keeping with the concept of personalized medicine 

as it is commonly defi ned—the use of genetic testing 

to help ensure “the right medicine for the right patient 

at the right time.” 37 But a broader concept of personal-

ized medicine is increasingly being recognized. Feero 

et al, for example, note,

…although personalized medicine has many defi ni-

tions, most share the core idea that any one patient’s 

health is best managed by tailoring preventive measures 
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and treatment to personal preferences as well as to the 

patient’s particular environmental and biologic—including 

genomic—attributes.38 

This more expansive defi nition is consistent with a body 

of empiric studies, normative analysis, and commentary 

that defi nes the best medical care as addressing a broad 

range of patient concerns, valuing and respecting the 

patient’s identity as a whole person.39-42 As primary 

care clinicians have long recognized, physicians must 

be attentive to the patient’s personal values and life 

circumstances if they want to provide the best care43; 

optimally, the patient and physician develop a working 

alliance to choose medical care that best addresses the 

patient’s health needs.44 In this context, genetic infor-

mation is an evolving tool that may sometimes assist 

clinical decision making. Like any tool, however, its 

value will vary with the clinical context; as a tool, it will 

always be secondary to the therapeutic relationship in 

which the health care clinician, with an understanding 

of the patient’s medical and life circumstances, along 

with the associated moral authority,45 may make the 

care personal and potentially more effective.43

With smoking, the ultimate goal is always the same: 

helping smokers quit and remain nonsmokers to pre-

vent further risk of tobacco-related disease and prema-

ture death. A wealth of clinical research8 already shows 

that assessment of a patient’s tobacco use history and 

experience with prior quit attempts, in the context of 

other comorbidities and social factors, informs which 

medical and behavioral treatments are most likely to 

help that individual quit permanently46—in short, a 

personalized approach based on knowing the smoker 

and his or her circumstances. Because most smokers 

experience diffi cult social and personal circumstances, 

it is these circumstances, rather than genetic suscepti-

bilities, that represent the fundamental challenge and 

opportunity for clinicians to help affect positive behav-

ior change in their patients who smoke.

WHO SMOKES? DISPARITIES IN 
TOBACCO USE
Data on socioeconomic disparities in tobacco use are 

striking. Although the overall prevalence of smoking 

in the United States is 20%, 44% of people with only 

a high school or equivalent degree are smokers, con-

trasted with 11% of college graduates, 6% with gradu-

ate degrees, and 2% of physicians.6,47 Additionally, it is 

estimated that more than 40% of cigarettes smoked in 

the United States are consumed by those currently suf-

fering from major psychiatric illnesses.48

These disparities extend to quitting rates. Smok-

ers in the United States with less education and lower 

socioeconomic status (SES) are just as likely to try 

quitting—40% to 50% of smokers regardless of SES 

made an attempt in 2000—but they are substantially 

less likely to succeed.49,50 Important reasons for this 

disparity include differences in the reach of commu-

nity-based measures and in access to proven aids to 

quitting, such as counseling and medications,51 as well 

as certain market forces and community norms that 

undermine efforts which might otherwise be effective 

in this population. For example, illegal street sales of 

less-expensive, untaxed tobacco products rose in low-

income neighborhoods in New York City after excise 

tax increases, and low-SES smokers have been found 

to be less responsive to media campaigns promoting 

smoking cessation than smokers of higher SES.49,52

The groups experiencing higher smoking preva-

lence are disproportionately minorities47 and popula-

tions with a greater burden of common and disabling 

chronic diseases, such as chronic obstructive pul-

monary disease, asthma, diabetes, heart disease, and 

depression; they also have less access to high-quality 

health care.53 Thus, the fi rst step in helping these 

smokers quit is to ensure access to evidence-based 

cessation methods, including counseling and medica-

tion (with support for adequate dosage and proper 

usage) based on reported history and symptoms.46 This 

validated approach,54 which includes tailoring treat-

ment to smoking history, deserves the highest public 

health priority, especially because the effectiveness of 

approved pharmacotherapies is the same for minor-

ity low-income smokers as it is for white smokers.55 

Further, even a modestly priced genetic test—eg, in 

the range of $100 to $300—along with the associated 

therapy, would likely be beyond the reach of most 

smokers. Public health care funders are unlikely to 

consider expenditures for genetic testing prudent with-

out proof of considerable added benefi t or a rigorous 

trial of lower cost alternatives. Instead, as with other 

medical technology, ensuring full access to established 

therapies offers the biggest potential gain.56

Beyond access to proven smoking cessation tech-

niques, efforts are needed to tailor behavioral coun-

seling to the social and cultural circumstances of the 

smoker. The balance of benefi t and risk may be distinct 

for disadvantaged smokers as a result of higher social 

stress and comorbid conditions. In addition, remaining 

smoke-free after quitting may be diffi cult because of 

the larger proportion of smokers in their family and 

wider social environment. More fundamentally, helping 

disadvantaged smokers requires efforts beyond tailor-

ing smoking cessation programs. Motivation and thus 

ability to quit smoking may be undermined by a lay 

epidemiology that recognizes the limited health and 

life opportunities for many people living in deprived 
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circumstances.57 From this perspective, programs to 

help disadvantaged smokers quit are more likely to be 

successful when linked with broader efforts to improve 

their life circumstances.

Dedicated research partnerships and capacity 

building will be needed to develop and implement 

appropriate outreach and tailor the use of proven ces-

sation aids within different underserved communities.58 

Obstacles for the poor may be distinct from those 

for the mentally ill, and understanding gained from 

sociologic research is likely to be required to adapt 

the messages and methods used in mainstream smok-

ing cessation efforts to benefi t people from various 

marginalized groups.52,59 For the groups that bear the 

highest burden of smoking-related harm in our society, 

it will be diffi cult to demonstrate a role for genetics 

until we have fully implemented what we already know 

and identifi ed ways in which existing strategies can be 

productively brought to marginalized or disadvantaged 

smokers and their communities,60 ideally in ways that 

promote better access to health care in general.57

In conclusion, the incidence and outcomes of 

smoking are strongly infl uenced by environmental and 

social conditions, including lack of access to simple, 

proven methods of smoking cessation for many smok-

ers. Tailoring these methods to socially disadvantaged 

environments should be a priority for efforts focused 

on helping individual tobacco users quit. Neverthe-

less, it would be foolhardy to dismiss any potential 

added value of genetics. Broadly speaking, the most 

likely scenario under which genetics could provide 

incremental benefi t for reducing harms from smoking 

is in gene-by-environment applications that elucidate 

the role of particular exposures and thereby support 

interventions to reduce these exposures. For individual 

treatment of tobacco dependence, the most benefi cial 

application of genetics will likely be within pharmaco-

genetics. In keeping with current evidence standards 

for therapeutic interventions, however, genetic tests 

that are proposed to enhance treatment of such health 

conditions must be assessed against current proven 

therapies. Additionally, in addressing disparities, all 

genetic approaches should be tested in the social envi-

ronments and health systems available to the disadvan-

taged populations suffering disproportionate burdens 

from these health problems.27

Cost is a crucial part of the evaluation; even if 

genetic testing were found to add value, it is unlikely 

to benefi t those who need help the most, thus risking 

an exacerbation of existing disparities. As suggested by 

others,61 evidence for cost-effectiveness is lacking for 

smoking-related genetic testing; this defi ciency is par-

ticularly important in light of evidence that such policy 

strategies as taxation and mass media have been shown 

to be extremely cost-effective in reducing smoking 

prevalence and to concurrently reduce smoking-related 

health disparities.62

Genetic research offers extraordinary promise for 

advancing understanding of disease biology63,64 and 

stimulating innovative drug development.65 Some uses 

of genetic testing, including pharmacogenetics, pro-

vide unique clinical value.66-68 Reducing the prevalence 

of cigarette smoking, however, particularly among the 

disadvantaged populations who constitute the majority 

of smokers, is an unlikely context for such added value. 

Rather, studies of the genetic contributors to tobacco 

dependence are more likely to provide benefi t as mod-

els for understanding gene-environment interactions or 

the biology of addiction.

The use of gene variants associated with smoking 

in the study of such larger questions, while promis-

ing, should not be confused with the public health 

imperative to reduce the enormous toll of tobacco use 

and addiction69; it is a particular disservice to suggest 

otherwise in the context of unregulated marketing of 

genetic testing services. Knowledge about the genet-

ics of nicotine addiction and tobacco-related disease 

is an implausible tool for reducing disparities, even 

incrementally, compared with public policies directed 

toward safer environments, increased educational and 

employment opportunities, and better health care 

for disadvantaged people. An essential component of 

this effort is that treatment be personalized, based on 

attention to the social and economic inequities that 

remain at the heart of the tobacco epidemic and most 

of our society’s growing health disparities.70

To read or post commentaries in response to this article, see it 
online at http://www.annfammed.org/cgi/content/full/9/4/366.
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CORRECTION

Ann Fam Med 2011;371. doi:10.1370/afm.1294.

Brinks A, van Rijn RM, Willemsen SP, et al. Corticosteroid injections for greater trochanteric pain syndrome: a randomized controlled trial in 
primary care. Ann Fam Med. 2011;9(3):226-234.

Under the Participants heading in the Methods section, the American College of Rheumatology criteria for 

osteoarthritis should include morning stiffness of up to 60 minutes, not longer than 60 minutes as mentioned 

in this study.

In Table 2. Primary and Secondary Outcome Measures at the 3- and 12-Month Follow-up. Under the col-

umn heading Secondary outcomes, Usual Care, 3 mo, a superscript 1 beside (22.7) in the 2nd set of numbers 

across from WOMAC pain, Mean (SD), is in error and should be ignored.


