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IMPORTANCE While the adverse association between smoking and head and neck squamous
cell carcinoma (HNSCC) survival has been well described, there are also inconclusive studies
and those that report no significant changes in HNSCC survival and overall mortality due to
smoking. There is also a lack of studies investigating the association of marital status on
smoking status at diagnosis for patients with HNSCC.

OBJECTIVE To examine the association between patient smoking status at HNSCC diagnosis
and survival and the association between marital status and smoking in these patients.

DESIGN, SETTING, AND PARTICIPANTS This retrospective cohort study was conducted by
querying the Saint Louis University Hospital Tumor Registry for adults with a diagnosis of
HNSCC and treated at the university academic medical center between 1997 and 2012;
463 confirmed cases were analyzed.

MAIN OUTCOMES AND MEASURES Cox proportional hazards regression analysis was used to
evaluate association of survival with smoking status at diagnosis and covariates.
A multivariate logistic regression model was used to assess whether marital status was
associated with smoking at diagnosis adjusting for covariates.

RESULTS Of the 463 total patients (338 men, 125 women), 92 (19.9%) were aged 18 to 49
years; 233 (50.3%) were aged 50 to 65 years; and 138 (29.8%) were older than 65 years.
Overall, 56.2% of patients were smokers at diagnosis (n = 260); 49.6% were married
(n = 228); and the mortality rate was 54.9% (254 died). A majority of patients were white
(81.0%; n = 375). Smokers at diagnosis were more likely to be younger (ie, <65 years),
unmarried, and to drink alcohol. We found a statistically significant difference in median
survival time between smokers (89 months; 95% CI, 65-123 months) and nonsmokers at
diagnosis (208 months; 95% CI, 129-235 months). In the adjusted Cox proportional hazards
model, patients who were smokers at diagnosis were almost twice as likely to die during the
study period as nonsmokers (hazard ratio, 1.98; 95% CI, 1.42-2.77). In the multivariate logistic
regression analysis, unmarried patients were 76% more likely to use tobacco than married
patients (adjusted odds ratio, 1.76; 95% CI, 1.08-2.84).

CONCLUSIONS AND RELEVANCE Smokers were almost twice as likely as nonsmokers to die
during the study period. We also found that those who were married were less likely to be
smokers at diagnosis. Our study suggests that individualized cancer care should incorporate
social support and management of cancer risk behaviors.
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T here are more than 430 000 survivors of head and neck
squamous cell carcinoma (HNSCC) currently in the
United States, and the number is expected to rise.1 Be-

sides improved treatment modalities and cancer care, major
drivers of this survival increase are decreasing smoking rates
and increasing human papillomavirus (HPV)-associated oro-
pharyngeal cancer, which typically portend better prognosis.1-3

However, even though smoking rate is decreasing nationally,
current smokers, recent quitters (within the past 12 months),
and former smokers still account for up to 80% of patients with
HNSCC in developed countries.4-6 Between 72% and 80% of
all HNSCC cases are linked to either tobacco alone, alcohol
alone, or a synergism of tobacco and alcohol.6,7 This makes to-
bacco’s role in HNSCC as relevant today as ever before.

Tobacco use before and after cancer diagnosis is an estab-
lished prognostic factor in HNSCC survival and mortality.6,8-12

Besides stage at presentation and tumor site, there is prob-
ably no stronger predictor of HNSCC survival than tobacco
use.13 Even among patients with HPV-positive HNSCC, smok-
ers typically fare worse.14-16 The same is true for HPV-negative
HNSCC.8-10,12,13 Tobacco use is associated with increased risk of
secondary tumors,17 decreased efficacy of surgical and chemo-
radiation treatments,10 and decreased quality of life.18

Although the association between smoking and HNSCC out-
comes has been well described, these findings have been con-
tradicted by other studies that report no significant or incon-
clusive changes in local disease, disease-specific survival, and
overall mortality in HNSCC.19-23 The present study examines
whether tobacco use is associated with reduced HNSCC sur-
vival. This finding could have important clinical and policy im-
plications, such as including tobacco cessation in the short- and
long-term management of patients with HNSCC.24 While the
need to incorporate continuous tobacco screening and cessation
programs as part of standard clinical cancer care has been
stressed, this is not yet universally available for cancer patients
who smoke.25,26 Since individuals who smoke often cite stress
and social environment as smoking triggers,27,28 understanding
the adverse effect of smoking on HNSCC survival also warrants
investigatingtheroleofsocialsupport inmitigatingsmokinghab-
its. Previous studies have shown that being married may confer
survival benefits for patients with HNSCC.29,30 However, to our
knowledge, no study has investigated the impact of spousal sta-
tus on smoking status at the time of HNSCC diagnosis. Smoking
cessation programs in noncancer patients have achieved success
byincorporatingcouples-orientedinterventionalstrategies,31 but
this has yet to be replicated in the cancer population, let alone
HNSCC. Thus, the objectives of this study were 2-fold. First, we
aimedtodescribetheeffectofsmokingstatusatdiagnosisonsur-
vival in HNSCC, and second, we aimed to investigate the asso-
ciation between marital status and smoking status of patients
with HNSCC at the time of diagnosis.

Methods
Study Design and Patients
This was a retrospective cohort study based on data obtained
from patients who received both outpatient and inpatient care

at Saint Louis University Hospital from January 1, 1997, to De-
cember 31, 2012. The tumor registry was queried for 463 pa-
tients aged 18 to 87 who had a primary diagnosis of HNSCC per
International Classification of Diseases for Oncology, Third Edi-
tion (ICD-O-3) codes. This study was approved by the Saint
Louis University institutional review board, waiving patient
written informed consent for this retrospective analysis of de-
identified data.

Outcome Measures
The outcome for the first aim was mortality (alive vs dead), and
for the second aim, it was smoking status at diagnosis (yes vs
no). Sociodemographic and behavioral characteristics exam-
ined included age (18-49, 50-65, or >65 years), sex, race (white,
black, or other), marital status (married or not married), in-
surance (private, government, or no insurance), and alcohol
use (yes or no). Cancer stage at diagnosis was classified using
the American Joint Commission on Cancer classification. To
compensate for the low number of medical records in certain
subgroups, we combined stages I and II as “early stage” and
stages III and IV as “late stage.”

Statistical Analysis
We compared sociodemographic characteristics and covari-
ates by smoking status at diagnosis using χ2 tests. For aim 1,
we used time-to-event modeling to describe the association
between smoking status at diagnosis and risk of death after ad-
justing for covariates. A patient was censored from the analy-
sis at the end of follow-up, at the time of death, or at their last
hospital visit date, whichever came first. Kaplan-Meier sur-
vival curves were used to illustrate unadjusted survival times
for patients who were smokers and nonsmokers at the time of
diagnosis. An adjusted Cox proportional hazards regression
model was used to evaluate the effects of smoking status at
the time of diagnosis and other covariates on survival. We also
tested for the interaction effect of smoking at diagnosis and
marital status on mortality in the Cox proportional hazards re-
gression model. Hazard ratios (HRs) and 95% confidence in-
tervals (CIs) for mortality risk were calculated to compare smok-
ers and nonsmokers at time of diagnosis. For the second aim,
we used a multivariable logistic regression model to assess
whether marital status was associated with smoking status at
diagnosis. All covariates were included in both the adjusted

Key Points
Questions Is there an association between smoking status at
diagnosis and head and neck squamous cell carcinoma (HNSCC)
survival? Are married patients with HNSCC more likely to be
nonsmokers than smokers?

Findings In this retrospective cohort study of 463 confirmed
cases of HNSCC, patients who were smokers at the time of
diagnosis had lower survival than nonsmokers. In addition,
smokers were more likely to be unmarried.

Meaning Smoking at the time of HNSCC diagnosis is associated
with lower survival than nonsmoking; married individuals are more
likely to be nonsmokers.
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Cox proportional hazards regression and the adjusted logistic
regression models regardless of their association with the out-
come variables at the bivariate analysis, since the covariates
have all been shown in previous studies to be associated with
head and neck cancer outcomes.29,32-34 All tests were 2 sided,
and an α ≤ .05 was considered statistically significant. Analy-
ses were performed using SAS software, version 9.4 (SAS In-
stitute Inc).

Results
Table 1 details the distribution of sociodemographic charac-
teristics of our study population. The median follow-up time
in the study was approximately 81 months (95% CI, 70-89
months). Overall, 56.2% of patients were smokers at diagno-
sis (n = 260); 49.6% were married (n = 228); and the mortal-

ity rate was 54.9% (254 died). A majority of patients were be-
tween 50 and 65 years old (50.3%; n = 233), male (73.0%;
n = 338), and white (81.0%; n = 375). Smokers at diagnosis were
more likely to be younger (ie, <65 years), unmarried, and to
drink alcohol. Figure 1 shows the distribution of smokers at di-
agnosis stratified by anatomical site. The highest number of
smokers had cancers of laryngeal cavity (36.5%; n = 95) fol-
lowed by the oropharyngeal cavity (32.3%; n = 84), and then
the oral cavity (23.1%; n = 60).

Smoking Status at Diagnosis and Survival
The Kaplan-Meier survival curve (Figure 2) revealed a signifi-
cant difference in median survival time between smokers and
nonsmokers at diagnosis. The median survival time for smok-
ers at diagnosis was 89 months (95% CI, 65-123 months), and
for nonsmokers at diagnosis it was 208 months (95% CI, 129-
235 months). Table 2 lists the adjusted HRs (aHRs) for death

Table 1. Characteristics of the Study Patients

Characteristic

Patients, No. (%)

Total Smoker Nonsmoker
Smoking status

Smoker 260 (56.2) NA NA

Nonsmoker 203 (43.8) NA NA

Marital status

Married 228 (49.6) 104 (40.3) 124 (61.4)

Not married 232 (50.4) 154 (59.7) 78 (38.6)

Mortality

Alive 209 (45.1) 100 (38.5) 109 (53.7)

Dead 254 (54.9) 160 (61.5) 94 (46.3)

Age, y

18-49 92 (19.9) 60 (23.1) 32 (15.8)

50-65 233 (50.3) 142 (54.6) 91 (44.8)

>65 138 (29.8) 58 (22.3) 80 (39.4)

Sex

Male 338 (73.0) 195 (75.0) 143 (70.4)

Female 125 (27.0) 65 (25.0) 60 (29.6)

Race

White 375 (81.0) 203 (78.1) 172 (84.7)

Black 81 (17.5) 54 (20.8) 27 (13.3)

Other 7 (1.5) 3 (1.1) 4 (2.0)

Insurance

Private 213 (46.0) 105 (40.4) 108 (53.2)

Government 219 (47.3) 133 (51.1) 86 (42.4)

No insurance 31 (6.7) 22 (8.5) 9 (4.4)

Drinker

Yes 245 (52.9) 467 (64.2) 78 (38.4)

No 218 (47.1) 93 (35.8) 125 (61.6)

Cancer stage

Early 136 (30.6) 78 (30.6) 58 (30.5)

Late 309 (69.4) 177 (69.4) 132 (69.5)

Treatment type

Surgery only 125 (31.2) 68 (30.5) 57 (32.0)

Surgery with irradiation and/or chemotherapy 118 (29.4) 60 (26.9) 58 (32.6)

Irradiation and/or chemotherapy 158 (39.4) 92 (42.6) 63 (35.4)
Abbreviation: NA, not applicable.
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from our Cox proportional hazards regression model. After ad-
justing for prognostic factors, we found that smokers at diag-
nosis were twice as likely to die during the study period (aHR,
1.98; 95% CI, 1.42-2.77) compared with nonsmokers at diag-
nosis. Similarly, unmarried patients had almost twice the haz-
ard of death (aHR, 1.87; 95% CI, 1.38-2.53) compared with mar-
ried patients. Patients aged 65 years or older had more than
double the hazard of death (aHR, 2.38; 95% CI, 1.50-3.80) com-
pared with those aged 18 to 49 years. Patients with late-stage
disease were more likely to die during the study period (aHR,
1.65; 95% CI, 1.14-2.38) than those with early-stage disease. Fi-
nally, patients with oral cavity cancer (aHR, 1.75; 95% CI, 1.11-
2.75) and patients with cancer of other or unknown anatomi-
cal site (aHR, 2.98; 95% CI, 1.77-5.01) were more likely to die
during the study period than those with laryngeal cancer. The
interaction between smoking status at diagnosis, marital sta-
tus, and mortality was not significant.

Since most patients with oropharyngeal cancer may be
HPV positive, which we were unable to assess, a sensitivity
analysis was performed excluding those with oropharyngeal
cancer, and the results are presented in the eTable in the
Supplement. The Kaplan-Meier survival curve (eFigure in the
Supplement) from sensitivity analysis revealed a significant
difference in median survival time between smokers and
nonsmokers at diagnosis. The median survival time was the
same as in the original analysis; 208 months for smokers and
89 months for nonsmokers at diagnosis. The multivariable
Cox proportional model from the sensitivity analysis showed

Figure 1. Distribution of Smokers at the Time of HNSCC Diagnosis
by Tumor Subsite
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Figure 2. Association of Smoking Status at HNSCC Diagnosis
With Survival
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survival curve shows the unadjusted association between smoking status
at diagnosis and survival.

Table 2. Cox Proportional Hazards Model Assessing the Association
Between Sociodemographic, Tumor, and Treatment Characteristics
and Mortality

Characteristic

HR (95% CI)

Crude Adjusted
Smoking status

Yes 1.47 (1.40-1.90) 1.98 (1.42-2.77)

No 1 [Reference] 1 [Reference]

Marital status

Not married 1.78 (1.38-2.29) 1.87 (1.38-2.53)

Married 1 [Reference] 1 [Reference]

Age, y

>65 2.17 (1.49-3.16) 2.38 (1.50-3.80)

50-65 1.58 (1.11-2.26) 1.37 (0.91-2.07)

18-49 1 [Reference] 1 [Reference]

Sex

Male 1.08 (0.82-1.44) 1.18 (0.84-1.64)

Female 1 [Reference] 1 [Reference]

Race

Other 3.68 (1.63-8.32) 1.85 (0.65-5.24)

Black 1.52 (1.12-2.07) 1.23 (0.82-1.84)

White 1 [Reference] 1 [Reference]

Insurance

No insurance 1.45 (0.87-2.43) 1.14 (0.59-2.11)

Government 1.77 (1.37-2.30) 1.05 (0.75-2.19)

Private 1 [Reference] 1 [Reference]

Alcohol use

Yes 0.82 (0.64-1.04) 0.68 (0.50-0.93)

No 1 [Reference] 1 [Reference]

Stage

Late 1.99 (1.48-2.68) 1.65 (1.14-2.38)

Early 1 [Reference] 1 [Reference]

Treatment type

Irradiation and/or
chemotherapy

1.27 (0.91-1.77) 1.04 (0.67-1.65)

Surgery with irradiation
and/or chemotherapy

1.07 (0.75-1.54) 0.96 (0.62-1.46)

Surgery only 1 [Reference] 1 [Reference]

Anatomical site

Other or unknown 2.28 (1.49-3.49) 2.98 (1.77-5.01)

Oropharyngeal 1.08 (0.80-1.47) 1.29 (0.88-1.89)

Oral cavity 1.12 (0.80-1.58) 1.75 (1.11-2.75)

Laryngeal 1 [Reference] 1 [Reference]

Abbreviation: HR, hazard ratio.
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that smokers at diagnosis had twice the hazard of death
(aHR, 2.32; 95% CI, 1.50-3.59) compared with nonsmokers at
diagnosis. Smoking status hazards of death changed slightly
from 1.98 in the original analysis to 2.32 in the sensitivity
analysis. Similarly, patients who were unmarried had twice
the hazard of death (aHR, 2.04; 95% CI, 1.39-2.99) compared
with those who were married. Marital status hazards of death
changed slightly from 1.87 in the original analysis to 2.04 in
the sensitivity analysis.

Marital Status and Smoking at Diagnosis
Table 3 lists the adjusted multivariate odds ratios (aORs) for
the association of marital status and other covariates with
smoking status at diagnosis. After adjusting for prognostic fac-
tors, we found that marital status, age, insurance, alcohol use,
and anatomical site were significantly associated with smok-
ing status at diagnosis. Compared with married patients, un-
married patients were almost twice as likely to be smokers at
diagnosis (aOR, 1.77; 95% CI, 1.09-2.87). Patients aged 65 years
or older were 78% less likely to be smokers at diagnosis
(aOR = 0.22; 95% CI, 0.11-0.46) than those aged 18 to 49 years.
Patients who reported alcohol use were almost 3 times as likely
(aOR, 2.96; 95% CI, 1.85-4.72), while those who reported using
government insurance were approximately twice as likely (aOR,
2.14; 95% CI, 1.24-3.67), to be smokers at diagnosis. Finally, pa-
tients with cancer of the oral cavity (aOR, 0.34; 95% CI, 0.17-
0.70), oropharyngeal cavity (aOR, 0.30; 95% CI, 0.16-0.56), and
cancer of other or unknown sites (aOR, 0.30; 95% CI, 0.12-
0.78) were less likely to be smokers at diagnosis than those with
laryngeal cancer.

Discussion
Our study aimed to examine the association between tobacco
smoking and marital status in patients with HNSCC and to
evaluate the association of smoking status with survival. We
established that the smoking rate was very high among this
patient population: unmarried patients were more likely to be
smokers at the time of diagnosis, and smokers were more likely
to die during the study period than nonsmokers. The latest Cen-
ters for Disease Control and Prevention report estimates that
15.1% of US adults are current smokers, and that smoking rates
continue to drop across the United States.35 However, it is evi-
dent that this decreasing smoking rate is not uniform across
all groups. Among cancer patients, smoking rates are much
higher: nearly 62% of recently diagnosed cancer patients across
the United States identified as current smokers, recent quit-
ters, or former smokers, with the highest numbers in lung can-
cer and HNSCC.13 In the present study, approximately 56% of
patients were current smokers at diagnosis, which is more than
3 times the current national smoking rate. Previous HNSCC
studies have reported varying rates of smoking at diagnosis,
ranging from 26.4%8 to 56%.9 Smoking rates tend to be
heterogeneous across head and neck subsites, with the lar-
ynx having the higher rates and a greater likelihood of being
associated with smoking.9,36,37 Our study confirms this. We
found that patients with laryngeal cancer had a significantly

higher smoking rate than patients with cancer of the other
subsites. It is important note these differences when tracking
smoking status of patients with HNSCC across the cancer
continuum.

Not only is tobacco use a risk factor for HNSCC develop-
ment, but smoking at diagnosis is associated with decreased
survival, increased risk for second primary cancers of the lung,
esophagus, and even prostate,17 hypoxic radioresistance dur-
ing radiation treatment, as well as increased risk of comor-
bidities and competing causes of death such as cardiovascu-
lar and chronic obstructive pulmonary diseases.38-41 Despite
the recent focus on HPV-positive HNSCC, smoking remains as
important as oral HPV as a risk factor for patients with HNSCC.
Most patients in our study developed primary cancer in subsites

Table 3. Logistic Regression Model Assessing the Association Between
Sociodemographic, Tumor, and Treatment Characteristics and Smoking
Status at Diagnosis

Characteristic

OR (95% CI)

Crude Adjusted
Marital status

Not married 2.10 (1.39-3.16) 1.77 (1.09-2.87)

Married 1 [Reference] 1 [Reference]

Age, y

>65 0.40 (0.22-0.72) 0.22 (0.11-0.46)

50-65 0.81 (0.49-1.40) 0.68 (0.37-1.25)

18-49 1 [Reference] 1 [Reference]

Sex

Male 1.25 (0.80-1.95) 1.12 (0.66-1.88)

Female 1 [Reference] 1 [Reference]

Race

Other 2.47 (0.25-23.9) 3.25 (0.27-39.8)

Black 1.57 (0.89-2.78) 1.19 (0.61-2.32)

White 1 [Reference] 1 [Reference]

Insurance

No insurance 3.34 (1.18-9.50) 1.80 (0.58-5.53)

Government 1.74 (1.14-2.63) 2.14 (1.24-3.67)

Private 1 [Reference] 1 [Reference]

Alcohol use

Yes 2.81 (1.85-4.26) 2.96 (1.85-4.72)

No 1 [Reference] 1 [Reference]

Stage

Late 0.94 (0.62-1.45) 1.10 (0.62-1.93)

Early 1 [Reference] 1 [Reference]

Treatment type

Irradiation and/or
chemotherapy

1.26 (0.77-2.05) 0.86 (0.42-1.76)

Surgery with irradiation
and/or chemotherapy

0.79 (0.47-1.32) 0.59 (0.30-1.15)

Surgery only 1 [Reference] 1 [Reference]

Anatomical site

Other or unknown 0.43 (0.19-0.97) 0.30 (0.12-0.78)

Oropharyngeal 0.44 (0.26-0.74) 0.30 (0.16-0.56)

Oral cavity 0.46 (0.26-0.79) 0.34 (0.17-0.70)

Laryngeal 1 [Reference] 1 [Reference]

Abbreviation: OR, odds ratio.
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that are mostly unrelated to HPV, as described by Chaturvedi
and colleagues.42 There is evidence that smoking significantly
increases the odds of developing persistent oral HPV43,44 and
HPV-associated HNSCC5,15,45 independent of sexual behav-
iors. Therefore, there is need for tobacco prevention and con-
trol to remain an important aspect of head and neck cancer in-
tervention strategies regardless of HPV status.

We found that patients with HNSCC who were smokers at
diagnosis were almost twice as likely to die during the study
period as nonsmokers, which is consistent with previous
studies.8,11 There are several proposed mechanisms for smok-
ing-induced effects on survival in HNSCC. Some suggest that
tobacco use increases inflammatory reactions,46 induces nico-
tine dose-dependent DNA damage,47 and increases produc-
tion of matrix metalloprotein-2 and -9.48 Whatever the mecha-
nism of action, our study adds more evidence that tobacco use
at the time of diagnosis is associated with poorer overall sur-
vival of patients with HNSCC.

Our findings on the negative association of smoking with
mortality before HNSCC treatment have clinically significant
implications. Studies have shown that smokers’ knowledge of
a causal relationship between smoking and their cancer is a suc-
cessful motivator for tobacco cessation.49,50 Our findings add
evidence to calls for more standardized tobacco-related as-
sessments, increased smoking cessation efforts, and lifelong
surveillance of cancer patients.11,13,51-53 Although smoking ces-
sation is offered to patients at the time of diagnosis, many phy-
sicians do not consistently offer it as part of standard of care
for those with HNSCC.11,24 In fact, a recent survey suggests that
fewer than half of oncologists actually offer assistance with
smoking cessation.26 The American Association for Cancer Re-
search (AACR) and the American Society of Clinical Oncology
(ASCO) both recommend integrating smoking cessation into
the care of cancer patients.54,55 Since 14% to 59% of patients
with HNSCC continue to smoke after their cancer diagnosis,56,57

continuous monitoring of smoking status and tobacco cessa-
tion efforts may play a critical role in the care of HNSCC pa-
tients with any history of smoking.

We found that HNSCC patients who were married were less
likely to be smokers at diagnosis. Although previous studies
have noted the association between marital status and sur-
vival in HNSCC,8,30,58,59 ours is the first study to our knowl-
edge to report this association between marital status and
smoking at diagnosis after adjusting for other covariates. Pre-
vious studies have described the association between marital
status and smoking among other populations, such as preg-
nant women60 and successful quitters.61 Although the pres-
ent study did not distinguish between recent quitters, quit-
ters, and never smokers, our findings nevertheless highlight
the importance of spousal status in tobacco abstinence. We sug-
gest that personalized cancer care, especially for HNSCC pa-
tients, should incorporate social support particularly in man-
aging cancer-associated behaviors such as smoking. Kashigar
et al62 identified the critical role of an individual’s social en-
vironment, such as family and peer support, on smoking ces-
sation in HNSCC patients. Involving spouses and other key so-
cial support systems may be worthwhile in tobacco smoking
reduction effort among HNSCC patients, described as a vul-

nerable population often with limited social support living in
socially deprived environments.50 Patients with HNSCC who
fit this profile may need extra support to quit smoking,57 and
marital support may be effective in this regard.

Limitations
Our study had limitations. First, its retrospective design re-
stricted which covariates we could analyze. Follow-up data on
survivorship in our cohort of patients with HNSCC would have
provided a more complete and accurate interpretation of the
association of smoking and marital status on survival. In the
current study, we could not access how changes in marital sta-
tus affected smoking status after cancer diagnosis. Moreover,
we were not able to stratify nonsmokers at diagnosis into re-
cent quitters, long-term quitters, and never smokers. This
would have provided a clearer picture of the effect of any to-
bacco use on HNSCC survivorship. Previous studies have
suggested that recent quitters and exsmokers have improved
clinical outcomes compared with current smokers.4,9,11 We rec-
ommend that future studies describe both smoking history and
intensity. Additionally, future prospective studies should in-
vestigate whether changes in marital status affect smoking sta-
tus. For example, are nonsmokers at diagnosis more likely to
smoke after a divorce? Or are former smokers at diagnosis more
likely to start smoking again owing to widowhood or divorce?
We hypothesize that changes in marital status after diagnosis
will affect smoking status and overall outcomes. Further-
more, we did not have information on HPV status that could
have affected our findings, since HPV-positive patients tend
to have better prognosis. Finally, the status of tobacco use in
our study was determined by self-report, without confirma-
tion by biochemical assessments such as carbon monoxide
breathalyzers and urine or salivary cotinine tests.

Conclusions
Despite its limitations, the present study demonstrates the in-
terplay between marital status and smoking at diagnosis for
patients with HNSCC, and it has added to the existing evi-
dence of an association between tobacco smoking and HNSCC
survival. The main strength of the study is the significant find-
ing of the association between smoking status at diagnosis and
marital status, an important component of a patient’s social
environment and support. This has not been previously re-
ported and represents an important avenue for consideration
in smoking prevention and smoking cessation programs in pa-
tients with HNSCC cancer. Although overall smoking rates con-
tinue to decline, smoking remains a significant causative fac-
tor in up to 80% of patients diagnosed with HNSCC.4 This
warrants increased intervention in this cancer population. Fu-
ture research should examine the effect of tobacco cessation
and timing of cessation on survival. Moreover, given the sig-
nificant association between patients’ marital status and im-
proved survival, it would be interesting to monitor marital sta-
tus of cancer patients over the course of their disease and
correlate changes with smoking status and survival. In addi-
tion, future research should examine other social factors such
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as the number of friends who smoke, socioeconomic status,
and level of education to better identify and target high-risk
cancer patients for intervention.

In summary, smoking status at diagnosis was associated
with survival of patients with head and neck cancer: patients
who were smokers at diagnosis were more likely to die during
the study period than those who were not smokers at diagno-
sis. Married patients were less likely to be smokers at diagno-
sis. These findings highlight the need for clinicians to discuss
and encourage spousal involvement in tobacco cessation ef-
forts to mitigate risky behaviors that negatively affect head and

neck cancer survival. Individualized cancer care should in-
corporate social support and management of cancer risk be-
haviors. However, since we have shown that marital status may
confer survival advantage, there is the unanswered question
of how to provide meaningful support for patients with HN-
SCC who are unmarried. Future studies are needed to iden-
tify and evaluate the effectiveness of other feasible, nonmari-
tal support systems for nonmarried patients with HNSCC.
Finally, it is important to understand the underlying mecha-
nism in the association between smoking status and marital
status at the diagnosis of HNSCC.
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