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RESUMO

O tabagismo é fator de risco para varios tipos de cancer, dentre eles o cancer
de cabeca e pescoco (CCP). Apesar do consumo de tabaco também estar
relacionado com a ocorréncia de segundo tumor primario e menor expectativa de
vida, uma taxa consideravel dos pacientes com CCP nao consegue abandonar o
hébito de fumar apds o diagnéstico da doenca. O objetivo deste estudo foi investigar
a influéncia de fatores sociodemograficos, biocomportamentais, clinicopatolégicos e
psicolégicos na manutencdo ou cessacdo do tabagismo em pacientes com CCP
apos o tratamento da doenca. O estudo foi composto por 71 pacientes com CCP que
terminarm o tratamento oncolégico ha no minimo 12 meses. As caracteristicas
demograficas, clinicopatoldégicas e biocomportamentais foram coletadas dos
prontudrios clinicos e o historico de tabagismo ao longo do tratamento do cancer foi
avaliado por meio de entrevista semi-estruturada. Sintomas de ansiedade e
depressao foram avaliados no periodo pré-tratamento por meio do Inventario de
Ansiedade de Beck (BAIl) e Inventario de Depressdo de Beck (BDI),
respectivamente. Vinte e oito pacientes (39,4%) com CCP ainda fumavam
imediatamente ap6s o término do tratamento oncolégico. Esta taxa aumentou para
43,7% quando o status do consumo de tabaco foi avaliado apds 12 meses do final
do tratamento. Na analise univariada foi encontrada associacdo entre variaveis
sociodemogréficos, clinicopatolégicas e psicolégicas e a alteragcdo do habito do
tabagismo em pacientes apés tratamento de CCP. Analise de regressao logistica
mostrou que ter o tumor primario localizado em boca e a ocorréncia do sintoma de
tristeza mensurado pelo BDI antes do tratamento foram preditivos para a
manutencdo do tabagismo 12 meses apos o final do tratamento oncoldgico.
Sentimento de fracasso antes do tratamento oncoldgico foi fator de risco para maior
dificuldade em parar de fumar, tanto logo depois do término do tratamento, quanto
12 meses depois. Os sintomas de ansiedade mensurados pelo BAI no periodo pré-
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tratamento ndo foram associados na andlise multivariada a manutencdo do
tabagismo apods o tratamento oncologico. Os resultados do presente estudo mostram
gue uma importante parcela de pacientes com CCP continuam fumando mesmo
decorrido um ano do final do tratamento da doenca, e que ter o tumor primario
localizado em boca e a ocorréncia de sintomas depressivos sdo preditivos para a
manutencdo do vicio. Portanto, fatores clinicopatologicos e psicolégicos devem ser

considerados no planejamento do tratamento antitabagismo de pacientes com CCP.

Palavras-chave: Neoplasias de cabeca e pescoco. Tabagismo. Ansiedade.
Depresséo.
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ABSTRACT

Smoking is a risk factor for several types of cancer, including head and neck
cancer (HNC). Although tobacco consumption is also related to the occurrence of
second primary tumor and shorter life expectancy, a considerable rate of HNC
patients is unable to quit smoking after the diagnosis of cancer. The aim of this study
was to investigate the influence of sociodemographic, biobehavioral,
clinicopathological and psychological factors on the smoking maintenance after HNC
treatment. The study was composed of 71 HNC patients who had completed cancer
treatment for at least 12 months. Demographic, clinicopathological and biobehavioral
characteristics were collected from clinical records and smoking history throughout
cancer treatment was assessed by a semi-structured interview. Anxiety and
depression symptoms were assessed in the pre-treatment period using the Beck
Anxiety Inventory (BAI) and Beck Depression Inventory (BDI), respectively. Twenty-
eight patients (39.4%) with HNC were still smoking immediately after the end of the
oncological treatment. This rate increased to 43.7% when cigarette smoking status
was assessed 12 months after the end of treatment. In the univariate analysis, an
association was found between sociodemographic, clinicopathological and
psychological variables and changes in the habit of smoking in patients after HNC
treatment. Logistic regression analysis showed that having the primary tumor located
in the oral cavity and the symptom of sadness measured by the BDI before treatment
were predictive for the smoking maintenance 12 months after the end of cancer
treatment. Feeling of failure before cancer treatment was a risk factor for higher
difficulty in quitting smoking both immediately after the end of treatment and 12
months later. In the multivariate analysis anxiety symptoms in the pretreatment
period were not associated with maintenance smoking after cancer treatment. The
results of the current study show that a significant number of HNC patients continue
to smoke even one year after the end of treatment, and that having the primary tumor
located in the oral cavity and specific depressive symptoms are predictive for the

maintenance of tobacco dependence. Therefore, clinicopathological and



psychological factors should be considered in anti-smoking treatment of HNC
patients.

Keywords: Head and neck neoplasm. Smoking. Anxiety. Depression.
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1 INTRODUCTION’

Head and neck cancer (HNC) is a type of cancer with a great increase all over
the world [1,2], and chronic tobacco use is highly known as the main etiological factor
[1-7]. A better prognosis for HNC depends mainly on the initial clinical stage, as
patients with early-stage disease are subjected to less aggressive treatments [3].
However, other factors, such as the maintenance of smoking can also affect the
outcomes of HNC treatment [3-7]. Smoking cessation is highly related to a better
response to cancer treatment [4-7]. It is known that tobacco consumption, especially
at high intensity, can reducing the effects of radiotherapy [6] and chemotherapy [8],
increasing the side effects of oncological treatments [5], as well as the length of stay
[4]. Maintaining tobacco consumption after the cancer treatment also increases the
recurrence and second primary tumor rates [9], in addition to decreasing the survival
time [4,7,10].

Despite that, evidence show that the impact of the HNC diagnosis is not
sufficient for smoking cessation, since a significant number of smokers patients
maintain their addiction throughout cancer treatment and follow-up period [7,11-13].
The maintenance of tobacco addiction may be associated with sociodemographic,
clinicopathological and biobehavioral factors [12-19]. The difficulty in quitting smoking
in non-oncological patients has been associated with being over 40 years old [13],
living with smokers [13], having a low level of education [13,16,18], the absence of
comorbidities [13,16], and not be married [18]. The high intensity and prolonged time
of tobacco use [13,16] and not having a negative perception of smoking [13] have
also been linked to the maintenance of addiction in non-oncological patients. The
intensity of the tobacco withdrawal syndrome also is strongly associated with the
smoker's difficulty in quitting smoking, even after cancer diagnosis [5]. For the HNC
patients, being single [12,15], being over 40 years old [17], having low education [17],
and consuming alcohol and cannabis [17] are factors seen as influencing to maintain
smoking after diagnosis and treatment of the disease. The clinical staging of cancer
[12,15], the location of the tumor [12] and the type of cancer treatment received
[12,15,19] are clinicopathological predictors that also affect the tobacco addiction

after HNC treatment.

" Normalizado de acordo com as normas da Oral Oncology (Anexo B)
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Psychological disorders such as anxiety and depression are also predictors
for maintenance of tobacco dependence [15,19,20-31]. In addition to the high levels
of anxiety and depression throughout oncological treatment, the fear of recurrence
and social support are also predictors associated with changes in the intensity of
tobacco consumption in cancer patients [15,19,20-29]. Higher levels of depression
also have been associated with continued smoking [32]. Tobacco can be used as
“self-medication” to alleviate anxiety symptoms, thus suggesting that anxiety leads to
continued smoking [33]. Therefore, the relationship between smoking and
psychological disorders such as depression and anxiety can be bidirectional [33-36].

To help cancer patients quit their addiction, it is necessary to recognize how
changing the smoking habit is multifactorial and complex, as well as knowing the
main factors that may be related to tobacco addiction [19,29]. Although the link
between psychological factors and smoking in cancer patients is known [15,19,20-
31], no study has explored the influence of specific symptoms of anxiety and
depression before starting the oncological treatment on the smoking addiction in
HNC patients. Thus, the aim of this study was to investigate the influence of
sociodemographic, clinicopathological, biobehavioral and psychological factors on
the smoking cessation after HNC treatment.
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2 PATIENTS AND METHODS

2.1. Patients

This is a retrospective cross-sectional study, approved by the Research Ethics
Committee of Sdo Paulo State University (Unesp), School of Dentistry Aragatuba
(Number: 4.425.141). This study included patients with definitive diagnosis of head
and neck squamous cell carcinoma, who were treated in the Oral Oncology Center,
Sé&o Paulo State University (Unesp), School of Dentistry Aracatuba, SP, Brazil. The
patients should be smokers when they noticed the first sign or symptom of tumor and
have data available from anxiety and depression symptoms measured in the cancer
pre-treatment period. Patients who did not have the primary tumor located in the oral
cavity, pharynx (hipopharynx or oropharynx) and larynx, those who refused to
participate or those who had any cognitive deficit that made he/she impossible to

understand the questions asked were excluded from the study.

2.2 Study Variables

2.2.1 Sociodemographic, clinicopathological and Biobehavioral Variables

Sociodemographic (gender, age, marital status, living alone, religion, color
skin, education and family income), clinicopathological (occurrence or not of
comorbidities, anatomical location of the primary tumor, clinical staging and type of
oncological treatment) and biobehavioral (alcohol and tobacco consumption at the
time of diagnosis) data were obtained from the clinical records of patients. The tumor
location was classified into three anatomical regions: oral cavity, pharynx and larynx.
The clinical staging of HNC was defined according to the Union for International
Cancer Control (UICC) [37]. A structured interview was conducted with each patient
to explore the smoking habit throughout cancer treatment and the period after
treatment. The patients answered about age at smoking initiation and if they lived
with smokers in their childhood. The type of cigarette and the intensity of smoking at
the time of diagnosis were also asked. Smoking intensity was evaluated according to
the number of cigarettes smoked per day, graded into light (1 to 10 cigarettes),

moderate (11 to 20 cigarettes) and severe addiction (more than 20 cigarettes) [38].
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Smoking status of each patient immediately and 12 months after the end of cancer

treatment was also recorded.
2.2.2 Psychological Variables

The information regarding anxiety and depression symptoms were extracted
from the database of the Psychosomatic and Education Research Center, Oral
Oncology Center, S&o Paulo State University (Unesp), School of Dentistry
Aragatuba, SP, Brazil. These data were collected through the Beck Anxiety Inventory
(BAI) [39] and Beck Depression Inventory (BDI) [40] after the diagnosis of cancer
before starting the treatment.

The BAI is a self-report scale that measures the occurrence and intensity of
anxiety symptoms [39]. Symptom severity levels are graded by four scores: 1
(absolutely not), 2 (slightly: it didn't bother me too much), 3 (moderately: it was very
unpleasant, but | could bear it) and 4 (severely: | could hardly bear it). The BDI [40]
was created to measure the intensity of depressive episodes in the week prior to its
application. It is a questionnaire consisting of 21 questions. The scale contains four
possibilities of answers that vary in severity of depressive symptoms ranging from O
to 3.

2.3 Statistical Analysis

The collected data were stored in the Microsoft Office Excel 2010 program.
The simple frequency, univariate and multivariate analyzes were performed with
SPSS program (IBM® SPSS® Statistics version 21, Inc., Chicago, IL). The chi-square
and Fisher's exact tests were used to investigate the association between the study
variables and the outcomes of smoking status (immediately and 12 months after the
end of cancer treatment). The tumor location was also categorized into tumors
located or not in the oral cavity. The marital status was divided into being married
and not being married. The psychological data were used considering the presence
or absence of BAI and BDI symptoms the levels of these symptoms classified as
minimal, mild, moderate or severe. Based on the total score of BAI and BDI, the
measures of lower or higher occurrence of anxious and depressive symptoms also
were used, respectively. For the multivariate analysis, logistic regression was

performed using the all sociodemographic, clinicopathological, biobehavioral and
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psychological variables as independent variables, while the two smoking outcomes
(smoking maintenance/cessation immediately and 12 months after treatment
completion) were used as response variables. In the multivariate analysis, each
symptom of anxiety and depression was evaluated by a binary measure (yes or no).

The P values < .05 were considered significant for all analyses.
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3 RESULTS

3.1 Sociodemographic, clinicopathological, and biobehavioral

characteristics in HNC Treated Patients

Of the 71 patients included in the study, most were male (90.1%), with middle-
aged (69% between 45 and 65 years old) (Table 1). The mean age of the patients
was 61.7 years, with the youngest participant 44 and the oldest 89 years. Regarding
the marital status, 46 patients (64.8%) were married and 60 (84.5%) did not live
alone (Table 1). Forty seven patients (66.3%) were catholic and 46 (64.8%) self-
declared white skin color (Table 1). Eighteen patients (25.4%) have completed
middle school, while 16 (22.5%) stopped before finishing (Table 1). The monthly
income of most patients was between R$1,000 and R$5,000 (52.1%) or was below
R$1,000 (45.1%) (Table 1).

Forty-six (64.8%) HNC patients had no comorbidities, had the tumor in the oral
cavity, had the disease in an initial clinical stage (I or Il) (Table 1). Regarding the
modality of cancer treatment, most patients (50.8%) underwent only surgery (Table
1).

Table 1 Sociodemographic and Clinicopathological Data of HNC
Treated Patients

Variable | N (%)
Sex
Male 64 (90.1)
Female 7 (9.9)
Age
0-45y 1(1.4)
45-65y 49 (69.0)
>65y 21 (29.6)
Marital Status
Married 46 (64.8)
Divorced 12 (16.9)
Single 8 (11.3)
Widowed 5 (6.0)
Living alone
No 60 (84.5)

Yes 11 (15.5)




Table 1 Sociodemographic and Clinicopathological Data of

HNC Treated Patients

Variable | N (%)
Religion
Catholic 47 (66.3)
Protestant 12 (16.9)
Deist 5(7.0)
Spiritist 5(7.0)
Candomble 1(1.4)
No religion 1(1.4)
Skin Color
White 46 (64.8)
Non-white 25 (35.2)
Education
Elementary School 12 (16.8)
Incomplete Elementary School 9 (12.7)
Middle School 18 (25.4)
Incomplete Middle School 16 (22.5)
High School 6 (8.5)
Incomplete High School 7 (9.9)
University 1(1.4)
Postgraduate 2 (2.8)
Income
< R$ 1.000 32 (45.1)
R$1.000 a R$ 5.000 37 (52.1)
> R$5.000 2 (2.8)
Comorbidity
No 46 (64.8)
Yes 25 (35.2)
Tumor location
Oral cavity 46 (64.8)
Pharynx 14 (19.7)
Larynx 11 (15.5)
Clinical stage
Early stage (I/11) 46 (64.8)
Advanced stage (ll1l/IV) 25 (35.2)
Treatment
Surgery 36 (50.8)
Surgery + Radio 15 (21.1)
Radio 10 (14.1)
Radio + Chemo 5(7.0)
Surgery + Radio + Chemo 5(7.0)

21
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Thirty-eight patients (53.3%) were current drinker at the time of diagnosis
(Table 2). All patients were smokers when they noticed the first sign or symptom of
the disease, 35 (49.3%) were severe smokers and paper cigarettes was the main
type of cigarette consumed by most patients (69%) (Table 2). Thirty-eight patients
(53.5%) started smoking in adolescence (between 12 and 18 years old) (Table 2)
and 61 patients (85.9%) reported that when they were children they lived with a
relative who was a smoker (Table 2). The mean time of smoking among patients in
this study was 43.1 years. With most patients (40.8%) smoked for 40 to 50 years
(Table 2). Forty-three patients (60.6%) no longer smoked after the end of cancer
treatment, while 28 patients (39.4%) maintained tobacco use. After 12 months of the

end of cancer treatment, the rate of smokers increased to 43.7% (Table 2).

Table 2 Biobehavioral Data of HNC Treated Patients

Variable | N (%)
Alcohol consumption at the time of diagnosis

None 8 (11.3)

Current drinker 38 (53.5)

Ex drinker 25 (35.2)
Tobacco intensity at the time of diagnosis

Light 8 (11.3)

Moderate 28 (39.4)

Severe 35 (49.3)
Type of cigarette smoked at diagnosis

Straw cigarette 2 (2.8)

Paper cigarette 49 (69.0)

Straw and paper cigarrete 20 (28.2)
Age of first cigarette use

Childhood (0 -12 years) 15 (21.1)

Adolescence (12 — 18 years) 38 (53.5)

Adult ( >18 years) 18 (25.4)
Living with a smoker in childhood

No 10 (14.1)

Yes 61 (85.9)
Time of smoking

< 20 year 1(1.4)

20-30 years 7 (9.9)

30-40 years 18 (25.4)

40-50 years 29 (40.8)

> 50 years 16 (22.5)
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Table 2 Biobehavioral Data of Smokers Patients of Treated HNC

Variable N (%)

Tobacco consumption immediately after the
end of cancer treatment
No 43 (60.6)
Yes 28 (39.4)
Tobacco consumption 12 months after the end
of treatment
No 40 (56.3)
Yes 31 (43.7)

3.2 Anxiety and Depression Symptoms in HNC Treated Patients

Table 3 show that anxiety symptoms were present in 63 (88.7%). When the
anxiety symptoms were graded by intensity, 49 (69%) patients had minimum
symptoms, 18 (25.4%) had mild symptoms, 2 patients (2.8%) had moderate
symptoms and 1 (4.2%) had symptoms severe (Table 3). Depression symptoms were
reported by 54 patients (76.1%) (Table 3). Fifty-one patients (71.9%) had depression
symptoms graded as minimum, 11 (15.5%) mild symptoms, 5 patients (7%) had
moderate symptoms of depression while 1 (1.4%) had severe symptoms (Table 3).

Table 3 Anxiety and Depression Symptoms in
Smokers Patients of Treated HNC at diagnosis

Variables N (%)
Anxiety symptoms (BAI)
Present 63 (88.7)
Absent 7 (9.9)
Missing 1(1.4)
Anxiety symptoms — level
Minimum 49 (69.0)
Mild 18 (25.4)
Moderate 2 (2.8)
Severe 1(1.4)

Missing 1(1.4)
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Table 3 Anxiety and Depression Symptoms in

Smokers Patients of Treated HNC at diagnosis

Depression symptoms (BDI)

Present 54 (76.1)
Absent 14 (19.7)
Missing 3(4.2)
Depression symptoms - Level
Minimum 51 (71.9)
Mild 11 (15.5)
Moderate 5(7.0)
Severe 1(1.4)
Missing 3(4.2

3.3 Associations between marital status, tumor location and time of

smoking with smoking outcomes

The univariate analysis showed that divorced patients with HNC had greater
difficulty in quitting smoking compared to single, married and widowed patients
immediately (P= 0.015) and 12 months (P = 0.031) after the end of cancer treatment
(Table 4). The same difficulty was observed in both outcome in patients with tumor
located in the oral cavity compared to those with tumor in the pharynx and larynx
(P=0.047; P=0.012, respectively) (Table 4). Patients who smoked for 40 to 50 years
had greater difficulty in quitting when compared to patients who smoked for less than
40 years and for more than 50 years, both soon after ending oncological treatment
(P=0.005) and 12 months after the end of treatment (P=0.005) (Table 4).
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Table 4 Associations between sociodemographic, clinicopathological and

biobehavioral variables and smoking outcomes

Variables Immediately after the 12 months after the end
end of treatment of treatment

Marital Status .015%° .0312°

Tumor location .0472°¢ .0122¢

Time of smoking .0052¢ 01424

 Values were considered statistically significant at P <.05 (chi-square test or Fisher's exact test).

® Values were measured with the categories (married, divorced, single or widowed).

“ Values were measured with the categories (oral cavity, pharynx and larynx).

4 Values were measured with the categories (< 20 year, 20-30 years, 30-40 years, 40-50 years, > 50 years).

3.4 Association between symptoms of anxiety and depression and

smoking outcomes

Having low levels of anxiety symptoms was associated with quitting smoking
immediately after (P=0.022) and 12 months (P=0.004) after the end of treatment
(Table 5). Patients who claimed to feel tremors in the legs (P=0.044; P=0.079) and
difficult to relax (P=0.044; P=0.017) were associated with not quitting smoking in
HNC patients immediately after and 12 months after the end of treatment,
respectively (Table 5). Patients who reported feeling imbalance (P=0.035) and to be
very nervous (P=0.020) before starting cancer treatment had more chances to
maintain the smoking addiction immediately after the end of oncological treatment
(Table 5). HNC patients who had no depressive symptoms (P=0.005) or had minimal
symptoms (P=0.020) were more likely to quit smoking immediately after ending the
treatment (Table 5). Patients with lower occurrence of depressive symptoms
measured by the BDI were more likely to quit smoking, when compared to patients
with more intense symptoms, immediately after (P=0.022) and 12 months after the
end of treatment (P=0.043) (Table 5). Patients who reported feeling sadness
(P=0.002; P=0.011 respectively), failure (P=0.002; P=0.023, respectively) or guilty
(P=0.008; P=0.008, respectively) before starting cancer treatment had more
chances to keep tobacco consumption immediately and 12 months after the end of
cancer treatment, respectively (Table 5). According to the univariate analysis,
depressive symptoms such as feeling a worse than others (P=0.036), having the idea
of killing yourself (P=0.029), having difficulty making decisions (P=0.034), having
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difficulty sleeping (P=0.022) and concern for health (P=0.035) were associated with
continuing to smoke immediately after the end of cancer treatment (Table 5).

Table 5 Associations between psychological variables and smoking outcomes

Variables Immediately after the 12 months
end of cancer after the end
treatment of treatment

Anxiety symptoms — Class .0228° .004 2P

Tremors in the legs 044 2P 079"

Unable to relax .0443P 0172

Imbalance .0252° .068°

Nervous .020 &P .064°

Depression symptoms (BAI) .005#° A77°¢

Depression symptoms — Class .0202P .149°

Depression symptoms 02224 04324

Sad .0022° .0112°

Failure .0022° .0232°

Guilty .0082°P .0082P

Worse than others .0362P 347"

Ideas to kill yourself .0292P .0462P

Decisions .0342° .350°

To sleep .0222P .091°

Health concern .0352P .077°

# Values were considered statistically significant at P < .05 (chi-square test or Fisher's exact test).
® Values were measured with the severity categories (minimum, mild, moderate, or severe).

¢ Values were measured with the binary measure (yes or no).

4 Values were measured with the intensity measure (Lower or Higher).
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3.5 Depression symptoms and tumors located as predictors of

smoking maintenance after HNC treatment

In the multivariate analysis, HNC patients with tumors located in the oral cavity
were more likely to continue smoking after 12 months of the end of oncological
treatment when compared to patients who did not have tumors located in the oral
cavity (B= 6.891, 95% confidence interval [Cl]=1.661-28.580, P= .008; Table 6).
Patients who reported prior to cancer treatment having failed in life had greater
difficulty in quitting smoking soon (B= 13.455, 95% CIl= 3.210-56.395, P < 0.001;
Table 6) and 12 months after the end of cancer treatment (3= 4.537, 95% CIl = 1.049-
19.628, P=0.043; Table 6). Those HNC patients who reported feeling sad in the pre-
treatment period were 5.2 times more likely to continue smoking 12 months after the
end of treatment when compared to patients who did not feel sad (B= 5.279, 95%
Cl=1.254-22.235, P=0.023; Table 6).

Table 6 Predictors of smoking maintenance after head and neck cancer treatment

Dependent Response Variables
Variables Immediately after the end 12 months after the end of
of cancer treatment treatment
B ‘ 95% IC ‘ P B 95% IC P
Tumor location®” — — — 6.891 1.661- 0.008
28.580
Failure®® 13.455 3.210- <0.001 4537 1.049- 0.043
56.395 19.628
Sadness ¢ - - - 5.279  1.254- 0.023
22.235

#These variables remained in the final regression model.

® Values were measured with the categories (tumor located in the oral cavity or tumor not
located in the oral cavity).

¢ Values were measured with the binary measure (yes or no).
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4 DISCUSSION AND CONCLUSION

The results of the current study reveal that 39.4% of patients with HNC were still
smoking right after treatment ended. The maintenance of smoking after diagnosis
and treatment in HNC patients has been proven [12,13]. Ostroff et al. showed that
one-third of the patients with cancer in the upper aerodigestive tract, who smoked
before the cancer diagnosis, continued to smoke even after ending the cancer
treatment [12]. The current study observed an increase in the proportion of smokers
patients 12 months after the end of HNC cancer treatment. This finding is possibly
due to the belief of patients that, if they do not reduce the use of tobacco, they may
have less chance of cure or greater chance of occurrence of a second cancer.
According to Grittz et al., although the relevance of smoking cessation by cancer
patients is known, the stage of the cancer diagnosis has not been so well explored by
health professionals, who underestimate this moment as an opportunity to stimulate
the smoker patient learning to quit smoking [41]. Most health professionals who
address the issue of combating smoking in cancer patients, do so only in the first
consultations, not discussing treatment or support options for quitting addiction [41-
44]. This support throughout cancer treatment is essential for success in quitting
smoking [43-46].

Our results also indicated that having the primary tumor located in the oral cavity
positively influenced continuing smoking soon after the end of treatment in HNC
patients. Patients with tumors in the oral cavity were 6.8 times more likely to continue
smoking than those with tumors in the pharynx or larynx. This same finding has been
reported in other studies [12,19]. Ostroff et al. conducted a study with 74 HNC
patients and found that those with tumors in the oral cavity were 3.2 times more likely
to continue smoking than those with tumors located in the larynx or pharynx [12].
Normally HNC patients with primary lesion located in the oral cavity are subjected to
less extensive surgeries, with a reduction in the occurrence of aesthetic and
functional sequels compared to patients with tumors in other sites [19,47]. One
hypothesis is that the fact of having fewer sequels may lead the patient to minimize
the severity of the cancer and its etiological factor, which could negatively influence
the patient’s decision to quit smoking [19].

We also found that HNC patients who felt sad before starting treatment had

greater difficulty in quitting smoking compared to those who did not have this
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depressive symptom. Another depressive symptom reported by HNC patients before
treatment that was associated with smoking both soon and after 12 months after the
end of treatment it was the feeling of having failed in life. A study from our center
explored the main motivations for smoking according to the smoker's own perception,
and found negative emotions and feelings as factors highly related to smoking and its
intensity [31]. Sarafim-Silva et al. observed that the majority of the smokers (83.7%)
believed that they consumed cigarettes due to stress, anxiety and nervousness [31].
Khodadadi et al. in a study with HNC patients found that stress relief was often
reported as a benefit to continuing to smoke [42]. The relationship between the
occurrence of anxiety and depression symptoms in HNC patients and the
maintenance of the smoking habit has already been proven [15,19,23,24-29].

Humphris et al. evaluated smokers with oral and oropharyngeal cancer and
observed that 15 months after the end of treatment, the levels of anxiety were higher
among those who continued smoking cigarettes, when compared to those who
stopped smoking [29]. Chang et al. when analyzing factors that influenced to keep
smoking after oral cancer treatment, it found that depression was significantly
associated with this continuing [15]. Guimond et al observed that those cancer
patients who had a higher occurrence of depressive symptoms after cancer
treatment were also more likely to continue to smoke [22]. They also showed that
patients who stopped smoking had a decrease in depressive symptoms [22]. Bloom
et al. found the same evidence when evaluating 134 patients with HNC and lung
cancer. In this study, patients who stopped smoking had fewer depressive symptoms
when compared to those who continued to smoke after 12 months of cancer surgery
[24]. Duffy et al. observed that HNC patients who controlled the symptoms of
depression were more successful in quitting tobacco [26].

Although other studies have found an association between difficulty in quitting
smoking and depressive symptoms in patients with HNC [15,19,26-29] to our
knowledge this is the first study that has assessed the association of each symptom
measured by a depression assessment instrument in the HNC population. Dorison et
al. in a study with non-cancer patients, found that sadness had a stronger association
with smoking than the other negative emotions evaluated, in addition to being a
factor linked to relapse into addiction even after 20 years of abstinence [48]. A study
evaluated smokers who participated in an anti-smoking cognitive-behavioral

treatment program and found that for those patients who were able to quit and
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relapsed in less than 3 months, the frustration feeling was an important predictor [49].
We believe that this relationship between feeling sad or feeling of having failed in life
and maintenance of smoking found in our study can be explained by the fact that
negative emotions can influence decisions making [50,51] and increase the craving
for cigarettes [52].

To continue smoking is harmful to cancer patients [4-11]. A study evaluated
202 patients with HNC and observed that the rate of toxicity of radiotherapy was 49%
for those who continued smoking during treatment, while this adverse effect was
observed only in 31% of patients who had stopped smoking before starting treatment
[11]. When analyzing the overall survival over five years, they found that those
patients who stopped smoking had a survival rate of 55%, while in patients who were
still smokers the survival rate was 23% [11]. Tabuchi et al. evaluated the correlation
of smoking with mortality in 30.658 patients with various types of cancer in the city of
Osaka-Japan. They found that the risk of death in 10 years was 11% higher for
patients who continued smoking, when compared to patients who stopped smoking
[7]. The lack of psychological data of patients with HNC after tumor treatment can be
considered a limitation of this study. As well as the fact that data collected in the
interview depend only on the patient's self-report, which can be harmed by the lack of
memories or insecurity of the patient. The absence of biochemical laboratory
analyzes in bodily fluids that confirm the absence of tobacco use can also be
considered a limitation of this study.

In general, our results show that symptoms of depression in the pre-treatment
period and location of the primary tumor are associated with maintaining tobacco
consumption after treatment in HNC patients. Those patients who felt they had
already failed at some point in their life or who felt sad before starting cancer
treatment has greater difficulty in quitting smoking. The same difficulty is observed in
HNC patients with the tumor located in the oral cavity. This study is of great
importance for a better understanding of the different factors that make it difficult for
HNC patients to abstain from smoking, which can provide them with a better quality
of life and prognosis. In view of our results specific depressive symptoms should be

considered in the development of anti-smoking strategies for HNC patients.
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