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AbstrAct: Introduction: Tobacco use is directly related to the future incidence of  lung cancer. In Brazil, a 
growing tendency in age-adjusted lung cancer mortality rates was observed in recent years. Objective: To describe 
the profile of  patients with lung cancer diagnosed and treated at the National Cancer Institute (INCA) in Rio 
de Janeiro, Brazil, between 2000 and 2007 according to their smoking status. Methods: An observational study 
was conducted using INCA’s database of  cancer cases. To assess whether the observed differences among 
the categories of  sociodemographic variables, characterization of  the tumor, and assistance — pertaining to 
smokers and non-smokers — were statistically significant, a chi-square test was applied. A multiple correspondence 
analysis was carried out to identify the main characteristics of  smokers and non-smokers. Results: There 
was a prevalence of  smokers (90.5% of  1131 patients included in the study). The first two dimensions of  the 
multivariate analysis explained 72.8% of  data variability. Four groups of  patients were identified, namely 
smokers, non-smokers, small-cell tumors, and tumors in early stages. Conclusion: Smoking cessation must be 
stimulated in a disseminated manner in the population in order to avoid new cases of  lung cancer. The Tumors 
in Initial Stages Group stood out with greater chances of  cure.

Keywords: Lung neoplasia. Neoplasia staging. Multivariate analysis. Biostatistics. Electronic health records. 
Smoking habit.
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INTRODUCTION

Cancer is a public health problem in developed and developing countries alike. Although it 
was a practically unknown and rare illness at the beginning of  the 20th century, lung cancer has 
become very frequent over the years1. The International Agency for Research on Cancer (IARC) 
estimated 1.61 million new lung cancer cases in 2008, representing 12.7% of  all cases in the 
world. It was also the most frequent cause of  death by cancer worldwide, counting 1.38 million 
casualties, which is equivalent to 18.2% of  the total number of  deaths by cancer2.

In North America, Eastern Asia, and practically all European countries, lung cancer 
is the most common cause of  death by cancer among males1. Its incidence and mortality 
rates are generally lower among women, but in 2008 lung cancer was the 4th most frequent 
cancer type amidst new cases and the second cause of  death2.

In Brazil, the mortality rates due to lung cancer — adjusted by age — increased between 
1980 and 20073,4. The Health Ministry estimated an absolute incidence of  27,310 cases of  
lung cancer in Brazil for 2012. In terms of  incidence rates, malignant lung neoplasia is the 
2nd more frequent among men (18/100 thousand) and the 5th most occurring among women 
(10/100 thousand). States in the southern and southeastern regions of  Brazil, known by 
their elevated urbanization indices and high prevalence of  smoking, concentrate the highest 
incidence rates5.

resumO: Introdução: O consumo de tabaco está diretamente relacionado à incidência futura de câncer de 
pulmão. No Brasil foi observada uma tendência de crescimento da taxa de mortalidade ajustada por idade, para esta 
enfermidade nos últimos anos. Objetivo: Descrever o perfil dos pacientes com câncer de pulmão diagnosticados e 
atendidos no Instituto Nacional de Câncer (INCA), no Rio de Janeiro, Brasil, entre 2000 e 2007 segundo condição 
tabagística. Métodos: Foi realizado um estudo observacional, utilizando dados do Registro Hospitalar de Câncer do 
INCA. Para avaliar se as diferenças observadas entre as categorias das variáveis sociodemográficas, de caracterização 
do tumor e da assistência — para fumantes e não fumantes — são estatisticamente significativas, foi aplicado o teste 
qui-quadrado. A análise de correspondência múltipla foi utilizada para identificar as características predominantes 
dos fumantes e não fumantes. Resultados: Foi observado um predomínio de pacientes fumantes (90,5% dos 1131 
incluídos no estudo). As duas primeiras dimensões da análise de correspondência múltipla explicaram 72,8% da 
variabilidade dos dados. Quatros grupos de pacientes foram identificados: fumantes, não fumantes, tumores de 
pequenas células e tumores em estádios iniciais. Conclusões: O estímulo à cessação do tabagismo deve ser realizado 
de forma disseminada na população para que novos casos de câncer de pulmão sejam evitados. Destaca-se o Grupo 
Tumores em Estádios Iniciais, que tem maiores chances de cura.

Palavras-chave: Neoplasias pulmonares. Estadiamento de neoplasias. Análise multivariada. Bioestatística. Registros 
eletrônicos de saúde. Hábito de fumar.
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The geographical and temporal patterns of  lung cancer incidence are greatly determined 
by tobacco consumption. An increase in tobacco consumption is directly related (20 to 
30 years later) to higher incidences of  lung cancer. Likewise, decreased consumption 
leads to less future incidences. In Brazil, 82% of  the deaths by lung cancer among men are 
attributed to smoking; among women, this number reaches 41%6. In individuals who quit 
smoking, the risk of  developing lung cancer gradually decreases over 15 years and remains 
about 2 times higher than among those who never smoked7.

Although the majority of  lung cancer cases is attributed to smoking, this type of  
neoplasia is also an important problem among individuals who never smoked. There is no 
epidemiologic evidence of  the incidence of  lung cancer among non-smokers, but the proportion 
of  non-smokers who develop this disease is increasing, especially in Asian populations. 
Some explanations for this phenomenon are: better information data on smoking, especially 
after the arrival of  Epidermal Growth Factor Receptors (EGFR); increased life expectancy 
and, therefore, a longer time of  exposure to the risk of  falling ill; and improvements in 
diagnoses of  tumors previously classified as carcinomas of  unknown origin8,9.

Over the last years, the etiology of  lung cancer among non-smokers has become more 
well-defined in terms of  genetic risk factors and carcinogenesis molecular bases. It is known 
that this illness occurs more frequently among women and that the predominant histologic 
type is the adenocarcinoma. A molecular approach has revealed that there are important 
differences regarding lung cancer between smokers and non-smokers8,9.

The purpose of  this article is to describe the relation between smoking and other 
variables related to lung cancer among patients with this illness assisted at the Hospital for 
Stage I Cancer at the Instituto Nacional de Câncer José Alencar Gomes da Silva (INCA) between 
2000 and 2007. The characterization of  individuals who fall ill due to lung cancer can aid in 
clarifying gaps about the factors that led to the occurrence of  this disease.

METHODS

This study is part of  a research project approved by the Ethics Committees of  INCA 
and of  the Sergio Arouca National School of  Public Health, registered on protocols 
CAAE-012.0.007.031-11 and CAAE-0163.0.031.007-11 in the Research Ethics National 
System. The authors hereby declare the absence of  any conflicts of  interest.

Data source anD stuDy population

The data presented in this study were extracted from the database of  the Hospital for 
Stage I Cancer at the INCA by means of  an electronic database management tool developed 
by INCA for keeping hospital registers.
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The cases selected to participate in the study were individuals with primary malignant 
bronchi and lung neoplasia who were diagnosed and assisted at INCA’s Hospital for Stage 
I Cancer between 2000 and 2007. The term “lung cancer” was used to represent malignant 
bronchi and lung neoplasia whose topography and morphology were classified according 
to the International Classification of  Diseases for Oncology (ICD-O/3)10. We considered as 
smokers individuals who had smoked at some point in life, that is, those who were smokers 
on the date of  the diagnosis as well as former smokers. Non-smokers were the participants 
who reported never having smoked.

The individuals who were considered eligible to participate in this study were patients 
older than 29 years of  age who had not undergone any previous treatment prior to their 
arrival at INCA and whose diagnoses were confirmed by histopathological  exams that 
specified the morphology of  the tumor.

The data were analyzed in stages by comparing patients who smoked to non-smokers 
according to variables that characterized the following: sociodemographic profile and risk 
factors (sex, age range, schooling, marital status, family history of  cancer, and alcoholism);  
the tumor (detailed primary location, histological type and clinical stage according to the 
TNM-611; treatments used (first treatment received and stage of  the disease at the end of  
the first treatment).

The patients without complete information pertaining to the variables included in the 
analysis were excluded from the database.

In the first stage, we described the characteristics studied according to each patient’s 
smoking status. In order to evaluate whether the differences observed between smokers and 
non-smokers were statistically significant, we applied the χ2 test, considering a significance 
level of  5%.

In the second stage, the relation between the characteristics studied and smoking was 
evaluated with the use of  a statistical tool known as multiple correspondence analysis 
followed by a dendrogram to aid the visualization of  the similarities. In this stage, we used 
only the variables that presented a p < 0.20 on the χ2 test.

Multiple corresponDence analysis

Whenever it is necessary to study the relations among a large number of  variables 
simultaneously, tools of  multivariate analysis, such as multiple correspondence analyses, 
can be used, as these techniques allow for synthetic representations of  large sets of  data. 
Correspondence analysis is an exploratory and descriptive statistical technique used in 
analyses of  data organized in contingency tables for the purpose of  verifying associations or 
similarities between qualitative or quantitative variables categorized without a probabilistic 
distribution defined a priori12,13.

A graphic representation of  the results obtained through the correspondence analysis 
displays the entire distribution of  the characteristics studied, which can be subjectively 
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interpreted as similarities. Each category of  each variable is represented by a point and 
the distance from one point to the other represents the relations among the categories 
of the variables13,14.

Our starting point to conduct the multiple correspondence analysis was an (n x p) 
matrix in which each (n) line corresponded to one patient and each (p) column referred to 
one characteristic studied. Each patient presents a (pi, i = 1,...,n) profile defined by his/her 
characteristics; likewise, a (pj, j = 1,...,p) profile can be drawn for each variable based on the 
patient’s answers12.

Considering the (n x p) matrix as a set of  n points within a space of  p dimension, the 
center of  gravity of  the mass of  data corresponds to the mean value of  all profiles, and can 
be therefore denominated the “profile expected value”. The distances between each point 
and the center of  gravity are distances between observed and expected values, which, for 
this reason, are called χ2 distances12,15.

The average of  the χ2 distances corresponds to a measure of  similarity called inertia; it 
takes on a zero (0) value when all points of  the data matrix are superimposed to the center 
of  gravity. The total inertia can be decomposed in relative inertias pertaining to each one of  
the evaluated dimensions15,16. 

The square root of  the inertia corresponds to a measurement called eigenvalue, which 
indicates how much of  the total data variability is being explained by that dimension15.

The analysis of  the absolute contribution of  each category — obtained through the 
inertia — along with the observation of  the points on the graph of  the correspondence analysis 
allow for the conceptual characterization of  a graph’s axis, also known as “dimensions”. 
The relative contribution of  a category, in turn, measures how much of  the variability of  a 
given category is explained by the analyzed dimension14.

In the present study, it was expected that the graphic representation of  the dimensions 
would display grouping areas of  the categories of  the variables included in the analysis on 
the categories of  smoking, so that we could identify the predominant characteristics of  the 
patients who smoked as well as of  those who did not smoke.

With the purpose of  complementing the interpretation of  the results yielded by the multiple 
correspondence analysis, we devised a dendrogram that divides the data in similar groups 
based on the average of  the coordinates obtained through the correspondence analysis17.

The statistical procedures were carried out on the free R software, version 2.11 (The R 
Foundation for Statistical Computing, Vienna, Austria; http://www.r-project.org/) with 
the aid of  the program ca version 0.3318 and the statistical package Stata 9.0.

RESULTS

Out of  the 2265 patients who met the study’s inclusion criteria, 1131 had complete 
information about all the variables and were thus considered in the analysis of  the data. 
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The highest percentages of  lack of  information were observed in relation to the variables 
tumor stage (29.5%), family history of  cancer (20.0%) and alcoholism (17.6%).

socioDeMographic profile of the patients

Overall, we observed a predominance of  male patients (male/female ratio 2,3:1) who 
smoked (90.5%). Between 2000 and 2007, the prevalence of  smoking increased about 1,5% 
per year on average.

Statistically significant differences were observed between smokers and non-smokers 
when the data were analyzed by sex, age range, marital status, and alcoholism (Table 1). 
The male/female sex ratio (2,6:1) among patients who smoked was almost 3 times higher 
when compared to the same ratio among non-smokers (0,9:1). We verified that the disease 
manifested itself  in more advanced ages (64 years on average) among the non-smokers than 
amidst the smokers (61 years on average). The percentage of  widowed individuals among 
the non-smokers was two times higher in relation to the smokers. Approximately two thirds 
of  the patients who smoked also consumed alcohol; on the other hand, alcoholism was 
registered in less than one quarter of  the individuals who did not smoke.

We did not find statistically significant differences regarding schooling and family history 
of  cancer. Concerning years of  study, a high percentage of  patients with only a few years of  
schooling was observed, both smokers and non-smokers. The occurrence of  cases of  cancer 
in relatives up to the second degree was reported by about half  of  the patients, regardless 
of  smoking (Table 1).

Profile of tumor-related characteristics

In regards to tumor-related characteristics, the differences observed between smokers 
and non-smokers were statistically significant (Table 1).

The predominant location of  the tumor was the upper lobe of  the lung, and it was 35.9% 
more frequent among smokers than among non-smokers. Although more rare, tumors 
located in the lower lobe of  the lung were twice more frequent among the non-smokers 
in relation to the smokers. Among the non-smokers, cases of  tumors located in the main 
bronchus were not registered.

Lung adenocarcinoma was the predominant histological type among the non-smokers, and 
it corresponded to more than half  of  the tumors in this group. Among the smokers, 
adenocarcinomas and squamous-cell carcinomas were the most frequent. Small-cell carcinomas 
occurred more frequently among the smokers.

Concerning the clinical stages, 85.9% of  the patients arrived at INCA when the disease 
was advanced (stages III and IV). Among the patients who did not smoke, we observed an 
increase of  44.1% of  patients in stages I and II in relation to those who smoked.
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Table 1. Distribution of the study population according to characteristics related to the patients, tumors, 
and treatment by smoking status, Hospital do Cancêr/Instituto Nacional de Cancêr, 2000 – 2007.

Characteristics studied
Smokers Non-smokers Total

p-value
n % n % n %

All cases 1023 90.5 108 9.5 1131 100
Sex

Male 740 72.3 51 47.2 791 69.9 < 0.001Female 283 27.7 57 52.8 340 30.1
Age range

30 to 49 years 136 13.3 12 11.1 148 13.1

0.00750 to 59 years 295 28.8 22 20.4 317 28.0
60 to 69 years 371 36.3 35 32.4 406 35.9
70 to 89 years 221 21.6 39 36.1 260 23.0

Schooling
Up to elementary school – not finished 619 60.5 63 58.3 682 60.3 0.737Finished elementary school or more 404 39.5 45 41.7 449 39.7

Marital status
Married 674 65.9 65 60.2 739 65.3

0.008Separated 86 8.4 8 7.4 94 8.3
Single 163 15.9 13 12.0 176 15.6
Widow(er) 100 9.8 22 20.4 122 10.8

Family history of cancer
Present 514 50.2 60 55.6 574 50.8 0.343Absent 509 49.8 48 44.4 557 49.2

Alcoholism
Present 616 60.2 25 23.1 641 56.7 < 0.001Ausent 407 39.8 83 76.9 490 43.3

Detailed primary location
Main bronchus 10 1.0 0 0.0 10 0.9

< 0.001
Upper lobe of the lung 515 50.3 40 37.0 555 49.1
Middle lobe of the lung 12 1.2 6 5.6 18 1.6
Lower lobe of the lung 119 11.6 21 19.4 140 12.4
Overlapping lesion or unspecified lung 367 35.9 41 38.0 408 36.1

Histological type
Adenocarcinomas 427 41.7 62 57.4 489 43.2

0.002Squamous carcinomas 339 33.1 20 18.5 359 31.7
Other carcinomas 187 18.3 23 21.3 210 18.6
Small-cell carcinomas 70 6.8 3 2.8 73 6.5

Stages
Stage I 75 7.3 12 11.1 87 7.7

0.022Stage II 63 6.2 9 8.3 72 6.4
Stage III 527 51.5 39 36.1 566 50.0
Stage IV 358 35.0 48 44.4 406 35.9

First treatment received
Surgery 40 3.9 3 2.8 43 3.8

0.193

Radiotherapy 368 36.0 41 38.0 409 36.2
Chemotherapy 217 21.2 32 29.6 249 22.0
Initiated by surgery 29 2.8 4 3.7 33 2.9
Initiated by radiotherapy 139 13.6 8 7.4 147 13.0
Initiated by chemotherapy 230 22.5 20 18.5 250 22.1

State of the disease at the end of the first treatment
Complete remission 55 5.4 4 3.7 59 5.2

0.558

Partial remission 38 3.7 2 1.9 40 3.5
Stable disease 50 4.9 3 2.8 53 4.7
Disease in progression 222 21.7 29 26.9 251 22.2
No possibility of treatment 211 20.6 27 25.0 238 21.0
Death 187 18.3 19 17.6 206 18.2
No follow-up 260 25.4 24 22.2 284 25.1
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profile of the treatMent anD Disease evolution 

Upon assessing the patients’ situation in regards to the conduction of  their first antineoplastic 
treatment (Table 1), we found that approximately half  of  the smokers were treated with 
radiotherapy (either isolated or as the initial step when more than one therapy was employed). 
Among the non-smokers, the predominant types of  treatment were chemotherapy and 
radiotherapy, carried out separately. Surgeries, which are generally resorted to in the initial 
stages of  lung cancer, were utilized by a small percentage of  patients, regardless of  their 
smoking condition. The differences in the proportions observed between smokers and 
non-smokers concerning the type of  treatment used were not statistically significant at 
a significance level of  0.05, but this variable was included in the correspondence analysis 
whenever the p-value yielded by the χ2 test was lower than 0.20.

Despite the high percentage of  patients who were not followed up, their vital state at 
the end of  the first treatment was included in this study to illustrate the prognostic of  lung 
cancer patients diagnosed and assisted at INCA between 2000 and 2007. Around 40.0% 
of the patients either died or were considered unfit to undergo therapy during the course of  
the first treatment; for 26.9% the disease was either stable or in progression, and only 8.8% 
presented complete or partial remission at the end of  the first treatment. These statistics 
were homogeneous for smokers and non-smokers alike.

results of the corresponDence analysis

The first three dimensions explained 40.2, 32.6, and 14.1% of  the total variability of  the 
data, respectively. In the analysis that follows, only the first two dimensions — which together 
explained 72.8% of  the data’s variability — were considered.

As displayed on Table 2, it is possible to verify that the following categories of  variables 
had an absolute contribution higher than 10% over dimension 1: stage I, isolated surgical 
treatment, and female sex. In dimension 2, the categories that stood out were isolated 
chemotherapy treatment, and stage IV.

In dimension 1, the categories that presented relative contributions above 70% were 
alcoholism, stage I, and isolated surgical treatment. In dimension 2, the categories that 
presented relative contributions above 70% were stage IV, isolated chemotherapy treatment, 
and squamous carcinomas.

iDentification of the groups

Upon visual inspection of  the joint distribution of  the first two dimensions, obtained 
through the correspondence analysis (Figures 1 and 2), it was possible to identify the four 
groups described as follows:
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Table 2. Absolute and relative contributions of the first and second dimensions of the correspondence 
analysis according to the characteristics studied.

Characteristics of the patients
Dimension 1 Dimension 2

Absolute Relative Absolute Relative
Smoking habits

Smoker 0.008 0.606 0.002 0.142
Non-smoker 0.074 0.606 0.021 0.142

Sex
Male 0.042 0.628 0.018 0.219
Female 0.097 0.628 0.042 0.219

Age range
30 to 49 years 0.000 0.003 0.036 0.427
50 to59 years 0.005 0.167 0.009 0.236
60 to 69 years 0.000 0.014 0.000 0.019
70 to 89 years 0.011 0.101 0.050 0.366

Marital status
Married 0.028 0.678 0.006 0.109
Separated 0.012 0.473 0.001 0.016
Single 0.007 0.122 0.022 0.307
Widow(er) 0.047 0.430 0.000 0.002

Alcoholism
Present 0.049 0.710 0.008 0.092
Absent 0.064 0.710 0.010 0.092

Detailed primary location
Main bronchus 0.000 0.051 0.001 0.175
Upper lobe of the lung 0.003 0.064 0.031 0.645
Middle lobe of the lung 0.028 0.694 0.000 0.003
Lower lobe of the lung 0.024 0.648 0.000 0.002
Overlapping lesion or unspecified lung 0.033 0.427 0.043 0.452

Histological type
Adenocarcinomas 0.016 0.267 0.035 0.470
Squamous carcinomas 0.012 0.126 0.095 0.821
Other carcinomas 0.000 0.001 0.000 0.005
Small-cell carcinomas 0.009 0.163 0.032 0.461

Stage
Stage I 0.183 0.714 0.038 0.120
Stage II 0.011 0.392 0.013 0.389
Stage III 0.026 0.310 0.049 0.480
Stage IV 0.003 0.019 0.161 0.919

First treatment received
Surgery 0.145 0.711 0.024 0.097
Radiotherapy 0.000 0.000 0.054 0.614
Chemotherapy 0.001 0.004 0.185 0.886
Initiated by surgery 0.037 0.527 0.005 0.060
Initiated by radiotherapy 0.013 0.453 0.002 0.062
Initiated by chemotherapy 0.013 0.298 0.006 0.109
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Figure 1. Joint distribution of the correspondence analysis dimensions.
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trart: radiotherapy alone
traqt: chemotherapy alone
traici: treatment initiated by surgery
trairt: treatment initiated by radiotherapy
traiqt: treatment initiated by chemotherapy

Dimension 1

•	 Tumors in Initial Stages Group: formed by patients who presented tumors in early 
stages during diagnosis (estI), located in the middle lobe of  the lung (loc.2), and whose 
treatment was isolated or combined surgery (traci and traici). It clearly stands out 
among the other groups regardless of  sociodemographic characteristics.

•	 Small-cell Tumors Group: among the patients with small-cell tumors (hispeq), we identified 
the patients who were under 60 years of  age (ida3049 and ida5059), whose tumor was 
on stage IV (estIV), located in the main bronchus or with no specific location (loc.0 
and loc.89). They were either treated with isolated chemotherapy (traqt) or their 
treatments were initiated with radiotherapy (trairt). 

•	 Non-Smokers Group: among the non-smokers (NON SMOKER), we identified a group of  
female patients (sxf), with no partners (conjsol, conjsep, conjviu), who did not consume 
alcohol (-alc), and whose tumors were adenocarcinomas (hisade) located in the lower 
lobe of  the lung (loc.3).

•	 Smokers Group: this group was composed of  smokers (SMOKER) of  the male sex (sxm), 
who were elderly (ida6069 and ida7089), married (conjcas) and consumed alcohol 
(+alc). Their tumors – squamous carcinomas (hisesc) or other carcinomas (hisoca) - 
were on stage II or III (stII and stIII) and located in the upper lobe of  the lung (loc.1). 
The treatments that stood out in this group were isolated radiotherapy (trart) and 
those initiated with chemotherapy (traiqt).
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Figure 2. Dendrogram of the coordinates of the first two dimensions of the correspondence analysis. 
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ida3049: age group 30 to 49 years
ida5059: age group 50 to 59 years
ida6069: age group 60 to 69 years
ida7089: age group 70 to 89 years

conjcas: married
conjsep: divorced
conjsol: single
conjviu: widow

alc+: alcoholic
alc-: non-alcoholic

loc.0: main bronchus
loc.1: upper lobe
loc.2: middle lobe
loc.3: lower lobe
loc.89: overlapping or unspecified lesion

estII: stage II
estIII: stage III

hisade: adenocarcinoma
hisesc: squamous carcinoma
hispeq: small cell carcinomas
hisoca: other carcinomas

estI: stage I

estIV: stage IV

traci: surgery alone
trart: radiotherapy alone
traqt: chemotherapy alone
traici: treatment initiated by surgery
trairt: treatment initiated by radiotherapy
traiqt: treatment initiated by chemotherapy

DISCUSSION

The results of  the present study are in agreement with previous findings on lung cancer 
with respect to the predominance of  male patients who smoke19-23.

In a review about the occurrence of  lung cancer in the United States, the authors reported 
that around 10% of  the patients were non-smokers and that non-smoking women are more 
frequently afflicted by this illness in comparison to men who do not smoke24. These results 
are also similar to those found in the present study.

Concerning the presence of  smoking habits, the age range gradient — observed in the 
descriptive analysis — is coherent. Data from the Special Survey on Smoking, conducted in 
Brazil in 2008, reveal that the prevalence of  smokers increases according to age, but that it 
is lower among more elderly individuals25.

We observed a high proportion (43.2%) of  patients with adenocarcinomas in the present 
study. In other national articles, this proportion has varied between 25.0 and 47.4%19-23. 
A review of  12 published studies revealed that the frequency of  adenocarcinomas among 
non-smokers varied between 47.0 and 76.0%, and that the frequency of  squamous carcinomas 
ranged between 3.0 and 27% within the same group24. Another review of  studies showed 
that squamous-cell carcinomas were more common among smokers (35.7%) than amidst 
non-smokers (5.9%)26. The predominance of  squamous carcinomas among smokers and of  
adenocarcinomas among non-smokers found in the present study is in accordance with the two 
reviews in question. Some authors have pointed out that although smoking increases the 
risk of  lung cancer development, this factor has less influence over adenocarcinomas than 
over squamous carcinomas8,9.
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Overall, the distribution of  cases according to the stage of  the tumors found in this 
study was similar to that of  other studies carried out with lung cancer patients in which 
stratifications were not conducted based on smoking status19-21. For some authors, it is not 
clear whether the clinical stage on the date of  the diagnosis is different for non-smokers 
and smokers with lung cancer24.

The multiple correspondence analysis allowed us to characterize four groups of  patients. 
As displayed on Figure 1, the formation of  the group of  patients with tumors in initial stages 
stands out, regardless of  smoking or other sociodemographic characteristics. According to 
the literature on the topic, surgery is the treatment that offers better prognoses for patients 
in initial stages27. The results of  the present study indicate that this treatment is the most 
used in this group.

Generally, systemic chemotherapy is an important treatment component for patients with 
small-cell carcinomas, as this histological type is usually in advanced stages in the majority 
of  the cases. For those in less advanced stages of  the disease, radiotherapy is used together 
with chemotherapy28. This description is compatible with the characteristics of  the group 
of  patients with small-cell carcinomas observed on Figures 1 and 2.

We identified a group of  smokers formed by male, elderly and married male patients 
who consumed alcohol. They had squamous carcinomas or other carcinomas in stages II 
or III and received isolated radiotherapy or treatments preceded by chemotherapy, which 
is generally employed in cases of  worse prognoses in which therapy is still a possibility29.

The group of  non-smokers was composed of  female, single patients who did not consume 
alcohol. They had adenocarcinomas located in the lower lobe of  the lung.

liMitations

The main limitation of  this study was the loss of  a large number of  cases due to a lack 
of  important information, such as disease staging. This limitation can be circumvented 
by stimulating individuals in charge to completely fill in medical charts and information 
systems. Another limitation concerns the methodology, which, although useful to outline the 
patients’ profile and thus point out priority groups that must be addressed, is not conducive 
to inferences based on what was found. In other words, the results herein described refer 
only to the population of  this study.

CONCLUSION

Smoking is still the main cause of  lung cancer, and every effort must be made to diminish 
the prevalence of  the use of  tobacco-derived products. In regards to primary prevention, 
smoking cessation must be stimulated in a disseminated manner in the population, without 
restrictions to subgroups. Nevertheless, the identification of  characteristics that are common 
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