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ABSTRACT
CONTEXT AND OBJECTIVES: Despite the decline in the prevalence of tobacco use in many countries, including Brazil, there are growing numbers of 

smokers who continue to smoke at a low daily rate, or less frequently (non-daily smokers). This group needs to be better characterized in order to 

direct preventive actions and public health policies. The aim here was to compare lifestyle, health characteristics and alcoholism problems among 

young adult smokers, non-daily smokers and non-smokers.

DESIGN AND SETTING: This was a cross-sectional study in which volunteers from the university community and its surrounds in Santa Maria, State of 

Rio Grande do Sul, Brazil, were included between October 2007 and January 2008.

METHODS: Out of 1240 volunteers initially contacted in a university cafeteria, a total of 728 participants of mean age 22.45 ± 3.32 years were 

selected for final analysis. Data were collected using structured questionnaires. 

RESULTS: In general, it was observed that the non-daily smokers showed intermediate characteristics in relation to the smokers and non-smokers. 

However, there was a significant association between non-daily smoking and alcohol abuse. The non-daily smokers presented an odds ratio of 2.4 

(95% confidence interval: 1.10-5.48) in relation to the daily smokers and an odds ratio of 3.3 (confidence interval: 1.7-6.5) in relation to the non-

smokers, with regard to presenting a positive CAGE test, thereby indicating alcohol abuse or dependence. 

CONCLUSION: The study suggested that non-daily smoking and alcohol consumption were concomitant behaviors.

RESUMO
CONTEXTO E OBJETIVO: Apesar do declínio na prevalência do tabagismo em diversos países, incluindo o Brasil, existe um número crescente de 

fumantes que continua a fumar em baixa quantidade diária ou com menor frequência (fumantes esporádicos). Esse grupo precisa ser mais bem 

caracterizado para que se possa direcionar ações preventivas e políticas de saúde pública. O objetivo foi comparar o estilo de vida, características 

de saúde e problemas de alcoolismo entre fumantes, fumantes esporádicos e não fumantes entre adultos jovens. 

TIPO DE ESTUDO E LOCAL: Estudo transversal em que se incluíram voluntários da comunidade universitária e do seu entorno entre outubro de 2007 

a janeiro de 2008 em Santa Maria, Rio Grande do Sul, Brasil.

MÉTODOS: A partir de um contato inicial com 1.240 voluntários numa cafeteria universitária, 728 participantes com idade média de 22.45 ± 3.32 

anos foram selecionados para análise final. Os dados foram coletados através de um questionário estruturado. 

RESULTADOS: Em geral, foi observado que os fumantes esporádicos apresentaram características intermediárias em relação aos fumantes e não 

fumantes. Entretanto, foi encontrada uma associação significativa entre fumo esporádico e abuso de álcool. Os fumantes esporádicos apresentaram 

uma razão de chance de 2,4 vezes (intervalo de confiança de 1,10-5,48) em relação aos fumantes diários e uma razão de chance de 3,3 (intervalo 

de confiança de 1,7-6,5) em relação aos não fumantes de apresentar um teste CAGE positivo indicador de abuso ou dependência de álcool. 

CONCLUSÃO: O estudo sugere que o tabagismo esporádico e o consumo de álcool são comportamentos concomitantes.
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INTRODUCTION 
Tobacco use is one of the leading preventable causes of premature 

death, disease and disability around the world.1 Despite the decline in 
the prevalence of tobacco use in many populations, including Brazil 
(where smoking prevalence dropped from 36.5% in 1989 to 24% in 
2002),2 there are growing numbers of smokers who continue to smoke at 
a lower rate, either daily or less frequently. This group has been described 
as “low-rate smokers,3 “chippers”,4 “social smokers”5 and non-daily or 
occasional smokers. Studies conducted in the last decade have suggested 
that non-daily smokers are a growing subpopulation of smokers.6 

A large survey that included 36,060 smokers analyzed the prevalence 
of non-daily smokers and found that this group made up a substantial seg-
ment of the smoking population who were not just beginning to smoke 
or trying to quit. Many had developed a long-standing pattern of non-
daily smoking, smoking relatively few cigarettes on the days when they 
did smoke.7 An investigation analyzing the American subjects of the Na-
tional Health Interview Survey reported that non-daily smokers showed 
better health than did daily smokers but had some health status indicators 
suggesting worse health than among non-smokers.8 Although researchers 
generally agree on what constitutes a non-smoker (i.e. someone who has 
never smoked) or a daily smoker (i.e. someone who smokes every day or 
almost every day), considerable variation exists in the definitions for oc-
casional smokers. In general, studies combine non-daily smokers in the 
same category as daily smokers.9,10 The problem in mixing these two cat-
egories is that some investigations on the non-daily smoker group suggest 
that occasional smoking may be a stable pattern for long periods and may 
correlate with other lifestyle indicators such as alcohol use.4

Recently, Harrison and McKee11 investigated binge drinking and 
non-daily cigarette smoking among 40 young adults, and the results ob-
tained showed that non-daily smokers often use alcohol and cigarettes 
at the same time. The authors commented that because of the strong 
relationship between non-daily smoking and binge drinking, non-daily 
smoking is of considerable public health concern.

Although smoking prevalence has decreased in Brazil, it is still a 
matter of great public health concern. Data from the Brazilian National 
Cancer Institute (Instituto Nacional de Câncer, INCA) estimate that 
the annual number of smoking-related deaths is 200,000.12 Surprising-
ly, cities located in more developed regions such as the States of Rio de 
Janeiro, São Paulo and Rio Grande do Sul show higher incidence of 
smoking than do those in less developed regions. Since epidemiological 
studies on non-daily smoking young adults are still at an initial stage in 
the Brazilian population, a general study was designed here, in order to 
determine whether there are any differences in general lifestyle, health 
characteristics and alcohol problems between non-daily smokers, daily 
smokers and non-smokers.  

OBJECTIVES
To determine whether there are any differences in general lifestyle, 

health characteristics and alcohol problems between non-daily smokers, 
daily smokers and non-smokers.

METHODS
This cross-sectional study was part of the Southern Brazil GEN-

ESIS Project, which investigated genetic-environmental interactions 
in healthy aging and age-related diseases. The first phase of the proj-
ect included several investigations in a free-living elderly community 
(≥ 60 years old) between 2000 and 2006, including associations between 
gene polymorphism and several risk factors for chronic diseases13,14 and 
smoking addiction.15 

This study will be combined with future complementary investiga-
tions using genetic approaches, and therefore all the subjects included 
were Caucasian, given that the State of Rio Grande do Sul in Brazil has 
higher prevalence of this ethnic group than of other groups due to the 
massive European colonization.

During the second phase, which included this investigation, data 
were gathered from a young adult population in order to conduct a 
study that took an integrative approach towards the dynamic process 
associated with smoking addiction. In the cross-sectional investiga-
tion described here, the subjects included were recruited from stu-
dents, professors and visitors in a university community (Universi-
dade Federal de Santa Maria, Santa Maria, State of Rio Grande do 
Sul, Brazil) between October 2007 and January 2008. Previously, 
trained research assistants made the first contact with the respon-
dents in the university cafeteria, where they were invited to partici-
pate as volunteers. Each researcher assistant interviewed 24 volunters. 
A total of 1240 participants aged 22.45 ± 3.32 years (range: 18-32 
years) were enrolled in the study. Employees with socioeconomic and 
cultural characteristics and ages that were much different from those 
from the young students (since these can influence the prevalence of 
smoking addiction) and those who did not complete the question-
naire were excluded from the final analysis. Therefore, the total num-
ber of subjects studied was 728. 

The smoking groups were defined using the following criteria: dai-
ly and non-daily smokers needed to report having smoked at least 100 
cigarettes over their lifetimes and to be currently smoking cigarettes on 
some days (non-daily smokers) or every day (daily smokers). One hun-
dred and eighteen participants were classified as daily smokers, 48 as 
non-daily smokers, 23 as former smokers (≥ two years without smok-
ing) and 562 as non-smokers. Evans et al.16 found that the propor-
tion of current non-daily smokers stabilized around three years after 
initiation of fairly regular smoking. These authors recommended that 
five years should be used as a conservative estimate. This question was 
considered in the smoking classification and it was found that 82 dai-
ly smokers (77%) and 36 non-daily smokers (76.5%) presented a sta-
ble smoking pattern (≥ five years). Since the sample investigated was 
very young, it was not known whether these subjects would go back to 
smoking, so it was decided to exclude this category from the analysis in 
order to avoid possible bias. 

The subjects were briefed about the purpose of the study and in-
formed that participation was voluntary. They were asked to answer all 
questions honestly, and were reassured about the anonymity and confi-
dentiality of the information. The survey took 20-25 minutes for them 
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Table 1. Demographic, lifestyle and health characteristics that were self-reported by subjects classified as daily smokers, non-daily smokers and non-smokers

Variable
Groups

P
Daily smokers Non-smokers Non-daily smokers

Gender
Male n (%) 66 (18.0) 271 (73.8) 30 (8.2) 0.079

Female n (%) 52 (14.4) 291 (80.6) 18 (5.0)

Age (mean ± SD) 22.8 ± 3.4a 22.3 ± 3.3a 23.08 ± 3.6a 0.177

Undergraduate/graduate students n (%) 75 (63.6)a 413 (73.5)a 36 (75.0)a 0.327

Education (≥ 12 years) n (%) 73 (61.9)a 367 (65.3)a 32 (66.7)a 0.748

Having breakfast (all days) n (%) 37 (34.9)a 338 (58.9)b 16 (33.3)a 0.000

Fruit/vegetables intake (≥ 3 days/week) n (%) 33 (31.1)a 104 (18.4)b 10 (20.8)b 0.037

Sweet/snack consumption 
(≥ 5 days/week) n (%)

42 (39.6)a 218 (38.0)a 23 (47.9)a 0.064

Coffee (> 5 days/week) n (%) 35 (33.0)a 178 (31.0)a 12 (25.0)a 0.878

Tea and “chimarrão” beverages (≥ 5 days/week) n (%) 43 (40.6)a 158 (27.6)b 16 (33.3)b 0.022

Regular exercises (≥ 3 days/week) n (%) 42 (39.6)a 299 (52.1)b 26 (54.2)b 0.050

Overweight (> 25 kg/m2) 38 (35.8)a 101 (17.6)b 07 (14.9)b 0.000

Hypertension 06 (5.7)a 07 (1.2)b 2 (4.2)ab 0.007

Dyslipidemia 04 (3.8)a 23 (4.0)a 02 (4.2)a 0.991

Asthma 18 (17.0)a 81 (14.1)a 09 (18.8)a 0.547

Sleep medications 19 (17.9)a 33 (5.7)b 03 (6.3)b 0.000

Attention deficit medications 05 (4.7)a 35 (6.1)a 05 (10.4)a 0.390

n = sample size; SD = standard deviation; the small different letters in the table, in the comparison of the smoker groups, indicate statistical differences among them (P < 0.05) evaluated by one-way variance analysis followed by 
Bonferroni post hoc test. Except for age and the education variables, which were compared by means of one-way analysis of variance (ANOVA) followed by the Bonferroni post hoc test, the other variables were compared using the 
chi-square test. 

to complete. The data were gathered using a structured questionnaire that 
was presented by the investigators, who gave assistance for filling it in. 

The questionnaire contained questions relating to self-reported 
weight, height, lifestyle (food and physical activity behavior), health 
conditions (presence of morbidities relating to cardiovascular and respi-
ratory diseases and tobacco use: obesity, dyslipidemia, diabetes type II, 
hypertension and asthma), mental conditions (depression, anxiety and 
stress) and use of medications relating to sleep and attention disorders. 
The weight and height information were used to calculate the body mass 
index (kg/m2) and to classify the subjects as overweight (> 25 kg/m2) or 
obese (> 30 kg/m2). 

The Fagerstrom Test for Nicotine Dependence was used to measure 
the severity of nicotine dependence among daily smokers. It was observed 
that in our sample of daily smokers, 53 (62.9%) showed low nicotine de-
pendence, 22 (19.4%) moderate dependence and 21 (17.7%) strong de-
pendence. Additionally, the four-item CAGE questionnaire17 for evaluat-
ing alcohol abuse and dependence was applied to all subjects. 

Statistical analysis was performed using version 16.0 of the Statisti-
cal Package for the Social Sciences (SPSS) software (version 15.0). Tests 
on associations between categorical variables and the three groups were 
performed using a univariate nonparametric chi-square test for inde-
pendent samples. Multivariate analysis was performed using logistic re-
gression (backward Wald method), including all variables with univari-
ate statistical significance of P < 0.1. Quantitative variables were an-
alyzed using one-way analysis of variance (ANOVA) followed by the 
post-hoc Bonferroni test. All analyses were two-tailed and the null hy-
pothesis was rejected when P < 0.05

The Ethics Committee of Universidade Federal de Santa Maria ap-
proved the study protocol. Subjects were informed that they had been se-
lected and were asked to attend the university’s health center to be enrolled 

in the study. Verbal consent was obtained from the participating volun-
teers, and the investigators spoke to the students in an informal setting. 

RESULTS 
The demographic variables were similar among the three groups, 

whereas lifestyle and health indicators showed some important varia-
tions, as shown in Table 1. The lifestyle indicators (food and physical 
activity behavior) and physical health indicators among daily smok-
ers, non-daily smokers and non-smokers, which are also presented in 
Table 1, showed an intermediate pattern for non-daily smokers, in re-
lation to daily smokers and non-smokers. 

The daily and non-daily smokers reported similar lower frequencies 
with regard to having breakfast every morning, compared with non-
smokers. However, for the other lifestyle variables, the non-daily smok-
ers showed more similarities with the non-smoker group. The non-daily 
and non-smoker groups reported eating fruits and vegetables ≥ three 
times per week and engaging in physical activity ≥ three times per week 
(more than daily smokers). Coffee intake was similar in the three groups, 
whereas the daily smokers reported drinking several types of tea or an 
infusion popularly known as “mate” or “chimarrão” (Ilex paraguariensis), 
more frequently than the non-daily smokers and non-smokers did. Chi-
marrão is a traditional tea-like brew widely enjoyed in Argentina, Para-
guay, Uruguay and southern Brazil, which is prepared using dried green 
leaves steeped in hot water, in a vessel called a “cuia.”  

The prevalences of overweight, hypertension and sleep medication 
use were similar among non-daily and non-smokers and statistically 
higher among daily smokers, as shown in Table 1. 

Alcohol abuse, family histories of smoking, depression, anxiety and 
stress that were self-reported by subjects classified as daily smokers, non-
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daily smokers and non-smokers are presented in Table 2. The non-daily 
smokers had higher prevalence of positive findings from the CAGE test 
for alcohol abuse, compared with daily smokers and non-smokers.

However, the self-reported prevalences of depression, anxiety and 
family history and the percentage of subjects who lived with smokers 
were statistically similar between non-daily smokers and non-smok-
ers. In this regard, there was higher prevalence of these characteristics 
among daily smokers.

An additional comparison showed that the non-daily and daily smok-
ers started smoking at similar ages (non-daily smokers = 15.1 ± 2.3 years 
old and daily smokers = 16.09 ± 2.9) (P = 0.187). When asked about at-
tempts to quit smoking, the non-daily smokers tried to quit fewer times 
than daily smokers did. In this regard, only 27.6% of the daily smokers 
had never tried to quit smoking, whereas 52.9% of the non-daily smok-
ers had never tried to quit (P = 0.023).

Because the non-daily smokers showed some variables that were 
similar to daily smokers and others that were similar to non-smokers, 
a second statistical multivariate analysis was performed to compare the 
characteristics in just two smoker categories that showed significant dif-
ferences in the first analysis. In this second comparison, gender influ-
ence was also evaluated. The variables that remained independent of as-
sociations with daily smokers were anxiety indicators, living with other 
smokers and alcohol abuse/dependence (CAGE) (Table 3). The non-
daily smokers showed an odds ratio of 2.4 (95% confidence interval, CI: 
1.10-5.48) of anxiety risk when compared with the daily smokers with a 
positive CAGE test; and showed an odds ratio of 3.3 (95% CI: 1.7-6.5), 
compared with the non-smokers.

DISCUSSION 
In this study, different lifestyles and health variables among young 

Brazilian adults who were daily smokers, non-daily smokers and non-
smokers were compared, and the results showed that non-daily smok-

ers presented intermediate characteristics in relation to daily smokers 
and non-smokers. Unfortunately, no similar previous Brazilian studies 
on non-daily smoking prevalence could be found for comparison pur-
poses. Thus, this present investigation may be considered to be the first 
to take this group into account. These results are similar to the findings 
from the United States National Health Interview Survey,18 which re-
ported that non-daily smokers showed better health than daily smok-
ers did, but had some health status indicators suggesting a worse health 
situation than among non-smokers. Since the sample analyzed here was 
composed of young adults who had a lower incidence of chronic dis-
orders, the main variable that needs to be considered is a possible asso-
ciation between non-daily smoking and alcohol abuse/dependence, as 
measured using the CAGE test.  

This result is intriguing, since several studies have suggested that 
higher nicotine dependence is associated with increased alcohol 
consumption.19,20 This premise is corroborated by a study conducted in 
Rio Grande do Sul (the same region as where the present study was con-
ducted), which also applied the CAGE questionnaire to a general popu-
lation sample (1397 adults aged ≥ 35 years) and observed a statistical as-
sociation between smoking and alcoholism. Alcoholism was associated 
with smoking (67% of the alcoholics and 44% of the non-alcoholics re-
ported having a smoking habit), low income and rudimentary cultural 
and professional levels.21 Therefore, it would be expected to find higher 
prevalence of alcohol abuse among daily smokers.

Epidemiological studies in developed countries such as the United 
States have suggested that non-daily smokers have higher rates of binge 
drinking of alcohol and related conditions, compared with non-smokers 
and daily smokers.22 Other investigations have also described an associa-
tion between alcohol use and daily/non-daily smoking, compared with 
not smoking.23 Although the present study did not make an analysis 
on binge drinking of alcohol and related conditions, in relation to this 
sample, the data obtained from the CAGE test indicated that the non-
daily smoker group presented greater use of alcohol than daily smokers 

Table 2. Alcohol abuse, family history of smoking, depression, anxiety and stress that were self-reported by subjects who were classified as daily smokers, 
non-daily smokers or nonsmokers

Variable
Groups

PDaily smokers
n (%)

Non-smokers
n (%)

Non-daily smokers
n (%)

Alcohol abuse/dependence (two positive responses in CAGE test) 15 (14.2)a 64 (11.1)a 14 (29.2)b 0.001

Self-reported depression 30 (28.3)a 90 (15.7)b 09 (18.8)b 0.007

Self-reported anxiety 48 (45.3)a 144 (25.1)b 11 (22.9)b 0.000

Self-reported stress 33 (31.1)a 136 (23.7)a 10 (20.8)a 0.216

Family history of smoking

≥ 2 parents, grandparents or siblings who were smokers 75 (63.6)a 278 (49.5)b 25 (52.1)b 0.021

Father and mother were smokers 12 (11.9)a 22 (4.6)a 03 (7.3)a 0.061

At least one parent was a smoker 54 (53.5)a 202 (42.3)a 15 (36.6)a 0.078

Living with smokers n (%) 58 (50.4)a 42 (11.3)b 10 (25.0)c 0.001

n = sample size; the small different letters in the table, in the comparison of the smoker groups, indicate statistical differences among them (P < 0.05) evaluated by one-way variance analysis followed by Bonferroni post hoc test.

Table 3. Multivariate comparison between daily smokers and non-daily smokers
Variables P Odds ratio 95% confidence interval

Living with smokers 0.026 2.566 1.121-5.871

Anxiety indication 0.049 2.261 1.10-532

Alcohol dependence/abuse (two positive responses in CAGE tests) 0.021 0.354 0.146-0.856
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did. Based on these data, complementary studies need to be performed 
in order to understand the extent of the association between non-daily 
smoking and drinking patterns. 

Non-daily smokers could have a “shared tobacco-alcohol addic-
tion”, with binge peaks during particular periods or situations. Harrison 
and McKee24 analyzed the patterns of alcohol and cigarette use among 
young non-daily smokers. The volunteers reported that they consumed 
7.5 ± 3.6 drinks and 3.3 ± 2.5 cigarettes over the course of 5.15 hours, 
and that almost all of them started smoking by the second hour, when 
they had already consumed 2.87 ± 1.62 drinks. The results suggest that 
non-daily smokers often concurrently use alcohol and cigarettes, thus 
corroborating the suggestion that non-daily smokers are a differential 
category. 

This study presents certain limitations, including the use of the 
CAGE questionnaire as indicative of alcohol abuse/dependence. This 
instrument is one of the most widely used alcohol screening instru-
ments and has high sensitivity and specificity for identifying pa-
tients with alcohol dependence. Although the CAGE questionnaire 
has proven to be a valid instrument for screening alcohol-depen-
dence problems in clinical populations, it is less effective in young 
populations.25,26 Therefore, the CAGE questionnaire sometimes fails 
to identify young people who are drinking heavily or who have alco-
hol-related problems but do not yet show symptoms of alcohol de-
pendence. Bühler et al.26 analyzed the role of age, gender and drink-
ing patterns in relation to inconsistent identification of alcohol-related 
problems using CAGE and the criteria of the Diagnostic and Statisti-
cal Manual of Mental Disorders, fourth edition (DSM-IV), and they 
found that the classification using these instruments varies according 
to gender, age and drinking pattern. 

However, in this study, alcohol abuse/dependence measured us-
ing the CAGE questionnaire was compared between three smoking 
categories (daily, non-daily and non-smokers) and, for this reason, 
the limitations of this instrument could be minimized. Recent studies 
have also applied the CAGE questionnaire to surveys among young 
adults, as performed by Bewick et al.27 These authors used a random-
ized controlled trial to establish that an electronic web-based person-
alized feedback intervention was effective. Their study on 506 volun-
teers considered gender, age and schooling level, and used the CAGE 
score as a screening tool for alcohol use disorders. They found from 
a pre-survey analysis that 279 participants (55%) reported potential-
ly problematic alcohol consumption (i.e. scoring positively in two or 
more CAGE items). This frequency was almost twice as high as found 
in our sample. 

The data presented here corroborate previous studies that consid-
ered non-daily smoking to be a stable pattern of smoking behavior, 
rather than as a transitional phase, either between initiation and daily 
smoking or between regular smoking and cessation. Unfortunately, it 
is not known whether this type of smoking behavior is a response to 
increased tobacco control measures and increased public health mes-
sages regarding the health risks of smoking, or whether this was al-
ways there but not perceived until now. The data presented here do 
not suggest that non-daily smokers plan to quit smoking. However, it 

is not known whether this smoker group believes that it needs to con-
sider quitting. 

Morley et al.22 commented that identification of this smoker cat-
egory raises two important questions regarding research on the impact 
of public health interventions on smoking. Firstly, it needs to be deter-
mined how smoking bans in pubs and clubs will affect the proportion 
of smokers who are occasional or social smokers. Secondly, it needs to 
be asked whether increasing social disapproval of smoking will make 
people less likely to disclose their smoking behavior and thus affect 
the reliability of self-reported measurements of smoking, which form 
the basis for planning and assessing the impact of tobacco control ini-
tiatives. From the results described here, a further question that needs 
to be addressed emerges: are neurophysiological addiction pathways 
common to several drugs, including alcohol and smoking? Thus, if 
non-daily smokers show intermediate patterns between daily smokers 
and non-smokers, it needs to be determined what possible neurologi-
cal and behavioral differences or similarities they might show in rela-
tion to daily smokers and non-smokers. 

CONCLUSIONS
In conclusion, this study found an intermediate lifestyle and health 

pattern among stable non-daily smokers, compared with daily smokers 
and non-smokers. This corroborates the idea that this is a differential 
category that is probably closely associated with alcohol abuse. Addi-
tional investigations on the possible association with non-daily smoking 
and other drug and non-drug addictive behaviors (including electronic 
games), along with the associated biological, environmental and social 
causes, are a challenge that needs to be understood so that, in the future, 
the addictive behavior of non-daily smoking can be controlled. 
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