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Abstract

Introduction

It is important to stimulate smokers to acquire
some level of risk perception associated with their
current behavior in order to motivate smoking
cessation. The present article attempts to understand how the content of short-term fear appeal
government tobacco messages may interact with
different levels of daily cigarette consumption in
order to affect smokers’ vulnerabilities, expressed
by self-perceived health status. A Poisson model
was used to estimate the prevalence ratio of fair
or poor self-perceived health status (FPHS) according to daily cigarette consumption. We also
calculated the proportions of smokers who stated
that selected health warning pictures on cigarette
packets encourage people to quit smoking, stratified by self-perceived health status and daily
cigarette consumption. The proportion of smokers with FPHS was 25% higher among those who
smoked > 20 cigarettes/day (p = 0.01). Among
smokers with FPHS, heavy smokers showed the
highest proportions of responses in favor of selected warning pictures most closely related to
losses in ordinary daily living, such as shortness
of breath and being bothered by cigarette addiction. Short-term loss-framed tobacco control
messages seem to have raised awareness of vulnerability among heavier smokers.

The degree of optimism, i.e. individuals’ belief
in their invulnerability, may inform the degree
of relevance (perception) they ascribe to a given
issue, as well as the level of control of their fear 1.
Self-esteem, in turn, is an element that can further accentuate the low sensitivity ascribed to the
negative effects related to given risk behaviors 2.
It is important to encourage smokers to acquire some level of risk perception associated
with their current behavior in order to motivate
smoking cessation 3,4,5. One of the strategies that
can be used is to transmit a message or image
that expresses either loss/harm associated with
maintenance of current behavior or gains to be
obtained if individuals achieve some change in
their current harmful behavior 6.
Some authors have suggested that the presence of an impending loss has a strong impact
on risk perception, indicating individuals’ preference for avoiding losses rather than obtaining
gains 7,8. However, individuals who have smoked
for a long time or who smoke more cigarettes per
day and who thus begin to feel the effects of this
behavior on their health (i.e. individuals who are
more susceptible or vulnerable) may be more
sensitive to daily-loss fear appeal messages than
young individuals who are out to discover life
and always obtain, for example, new and greater
gains 9,10,11,12. In fact, some authors have found
that positive messages linked to the logic of pos-
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sible gains and lower stimulus for fear may find a
more fertile ground for interaction with more optimistic and “invulnerable” individuals 13, such as
less nicotine dependent smokers 14,15,16.
The more smokers feel threatened by their
given risk behavior, the more they tend to establish a close relationship between short-term risk
perception and poor self-perceived health status.
This connection is based on a subjective feeling
that some unwanted state exists 17.
The present article attempted to assess how
the content of short-term fear appeal tobacco
messages may interact with different levels of
cigarette consumption in smokers. We hypothesized that, the greater the addiction in smokers, the greater the likelihood that they will move
through different stages of processing of feararousing communications, resulting in a change
in self-perceived health status. Our report is based
on data from a population-based household survey on risk behaviors and self-reported morbidity, conducted in Brazil from 2002 to 2004.

Methodology
The household population-based survey on risk
behaviors and self-reported morbidity for noncommunicable diseases was conducted from
2002 to 2004. The target population consisted of
individuals aged 15 and older, residing in Brazil’s
Federal District (Brasilia) and 17 state capitals.
A two-stage self-weighted sampling model was
used. The primary sampling units were census
tracts and the secondary, households. Further
details are provided elsewhere 18.
The total number of regular daily smokers
– having smoked at least 100 cigarettes in life and
being a current daily smoker – who answered all
the questions on health status and cigarette consumption was 4,083 (99.7% of the 4,095 identified). The overall non-response was 10.3%, with a
between-city variation of 3.5% to 15.9%.
The question “Compared to persons of your
age, in general, how do you rate your own health
status?” was used to assess self-perceived health
status. This question, used in the WHO Standard
Risk Factor Questionnaire and Behavioral Risk
Factor Surveillance System (BRFSS/Centers for
Disease Control and Prevention), was asked directly and offered five responses: excellent, very
good, good, fair, and poor. Due to the low proportion of smokers with poor self-perceived health
status, we compared the alternatives fair or poor
with the sum of all other possible answers. The
smoker’s degree of addiction was measured by
mean daily cigarette consumption, as defined by
the question “On average, how many cigarettes do

you smoke per day?” and was categorized as 1 to
20 (light) versus 21 or more cigarettes (heavy) per
day. This cut-off point was based on results from
previous research suggesting that smokers satisfy
their dependence-related craving with around 20
cigarettes per day 19.
The following potential confounding variables were included in the model aiming at assessing the association between self-perceived
health status and daily cigarette consumption:
sex, age (15-24, 25-34, 35-44, 45-54 and 55 and
older), schooling (fewer than vs. equal or more
than eight years), heavy alcohol consumption,
self-reported history of diagnosis of depression,
and geographic area of residence.
Heavy alcohol consumption was defined as
mean consumption, in the previous 30 days, of
more than 2 doses a day for men and 1 dose a
day for women 20. Self-reported history of diagnosis of depression was assessed by the response “yes” or “no” to the question “Has any
physician ever told you that you have or have had
depression?”. Geographic area was classified according to the five major regions of Brazil: North
[Manaus (Amazonas State), Belém (Pará), and
Palmas (Tocantins)], Northeast [São Luís (Maranhão), Fortaleza (Ceará), Natal (Rio Grande
do Norte), Recife (Pernambuco), João Pessoa
(Paraíba), and Aracaju (Sergipe)]; Southeast
[Vitória (Espírito Santo), Belo Horizonte (Minas
Gerais), Rio de Janeiro, and São Paulo]; Central
West (Federal District and Campo Grande (Mato
Grosso do Sul)]; and South [Florianópolis (Santa
Catarina), Curitiba (Paraná), and Porto Alegre
(Rio Grande do Sul)].
The impact of prevailing tobacco control
message on smokers was assessed by showing a
card to the participants with the different health
warning pictures appearing on cigarette packets
at the time of interview. After showing the card,
the interviewer asked the following question for
each picture: “Do you think this health warning
picture on cigarette packets encourages people to
quit smoking?”. For cost reason, we had to use
two questionnaires for different samples (short
vs. complete) of the previously cited National
Household Survey. The question on health warnings was not included in the short version and,
thus, was only applied to a systematic sample of
50% of the initially selected smokers aged 25 and
above.
Among the eight fear appeal health warning pictures selected by the National Tobacco
Control Program to be printed on cigarette
packs in 2002, the present article dealt with two
themes mainly related to the short-term consequences of tobacco smoking: shortness of
breath –“smokers are always short of breath”
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and nicotine dependence, “nicotine is a drug
and leads to addiction”. Moreover, the health
warning related to lung cancer “smoking causes
lung cancer”, although addressing a longer term
outcome, was also included due to the widely
publicized impact of smoking on lung cancer
risk. Two health warning pictures that address
the themes of heart disease and mouth cancer
were not included as they would have represented longer term outcomes while not perceived as
being causally associated with tobacco to the
same extent as lung cancer. Finally, the themes
of sexual impotence, miscarriage and smoking
during pregnancy, although related to shortterm consequences, were not used as they were
considered to be gender-specific.

Data analysis
Stata software, version 9.0 (Stata Corp., College
Station, USA) was used for processing of variables and data analysis. The analyses used the
application’s svy command to deal adequately
with the cluster sampling structure and allow the
incorporation of the expansion fractions in the
analyses.
Distributions were inspected by sex, age,
schooling, heavy alcohol consumption, self-reported history of diagnosis of depression, and
geographic area of residence. Proportions of individuals who rated their health status as fair or
poor were estimated according to smokers’ mean
daily cigarette consumption. A Poisson multivariate regression model was then used to estimate
the prevalence ratio and its 95% confidence interval of fair or poor self-perceived health status
adjusted by sex, age, schooling, heavy alcohol
consumption, self-reported history of depression, and geographic area of residence. These
potential confounding variables were extracted
from the literature and also identified using a
“change-in-estimate” method 21. Variable selection was approached by direct estimation of the
degree of confounding produced by each variable. It was based on at least a 5% change in point
prevalence ratio when the variable was entered
in the crude Poisson model.
The study also estimated the proportions of
individuals who stated that the selected warning picture used by the National Tobacco Control Program encourages people to quit smoking, according to smokers’ mean daily cigarette
consumption, stratified by self-perceived health
status. After that, a Poisson regression model was
used to calculate crude and adjusted prevalence
ratios (and respective p values) of smokers who
stated that the selected health warning encour-
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ages people to quit smoking. A two-way interaction term was also added to the model in order to
assess interaction between self-perceived health
status and cigarette consumption.

Results
Approximately 50% of the study population consisted of male smokers and some 40% of the selected smokers were aged 15 to 34 years. About
55% had complete primary schooling and 1 in 5
smokers reported heavy alcohol consumption or
a self-reported history of diagnosis of depression.
All Brazilian regions were represented, and the
highest proportion of smokers was observed in
the Southeast. Close to 90% of smokers reported
an average of up to 20 cigarettes per day, and approximately one in three rated their health status
as fair or poor. There were no statistically significant differences between the sample of smokers who answered questions pertaining to health
warning messages and the whole sample included in the survey with regard to the variables considered in Table 1.
The proportion of smokers who rated their
health status as fair or poor was 44% higher
among those who smoked more than 20 cigarettes per day (Table 2). After controlling for the
effects of sex, age, schooling, heavy alcohol consumption, self-reported history of diagnosis of
depression, and geographic area, heavy smoking
was associated with a worse self-perceived health
status. The prevalence of fair or poor self-perceived health status was 25% higher among those
who smoked from 21 to 80 cigarettes per day than
that observed among those who smoked 20 cigarettes or less per day.
In Table 3, comparing smokers who smoked
up to 20 cigarettes per day with those who
smoked 21 or more cigarettes per day, the adjusted proportion of individuals who stated that
the health warning pictures from the National
Tobacco Control Program related to shortness of
breath and the association between nicotine and
addiction encourage people to quit smoking was
higher among heavier smokers, with statistically
significant adjusted prevalence ratios for both
categories of self-perceived health status. The
question related to the specific health warning
picture on lung cancer obtained over 50% of “yes”
responses among both light and heavy smokers
and in both categories of self-perceived health
status and age groups.
No heterogeneity shown in Table 3 was found
to be statistically significant, except for the interaction between self-perceived health status and
cigarette consumption among smokers who gave
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Table 1
Distributions of selected variables in all daily smokers and in the sample who answered questions on health warning messages.
Variable

Daily smokers
All population

Sample who answered questions on
health warning messages

n *,**

% ***

n #,##

% ***

Male

2,183

51.4

1,587

51.9

Female

1,912

48.6

1,333

48.1

Sex

Age (years)
15-24

727

16.6

727

16.7

25-34

893

20.1

573

19.9

35-44

1,127

28.1

733

28.3

45-54

813

21.5

552

21.9

55+

535

13.8

335

13.3

Schooling
Incomplete primary

1,984

46.4

1,396

46.4

Complete primary

2,038

53.6

1,473

53.6

Yes

804

19.3

590

18.9

No

3,125

80.7

2,206

81.1

Yes

758

19.6

529

19.9

No

3,334

80.4

2,390

80.1

559

5.8

399

5.7

1,054

15.7

828

15.8

Heavy alcohol consumption

Self-reported history of diagnosis of depression

Geographic area of residence
North
Northeast
Central West

389

6.9

260

6.5

1,161

60.2

784

59.9

932

11.4

649

11.9

21+

404

10.6

287

10.6

1-20

3,684

89.4

2,628

89.4

Excellent

513

14.0

356

14.0

Very good

537

13.8

386

14.0

Good

1,638

38.6

1,146

37.9

Fair

1,285

31.4

957

32.8

Poor

117

2.9

72

2.5

Southeast
South
Mean cigarette consumption per day

Self-perceived health status

* The total number of smokers was 4,095; 73 failed to inform their level of schooling, 166 failed to inform their alcohol consumption, 3 lacked information on
self-reported presence/absence of depression, 7 failed to provide information on the mean number of cigarettes smoked per day, and 5 did not inform their
self-perceived health status;
** Expanded N, considering the census tract as the primary sampling unit and expansion factor: men (1,841,642), women (1,743,625), 15-24 years (595,223),
25-34 (720,309), 35-44 (1,004,349), 45-54 (769,866), 55+ (495,520), incomplete primary schooling (1,879,987), complete primary schooling (1,626,321), heavy
alcohol consumption (666,979), light/moderate or absent alcohol consumption (2,781,631), self-reported presence of depression (701,126), self-reported
absence of depression (2,882,371), resident in the North (207,721), Northeast (564,356), Central West (246,836), Southeast (2,158,111), South (408,243), 21 or
more cigarettes per day (379,213), fewer than 21 cigarettes per day (3,201,818), self-perceived health status excellent (499,648), very good (494,431), good
(1,382,765), fair (1,101,766), poor (103,892);
*** Percentages calculated with the census tract as the primary sampling unit and expansion factor;
# The

total number of smokers was 2,920; 51 failed to inform their level of schooling, 124 failed to inform their alcohol consumption, 1 lacked information on

self-reported history of depression, 5 failed to provide information on the mean number of cigarettes smoked per day, and 3 did not inform their self-perceived
health status;
##

Expanded N, considering the census tract as the primary sampling unit and expansion factor: men (1,850,652), women (1,712,986), 15-24 years (593,616),

25-34 (707,987), 35-44 (1,007,451), 45-54 (781,598), 55+ (472,986), incomplete primary schooling (1,872,010), complete primary schooling (1,619,641),
heavy alcohol consumption (647,166), light/moderate or absent alcohol consumption (2,784,265), self-reported presence of depression (709,819), selfreported absence of depression (2,853,337), resident in the North (203,721), Northeast (563,858), Central West (232,708), Southeast (2,129,070), South
(434,281), 21 or more cigarettes per day (378,172), fewer than 21 cigarettes per day (3,180,035), self-perceived health status excellent (498,814), very good
(497,564), good (1,350,015), fair (1,126,714), poor (89,054).
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Table 2
Crude and adjusted prevalence ratios (PR) * for fair or poor self-perceived health status according to mean daily cigarette
consumption.
Cigarettes/day

Prevalence (%)

Crude PR

Adjusted PR

1-20

32.6

1.0

1.0

21-80

46.9

1.44 (1.15,1.54)

1.25 (1.10,1.49)

* Multivariate regression analysis using the Poisson model adjusted by sex, age, schooling, heavy alcohol consumption, selfreported history of diagnosis of depression, and geographic area of residence, with the census tract as the primary sampling
unit and expansion factor; 95% confidence intervals.

Table 3
Crude (CPR) and adjusted (APR) prevalence (PR) ratios * for smokers who stated that selected health warning pictures ** encourage people to quit, according
to mean daily cigarette consumption, stratified by self-perceived health status.
Cigarettes/day

Selected health warning
Shortness of breath ***
PR (%)

CPR

APR

Lung cancer ##

Nicotine addiction #
###

PR (%)

CPR

APR

###

PR (%)

CPR

APR ###

Excellent/Very good/Good §
1-20

26.8

1.0

1.0

29.8

1.0

1.0

79.7

1.0

1.0

21+

43.6

1.63 §§

1.41 §§

47.2

1.58 §§

1.39 §§

86.7

1.08

1.17 §§§

Fair/poor §
1-20

28.8

1.0

1.0

26.9

1.0

1.0

75.7

1.0

1.0

21+

35.5

1.23 §§

1.25 §§

34.0

1.26 §§

1.27 §§

54.5

0.72 §§

0.70 §§

* Poisson regression model was used to estimate crude and adjusted (by age, sex, schooling, heavy alcohol consumption, self-reported history of depression,
and geographic area of residence) prevalence ratios of smokers who stated that selected health warning pictures encourages people to quit smoking, according to mean daily cigarette consumption, stratified by self-perceived health status;
** Printed on cigarette packs sold in Brazil during the period in which the survey was conducted. Question addressed to a sub-sample of the initial population
of smokers;
*** Warning photo related to the message “smokers are always short of breath”;
# Warning
##

photo related to the message “nicotine is a drug and causes addiction”;

Warning photo related to the message “smoking causes lung cancer”;

###

Regarding answers to health warning on lung cancer, the interaction between self-perceived health status and cigarette consumption was statistically

significant (p = 0.045). No other heterogeneity shown in table 3 was found to be statistically significant;
§

Self-perceived health status;

§§

p value ≤ 0.05;

§§§

p value ≤ 0.10.

“yes” responses to the question related to health
warning on lung cancer (p = 0.045).
In order to evaluate a possible rounding bias
(to 20 cigarettes), the analyses in Table 2 and Table
3 were redone with a new dichotomous variable
with categories defined as 1 to 19 versus 20 or
more cigarettes per day; the previously observed
effects were attenuated, indicating that this bias
was probably greater among lighter smokers,
which would justify the classification used in this
article.
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Discussion
In our study, we showed that, compared with light
smokers, a higher proportion of heavy smokers
rated their own health status as fair or poor, which
is widely consistent with the literature 22,23.
The strategy used by the Brazilian National
Tobacco Control Program, based on publicizing
cigarettes’ harmful effects, began in the mid1980s, while aversive health warning pictures began to be printed on cigarette packets in 2002 24.

VULNERABILITY AMONG SMOKERS

The results presented in the current article thus
show the relationship between smokers’ cigarette consumption and the above-mentioned
awareness-raising measures, based on two different situations: (i) to perceive a more distant or
almost nonexistent individual risk while reacting
on the importance of anti-tobacco messages to
encourage smokers in general to quit smoking,
and (ii) to establish a closer relationship between
those messages and fair or poor self-perceived
health status (proxy to perception that the risk is
more immediate). The former is a phenomenon
known as “optimistic bias” 25,26,27,28 and can be
observed in Table 3 among smokers who did not
rate their health status as fair or poor, i.e., those
who probably were not stimulated to perceive
an impending risk, but who possibly considered
that the health warning pictures were relevant
and could help other smokers (who probably experienced that problem) to seek help.
Specifically regarding tobacco control messages involving warning pictures related to
more objective issues, i.e., those more subject
to vulnerabilities and daily losses like shortness
of breath and being bothered by cigarette addiction, which apply to both male and female,
and younger and older smokers 14,29, there
was a greater awareness of these issues among
heavy smokers. This awareness was based on
either a perception of a distant (but existent)
risk – among heavy smokers with at least good
self-perceived health status – or the identification with a current and relevant personal problem – among heavy smokers with fair or poor
self-perceived health status. No interaction (i.e.
heterogeneity) was observed between self-perceived health status and mean daily cigarette
consumption with regard to “yes” responses
to questions related to shortness of breath or
nicotine addiction. These findings emphasize
that the process of complete behavior change
(i.e., smoking cessation) may not be immediate 3 because individuals initially appraise the
threat conveyed by the message and start thinking about the pros and cons related to smoking
behavior, either for themselves or others. The
more individuals believe they are susceptible to
a serious threat, the more they process the message further. Obviously, depending on the individual’s life experience, some objective issues
may be more relevant than others (i.e., nicotine
dependence and young smokers, women and
smoking during pregnancy).
Lower sensitivity to the strong presence of
daily loss or harm observed among light smokers
reinforces their self-esteem and belief in invulnerability. As already noted by several authors,
stimuli provided by gain-framed messages would

have probably motivated less addicted smokers
to start thinking about changing current behavior by trading something that provides pleasure
(“gain”) for something that gives just as much or
more pleasure at a lower cost or risk 12,14.
The lung cancer issue, which has been highly
publicized over the years, was apparently relevant for all smokers, while the lower impact of
the health warning picture among heavy smokers with worse self-perceived health status may
indicate a greater “defensive avoidance” on their
part, i.e., a greater tendency to avoid a more detailed and systematic analysis of the issue, rather
choosing to work with preconception in favor of
the smoking behavior in order to succeed in controlling their growing fear 30,31. These results are
consistent with the stage model proposed by De
Hoog et al. 32. It is proposed that when a risk is
depicted as extremely severe (e.g. death by lung
cancer), even if individuals do not feel personally vulnerable, they assume to invest some effort in processing the contents of communication. When individuals move to another stage of
message processing and start feeling that some
unwanted personal health state exists, the more
impending and severe the threat is, the more it
arouses defense motivation. Analyses presented
here suggest that heavy smokers with fair or poor
self-perceived health status may be located at
later stages of fear-appeal messages processing
than the corresponding light smokers.

Study limitations
The association observed between mean number
of cigarettes per day and self-perceived health
status may involve other elements of vulnerability in addition to those contemplated by the
confounders used in the analyses. Moreover, the
cross-sectional nature of the study prevents the
assessment of temporality.
In the current study, information was self-reported, and thus measurement error may have
occurred. Loss of information from individuals
selected for the household survey may have influenced the results. However, assuming that the
individuals who were lost due to refusal had the
same smoking prevalence and behavioral characteristics as those included in the study, they
would have represented an increase of only 2% in
smoking population used in the analysis (10% of
individual refusal multiplied by 19% of estimated
smoking prevalence). Another potential limitation is that grouping the fair and poor self-perceived health status groups probably combined
individuals with different morbidity profiles and
risk behaviors.
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We have shown the independent association of
mean cigarette consumption with fair or poor
self-perceived health status, irrespective of age,
sex, schooling, heavy alcohol consumption, selfreported history of diagnosis of depression, and
place of residence. This result strengthened the
relationship between messages used by the Brazilian National Tobacco Control Program, based
on short-term fear and losses, and their impact

on heavy smokers’ vulnerability. An undesirable
setting of harm to health and uncertainties associated with given purported risk behavior stimulated by the use of health warnings establishes, at
the beginning, an appraisal of the severity of the
threat. Then, heavy smokers move to a second
appraisal which determines the close relationship between impending self-perceived risk and
fair or poor self-perceived health status, suggesting that the components of fear-arousing strategies probably occur in a temporal sequence.
Communications elements related to daily
losses, with their clear and focused message, appeared to be important for heavy smokers to see
meaning in the information they received 36,37,38.
However, future studies should consider the population impact gain with different communication messages targeting smokers with different
levels of cigarette consumption. Awareness-raising strategies with a wide population reach, such
as through the mass media or using propaganda
on cigarette packs have an important role in publicizing anti-tobacco interventions, strengthening the issue’s personal relevance 39.

Resumo

Contributors

É importante incentivar os fumantes a adquirir algum
nível de percepção do risco associado ao seu comportamento atual, para motivá-los a parar de fumar. O artigo procura elucidar em que medida o conteúdo do apelo ao medo imediato contido em mensagens anti-fumo
nas campanhas governamentais pode interagir com o
consumo diário de cigarros, no sentido de afetar as vulnerabilidades dos fumantes, expressas pela percepção
de saúde auto-referida. Um modelo de Poisson foi utilizado para estimar a razão de prevalências de percepção
de saúde auto-referida regular ou ruim, segundo consumo diário de cigarros. Calculou-se também a proporção
de fumantes que afirmou que mensagens anti-fumo
impressas em maços de cigarros incentivam as pessoas
a para de fumar, estratificada por percepção de saúde
auto-referida e consumo diário de cigarros. A proporção de fumantes com percepção de saúde auto-referida regular ou ruim foi 25% maior entre aqueles que
fumavam > 20 cigarros/dia (p = 0,01). Entre fumantes
com percepção de saúde auto-referida regular ou ruim,
os fumantes pesados apresentaram as proporções mais
elevadas de respostas em favor das mensagens anti-fumo mais identificadas com perdas na vida cotidiana,
como falta de fôlego e sentir-se incomodado pela própria dependência em relação ao cigarro. Mensagens anti-fumo voltadas para perdas em curto prazo parecem
ter aumentado a conscientização dos fumantes mais
pesados em relação à sua própria vulnerabilidade.

A. S. Szklo participated in the data analysis and as author in the preparation and elaboration of the article.
E. S. F. Coutinho participated in the data analysis and
as co-author in the preparation and elaboration of the
article.

Interestingly, although smokers’ risk perception is highly important for future behavior
change4,5,33, according to numerous studies, the
real behavior change mechanisms still remain
unknown for many contexts and situations. Milio
34 suggested that individuals always choose the
easiest attitude, with the lowest cost. The importance of tax increases on cigarettes (and consequently the increase in their price), highlighted
by Hu et al. 35, had a direct influence on cigarette
consumption.

Conclusions

Abandono do Hábito de Fumar; Campanhas para o
Controle do Tabagismo; Medição de Risco
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