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a b s t r a c t

Background: Despite the fact that there is extensive scientific research on depression very few
population-based studies have been conducted in Brazilian cities.
Methods: A sampling design of two-stage conglomerates with probability proportional to size. All adults
aged 20 or more living in the selected households were invited to participate in the study. Depression
was assessed using the Patient Health Questionnaire-9 (PHQ-9) with a cutoff ≥9.
Results: The study sample comprised 2925 respondents. The prevalence of depression in the sample
studied was 20.4% (95% CI 18.9;21.8). After adjustment for confounding factors according to a conceptual
analysis model the following variables were associated with a higher prevalence of depression: female
gender; younger age; white skin color; lower socioeconomic condition; lower education; smoking; being
single or separated; being unemployed; and reporting a heart condition. Alcohol use, arterial hyperten-
sion, and diabetes mellitus were not found to be associated with depression.
Limitations: The difference in the proportion of males among losses and refusals compared to that in the
sample analyzed. Another limitation is reverse causality bias that is a problem inherent to cross-sectional
studies.
Conclusions: Our findings support the relevance of depression as a prevalent condition among adults. It
also provided evidence of the factors associated with depression, and that some are potentially
modifiable risk factors may have implications for policy and health service planning.

& 2013 Elsevier B.V. All rights reserved.
1. Introduction

Depression is a common mental disorder affecting people's
mental health worldwide (Andrade et al., 2003; Bromet et al.,
2011; Ferrari et al., 2013). A study conducted in 18 low-, middle-,
and high-income countries found that the prevalence of a major
depressive episode (MDE) for 1-month recall period ranged from
2.2% (95% CI 1.4;3.0) in Japan to 10.4% (95% CI 9.2;11.6) in Brazil
(Bromet et al., 2011). Population-based studies in Brazil showed a
prevalence of depression in adults ranging between 7.5 (95% CI
5.9;9.1) (Vorcaro et al., 2001) and 16.2% (95% CI 14.3%;18.2%)
(Boing et al., 2012). In low- and middle-income countries a
significant economic and social burden is placed on families due
to lack of or inadequate mental health services; and these families
usually experience prejudice and stigmatization (Sartorius, 2007).
The World Health Organization (WHO) Atlas Project reported
ll rights reserved.

idemiológicas—Universidade
6020-220-Caixa, Postal 464,

com.br (I.S. Santos),
long-term systematic failure to allocate resources for mental
health research, policy and care services especially in low- and
middle-income countries (World Health Organization., 2011).
Although provision of mental health services increased in Brazil
in recent years there is no effective integration between primary
care and specialized mental health services (Mateus et al., 2008).
The purpose of our study was to contribute to the understanding
of social determinants of depression with input for the implemen-
tation of public mental health policies at different levels of
healthcare. The present study aimed to assess the prevalence of
depression and to describe demographic, socioeconomic and
behavioral factors associated in adult.
2. Methods

A population-based cross-sectional study was conducted in the
urban area of Pelotas, state of Rio Grande do Sul, southern Brazil,
between February and June 2012. Pelotas is a city with approxi-
mately 328,000 inhabitants according to the 2010 Population
Census. Its population is predominantly urban (93.3%).

The sample size for the study of prevalence was calculated
considering a 5% alpha error and a design effect of 2. The sample
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Fig. 1. Conceptual model for the analysis.
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size required given a prevalence of depression of 7.5% in the study
population (Vorcaro et al., 2001), an accepted error of 2 percentage
points and an additional 10% for losses was 1464 adults. For the
study of association considering a power of 80%, a relative risk
equal to or greater than 2, a prevalence of 4.4% among the
unexposed (socioeconomic condition), a three-to-seven ratio of
unexposed to exposed and an additional 10–20% for controlling for
confounding factors, the largest sample size needed was 3498
individuals.

A sampling design of two-stage conglomerates with probability
proportional to size was used. According to the 2010 Population
Census there were 130 primary sampling units. The secondary
sampling units were households. All private households with
permanent residents as of December 2011 in the census tracts
selected were listed. They were then randomly selected by apply-
ing probability proportional to size. All individuals aged 20 years
or more living in the selected households were invited to partici-
pate in this study. Individuals who had cognitive or mental
disabilities confirmed by the fieldwork supervisor as well as those
institutionalized (hospitals, elderly homes, among others) were
excluded.

The following demographic information was collected: gender
(male/female); age (20–29, 30–39, 40–49, 50–59, 60–69, 70 or
more years); self-reported skin color (White, Black, and other);
marital status (married or living with a partner, single or no
partner, separated or widowed). Socioeconomic variables included
education (0–4, 5–8, 9–11, 12 or more years of schooling); the
Brazilian National Economic Index (IEN); and employment status
(employed, unemployed). The IEN is a family well-being indicator
constructed based on principal components analysis of the own-
ership of domestic goods (TV set, car, radio, refrigerator, freezer,
VCR, washing machine, microwave, telephone line, computer and
air conditioner), household characteristics (number of bedrooms
and bathrooms), and education of the head of the household. For
analyses, the first principal component was used (Barros and
Victora, 2005).

As for employment status respondents were considered
employed when they reported being employed, self-employed or
employers. Information on smoking and self-reported alcohol use
was also collected. Smokers were those who reported having
smoked at least one cigarette in the prior month (smoking was
categorized as never smoked, former smoker and current smoker).
Alcohol use (yes/no) was defined as the consumption of any
alcoholic beverage in the prior month. Self-rate health (excellent,
very good, good, fair, and poor) and reported chronic conditions
(yes/no) were also studied.

To assess depression the Patient Health Questionnaire-9 (PHQ-9)
was used (Kroenke et al., 2001). This instrument assesses major
depressive episodes characterized by 9 symptoms that last 2 weeks
or more according to the Diagnostic and Statistical Manual of
Mental Disorders (DSM-IV) (American Psychiatric Association.,
2000). Briefly, the nine symptoms are: depressed mood, anhedonia
(loss of interest or pleasure in activities once enjoyed), sleep
problems, fatigue or lack of energy, change in appetite or weight,
feelings of guilt or worthlessness, reduced ability to concentrate,
motor agitation or retardation and suicidal thoughts. The ques-
tionnaire also includes an additional question to assess the impact
of these symptoms on daily activities (e.g., at work, school). But this
variable was not taken into consideration in the assessment of the
prevalence of depression. The term depression is used as a synonym
for MDE here. The epidemiological and clinical validity of the PHQ-9
was confirmed in studies in many countries. It has been validated in
the Brazilian population, and a cutoff ≥9 showed the highest
sensitivity (77.5%, 95% CI 61.5; 89.2) and specificity (86.7%, 95%
83.0; 89.9) for detecting individuals with MDE. In addition to
assessing the crude prevalence, i.e., based on the PHQ-9 cutoff, this
prevalence was corrected for the test's sensitivity and specificity
according to the Rogan–Gladen formula: [CP¼(OP+Sp−1)/(Se+Sp
−1)], where CP¼corrected prevalence; OP¼observed prevalence;
Sp¼test specificity; and Se¼test sensitivity (Rogan and Gladen,
1978).

Trained interviewers visited the selected households to collect
data. The study instrument was electronically programmed in
Pendragon 6.1 (Pendragons Software Corporation for Windows,
see: http://pendragonsoftware.com/formsviinfo/index.html). Net-
books were used for data collection which allowed entry of
information directly in the data server and a check for incon-
sistencies. To determine repeatability of the data collected, 10% of
interviews in each randomly selected census tract were repeated
by the fieldwork supervisor through a short questionnaire. The
Kappa coefficient for the variable tested (consultation with a
psychologist or psychiatrist) was 0.75.

Data analysis was performed with the use of Stata/ICs 12.1 for
Windows. First, a descriptive analysis of the variables collected
was carried out. Taking into account the sampling design, the
svyset command was used to correct the estimates of intracluster
correlation variation. Crude and adjusted analyses were performed
using Poisson regression and the svy prefix. The results were
expressed as prevalence ratios (Barros and Hirakata, 2003).

The adjusted analysis used a previously constructed conceptual
model (Victora et al., 1997) (Fig. 1) with three hierarchical levels of
depression. The first hierarchical level included demographic and
socioeconomic characteristics; the second included behavioral
variables; and the third reported chronic conditions and self-
rated health. This analysis takes into account the effect of each
variable in relation to the outcome of depression controlling for
confounding variables at the same level and in upper levels. The
adjusted analysis included only those variables with a p-value
o0.20 at each level.

Ethical approval was granted by the Research Ethics Committee
of the Universidade Federal de Pelotas School of Medicine (proto-
col 77/2011). All respondents signed a consent form prior to data
collection. Individuals who were at risk of suicide or had severe
symptoms of depression were home visited by mental health
providers or were referred to care services.
3. Results

Of 3379 eligible adults, 2925 were interviewed. The refusal and
loss rate was 13.4%. There was a higher proportion of males
(po0.001) among losses and refusals but their age was similar
to the study sample (45.7 [s.d.¼16.6] in the sample and 45.8
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Table 1
Sample demographic, socioeconomic and behavioral information.

Variables Frequency n (%)

Gender
Male 1.202 (41.1)
Female 1.723 (58.9)

Age (years)
20–29 612 (20.9)
30–39 540 (18.5)
40–49 594 (20.3)
50–59 514 (17.6)
60–69 385 (13.2)
70 and more 280 (9.6)

Skin color
White 2.343 (80.1)
Black 354 (12.1)
Other 227 (7.8)

Education (years of schooling)
0–4 526 (18.0)
5–8 817 (27.9)
9–11 819 (28.0)
≥12 762 (26.1)

Socioeconomic condition (IEN)a

1 (lower) 727 (25.0)
2 728 (25.1)
3 727 (25.0)
4 (upper) 723 (24.9)

Marital status
Married or living with a partner 1.734 (59.4)
Single or no partner 714 (24.4)
Separated 232 (7.9)
Widowed 241 (8.3)

Employment status
Employed 1.692 (57.9)
Unemployed 1.233 (42.1)

Smoking
Never smoked 1.695 (57.9)
Former smoker 623 (21.3)
Current smoker 607 (20.8)

Alcohol use
No 1.690 (57.8)
Yes 1.235 (42.2)

Self-rated health
Excellent 388 (13.3)
Very good 515 (17.6)
Good 1.229 (42.0)
Fair 658 (22.5)
Poor 135 (4.6)

Arterial hypertension
No 1.967 (67.3)
Yes 957 (32.7)

Diabetes mellitus
No 2.695 (92.1)
Yes 230 (7.9)

Heart condition
No 2.589 (88.5)
Yes 336 (11.5)

a IEN: Brazilian National Economic Index. Maximum of 22
missing values.
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[s.d.¼17.4] among losses and refusals, p¼0.095). The prevalence of
depression using a cutoff ≥9 in the PHQ-9 was 20.4% (95% CI
18.9;21.8) and the prevalence corrected for the test sensitivity and
specificity was 11.0% (95% CI 9.9;12.2).

Table 1 shows the characteristics of the study population.
Regarding demographic variables, 58.9% of the respondents were
female, 39.4% were 20–39 years old, 80.1% self-reported their skin
color as White, and 59.4% were married or living with a partner. As
for socioeconomic variables, 45.9% had complete middle education
(up to 8 years of schooling) and 57.9% were employed. Regarding
behavioral variables, 20.7% were smokers and 42.2% reported
alcohol consumption in the month preceding the interview.
Hypertension was the most frequently reported chronic condition
(32.7%), followed by heart disease (11.5%), and diabetes mellitus
(7.9%).

Table 2 shows the crude and adjusted analyses. First, a crude
analysis was performed to estimate prevalence rates and con-
fidence intervals for the association between exposure variables
and the outcome. In this analysis, only age was not significantly
associated with depression. In the adjusted analysis using a
hierarchical conceptual model the variables associated with
depression were gender, age, skin color, education, socioeconomic
condition, marital status, employment status, smoking, self-rated
health and heart condition.

The prevalence of depression was twice as high in females as in
males (PR¼2.26, 95% CI 1.87; 2.73). Less educated respondents,
those with lower socioeconomic condition, who were not employed
and were smokers had the highest prevalence of depression. Less
educated respondents (0–4 years of schooling) showed a 125%
higher rate of depression than more educated ones (≥12 years).
Individuals with higher socioeconomic condition (4th quartile)
had a 13% lower rate of depression than those with lower socio-
economic condition (1st quartile). The adjusted analysis showed
an inverse relationship between age and depression: the preva-
lence of depression decreased with age. Respondents who were
single or did not have a partner (PR¼1.20, 95% CI 1.01; 1.42) and
those who were separated (PR¼1.32, 95% CI 1.04;1.67) had higher
prevalence of depression compared to those married or living with
a partner. Respondents who self-reported being Black-skinned
showed lower prevalence of depression compared to those
White-skinned (PR¼0.72, 95% CI 0.56;0.94). Smokers and those
who rated their health status as fair or poor had higher prevalence
of depression than those who never smoked or who rated their
health as excellent. Those who reported a heart condition had a
higher prevalence of depression compared to those who did not
report it (PR¼1.25, 95% CI 1.03;1.53). Alcohol use, self-reported
arterial hypertension and diabetes were not associated with
depression in our population.
4. Discussion

One of the strengths of the present study lies in its population-
based design and use of household interviews. Despite the fact
that there is extensive scientific research on depression in Brazil
we were able to find only four population-based studies con-
ducted in Brazilian cities (Boing et al., 2012; Bromet et al., 2011;
Lopez et al., 2011; Vorcaro et al., 2001). It is noteworthy that the
9-item depression scale of the depression screening tool adminis-
tered in this study was developed based on internationally
accepted criteria (DSM-IV) and have been used in several different
countries (Manea et al., 2012) and validated in the Brazilian
population. It should also be noted the low proportion of both
non-respondents (13.4%) for a population-based study with
household interviews and missing information for most variables
studied (o1%). Another strength of this study was the adjusted
(multivariate) analysis, which is not usually performed in other
population-based studies in Brazil and can affect the magnitude
and/or direction of association measures.

A source of weakness in this study is the difference in the
proportion of males among losses and refusals compared to that in
the sample analyzed (56.4% vs. 41.1%, po0.001, respectively). This
may have affected the results by underestimating the prevalence
of depression in our sample since depression is less prevalent in
men than women. Taking into account the number of depression
cases in the sample and by applying it proportionately to all
eligible individuals (1459 males and 1920 females), the prevalence
of depression using the PHQ-9 would be 17.4% (95% CI 16.0;18.7)
and the corrected prevalence would be 6.3% (95% CI 5.5;7.2).



Table 2
Crude and adjusted analysis.

Variables Crude analysis Adjusted analysis

PR (95% CI) p-value PR (95% CI) p-valueb

Level 1
Gender po0.001 po0.001

Male 1 1
Female 2.38 (1.99–2.85) 2.26 (1.87–2.73)

Age (years) p¼0.422 p¼0.004
20–29 1 1
30–39 1.00 (0.81–1.23) 0.99 (0.81–1.22)
40–49 0.86 (0.70–1.07) 0.78 (0.62–0.99)
50–59 0.89 (0.71–1.11) 0.74 (0.58–0.94)
60–69 1.01 (0.76–1.35) 0.69 (0.51–0.94)
70 and more 1.13 (0.87–1.48) 0.62 (0.47-0.82)

Skin color p¼0.017 p¼0.017
White 1 1
Black 0.85 (0.65–1.11) 0.72 (0.56-0.94)
Other 1.33 (1.05–1.69) 1.12 (0.89–1.41)

Education (years of schooling) po0.001 po0.001
0–4 2.23 (1.80–2.77) 2.25 (1.66-3.06)
5–8 1.59 (1.29–1.95) 1.73 (1.33–2.25)
9–11 1.53 (1.24–1.89) 1.59 (1.26–2.01)
≥12 1 1

Socioeconomic condition (IEN)a po0.001 p¼0.029
1 (lower) 1 1
2 0.76 (0.64–0.91) 0.86 (0.72–1.04)
3 0.57 (0.46–0.69) 0.73 (0.59–0.90)
4 (upper) 0.55 (0.45–0.68) 0.87 (0.65–1.15)

Marital status p¼0.001 p¼0.042
Married or living with a partner 1 1
Single or no partner 1.20 (1.02–1.42) 1.20 (1.01–1.42)
Separated 1.46 (1.14–1.86) 1.32 (1.04–1.67)
Widowed 1.52 (1.18–1.95) 1.06 (0.81–1.39)

Employment status po0.001 po0.001
Employed 1.65 (1.40–1.94) 1.36 (1.14–1.62)
Unemployed 1 1

Level 2
Smoking po0.001 po0.001

Never smoked 1 1
Former smoker 1.08 (0.88–1.31) 1.17 (0.96–1.43)
Current smoker 1.59 (1.36–1.86) 1.50 (1.28–1.75)

Alcohol use p¼0.017 p¼0.837
No 1 1
Yes 0.82 (0.70-0.97) 1.02 (0.86-1.21)

Level 3
Self-rated health po0.001 po0.001

Excellent 1 1
Very good 1.29 (0.82–2.04) 1.30 (0.83–2.02)
Good 2.15 (1.51–3.06) 2.12 (1.49–3.03)
Fair 4.97 (3.41–7.24) 4.75 (3.24–6.96)
Poor 9.55 (6.57–13.88) 8.73 (5.86-13.02)

Arterial hypertension po0.001 p¼0.819
No 1 1
Yes 1.41 (1.21–1.64) 1.02 (0.85–1.22)

Diabetes mellitus po0.001 p¼0.124
No 1 1
Yes 1.64 (1.32–2.02) 1.18 (0.96–1.46)

Heart condition po0.001 p¼0.038
No 1 1
Yes 1.88 (1.54–2.30) 1.25 (1.03–1.53)

a IEN: Brazilian National Economic Index. Maximum of 22 missing values.
b Wald test for heterogeneity.

T.N. Munhoz et al. / Journal of Affective Disorders 150 (2013) 401–407404
Another limitation is reverse causality bias that is a problem
inherent to cross-sectional studies. A cross-sectional design does
not allow to establishing a temporal relationship between some
exposures and the outcome, e.g., in the association between
variables such as smoking, employment, and marital status and
depression.

The prevalence of depression found in our study is higher than
that reported in other Brazilian studies. Studies in the city of São
Paulo (Bromet et al., 2011) and Bambuí, Minas Gerais (Vorcaro
et al., 2001), included individuals aged 18 or more and used the
Composite International Diagnostic Interview (CIDI). The preva-
lence of MDE for 1-month recall period was 4.7% (95% CI 4.0;5.4)
and 7.5% (95% CI 7.4;10.8) in São Paulo and Bambuí, respectively.
Another study conducted in the city of Florianópolis, Santa
Catarina, with individuals aged 20–59 years asked a question
(“Have you ever been told by a doctor or a health provider that
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you have depression?”) to identify those who had ever been
diagnosed with depression. It was found a prevalence of 16.2%
(95% CI 14.3%;18.2%) (Boing et al., 2012). Finally, a study conducted
in the city of Pelotas assessed the prevalence of depression among
young people aged 18–24 years using the Mini-International
Neuropsychiatric Interview (MINI). The authors did not mention
either the depressive disorder assessed or the recall period but
they reported a prevalence of depression of 12.6% (95% CI
11.0;14.2) (Lopez et al., 2011). The difference between the pre-
valence of depression found in our study and those reported in
other Brazilian studies could be explained by different methodol-
ogy used to assessed depression. Unfortunately, it was not possible
to locate population-based studies that assessed MDE using the
PHQ-9 in the Brazilian population.

The PHQ-9 is an instrument that has been used in population-
based studies in other countries. In Australia (Pirkis et al., 2009) a
sample of 22,251 elderly aged 60 or more was studied using a
cutoff ≥10. In Germany (Martin et al., 2006) a sample of 2066
individuals older than 14 was evaluated using the PHQ-9 algo-
rithm. In China (Yu et al., 2012) a sample of 6028 individuals aged
15 years and more was investigated using a cutoff ≥5. In these
studies the prevalence of depression was 8.2%, 9.2%, and 17.9%,
respectively. However, the age groups studied, response rates, and
diagnostic criteria for depression were different from the present
study, which together with social and cultural characteristics could
explain different prevalence rates between studies.

The results of the present study indicated higher prevalence of
depression among women, which is corroborated by other studies
worldwide (Andrade et al., 2003; Bromet et al., 2011). A systematic
review of 116 prevalence studies and 4 incidence studies have
consistently reported this association (Ferrari et al., 2013), though
its causal explanations are not yet clear. Piccinelli et al. (Piccinelli
and Wilkinson, 2000), in a critical review of the difference in
prevalence of depression between men and women, listed a set of
explanatory factors. Two of them are here highlighted: family
environment and childhood experiences can produce patterns of
psychic response to stressors that may affect most females; and
women have higher risk of depressive episodes at an early age,
which is a major predictor of future depressive episodes.

A number of studies have reported an inverse association between
socioeconomic condition and depression (Lorant et al., 2003). The
present study found that less educated individuals and those of lower
socioeconomic condition had a higher prevalence of depression
compared with those more educated and those of higher socio-
economic condition after adjusting for potential confounders. Interna-
tional studies including the WHO World Mental Health Surveys
(WMH) (Bromet et al., 2011) with population-based samples from
Africa, the Americas, Asia, Oceania, Europe and the Middle East, and
the International Consortium in Psychiatric Epidemiology (ICPE)
(Andrade et al., 2003) with samples from Brazil, Canada, Chile, Czech
Republic, Germany, Japan, Mexico, Netherlands, Turkey and the US
found this same association between socioeconomic condition and
depression in many countries. They also showed that the onset of
mental disorders including depression was earlier in individuals of
lower socioeconomic condition (Kawakami et al., 2012). Lorant et al.
(2003) conducted a meta-analysis including 56 studies to examine the
association between socioeconomic condition and depression and
found higher prevalence of depression among population groups of
lower socioeconomic condition. A study conducted in the city of
Pelotas with 4297 participants from the 1982 Pelotas Birth Cohort
(Anselmi et al., 2008) found a higher prevalence of common mental
disorders (Self-Reporting Questionnaire, SRQ-20) at the age of 23
among those less educated of lower socioeconomic condition. A study
conducted in the USA assessed the relationship between socioeco-
nomic factors and non-adherence to antidepressant treatment with
1652 adults 18–64 years of age and found lower adherence to
psychoactive drug treatment for depression among those with the
lowest socioeconomic condition and from minority groups (Jeon-
Slaughter, 2012). A study in the city of Pelotas on the use of
antidepressants that included 1327 adults younger than 40 found
lower drug use among those with lower socioeconomic condition
(Garcias et al., 2008). There is a growing body of evidence that
individuals of lower socioeconomic condition have higher prevalence
of depression and lower psychoactive drug use, which would suggest
these population groups are at a disadvantage in the treatment of
depression. This evidence along with limited access to care services
within the Brazilian national health system (Paim et al., 2011) can
plausibly explain the finding of higher prevalence of depression
among socially vulnerable populations.

Studies that investigated the association between skin color and
depression have reported a higher prevalence of depression among
Black-than White-skinned individuals (Anselmi et al., 2008;
Santana et al., 2007). Our study showed a protective effect against
depression among Black-skinned individuals: their rates of depres-
sion was around one-third of that seen among White-skinned
individuals even after adjusting for gender, education, and socio-
economic condition. Similar findings were reported in three
population-based US studies that assessed the association between
skin color and depression. The Third National Health and Nutrition
Examination Survey (NHANES III) (Riolo et al., 2005) assessed 8449
individuals aged 17–40 years and found that African Americans
were 49% less likely to have a major depressive disorder (MDD)
after adjusting for gender, income, marital status, education, and
age. The National Epidemiological Survey on Alcohol and Related
Conditions (NESARC) (Breslau et al., 2009) assessed 43,093 indivi-
duals older than 18 and found a 52% protective effect against MDD
among African Americans compared to White-skinned individuals
after adjustment for age and gender. The National Survey of
American Life (NSAL) (Williams et al., 2007) investigated 6082
individuals older than 18 and found a lower prevalence of MDD
among African Americans compared to White-skinned individuals
(10.4% vs. 17.9%, po0.001). We did not find in the literature any
consistent similar findings in other countries or explanations about
why depression is less prevalent among Black-skinned individuals.

Brazilian population-based studies that examined the associa-
tion between age and depression have reported inconsistent
findings. Vorcaro et al. (2001) in a study in Minas Gerais, showed
an increasing prevalence of depression with age. However, Bromet
et al. (2011) in a study in São Paulo, reported a lower prevalence of
depression among older individuals. In contrast, our study found a
higher prevalence of depression among younger individuals. Other
studies have found that the prevalence of depression decreases
with increasing age. The WMH and ICPE reported that, in high-
income countries, depression is more prevalent among younger
people while in low- and middle-income countries the prevalence
of depression tends to be higher among older people (Andrade
et al., 2003; Bromet et al., 2011). Our findings are consistent with
those reported in high-income countries.

The association between smoking and depression has been
investigated using different study designs. Longitudinal studies
allow the assessment of temporality and have offered the stron-
gest evidence of the association between smoking and depression.
It has shown that smoking precedes depression, depression pre-
cedes smoking, and there is a bidirectional relationship between
smoking and depression (Munafo and Araya, 2010). A systematic
review by Chaiton et al. (2009) included studies with longitudinal
analyses to test the temporal sequence of the association between
smoking and depression in adolescents aged 13–19 years, and they
have ascertained a bidirectional relationship. Evidence suggest
that smoking is a predictor of depression as tobacco may play a
role in the dysregulation of the hypothalamic-pituitary-adrenal
axis and in increasing cortisol action in the brain (Koob and Le
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Moal, 2001). These are typical pathophysiological changes in
depression, and thus smoking may increase susceptibility to the
development of depressive disorders. On the other hand, the
hypothesis supporting the evidence that depression precedes
smoking is that smoking may act as a “self-medication” for
depressed mood and fatigue, which are depression symptoms
(Kendler et al., 1993; Vazquez-Palacios et al., 2005). Another
explanation available in the literature is that nicotine may have
antidepressant properties and have an action in serotonin neuro-
transmission that is similar to that of antidepressants (Balfour and
Ridley, 2000; Vazquez-Palacios et al., 2005). This study found that
smokers had a higher prevalence of depression but the direction of
the association could not be ascertained.
5. Conclusions

This study found that nearly one in five adults in the city of
Pelotas had depression. A higher prevalence of depression was
seen among younger, White-skinned women, those less educated
and with lower socioeconomic condition, single or separated,
smokers, unemployed and who reported a heart condition. Alco-
hol use, arterial hypertension and diabetes mellitus were not
found to be associated with depression. Our findings support the
relevance of depression as a prevalent condition among adults. It
also provided evidence of the factors associated with depression,
and that some are potentially modifiable risk factors may have
implications for policy and health service planning. Improved
formal education and improved socioeconomic condition along
with better education may reduce the prevalence of depression—
one of the major chronic conditions nowadays according to the
WHO (World Health Organization., 2009).
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