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Abstract

Background—Estimating 12-month prevalence of depression, anxiety, and comorbid anxiety/

depression in noninstitutionalized adults (age 15–75) in two violence-prone cities.

Methods—The Composite International Diagnostic Interview v2.1 (Portuguese), administered in 

population-representative surveys (age 15–75) in São Paulo (N=2536) and Rio de Janeiro 

(N=1208), yielded 12-month prevalence of violent events experienced, and DSM-IV diagnoses of 

depression and anxiety, which were classified into mutually exclusive groups: 1) no anxiety/

depression; 2) anxiety only; 3) depression only; 4) comorbid anxiety/depression. Weighted 

analyses estimated 12-month prevalence, multinomial logistic regression compared the 

demographic characteristics of the diagnosis groups, and association with experienced violence.

Results—Twelve-month prevalence of anxiety alone, depression alone, and comorbid anxiety/

depression was 12.7% (of whom 24.9% were also depressed), 4.9% (of whom 46.2% had anxiety), 

and 4.2% respectively for São Paulo; and 12.1% (18.2% of whom were depressed), 4.6% (37.0% 

with anxiety), and 2.7% respectively for Rio de Janeiro. All conditions were approximately twice 

as prevalent in women than in men in both cities. In São Paulo, comorbidity was associated with 

age under 60, depression alone was more prevalent among 30–59 year olds, but in 23–29 year-olds 

in Rio de Janeiro. Exposure to violence increased the odds of anxiety, depression, and their 
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comorbidity. With rare exception, marital status, education, and race/ethnicity were not associated 

with anxiety, depression, or their comorbidity.

Limitations—Cross-sectional design.

Conclusions—Prevalence rates for all conditions were high, and particularly associated with 

exposure to violence. Means to ameliorate violence, and its mental health effects, particularly for 

women, are needed.
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Introduction

According to the Global Burden of Disease 2016 Study (2016), major depressive disorder 

and anxiety are, internationally, among the top 10 causes of years lived with disability; in 

Brazil they held fifth and third place respectively in 2013. Depression and anxiety have been 

recognized for their association with disability. They have also been associated with 

increased risk of mortality, development of chronic disease, and with both delayed and 

increased use of health services (Adams et al., 2016; Almeida Filho et al., 2007; Andrade et 

al., 2012; Brown et al., 1996; Byers et al., 2010; D’Avanzato et al., 2013; Kessler, 2007; 

Kessler et al., 2015; Oude et al., 2016; Patten et al., 2008; Pratt et al., 2016; Prina et al., 

2011; Scott et al., 2007; Stegenga et al., 2012; Yousaf et al., 2015).

Findings from a number of major surveys, using validated measures that operationalize 

standard diagnostic criteria are now available (Kessler et al., 2015; Andrade et al., 2003; 

Hasin et al., 2005; Kessler et al., 2005; Ribeiro et al., 2013). Regardless of setting, they 

consistently indicate that prevalence of anxiety is greater than that of depression, is more 

likely to be reported as starting in the early 20s, before depression, and that both conditions 

are associated with socioeconomic status (Mirza 2004; Silva et al., 2016; von Soest et al., 

2012). Prevalence is greater in women than in men, and in urban than in rural areas (Kessler 

et al., 2015). There may be a U-shaped, or alternatively an inverted U-shaped association 

with age, but typically there is a lower prevalence of anxiety and depression above age 60 or 

65 (Reynolds et al., 2015), although one study suggests an increase in prevalence after age 

85 (Byers et al., 2010; Reynolds et al., 2015). Common mental health disorders, which 

include anxiety and depression, have been found to be up to twice as prevalent among 

people exposed to violence, even when no longer living in the situation in which violence 

occurred (Clark et al., 2008; Kadra et al., 2014; Silva et al., 2016; Wilson et al, 2013).

Information on the prevalence of mental health disorders in middle and low income 

countries is distinctly less than for upper income countries. Among mental health disorders, 

anxiety and depression affect all ages, and are not only among the most prevalent conditions, 

but are also consistently under-recognized and under-treated (Kessler, 2007; Thornicroft et 

al., 2017). In Brazil, studies of anxiety and depression are scarce. Of the limited number of 

published community studies, several have employed screens, in contrast to fully structured 
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assessments that operationalize diagnostic criteria (Almeida Filho et al., 2007; Kemp et al., 

2015).

Using a validated diagnostic tool, we focus here on the 12-month prevalence of depression, 

anxiety and their comorbidity, diagnosed using DSM-IV criteria, in two large, population-

representative samples of noninstitutionalized adults aged 15–75 years, in two of the most 

violence-prone cities in Brazil -- São Paulo and Rio de Janeiro. We wish to determine 

whether there are differences between these two cities in the prevalence and demographic 

characteristics of these conditions, and the extent to which exposure to violence is associated 

with these disorders.

Methods

Our data come from a cross–sectional survey of community-representative residents age 15 

to 75 years, carried out in Sao Paulo (June 2007–January 2008) and Rio de Janeiro (October 

2007–July 2008). This survey was designed to ascertain the prevalence of traumatic life 

events; consequent post-traumatic stress disorder, mental health conditions and alcohol 

abuse; and environmental and personal characteristics that increased susceptibility to 

traumatic events. Brazil has a high Gini (economic inequality) index, which may affect the 

prevalence of depression (Andreoli et al., 2007; Chiavegatto Filho et al., 2013; Platt et al., 

2016), and both cities are recognized as being the most violent in a country with high 

violence -- Brazil. Homicide rates are higher in Rio de Janeiro than in Sao Paulo, and in both 

cities are more than 50% higher than in the rest of the country.

The study design has been fully described previously (Ribeiro et al., 2013; Andreoli et al., 

2009). In brief, participants were selected through a multistage sampling procedure. In the 

first stage areas within each city were ranked according to homicide rates, and categorized 

into seven homicide-level strata. In the second stage census tracts within each stratum were 

mapped, and four to 18 census tracts selected inversely proportional to population size (the 

three strata with the highest homicide rates were oversampled to improve the likelihood of 

identifying cases of post traumatic disorder). Finally, in the third stage, 43 households per 

tract (Sao Paulo), and 30 households per tract (Rio de Janeiro) were randomly selected, and 

one household member 15 to 75 years old was randomly selected using the Kish method 

(1949). With response rates of 84.5% in Sao Paulo and 80.5% in Rio de Janeiro, the final 

sample sizes were 2536 (Sao Paulo, 58.1% female), and 1208 (Rio de Janeiro, 56.6% 

female) (Ribeiro et al., 2013).

All aspects of the study were reviewed and approved by the Ethics Committee of the Federal 

University of São Paulo for studies in both São Paulo and Rio de Janeiro (Andreoli et al., 

2009). Participants 18 years of age and over personally signed letters of informed consent 

before enrollment, parents and legal guardians signed for those 15–17 years of age.

Data gathering procedures

Data were gathered in the participants’ homes by trained interviewers. Completed 

questionnaires were reviewed within a week, with supervisors re-interviewing 20% of the 

participants to establish accuracy.
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Measures

Psychiatric disorders—Relevant to the present paper, depressive disorders (major 

depression, major depressive disorder (single or recurrent episodes), dysthymia), and anxiety 

(generalized anxiety disorder, panic disorder with or without agoraphobia, agoraphobia 

without history of panic disorder, specific phobia, social phobia, posttraumatic stress 

disorder, and acute stress disorder), were identified using the World Health Organization 

World Mental Health Survey Composite International Diagnostic Interview (WHO WMHS 

CIDI) version 2.1, validated for Brazil (Quintana et al., 2004; 2007). Evaluation of the 

Brazilian translation reported sensitivity of 82.5% and specificity of 92.8% for depressive 

disorders, and 80.6% and 93.5% respectively for phobic-anxiety disorders (Quintana et al., 

2007). Inter-rater reliability (preferred over test-retest reliability, since symptoms would 

remain constant), found kappa = 0.94 for 12-month depressive disorder; information is given 

for selected specific anxiety disorders, but not for anxiety as a whole (0.92 for phobic 

anxiety disorder, 0.66 for obsessive-compulsive disorder, and 0.95 for PTSD), values 

considered to indicate good agreement (for 0.66), and very good for 0.92 and 0.95 (Quintana 

et al., 2004).

CIDI 2.1 is a standardized and fully structured interview that provides psychiatric diagnoses 

according to the International Classification of Diseases, 10th edition (ICD-10), and the 

Diagnostic and Statistical Manual of the American Psychiatric Association, 4th edition 

(DSM-IV) (APA, 2000; Rubio-Stipec et al., 1991; WHO, 1997). We focus here on the DSM-

IV diagnoses. For the purpose of the current study DSM-IV diagnoses of anxiety and 

depression were classified into four mutually exclusive groups: 1) no anxiety/depression 

(reference group); 2) anxiety only; 3) depression only; 4) comorbid anxiety/depression.

Sociodemographic characteristics included age, education (≤4 years vs ≥5 years), race 

(White, Afro-descendants, other), sex (male, female), and marital status (married, never 

married, previously married (widowed, separated, divorced)). In line with previous work, 

age was categorized as 30–44, 45–59, 60–75, but the youngest age group (15–29) was 

subdivided into 15–22, and 23–29, since considerable changes occur between age 15 and 

age 29 in Brazil (age 16 is the voting age, and age 18 is the age of civil responsibility).

Exposure to violence in the previous 12 months was assessed using the 11-item traumatic 

events list included in CIDI 2.1, supplemented by 20 additional items “selected to cover 

most of the traumatic events experienced by individuals in Brazilian urban centers.” (Ribeiro 

et al., 2013), but with naturally occurring traumatic events (e.g., natural death of a close 

family member) excluded.

Statistical analysis

Since initial analyses (see Table 1), indicated that there were statistically significant 

demographic differences between the two cities, data were analyzed separately for each, and 

the findings later compared descriptively.

Descriptive statistics (Ns, weighted %) were used to describe and compare the demographic 

characteristics of the sample, and determine the 12-month prevalence of anxiety alone, 

depression alone, and comorbid anxiety/depression by city and demographic characteristics. 
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Diagnostic comparisons across demographic categories and between cities were examined 

using the Mantel-Haenzsel test, which takes the complex sampling design into account. 

Weighted multinomial logistic regression was used to examine the association of 

demographic characteristics, net of each other, with diagnosis (anxiety alone, depression 

alone, comorbid anxiety/depression), using “no anxiety/no depression” as the reference 

group. All significance tests were two-sided (P <0.05 accepted as significant). Analyses 

were carried out using STATA version 13.

Results

The characteristics of the weighted samples in São Paulo and Rio de Janeiro are given in 

Table 1. The Rio de Janeiro sample included a higher proportion age 45 and over, more with 

better education, fewer who were White, and a larger proportion who were Afro-

descendants. Exposure to violence was greater in Rio de Janeiro (31.8%) than in São Paulo 

(19.6%). There were no statistically significant differences in marital status, sex distribution, 

or overall by diagnostic category: in each city just over 12% received a diagnosis of anxiety 

alone, over 4.5% a diagnosis of depression alone, but comorbidity was present in 4.2% in 

São Paulo, and 2.7% in Rio de Janeiro, an association beyond chance. For São Paulo the 

prevalence rates for any anxiety (i.e., anxiety only plus anxiety comorbid with depression) 

was 16.9%, and for any depression (depression only plus depression comorbid with anxiety) 

was 9.1%. Prevalence rates for Rio de Janeiro were 14.8% and 7.3% respectively. These 

rates are given to facilitate comparison with other studies that do not separate out comorbid 

anxiety/depression. For São Paulo, 24.9% with anxiety were also depressed, and 46.2% with 

depression had a diagnosis of anxiety, the rates for Rio de Janeiro were 18.2% and 37.0% 

respectively. Further categorizing diagnosis by sex (Table 2), indicates that prevalence was 

significantly higher for each condition in each city for women as compared to men.

Table 3 gives prevalence rates for each city by sex and age category. Supplemental Table S1 

provides city-specific, and Tables S2A and S2B provide city- and sex-specific prevalence 

rates by diagnostic category for each demographic characteristic and by exposure to 

violence. The prevalence of anxiety only consistently exceeded that of depression only, 

which in turn exceeded that of comorbid anxiety/depression. In both cities, prevalence for 

each of the three conditions was greater for women than for men, and higher in São Paulo 

than in Rio de Janeiro. For São Paulo for anxiety alone frequency in women was 2.28 (1.76) 

times greater than for men, for depression alone it was 2.67 times greater, and for comorbid 

anxiety/depression it was 7.03 times greater. For Rio de Janeiro increase in rates were 1.76, 

1.78, and 6.58 respectively. The unadjusted association of exposure to violence with 

diagnosis varied between the two cities. In São Paulo, such exposure had no noticeable 

effect on anxiety alone, but those exposed were about twice as likely to meet criteria for 

depression and comorbidity. In Rio de Janeiro, there was little effect on depression alone, 

but anxiety alone was nearly doubled, as was comorbidity.

Since demographic characteristics are known to be correlated, multinomial multivariable 

logistic regression was run, with no anxiety/no depression as the reference group, to more 

accurately ascertain the association of demographic characteristics with each diagnostic 

category (Table 4). For both São Paulo and Rio de Janeiro, prevalence of all diagnoses was 
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significantly higher for women than for men. Anxiety alone was not associated with any of 

the demographic characteristics in either city. Depression only was associated with age: in 

São Paulo higher for ages 30–59 than for those younger or older, in Rio de Janeiro 

significantly higher only for age 23–29. In São Paulo depression only was associated with 

having been married, but otherwise depression only was not associated with any other 

demographic characteristic in either city. Comorbidity was not associated with any 

demographic characteristic in either city, except for age 23–59 in São Paulo. With the 

exception of São Paulo, where exposure to violence was not associated with the presence of 

anxiety alone, for both cities exposure to violence approximately doubled the prevalence of 

depression alone, and tripled that of the comorbid condition.

Discussion

Violence and income inequality have been shown to affect mental health (Silva ret al., 2016). 

Our focus is the 12-month prevalence of anxiety only, depression only, and comorbid 

anxiety/depression in São Paulo and Rio de Janeiro, two major cities marked by high 

violence in Brazil, a middle income country with high income inequality. We are particularly 

concerned about the effect of exposure to violence, and about comorbid anxiety/depression, 

because of the additionally severe impact that these condition may have on personal well-

being (Pelletier et al., 2017; Adams et al., 2016).

Anxiety and depression were diagnosed using the Brazilian version (evaluated for reliability 

and validity, Quintana et al., 2004; 2007), of CIDI v2.1. CIDI v2.1 includes an 11-item 

traumatic events list, which was supplemented by 20 additional items of particular relevance 

to adults living in Brazilian urban centers (Ribeiro et al., 2013). We focused on incidents of 

violence by excluding naturally occurring traumatic events. Thus our rates for the prevalence 

of violence may differ from that of other studies that look at traumatic events in the current 

dataset (Ribeiro et al., 2013).

For anxiety, depression, and their comorbidity, prevalence was higher in women than in men. 

In both cities there was no association of anxiety only with any of the demographic 

characteristics examined. Inter-city, age-related differences, however, were found for 

depression only (higher prevalence at middle ages in São Paulo, but at younger ages in Rio 

de Janeiro), and for comorbid anxiety/depression (associated with ages 23–59 in São Paulo, 

but no association in Rio de Janeiro).

In the current section, comparison of current findings with those of others has been restricted 

to surveys that used comparable assessments and time intervals, since rates are sensitive to 

the type of assessment, the diagnostic criteria, and the time interval considered (Ferrari et al., 

2013; Haro et al., 2006). Nevertheless, problems remain. The diagnostic criteria of DSM-III-

R and DSM-IV are not the same, and may identify different people. The conditions included 

under the general heading of “depression” or “affective disorder”, and “anxiety”, differ 

across studies. Of particular relevance here, rates for comorbid anxiety/depression are rarely 

given, although studies report that overlap between these conditions is substantial (Alonso et 

al., 2007). The comparison studies span at least two decades, during which time economic, 

political, and other conditions associated with depression and anxiety may have changed. 
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Socioeconomic status is not always taken into account, and may be particularly relevant 

when there is substantial income inequality, as in Brazil (Chiavegatto Filho et al., 2013).

Regarding Brazil and Latin American countries, our findings on the overall prevalence of 

any anxiety and any depression are comparable to rates reported by other surveys in São 

Paulo (lack of relevant studies prevents comparison with Rio de Janeiro) (Andrade et al., 

2012), but higher than rates reported for Latin American countries (Medina–Mora et al., 

2005; Andrade et al., 2003). Consistent with our findings, the prevalence of anxiety always 

exceeded that of depression, and women consistently had higher 12-month prevalence of 

anxiety and depression than did men. None of these studies provided information on the 

prevalence of co-morbid anxiety/depression.

Our rates for anxiety and mood disorders are also higher than those from the European 

region, which also report higher rates among women than among men. There, prevalence of 

depression tended to decline in the oldest age group, but the prevalence of anxiety varied 

little by age for either women or men (Alonso et al., 2007; Wittchen et al., 2005). The 

association between mood and anxiety had an odds ratio of 10.2 (95% confidence interval 

8.2–12.7), but the proportions with depression who also experienced anxiety (and the reverse 

situation) were not reported. The WHO WHMS 23 country study found that, on average, 

prevalence rates for 12-month major depressive disorder in upper income countries were 

higher than those for middle and lower income countries, with Brazil a high prevalence 

outlier (Thornicroft et al., 2017). Studies in Japan yielded among the lowest rates for anxiety 

and depression (Ishikawa et al., 2016).

Comparison with North American (U.S.) studies, indicated that our prevalence rates for both 

anxiety and depression are higher for anxiety but similar for depression to those in one 

major population-representative U.S. study (Grant et al., 2004), but lower for anxiety and 

depression than in another (Kessler et al., 2005).

The majority of the studies found that the prevalence of depression may increase through 

middle age, declining after age 60 or 65. One study, however, using CIDI65, an age-sensitive 

version of the CIDI, found 12-month prevalence rates of anxiety ranging from 

14.1%-20.8%, and of depression ranging from 11.1%–25.7% for respondents age 65–84 in 

six major cities in six high income countries (Adams et al., 2016). These rates, particularly 

for depression, are among the highest found, and are higher than for similar age participants 

in NESARC (Reynolds et al., 2015).

The differences in prevalence rates across studies may reflect the effect of residence in an 

urban area (Kessler et al., 2015), high income disparity (Andreoli et al., 2009; Chiavegatto 

Filho et al., 2013; Platt et al., 2016), a violent environment (Silva et al., 2016; Clark et al., 

2008; Kadra et al., 2014; Wilson et al., 2013) or, more likely, the compounding effect of all 

of these. Several findings are consistent across studies: the prevalence of anxiety is higher 

than the prevalence of depression; anxiety and depression are frequently comorbid but 

precise rates are given infrequently; anxiety and depression are more prevalent in women 

than in men; and the prevalence of depression is lower at older ages. Explanation for such 

consistent findings seems called for.
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Differences in prevalence of anxiety and depression may reflect differences in how their 

respective diagnoses are determined. A very limited number of categories is included under 

the diagnostic heading of “depression”–in epidemiological studies these typically include 

major depressive disorder, and bipolar disorder, and the symptom lists to identify depression 

in DSM-III-R and DSM-IV are fairly limited, thus restricting the number of people 

recognized, particularly when dysthymia is not included. Further, depression may manifest 

itself in men in ways not picked up by current criteria (Zartaloudi, 2011), as indicated by 

their higher rate of suicide, in particular among men over age 65, when the prevalence of 

depression is generally lower (US Department of Health and Human Services. n.d.). 

“Anxiety” covers many specific conditions, including generalized anxiety disorder, phobias, 

social anxiety disorder, obsessive compulsive disorder, post-traumatic stress disorder, panic 

disorder, agoraphobia. Thus, “anxiety” may capture a much larger portion of the population 

than “depression”.

Nevertheless, it is clear that these conditions have a high rate of comorbidity. Specific 

information on the rate of comorbidity is needed in order to identify groups in greatest need, 

and for planning appropriate interventions. Although there are exceptions (Hasin et al., 

2005; Kessler et al., 1999), information is not always available. The supplement reporting 

“statistically significant comorbidities between major depression events and all the anxiety 

disorders assessed in the ICPE surveys” is no longer accessible (Andrade et al., 2003) 

(www.hcp.med.harvard.edu/icpe; access attempted 24 July, 2017). When presented, 

association may be given for specific anxiety disorders, or for specific depressive disorders, 

but not for any anxiety, or any depression.

A substantial number of different theoretical approaches, including evolutionary theory 

(Sloman, 2008), and cognitive vulnerability — transactional stress theory (Hankin & 

Abramson, 2001), have explored the development of anxiety and depression. Sex differences 

suggest that biological factors may be involved, possibly starting around puberty (Altemus et 

al., 2014). There are indications that sex hormones may affect neural functions and the 

limbic system, in particular the function of estrogen receptors in response to stressors 

(Bangasser & Wicks, 2017; Marrocco & McEwen, 2016; McEwen & Milner, 2017; Parker 

& Brotchie, 2004). Genetic factors may also be involved in both anxiety and depression 

(McLean & Anderson, 2009), and for both, socialization to what is considered appropriate 

male or female behavior, may play a rôle. Boys are encouraged to ignore pain and to be 

courageous, which could result in reduced anxiety because of additional experiences 

obtained, and to disregard, or not acknowledge symptoms of depression. Girls are more 

likely to be warned about the dangers in the world (so possibly increasing later anxiety), to 

be sensitive to the needs of others, and are more aware of health-associated changes (Mclean 

& Anderson, 2009; Zartaloudi, 2011). Increasing participation in the work force, greater 

responsibilities outside the home, and higher levels of science-associated education (which 

tend to result in better paying employment), may reduce the prevalence of anxiety and 

depression in women, and hence sex discrepancies in the prevalence of these conditions.

While association between socio-demographic characteristics and anxiety and depression 

has been well examined, little information is available from population-representative 

studies on the impact of exposure of violence, although violence is known to have an 
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adverse effect on mental and physical health (Clark et al., 2008; Kadra et al., 2014; Silva et 

al., 2016; Wilson et al, 2013). In agreement with these reports, we found that in both cities 

examined, experienced violence doubled the prevalence of depression in São Paulo, 

depression and anxiety in Rio de Janeiro, and in both tripled the prevalence of comorbid 

anxiety/depression. The difference between the two cities (absence of increase in anxiety 

alone in São Paulo) in reaction to violence may reflect the higher prevalence of experienced 

violence in Rio de Janeiro.

In summary, in common with previous reports for São Paulo and Brazil (which was often 

represented by São Paulo), and reports from upper income countries, our data indicate a high 

prevalence of anxiety, depression and comorbid anxiety/depression. The underlying reason 

for this probably reflects conditions in the area: an urban setting, substantial economic 

inequality, and a high rate of violence. With the exception of experienced violence, our data 

do not permit examination of the effects of urbanicity or income inequality. The associated 

demographic characteristics are similar to those generally reported: that anxiety is more 

prevalent than depression; substantial comorbidity of these disorders; women at greater risk 

than men; and, for anxiety only and depression only, lower prevalence over age 60. There 

are also differences between the two cities. Violence was associated with anxiety in one city, 

but with depression in the other. The impact on health and well-being of the presence of 

comorbidity in this setting remains to be determined.

Mental disorders are recognized as creating an increasing social and health problem, 

exacerbated by stigma, fear of disclosing an affliction because a job may be lost, or simply 

because health and social support services are not available (Adams et al., 2016; Brown et 

al., 1996; D’Avanzato et al., 2013; Patten et al., 2008; Pratt et al., 2016; Scott et al., 2007; 

Yousaf et al., 2015; Pelletier et al.., 2017; Alonso et al., 2008; World Bank, 2016).

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgments

Research support

This study was supported by the State of São Paulo Funding Agency (FAPESP) grant 2004/15039-0, the National 
Research Council (CNPq) grant: 420122/2005-2; National Institute on Aging grant number 1P30 AG028716 for 
GGF; National Council for Scientific and Technological Development (CNPq; Conselho Nacional de 
Desenvolvimento Cientifico e Tecnologico) and research grant (Bolsista de Produtividade em Pesquisa 
305274/2014-7) to SLB, (Bolsa Produtividade CNPq -2) to MFM; ( Bolsa Produtividade -1) to JJM; (Bolsa 
Produtividade), grants from Fundação de Amparo a Pesquisa do Estado de São Paulo (FAPESP-16/02246-5) to 
RAB, and also grants and personal fees from Coordenação de Aperfeiçoamento de Pessoal de Nível Superior 
(CAPES) to RAB.

References

Adams GC, Balbuena L, Meng X, et al. When social anxiety and depression go together: A population 
study of comorbidity and associated consequences. J Affect Dis. 2016; 206:48–54. [PubMed: 
27466742] 

Blay et al. Page 9

J Affect Disord. Author manuscript; available in PMC 2019 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Almeida-Filho N, Lessa I, Magalhães L, et al. Co-occurrence patterns of anxiety, depression and 
alcohol use disorders. Eur Arch Psychiatry Clin Neurosci. 2007; 257:423–431. [PubMed: 
17902002] 

Alonso J, Buron A, Bruffaerts R, et al. Association of perceived stigma and mood and anxiety 
disorders: Results from the World Mental Health Surveys. Acta Psychiatr Scand. 2008; 118:305–
314. [PubMed: 18754833] 

Alonso J, Lépine J-P. on behalf of the ESEMeD/MHEDEA 2000 Scientific Committee. Overview of 
key data from the European Study of the Epidemiology of Mental Disorders (ESEMeD). J Clin 
Psychiatr. 2007; 68(suppl 2):3–9.

Altemus M, Sarvaiya N, Epperson CN. Sex differences in anxiety and depression clinical perspectives. 
Frontiers Neuroendocrinology. 2014; 35:320–330.

American Psychiatric AssociationDiagnostic and Statistical Manual of Mental Disorders, Fourth 
Edition Revised (DSM-IV-TR)Washington, DC: American Psychiatric Association; 2000

Andrade L, Caraveo-Anduaga JJ, Berglund P, et al. The epidemiology of major depressive episodes: 
results from the International Consortium of Psychiatric Epidemiology (ICPE) Surveys. Int J Meth 
Psychiatr Res. 2003; 12:3–21.

Andrade LH, Wang YP, Andreoni S, et al. Mental Disorders in Megacities: Findings from the São 
Paulo Megacity Mental Health Survey, Brazil. PLoS ONE. 2012; 7(2):e31879. [PubMed: 
22348135] 

Andreoli SB, Ribeiro WS, Quintana MI, et al. Violence and post-traumatic stress disorder in Sao Paulo 
and Rio de Janeiro, Brazil: the protocol for an epidemiological and genetic survey. BMC Psychiatry. 
2009; 9:34. [PubMed: 19500422] 

Bangasser AA, Wicks B. Sex-specific mechanisms for responding to stress. J Neurosci Res. 2017; 
95:75–82. [PubMed: 27870416] 

Brown C, Schulberg HC, Madonia M, et al. Treatment outcomes for primary care patients with major 
depression and lifetime anxiety disorders. Am J Psychiatr. 1996; 153:1293–1300. [PubMed: 
8831437] 

Byers AL, Yaffe K, Covinsky KE, et al. High occurrence of mood and anxiety disorders among older 
adults: The National Comorbidity Survey Replication. Arch Gen Psychiatr. 2010; 67:489–496. 
[PubMed: 20439830] 

Chiavegatto Filho ADP, Kawachi I, Wang YP, et al. Does income inequality get under the skin? A 
multilevel analysis of depression, anxiety and mental disorders in São Paulo, Brazil. J Epidemiol 
Com Health. 2013; 67:966–972.

Clark C, Ryan L, Kawachi I, et al. Witnessing community violence in residential neighborhoods: a 
mental health hazard for urban women. J Urb Health. 2008; 85:22–38.

D'Avanzato C, Martinez J, Attiullah N, et al. Anxiety symptoms among remitted depressed outpatients: 
prevalence and association with quality of life and psychosocial functioning. J Affective Dis. 2016; 
15:401–404.

Ferrari AJ, Somerville AJ, Baxter AJ, et al. Global variation in the prevalence and incidence of major 
depressive disorder: a systematic review of the epidemiological literature. Psychol Med. 2013; 
43:471–481. [PubMed: 22831756] 

GBD 2016 DALYs and HALE Collaborators. Global, regional, and national disability-adjusted life-
years (DALYs) for 333 diseases and injuries and healthy life expectancy (HALE) for 195 countries 
and territories, 1990–2016: a systematic analysis for the Global Burden of Disease Study 2016. 
Lancet. 2017; 390:1260–1334. [PubMed: 28919118] 

Grant BF, Stinson FS, Dawson DA, et al. Prevalence and co-occurrence of substance use disorders and 
independent mood and anxiety disorders: results from the National Epidemiologic Survey on 
Alcohol and Related Conditions. Arch Gen Psychiatr. 2004; 61:807–816. [PubMed: 15289279] 

Hankin BL, Abramson LY. Development of gender differences in depression: An elaborated cognitive 
vulnerability–transactional stress theory. Psychol Bull. 2001; 127:773–796. [PubMed: 11726071] 

Haro JM, Arbabzadeh-Bouchez S, Brugha TS, et al. Concordance of the Composite International 
Diagnostic Interview Version 3.0 (CIDI 3.0) with standardized clinical assessments in the WHO 
World Mental Health surveys. Int J Meth Psychiatr Res. 2006; 15:167–180.

Blay et al. Page 10

J Affect Disord. Author manuscript; available in PMC 2019 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Hasin DS, Goodwin RD, Stinson FS, et al. Epidemiology of major depressive disorder: results from 
the National Epidemiologic Survey on Alcoholism and Related Conditions. Arch Gen Psychiatr. 
2005; 62:1097–1106. [PubMed: 16203955] 

Ishikawa H, Kawakami N, Kessler RC, et al. Lifetime and 12-month prevalence, severity and unmet 
need for treatment of common mental disorders in Japan: results from the final dataset of World 
Mental Health Japan Survey. Epidemiol Psychiatr Sci. 2016; 25:217– 229. [PubMed: 26148821] 

Kadra G, Dean K, Hotopf M, et al. Investigating exposure to violence and mental health in a diverse 
urban community sample: data from the South East London Community Health (SELCoH) 
Survey. PLoS ONE. 2014; 9(4):e93660. [PubMed: 24691206] 

Kemp AH, Brunoni AR, Nunes MA, et al. The association between mood and anxiety disorders, and 
coronary heart disease in Brazil: a cross-sectional analysis on the Brazilian Longitudinal Study of 
Adult health (ELSA-Brasil). Front Psychol. 2015; 6:187. [PubMed: 25762963] 

Kessler RC, Chiu WT, Demler O, et al. Prevalence, severity, and comorbidity of 12-month DSM-IV 
disorders in the National Comorbidity Survey Replication. Arch Gen Psychiatr. 2005; 62:617–627. 
[PubMed: 15939839] 

Kessler RC, DuPont RL, Berglund P, et al. Impairment in pure and comorbid generalized anxiety 
disorder and major depression at 12 months in two national surveys. Am J Psychiatr. 1999; 
156:1915–1923. [PubMed: 10588405] 

Kessler RC, Sampson NA, Berglund P, et al. Anxious and non-anxious major depressive disorder in the 
World Health Organization World Mental Health Surveys. Epidemiol Psychiatr Sci. 2015; 24:210–
226. [PubMed: 25720357] 

Kessler RC. The global burden of anxiety and mood disorders: Putting the European Study of the 
Epidemiology of Mental Disorders (ESEMed) into perspective. J Clin Psychiatry. 2007; 68(Suppl 
2):10–19.

Kish L. A procedure for objective respondent selection within the household. J Am Statistic Assoc. 
1949; 44:380–387.

Marrocco J, McEwen BS. Sex in the brain: hormones and sex differences, Dialogues Clin. Neurosci. 
2016; 18:373–383.

McEwen BS, Milner TA. Understanding the broad influence of sex hormones and sex differences in 
the brain. J Neurosci Res. 2017; 95:24–39. [PubMed: 27870427] 

McLean CP, Anderson ER. Brave men and timid women? A review of the gender differences in fear 
and anxiety. Clin Psychol Rev. 2009; 29:496–505. [PubMed: 19541399] 

Medina-Mora ME, Borges G, Lara C, et al. Prevalence, service use, and demographic correlates of 12-
month DSM-IV psychiatric disorders in Mexico: results from the Mexican National Comorbidity 
Survey. Psychol Med. 2005; 35:1773–1783. [PubMed: 16300691] 

Mirza I, Jenkins R. Risk factors, prevalence, and treatment of anxiety and depressive disorders in 
Pakistan: systematic review. Brit Med J. 2004; 328(7443):794–797. [PubMed: 15070634] 

Oude Voshaar RC, van der Veen DC, Hunt I, et al. Suicide in late-life depression with and without 
comorbid anxiety disorders. Int J Ger Psychiatr. 2016; 31:146–152.

Parker GB, Brotchie HL. From diathesis to dimorphism: the biology of gender differences in 
depression. J Nervous Mental Dis. 2004; 192:210–216.

Patten SB, Williams JVA, Lavorato DH, et al. Major depression as a risk factor for chronic disease 
incidence: longitudinal analyses in a general population cohort. Gen Hosp Psychiatr. 2008; 
30:407–13.

Pelletier L, O’Donnell S, McRae L, et al. The burden of generalized anxiety disorder in Canada. 
Health Promot Chronic Dis Prev Can. 2017; 37:54–62. [PubMed: 28273041] 

Platt J, Prins S, Bates L, et al. Unequal depression for equal work? How the wage gap explains sex 
disparities in mood disorders. Soc Sci Med. 2016; 149:1–8. [PubMed: 26689629] 

Pratt LA, Druss BG, Manderscheid RW, et al. Excess mortality due to depression and anxiety in the 
United States: results from a nationally representative survey. Gen Hosp Psychiatr. 2016; 39:39–
45.

Prina AM, Ferri CP, Guerra M, et al. Prevalence of anxiety and its correlates among older adults in 
Latin America, India and China: cross-cultural study. Brit J Psychiatry. 2011; 199:485–491. 
[PubMed: 22016438] 

Blay et al. Page 11

J Affect Disord. Author manuscript; available in PMC 2019 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Quintana MI, Andreoli SB, Jorge MR, Gastal FL, Miranda CT, et al. The reliability of the Brazilian 
version of the Composite International Diagnostic Interview (CIDI 2.1). Braz J Med Biol Res. 
2004; 37(11):1739–1745. [PubMed: 15517091] 

Quintana MI, Gastal FL, Jorge MR, et al. Validity and limitations of the Brazilian version of the 
Composite International Diagnostic Interview (CIDI 2.1). Rev Bras Psiquiatria. 2007; 29:18–22.

Reynolds K, Pietrzak RH, El-Gabalawy R, et al. Prevalence of psychiatric disorders in U.S. older 
adults: findings from a nationally representative survey. World Psychiatry. 2015; 14:74–81. 
[PubMed: 25655161] 

Ribeiro WS, Mari JdeJ, Quintana MI, et al. The impact of epidemic violence on the prevalence of 
psychiatric disorders in Sao Paulo and Rio de Janeiro, Brazil. PLoS ONE. 2013; 8(5):e63545. 
[PubMed: 23667636] 

Rubio-Stipec M, Bravo M, Canino G. The Composite International Diagnostic Interview (CIDI): an 
epidemiologic instrument suitable for using in conjunction with different diagnostic systems in 
different cultures. Acta Psiquiatr Psicol Am Lat. 1991; 37:191–204. [PubMed: 1811404] 

Scott KM, Bruffaerts R, Tsang A, et al. Depression-anxiety relationships with chronic physical 
conditions: results from the World Mental Health Surveys. J Affective Dis. 2007; 103:113–1120.

Silva M, Loureiro A, Cardoso G. Social determinants of mental health: A review of the evidence. Eur J 
Psychiatry. 2016; 30:259–292.

Sloman L. A new comprehensive evolutionary model of depression and anxiety. J Affect Disord. 2008; 
106:219–228. [PubMed: 17765322] 

Stegenga BT, Nazareth I, Torres-González F, et al. Depression, anxiety, physical function: exploring 
the strength of causality. J Epidemiol Com Health. 2012; 66:e25.

Thornicroft G, Chatterji S, Evans-Lacko S, et al. Undertreatment of people with major depressive 
disorder in 21 countries. Brit J Psychiatry. 2017; 210:119–124. [PubMed: 27908899] 

US Department of Health and Human Services. Deaths by suicide per 100,000 resident population in 
the United States from 1950 to 2015, by gender. Statista - The Statistics Portaln.dRetrieved 
December 22, 2017, from https://www.statista.com/statistics/187478/death-rate-from-suicide-in-
the-us-by-gender-since-1950/

von Soest T, Bramness JG, Pedersen W, et al. The relationship between socio-economic status and 
antidepressant prescription: a longitudinal survey and register study of young adults. Epidemiol 
Psychiatric Sci. 2012; 21:87–95.

Wilson-Sexson M, Pruchno R. Effects of neighborhood violence and perceptions of neighborhood 
safety on depressive symptoms of older adults. Soc Sci Med. 2013; 85:43–49. [PubMed: 
23540365] 

Wittchen HU, Jacobi F. Size and burden of mental disorders in Europe -- a critical review and appraisal 
of 27 studies. European Neuropsychopharmacol. 2005; 5:357–376.

World Bank. [Accessed 3 August, 2017] 2016http://www.worldbank.org/en/topic/health/brief/mental-
health

World Health OrganizationComposite International Diagnostic Interview. Version 2.1Geneva: World 
Health Organization; 1997 p.

Yousaf O, Grunfeld EA, Hunter MS. A systematic review of the factors associated with delays in 
medical and psychological help-seeking among men. Health Psychol Rev. 2015; 9:264–276. 
[PubMed: 26209212] 

Zartaloudi A. What is men’s experience of depression? Health Sci J. 2011; 5:182–187.

Blay et al. Page 12

J Affect Disord. Author manuscript; available in PMC 2019 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.statista.com/statistics/187478/death-rate-from-suicide-in-the-us-by-gender-since-1950/
https://www.statista.com/statistics/187478/death-rate-from-suicide-in-the-us-by-gender-since-1950/
http://www.worldbank.org/en/topic/health/brief/mental-health
http://www.worldbank.org/en/topic/health/brief/mental-health


Highlights

• Age 15–75, 12-month prevalence of anxiety, depression, and their 

comorbidity

• São Paulo: Anxiety alone: 12.7%, depression alone: 4.9%; comorbid: 4.2%

• Rio de Janeiro: Anxiety alone: 12.1%, depression alone 4.6%; comorbid: 

2.7%

• Exposure to violence doubled prevalence of all conditions

• All conditions more prevalent in women, rarely associated with marital status, 

education, race/ethnicity
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Table 4

Weighted multinomial logistic regression, examining association of demographic characteristics with 

diagnostic category separately for São Paulo and Rio de Janeiro. Referent is no anxiety and no depression.

São Paulo (N=2533) Rio de Janeiro (N=1205)

Odds Ratio [95% Confidence 
Interval]

P value Odds Ratio [95% Confidence 
Interval]

P value

Anxiety only

Sex

 Women (vs men) 3.01 [2.02, 4.47] 0.001 2.34 [1.59, 3.46] 0.001

Age category (years)

 16–22 Reference Reference

 23–29 1.02 [0.57, 1.81] 0.951 1.86 [0.69, 5.03] 0.216

 30–44 0.88 [ 0.46, 1.68] 0.702 1.35 [0.64, 2.82] 0.422

 45–59 1.06 [0.59, 1.89] 0.851 1.58 [0.59, 4.19] 0.355

 ≥60 0.62 [0.29, 1.35] 0.228 1.40 [0.41, 4.77] 0.588

Education (years)

 ≥5 (vs ≤4) years 1.08 [0.75, 1.56] 0.663 1.41 [0.63, 3.13] 0.397

Marital status

 Married Reference Reference

 Previously married 1.10 [0.68, 1.77] 0.703 0.91 [0.57, 1.46] 0.699

 Never Married 0.93 [0.60, 1.46] 0.759 0.90 [0.46, 1.75] 0.747

Race/ethnicity

 White Reference Reference

 Afro-descendents 1.35 [0.86, 2.11] 0.184 1.03 [0.64, 1.65] 0.913

 Other 1.37 [0 .78, 1.94] 0.070 1.12 [0.77, 1.62] 0.544

Exposure to violence

 Exposed 1.33 [0.97, 1.83] 0.075 2.23 [1.44, 3.46] 0.001

Depression only

Sex

 Women (vs men) 3.09 [1.57, 6.05] 0.001 2.39 [1.31, 4.37] 0.005

Age category (years)

 16–22 Reference Reference

 23–29 2.49 [0.98, 6.33] 0.056 7.23 [1.41, 37.13] 0.019

 30–44 2.75 [1.19, 6.37] 0.019 4.77 [ 0.93, 24.42] 0.060

 45–59 2.54 [1.07, 6.02] 0.034 2.46 [0.49, 12.39] 0.268

 ≥60 1.11 [0.29, 4.21] 0.875 2.47 [0.44, 13.89] 0.298

Education (years)

≥5 (vs ≤4) years 1.01 [0.56, 1.81] 0.985 0.75 [0.34, 1.65] 0.468

Marital status

 Married Reference Reference

 Previous married 1.83 [1.02, 3.28] 0.043 1.05 [0.42, 2.61] 0.917

 Never Married 1.03 [0.57, 1.84] 0.932 0.80 [0.34, 1.85] 0.592
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São Paulo (N=2533) Rio de Janeiro (N=1205)

Odds Ratio [95% Confidence 
Interval]

P value Odds Ratio [95% Confidence 
Interval]

P value

Race/ethnicity

 White Reference Reference

 Afro-descendnts 0.99 [ 0.54, 1.82] 0.973 1.01 [0.44, 2.29] 0.983

 Others 0.82 [0.53, 1.26] 0.365 0.97 [0.46, 2.05] 0.940

Exposure to violence

 Exposed 2.67 [1.38, 5.21] 0.004 1.87 [1.14, 3.09] 0.015

Comorbid anxiety and depression

Sex

 Women (vs men) 9.86 [4.55, 21.37] 0.001 8.05 [2.56, 25.31] 0.001

Age category (years)

 16–22 Reference Reference

 23–29 3.08 [1.11, 8.58] 0.032 0.48 [0.06, 3.95] 0.486

 30–44 3.94 [1.52, 10.17] 0.005 2.37 [0.39,14.32] 0.339

 45–59 4.49 [1.58, 12.78] 0.005 2.29 [0.37,14.04] 0.365

 ≥60 1.16 [0.29, 4.65] 0.828 1.26 [0.16, 9.99] 0.825

Education (years)

 ≥5 (vs ≤4) years 1.38 [0.62, 3.05] 0.427 0.60 [0.16, 2.28] 0.452

Marital status

 Married Reference Reference

 Previous married 1.00 [0.49, 2.02] 0.998 2.75 [0.96, 7.92] 0.060

 Never Married 1.08 [0.66, 1.75] 0.765 0.99 [0.33, 2.97] 0.990

Race/ethnicity

 White Reference Reference

 Afro-descendents 0.93 [0.44, 1.93] 0.834 1.49 [0.53, 4.17] 0.437

 Other 0.91 [0.52, 1.58] 0.726 0.99 [0.40, 2.42] 0.980

Exposure to violence

 Exposed 3.10 [1.81, 5.30] 0.001 3.74 [1.54, 9.05] 0.004
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