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Abstract

This research assessed the prevalence and socio-demographic characteristics related to anxiety disorder in Aracaju (Sergipe, Brazil). We used a socio-demographic questionnaire and the Beck Anxiety Inventory (BAI). Six hundred ninety people were interviewed in their households. Females were 55.9% and the age varied from 18 to 65 years old. We used the BAI criteria of at least mild level and found 28.4% positive diagnostic of anxiety disorder. Results of logistic analysis showed that the main risk factors to anxiety disorder in Aracaju were: self-perception of being sick, having some chronic illness, smoking, ‘parda’ skin color, and having studied no more than high school. 
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Resumo

Esta pesquisa avaliou a prevalência e características sociodemográficas associadas ao transtorno de ansiedade em Aracaju (Sergipe, Brasil). Foram aplicados um questionário sociodemográfico e o Inventário Beck de Ansiedade (Beck Anxiety Inventory, BAI). Participaram 690 pessoas, todas entrevistadas em seus domicílios. A maior parte da amostra foi constituída de mulheres e a idade variou entre 18 e 65 anos. Como critério diagnóstico do BAI foi utilizado o ponto de corte de pelo menos nível leve. Com esse critério, 28,4% dos participantes foram classificados como casos positivos no BAI. A regressão logística mostrou que os principais fatores de risco foram: não se perceber saudável, sofrer de alguma doença crônica, tabagistas, cor de pele parda e nível de escolaridade abaixo do ensino médio. 

Palavras-chave: transtorno de ansiedade; estudo populacional; Inventário de Ansiedade de Beck (Beck Anxiety Inventory, BAI); prevalência.

















[bookmark: _GoBack]Anxiety disorders are among the most common mental health issues worldwide (Alonso et al., 2018). Indeed, they are among the top positions in the global ranking of Years Lived with Disabilities (YLDs) contributing considerably to raising the Global Burden of Diseases (World Health Organization [WHO], 2017). It is estimated that during the lifetime a third of the world population will suffer from some kind of anxiety disorder and its occurrence suggests neither a raise nor a decrease for the next few years (Alonso et al., 2018; Bandelow & Michaelis, 2015).
Anxiety, as an emotion, is an essential adaptive skill because it contributes to psychological adjustment in different life situations. In its adaptive level, anxiety activates the alert state to protect the subject from harms to his/her integrity. It also collaborates to the maintenance of concentration in potential threatful experiences, and helps plan to avoid or to deal with such events (flight or fight response) (Beesdo-Baum & Knappe, 2014; Costello, Egger, Copeland, Erkanli, & Angold, 2011). On the other hand, pathological anxiety happens when an emotional response to a future event is considered disproportional in relation to a real situation, harmful or not. In these cases, anxiety impairs the psychological adjustment instead of helping one get over common life experiences (Nima, Rosenberg, Archer, & Garcia, 2013; Steel, Marnane, Iranpour, Chey, Jackson, Patel, & Silove, 2014). Some problems associated with anxiety disorders lead to difficulty in interpersonal relationships, lower functional capacity, frequent use of health services, and impairments on basic psychological processes like memory, perception, and thinking (Costello et al., 2011).
Anxiety disorders are defined as tension sensation, apprehension, persistent and excessive worry when facing daily issues and events. The person who suffers from an anxiety disorder tends to experiment symptoms as restlessness, fatigability, losses in concentration, irritability, muscle tension, and sleep disturbances (DSM–5; American Psychiatric Association [APA], 2014). Even today, anxiety disorders receive less attention than other mental disorders, especially in relation those that demand hospitalization, for instance, schizophrenia. That lack of attention – or less than it is required – turns the provision of appropriate mental health assistance harder (Bandelow & Michaelis, 2015; Beesdo-Baum & Knappe, 2014).  
In a global view, the prevalence of anxiety disorders was recently estimated to be 7.4% (4.8 – 10.9%) (Baxter, Scott, Vos, & Whiteford, 2013) and tends to be high in the majority of the studies about mental health (Beesdo-Baum & Knappe, 2014; Costello et al., 2011). Kessler, Berglund, Demler, Jin, Merikangas, and Walters (2005) detected 28.8% of lifetime prevalence in the US, and Bandelow (2003) identified 4.0% in Germany, 5.4% in Florence (IT), and 10.0% in Paris (FR). In Brazil, Andrade et al. (2012) found almost 20% of prevalence of anxiety disorders in the São Paulo Megacity Mental Health Survey. Finally, Baxter et al. (2013) found that one in fourteen people worldwide will show some sort of anxiety disorder at least once in their lives, and that one in nine had suffered from this issue in the previous twelve months. 
On the social distribution of anxiety disorders by sex, it is known that females show twice the risk of developing some kind of anxiety than males during life (Bandelow & Michaelis, 2015). The general prevalence of anxiety is 6.6% for women (compared to 3.6% for men), and they have greater chances of having comorbidities or some level of disability due to the disorder (Altemus, Sarvaiya, & Epperson, 2014; Carmen, McLean, Asnaani, Litz, & Hofmann, 2011). When it comes to age, in the world it is found that anxiety disorder is prevalent in younger people and it is expected around 3 to 5% of prevalence in children and adolescents (Kessler, Berglund, Demler, Jin, Merikangas, & Walters, 2005; Lenze & Wetherell, 2015; Vianna, Campos, & Landeira-Fernandez, 2009).
Besides sex and age, studies have identified that there is association between anxiety, poverty and social inequality (Silva & Santana, 2012), as well as anxiety and skin color (Assari, 2016; Faro & Pereira, 2011). Likewise, there are evidences of relationship between anxiety and lower levels of schooling, i.e. the less years of study, the higher the chances for anxiety disorder (Costa, Branco, Vieira, Souza, & Silva, 2019). It has also been shown that unemployment is associated with anxiety (Gonçalves et al., 2014). Moreover, smokers have greater chances of either having or developing anxiety disorders compared to the general population (Jamal, Van der Does, Cuijpers, & Penninx, 2012).
About the prevalence in Brazil, Mari, Jorge, and Kohn (2007) pointed that anxiety disorders affected between 4 and 21 millions of Brazilians in 2000. A study in São Paulo found that any anxiety disorders were the most common mental health disorder in that population (Andrade et al., 2012). Despite the high occurrence of this disorder, it is possible to state that investigations in a population level in Brazil are still rare (Lopes, Hellwig, Silva, & Menezes, 2016; Mullachery, Silver, & Macinko, 2016; Stopa, Malta, Oliveira, Lopes, Menezes, & Kinoshita, 2015). When it comes to the Brazilian Northeast, population estimates of mental disorders are also scarce (Januário et al., 2016; Lopes et al., 2016), and this can be applied to anxiety disorders in the community in general. 
This research aims to survey the prevalence of anxiety disorder in Aracaju (Sergipe, Brazil) with the Beck Anxiety Inventory (BAI) in a household population sample, and to estimate the social distribution of anxious symptoms from socio-demographic and health profiles through logistic regression.

Method

Participants and Data Collection Procedures

The sample was composed of subjects from 18 to 65 years old, both sexes. The data collection took place in 15 neighborhoods in Aracaju (Sergipe, Brazil). Three neighborhoods by geographic region were randomly selected from census sectors. Likewise, we also selected randomly two blocks on their main avenues. 
The final sample had as many as 690 participants (households visited) [Confidence Interval (CI) = 95%; Sampling Error = 5%], calculated to a maximum prevalence of the anxiety disorders around 30% and an additional of 50% to fix eventual fill out errors and outliers. During the data collection process, we controlled the proportions of sex (about half of each), periods of the day (morning, afternoon, and night, close to equally), and household (for each house visited, another one was skipped). We only invited one resident per household to take part of the sample. Domestic servants, visitors, and people suffering from severe mental disorders or other limiting conditions (self-declared) were not included. 

Instruments

We applied a socio-demographic questionnaire surveying data about sex (male or female), age [years and age strata (18 to 30, 31 to 40, 41 to 50, and 51 to 65)], monthly family income (up to a minimum wage, from one to three minimum wages, from three to six minimum wages, and above six minimum wages), child (yes or no) educational level (up to middle school, high school, and undergraduate), religion (yes or no), marital status (yes or no), self-declared skin color (‘parda’, black, white, yellow or others), and occupation (yes and no). In this questionnaire there were questions on smoking habits (at least one cigarette per week in the previous month, yes or no), self-perception of health status (sick or healthy), chronic disease (diagnosed by physician, yes or no) and/or if they used controlled drugs (prescribed by a physician). We also calculated the Body Mass Index (BMI) from self-declared height and weight (underweight, eutrophic, overweight, and obese). 
Beck Anxiety Inventory (BAI) was administrated to get the screening diagnostic and severity level [subclinical (≤ 10 points), mild (11-19), moderate (20-30), and severe (31-63)] of the anxiety disorder. The BAI is a self-relate scale composed of 21 items, and responses vary from 0 to 3 indicating the symptoms presence, besides their intensity or frequency (Cunha, 2001). 

Data analysis

Analysis were performed with the SPSS (v. 20) and descriptive statistics were obtained for all variables. The screening diagnostic of anxiety disorder was the dependent variable in the logistic regression (Wald Forward Method), and the criteria for positive was performed when it would sum up to at least mild levels (cutoff more than 10 points). The independent variables were those related to socio-demographic and health profiles. Such variables were dichotomized for performing the logistic regression. When those variables had more than two strata, we merged the smallest strata in opposition to the most prevalent stratum of the socio-demographic and health profiles. The level of significance (p-value) adopted was less than .05.

Ethical Considerations

This research was approved by the Ethical Committee of the Federal University of Sergipe (nº 0165.0.107.000-11). All participants declared his/her agreement through signature of a consent form. 

Results

The mean age was 37.7 years old (Standard Deviation [SD] = 12.55) and more than half (55.9%; n = 386) was female. ‘Parda’ skin color was predominant (55.2%; n = 381), followed by black (18.3%; n = 126), white (16.4%; n = 113), and yellow or others (10.1%; n = 70). Most had a college degree (42.3%; n = 292), family income from one to three times the minimum wage (R$ 750.00 on average) (44.9%; n = 310), and were employed (77.7%; n = 536). In general, they did not have children (76.7%; n = 529) and 52.2% (n = 360) had some kind of stable marital relationship. A significant fraction of the sample declared to follow some religion (85.7%; n = 591). Most people did not suffer from chronic diseases (85.5%; n = 590), were self-perceived as healthy (89.3%; n = 616) and non-smokers (89.9%; n = 618). Almost half was eutrophic (49.9%; n = 344) and 16.7% (n = 115) were obese (Table 1). 

Table 1
Sociodemographic and Clinical Profiles. Aracaju, Sergipe, Brazil (n = 690).
	Variables 
	F%
	n

	Sex
	Females
	55.9
	386

	
	Males
	44.1
	304

	Skin color self-declared
	Parda
	55.2
	381

	
	Black
	18.3
	126

	
	White
	16.4
	113

	
	Yellow or other
	10.1
	70

	Educational level
	Up to middle school
	23.9
	165

	
	High school
	33.8
	233

	
	Undergraduate
	42.3
	292

	Family income per month
	Up to a minimum wage
	24.1
	166

	
	From one to three minimum wages
	44.9
	310

	
	From three to six minimum wages
	18.3
	126

	
	Above six minimum wages
	12.7
	88

	Occupation
	Yes
	77.7
	536

	
	No
	22.3
	154

	Child
	Yes
	23.3
	161

	
	No
	76.7
	529

	Marital status
	Yes
	52.2
	360

	
	No
	47.8
	330

	Religion
	Yes
	85.7
	591

	
	No
	14.3
	99

	Religiosity
	Low
	30.6
	211

	
	Medium
	29.0
	200

	
	High
	40.4
	279

	Chronic disease
	Yes
	14.5
	100

	
	No
	85.5
	590

	Health self-perception
	Sick
	10.7
	74

	
	Healthy
	89.3
	616

	Smoking
	Yes
	10.4
	72

	
	No
	89.6
	618

	Body Mass Index (BMI)
	Underweight
	3.9
	27

	
	Eutrophic
	49.8
	344

	
	Overweight
	29.6
	204

	
	Obese
	16.7
	115


Notes. F% = percentage; n = number of participants.



The average BAI score was 8.0 points (SD = 8.52), which corresponds to having eight anxious symptoms. In diagnostic terms, 28.4% (n = 196) were diagnosed with significant symptoms of anxiety disorder (M = 14.7, SD = 10.06). Those who did not perform the BAI diagnostic criteria (71.6%; n = 518) and had 5.9 points on average (SD = 6.12). Among those who fulfilled the screening diagnostic parameters (positive cases), around half reached mild level (51.2%; n = 101; M = 10.1; SD = 7.16), with 34.2% (SD = 67; M = 16.9; SD = 9.60) at moderate and 14.3% (SD = 28; M = 21.9; SD = 10.85) at severe levels. Moderate and severe levels add up to 48.5% (n = 95) of the positive diagnostic group (Table 2).

Table 2
Diagnostic of Anxiety Disorder with the Beck Anxiety Inventory (BAI) in Aracaju, Sergipe, Brazil (n = 690).
	Diagnostic 
	F%
	n
	M
	DP

	Positive (≥ 11- 63 points)
	28.4
	196
	14.4
	10.06

	Negative (≤ 10 points)
	71.6
	494
	5.9
	6.12

	Level of severity (n = 196)
	
	
	
	

	Mild
	51.5
	101
	10.1
	7.16

	Moderate
	34.2
	67
	16.9
	9.60

	Severe
	14.3
	28
	21.9
	10.85



Notes. F% = percentage; n = number of participants; M = mean; SD = standard deviation.


Only five variables remained in the final model of logistic regression (Table 3): self-perceived health as sick (OR = 1.8; p = .030), with any chronic disease (OR = 2.1; p = .030), smokers (OR = 2.5; p = .030), ‘parda’ skin color (OR = 1.7; p = .030), and having studied no more than high school (OR = 1.8; p = .030). The model was able to detect around 75% of sample cases correctly and its indicators satisfied validity parameters (Table 3, see notes). 


Table 3 (to be continued)
Logistic Regression to the Diagnostic of Anxiety Disorder with the Beck Anxiety Inventory (BAI) in Aracaju, Sergipe, Brazil (n = 690).
	Variables
	F%
	n
	OR
	CI 95%
	p

	Smoking
	Yes
	10.4
	72
	2.5
	1.5 - 4.2
	<.001

	
	No
	89.6
	618
	-
	-
	-

	Chronic disease
	Yes
	14.5
	100
	2.1
	1.3 – 3.2
	.002

	
	No
	85.5
	590
	-
	-
	-

	Health self-perception
	Sick
	10.7
	74
	1.8
	1.0 – 2.9
	.030

	
	Healthy
	89.3
	616
	-
	-
	-




Table 3 (conclusion)
Logistic Regression to the Diagnostic of Anxiety Disorder with the Beck Anxiety Inventory (BAI) in Aracaju, Sergipe, Brazil (n = 690).
	Variables
	F%
	n
	OR
	CI 95%
	p

	Skin color
	Parda
	55.2
	381
	1.7
	1.2 – 2.8
	.004

	
	Non-parda
	44.8
	299
	-
	-
	-

	Educational level
	Up to college degree
	23.9
	165
	1.5
	1.1 - 2.9
	.037

	
	Others
	76.1
	525
	-
	-
	-


Notes.
1. Dependent variable: Positive diagnostic to significant anxious symptoms in the Beck Anxiety Inventory (score from 11 to 63).
2. Omnibus test = 46.750; p < .001; Nagelkerke R² = .094; Hosmer and Lemeshow Test = 4.595;   p = .467; Percentage of correct cases in the prediction model = 73.2%. 


Discussion

According to BAI scores, positive screening diagnostic to the presence of anxiety disorder in Aracaju was almost 30%, which means that around three in ten people show significant anxious symptoms. Such proportion is lower than that found by Gonçalves et al. (2014) in Rio de Janeiro (35.4%), São Paulo (39.5%), Fortaleza (43.0%), and Porto Alegre (37.7%) with the Hospital Anxiety and Depression Scale (HADS). 
It is necessary to highlight that the way to measure the anxiety disorder was different between this (BAI) and Gonçalves et al. (HADS) studies. Although we think that such difference does not make it impossible to compare prevalences – especially due to the lack of population studies with the BAI in Brazil –, it is important to point some concernments that should be considered for the interpretation of this study. There are studies that reaffirm the validity and applicability of both (BAI and HADS) as screening anxiety disorder measurements, but these scales are not classified as clinical measures of the anxiety disorder (Gonçalves et al., 2014; Julian, 2011). Either instrument can be used to catch the amount of anxious symptoms presented recently, which means that they might satisfy or not a clinical diagnosis of an anxiety disorder. Thus, the level of evaluation provided by these instruments is compatible with those generally expected for screening measurements on the mental health in the primary health assistance. From this screening conclusion, it is suggested to referee those who receive a positive screening diagnostic to a clinical evaluation to a mental health professional (gold standard). 
Nonetheless, there is onus related to the usage of screening measurements since they usually report a higher number of potential cases or false positives (higher sensibility, lower specificity). However, a high number of false-positives in a first round of evaluation does not cancel the importance of the findings from screening measurements, because they provide an initial view on a specific topic in a certain population (Vannest, 2012). When we transfer these results to the practice in health, they tend to optimize the care efforts at the primary health assistance due to the fact that they help improve the focus on the most vulnerable groups to a particular disorder. 
The measurement and identification of the symptoms’ severity of the mental disorders are recommended by the DSM-V and these actions contribute to a better discrimination of the impacts of psychological or psychiatric issues on the general health. The stratification helps understand the gradient of suffering, life changes, and disabilities due to a mental disorder. It also adds information to find the most appropriate treatment for each case (Regier, Kuhl, & Kupfer, 2013). Thus, it is interesting to point out that the prevalence obtained in Aracaju was not far from other Brazilian cities, as in Gonçalves et al. (2014), with the particularity of being a small Brazilian capital (around 700 thousand inhabitants) in Sergipe, the smallest state of the country.
Among those who had a positive diagnosis, little more than 50% was in the mild level. Impairments are not too high in this level, but adaptive difficulties become higher than usual, which designates some sort of alert level. In the moderate level, around 35%, the disabilities exceed the daily wear and tear and the person begins to show damages in his/her social and/or work life. Still in the moderate level, declining in the social and psychological dimensions become more evident. When in the severe level, here detected in 14.3%, the person has many more symptoms than need to perform an anxiety disorder. Marked losses in the adaptive capacity as well as noticeable impairments on the psychological, social, and occupational functioning are common, and has a significant impact on the daily routine (APA, 2014; Beesdo-Baum & Knappe, 2014; Cunha, 2001). It is particularly important to point that moderate and severe levels added up to almost half of the positive diagnostic group. This means there is a chance of close to 50% to find someone with a rather serious level of severity among those who show significant symptoms of anxiety.  
On the social distribution, we found that educational level, skin color, self-perceived health, chronic disease, and smoking are associated with more symptoms in the BAI. In relation to the educational level, the participants with no more than middle school presented almost twice the chances of exhibiting anxiety disorder. We already know schooling can influence health, especially because psychological and social competences acquired through education contribute to the development of more effective health behaviors, and tend to reduce exposition to several illnesses throughout life (Costa, Branco, Vieira, Souza, & Silva, 2019). Moreover, people with higher levels of instruction tend to have less difficulty to access health literacy or health services, and they are more prone to minimize harmful behaviors and habits to their health (Baker et al., 2011).
‘Parda’ skin color was twice as common among those who received a diagnosis to anxiety in comparison to ‘non-parda’ skin color. Differences associated with race are common in many studies in mental health (Assari, 2016; Faro & Pereira, 2011), but the criteria ‘Parda’ does not exactly represent a race. Mostly, this aspect should be considered a Brazilian sociocultural particularity because this self-attributed skin color does not clearly denote a specific hue between white and black, and the people that self-declare ‘parda’ do not even perceive themselves in the same classification of other ‘parda’ respondents. Sometimes they migrate to black or white categories depending on the situation or the subject in question, especially if racial discrimination or prejudice are involved (Blodorn, Major, & Kaiser, 2016; Chor, 2013). Therefore, it is important to note that these results must be interpreted as an unclear point on the relation between skin color and mental disorders. We think more studies on this complex self-attributed feature are necessary, mainly when and why the skin color hues vary and how this affects the chances for severe anxious symptoms. 
In spite of being too generalist, self-perceived health could be characterized as an important morbidity and mortality indicator. People who perceive themselves as sick show higher risk of having some mental or physical disease, because the sense of one’s own health is strongly linked with the real state of health (Barros, Zanchetta, Moura, & Malta, 2009). Hence, the fact that anxiety disorder is associated with the self-declaration as sick (twice more common than healthy perception) indicates that suffering from anxiety provides some sort of information about general health condition, and vice versa, and this is even stronger when the symptoms are accentuated (Frostholm, Hornemann, Ornbol, Fink, & Mehlsen, 2018).
Chronic disease being connected with anxiety disorder is also frequent and we saw such relation in this research (around twice more than without chronic disease). Several studies reveal that chronic disease patients have higher chances of exhibiting significant anxious behaviors and feelings (Graham, & Smith, 2016; Loosman, Rottier, Honig, & Siegert, 2015). Many chronic illnesses favor the development of some type of anxiety disorder, and it is expected that the more severe the chronic disease the more likely anxious symptoms are also severe (Yohannes, Kaplan, & Hanania, 2018). In a global view, the relationship between anxiety disorders and chronic diseases usually results in a higher probability of poor general health, reduced adherence to treatment, and increased vulnerability to develop comorbidities (Graham & Smith, 2016; Yohannes, Kaplan, & Hanania, 2018). 
There are evidences that smoking is related to anxiety disorders in both ways: smoking reduces anxious feelings through the improvement of humor and cognition; and the smoking habit increases the sensation of nervous and restlessness (Farinha, Almeida, Aleixo, Oliveira, Xavier, & Santos, 2013). This kind of ambiguity is due to the lack of a simple explanation about the impacts of the nicotine on the brain and on the smoker’s behavior, and the nexus of causality remains unclear. Many studies have shown some link between smoking habits, higher levels of anxious symptoms and disorders related to anxiety, such as Panic, Post-Traumatic Stress, and Agoraphobia (Baxter et al., 2013; Figueiró, Bortolon, Benchaya, Bisch, Ferigolo, Barros, & Dantas, 2013). In the present investigation, smokers were two and a half times more probable to be in the group with positive diagnosis to anxiety disorder, and such findings reinforce signs of relationship between smoking and anxiety. 
The findings of this investigation can contribute to the accuracy in the detection of the most vulnerable groups to the development of anxiety disorders in Aracaju, especially because our logistic model reached nearly 75% of correct prediction in a representative population sample. With this kind of mapping it is possible to improve the quality of assistance and reduce costs. Then, when health care practices are based on research evidences there are greater chances for more effective interventions. Furthermore, it is interesting that primary health care programs apply statistical data in the planning of assistance, by the use of indicators of vulnerability to mental disorders. For instance, if we consider variables like smoking, self-perceived health, and chronic disease, it is clear that these aspects can be easily observed and registered by any professional of the primary health team. Such procedure can contribute to an early detection of potential cases of anxiety disorders, improving referral and optimizing the offer of care.
We would like to point out two limitations in this investigation. First, it is important to be careful when generalizing these results to any population group (but adults), because we do not survey elders and adolescents. The other limitation is related to the type of chronic disease. As we did not specify what disease each participant could suffer from, it was impossible to stratify diseases by severity (for example, differences between cancer, Chron’s disease, and hypertension). We think this might lead to a better understanding of variations in intensity of anxiety symptoms.
Finally, we should emphasize that it is important to develop new studies that map profiles of higher and lower vulnerability to mental disorders in small cities of Brazil, like Aracaju.  It will be remarkable if future researches on these topics are performed in the rural environment or Brazilian towns, because a vast country still remains to be known, specially away from the major cities. 
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