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Abstract

Objective: Asthma is a heterogeneous chronic disease of the airways, affecting all age groups,

especially children and adolescents. The aim of this study was to evaluate several factors associ-

ated with asthma in Brazilian adolescents.

Methods: Cross-sectional study of a national representative sample of school-based adolescents

aged 12�17 years from The Study of Cardiovascular Risk in Adolescents (ERICA) stratified by

region and conglomerate by schools. The authors studied the following variables: sociodemo-

graphic characteristics, lifestyle, smoking, eating habits, sleeping and mental conditions.
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Results: Data from 66,567 adolescents were analyzed, 50.2 % of whom were female. Of the

total, 52.7 % were between 12 and 14 years old. The overall prevalence of asthma was 14.5 %

(95 %CI: 13.6�15.5). Asthma was associated with female sex (PR 1.35; 95 %CI: 1.15�1.57), white

skin color (PR 1.25; 95 %CI: 1.04�1.50), private school (PR 1.26; 95 %CI: 1.05�1.52), smoking (PR

1.93; 95 %CI: 1.54�2.38); and alcohol consumption (PR 1.74; 95 %CI: 1.52�2.03). Excessive

screen time (PR 1.19; 95 %CI 1.01�1.42) and short sleep duration (PR 1.28; 95 %CI 1.05�1.57)

were also associated. Healthy eating habits, such as adolescents who ate breakfast, drank water,

and ate meals with their parents, were associated with a lower prevalence of asthma. In relation

to comorbidities, asthma was associated with common mental disorders (CMD) (PR 1.94; 95 %CI

1.64�2.27; p< 0,00,001), but not with overweight or obesity (PR 1.09; 95 %CI 0.87�1.38). In

the correspondence analysis, CMD was the strongest factor associated with asthma.Q4 X X

Conclusion: Asthma was associated with several determinants in Brazilian adolescents, but the

association with CMD deserves special attention in this age group.

© 2025 Sociedade Brasileira de Pediatria. Published by Elsevier Editora Ltda. This is an open

access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

1 Introduction

2 Asthma is a chronic disease of the airways, generally inflam-
3 matory, characterized by bronchial hyperresponsiveness and
4 variable obstruction of pulmonary airflow, leading to recur-
5 rent episodes of wheezing, dyspnea, and cough.1 It is consid-
6 ered the most common chronic non-communicable disease
7 of childhood and adolescence, with an estimated prevalence
8 of 300 million people worldwide.2

9 It is a complex multifactorial disease, related to genetic
10 and environmental risk factors. There has been a rise in its
11 prevalence, concomitantly with changes in lifestyle factors
12 in the Western world.2 In adolescence, an increased risk for
13 asthma morbidity and death is observed, because it is a
14 period of physical and psychosocial changes, with more vul-
15 nerability among those with low socioeconomic status.3 Fur-
16 thermore, there are age-related risk factors for asthma,
17 such as smoking, alcohol consumption, mental health disor-
18 ders, inadequate eating habits, and sedentary lifestyle.3,4

19 Obesity is also associated with asthma and its severity, espe-
20 cially in adolescent girls.3,5

21 The Study of Cardiovascular Risks in Adolescents (ERICA)
22 was a national multicenter study that aimed to estimate the
23 prevalence of cardiovascular risk factors, including obesity,
24 diabetes mellitus (DM), systemic arterial hypertension, dys-
25 lipidemia, passive and active smoking, sedentary lifestyle,
26 inadequate eating habits, and the association between these
27 factors, in adolescents aged 12 to 17 years.6 This research,
28 conducted in 2013 and 2014, also investigated the presence
29 of asthma among ERICA participants, using a standardized
30 and validated written questionnaire to estimate the preva-
31 lence of asthma in this population.7,8

32 In studies using data from ERICA, it was possible to dem-
33 onstrate that the prevalence of asthma was significantly
34 higher among female adolescents in Brazil.9 Furthermore,
35 asthma was associated with smoking (passive and active)
36 and short sleep duration.10,11 On the other hand, it was not
37 associated with serum levels of vitamin D.12 In relation to
38 metabolic parameters, it was observed that metabolic syn-
39 drome (MS) and some of its components were significantly
40 associated with severe asthma in Brazilian adolescents.13

41 The objective of the present study was to evaluate sev-
42 eral factors (demographic, socioeconomic, dietary, clinical,
43 behavioral, mental, and environmental) and their

44relationships with asthma in Brazilian adolescents partici-
45pating in the ERICA study.

46Methods

47Study design, population and data collection

48Cross-sectional study using data from ERICA, a multicenter,
49school-based country-wide study performed in 2013 and
502014, in a complex sample of adolescents aged 12�17 years,
51enrolled in public and private schools.6 The study stratified
52the sample by region and grouped according to schools and
53classes with representativeness to the set of cities with
54>100,000 inhabitants of Brazil, all were state capitals.6

55Detailed descriptions of subject recruitment and data col-
56lection have been reported previously.6 Data were collected
57by a self-administered questionnaire using a personal digital
58assistant (PDA). It contained approximately 100 questions
59divided into 11 sections: sociodemographic aspects, occupa-
60tional activities, physical practices, eating habits, smoking
61habits, use of alcoholic beverages, reproductive health, oral
62health, referred morbidity, sleeping hours, and common
63mental disorders.6 Anthropometric measurements were per-
64formed with the student wearing light clothes and bare feet
65using an electronic scale (Líder� model P200 M �S~ao Paulo,
66Brazil,) with a capacity of up to 200 kg and an accuracy of
6750 g; height was measured using a portable stadiometer
68(Alturaexata� �Minas Gerais, Brazil) with an accuracy of
690.1 cm. Adolescents with physical disabilities who made the
70anthropometric assessment impossible and pregnant adoles-
71cents were excluded from the study.

72Measures

73Block 1: Socioeconomic and demographic characteristics

74Demographic characteristics: age (12�14 years, 15�17
75years), sex (boys, girls).
76Socioeconomic conditions: skin color (white or non-
77white), mother’s educational level (no education or unfin-
78ished primary education, primary education or unfinished
79intermediate education, intermediate education or unfin-
80ished higher education, higher education), school’s adminis-
81trative status (private, public), school’s location (capital,
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82 outside the capital) and possession of computers (no or yes -
83 with or without internet access).

84 Block 2: Lifestyle factors

85 Smoking: the variables associated with smoking were
86 defined as follows: ‘‘experimentation’’, adolescents who
87 have smoked cigarettes at some point at least once in their
88 lives; ‘‘current smoking (CS)’’, those who have smoked ciga-
89 rettes on at least one day in the past 30 days; ‘‘regular smok-
90 ing (RS)’’, those who smoked cigarettes for at least seven
91 consecutive days in the past 30 days, and ‘‘passive smoking
92 (PS)’’, adolescent non-smoker and had at least one smoker
93 in the household.14

94 Alcohol consumption: this variable was defined by the
95 question: “In the last 30 days (one month), on how many
96 days did you have at least one glass or dose of alcohol?”
97 Those who answered, “never drank alcohol” or “no day in
98 the last 30 days” were classified as non-consumers of alco-
99 hol, and those who answered, “1 or 2 days”, “3 to 5 days”,
100 “6 to 9 days”, “10 to 19 days”, “20 to 29 days”, or “every
101 day” in the last 30 days were classified as consumers of alco-
102 hol.15 This classification was based on other national and
103 international studies.15

104 Sedentary lifestyle: this variable was defined by the time
105 in minutes of doing weekly physical activity, being classified,
106 respectively, as sedentary (< 300 min/wk) and active (�
107 300 min/wk).16

108 Screen time: this variable was defined by the daily hours
109 spent in front of screens, being classified, respectively, as
110 adequate (� 2 h) and excessive (> 2 h).17

111 Sleep duration: the mean weekly duration of sleep was
112 calculated according to the equation = (duration of sleep on
113 the weekdays£ 5) + (duration of sleep on the weekend days
114 x 2)/7. “Short sleep duration” was defined as less than seven
115 hours of sleep per night and “sufficient sleep duration” was
116 defined as seven or more hours of sleep per night.18

117 Eating habits: the following eating habits were consid-
118 ered healthy: consuming breakfast, drinking water, and hav-
119 ing meals with parents or legal guardians. The section about
120 eating habits included questions at breakfast and on the
121 company of parents or legal guardians during meals such as
122 lunch and dinner, with the following answer options: “no”,
123 “sometimes”, “almost every day” and “every day”. For the
124 analysis, the authors grouped the responses to “almost every
125 day” and “every day”, thus obtaining a variable with the
126 options: “I do not consume it”; “sometimes I consume it”
127 and “I consume it almost/every day”.19

128 Block 3: Health indicators

129 Adiposity measures: body mass index (BMI) was calculated
130 using the following formula: BMI (kg/m2) = weight in kilo-
131 grams divided by the height in meters squared. To determine
132 the weight categories of adolescents, World Health Organi-
133 zation reference curves, with the index BMI/age, according
134 to sex, were used. The cutoff points were as follows: very
135 low weight, Z score less than �3; low weight, Z score �3 or
136 more and less than �1; normal weight, Z score �1 or more
137 and 1 or less; overweight, Z score >1 and 2 or less; obesity,
138 Z score >2. Waist circumference (WC) was measured to the
139 nearest 1 mm using a fiberglass tape. Measurement was
140 done horizontally, at half the distance between iliac crest
141 and lower costal margin.20

142Common mental disorders (CMD): refer to two main diag-
143nostic categories, depressive disorders and anxiety disor-
144ders, considered “common” due to their widespread
145prevalence in the population (around 20�30 %).21 The
146majority of CMD (about 90 %) are non-psychotic disorders
147(21). To measure this variable, the General Health Question-
148naire, a 12-item version (GHQ-12) validated for the Brazilian
149population was used.22 The GHQ measures the mental
150health, especially psychiatric well-being, of an individual.
151Responses to individual items were coded as “absent” or
152“present” (0 or 1, respectively). Those with a score � 3
153were classified as cases.21,22

154Asthma: was defined by the presence of at least one
155attack in response to the question: "In the last 12 months,
156how many attacks of wheezing have you had?". This question
157was part of the asthma module of the ISAAC standardized
158written questionnaire to estimate the prevalence of asthma
159in this population.7-9 Those who reported at least one
160wheezing attack in the last 12 months were diagnosed as
161having active asthma. Those who reported that they had
162“never had bouts of wheezing” or “no attacks in the last 12
163months” were diagnosed as non-asthmatics. The presence of
164wheezing in the past 12 months shows high sensitivity and
165specificity (88.0 % and 90.0 %, respectively), compared to
166the evaluation of bronchial reactivity by provocation with
167methacholine, considered the gold standard for diagnosing
168asthma, according to a validation study performed in Brazil.8

169Statistical analysis

170Primary sampling units and strata for the complex design of
171ERICA were considered for data analysis. Sampling weights,
172stratification, and clusters provided in the ERICA data set
173were incorporated into the analysis to obtain proper esti-
174mates. The authors performed a descriptive and inferential
175analysis of demographic (sex, age), socioeconomic (type of
176school, mother’s education and computers at home), clinical
177(body mass index - BMI, abdominal circumference - WC),
178behavioral (smoking, alcohol use, sedentary lifestyle), men-
179tal health (common mental disorder - CMD), eating habits
180(intake of sweeteners, snacks, eating with parents) and
181environmental (location of school, geographic region) fac-
182tors potentially linked to asthma.
183Descriptive statistics were presented as frequencies and
184confidence intervals (CIs). Bivariate analyses between
185asthma and associated factors were conducted, estimating
186the prevalence ratio (PR) and its respective 95 % confidence
187intervals (95 % CIs) using Poisson regression with robust stan-
188dard errors.
189Additionally, a correspondence analysis was conducted to
190explore the relationships between asthma and other varia-
191bles included in the study, serving as a basis for model defini-
192tion. This multivariate statistical technique provides a visual
193representation of the associations between categorical vari-
194ables on a graph, facilitating the identification of patterns
195and relationships within a large set of data. Following this,
196hierarchical cluster regression was performed to estimate
197the prevalence ratios between asthma and each block of
198variables, allowing for a stepwise evaluation of the contribu-
199tion of different groups of factors to the outcome.
200All analyses were performed using the SURVEY procedure
201in STATA 18.0 software (StataCorp, CollegeStation, TX, USA).
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202 Ethics

203 The ERICA study was conducted in accordance with the Dec-
204 laration of Helsinki. It was approved by the Research Ethics
205 Committee of the Instituto de Estudos de Sa�ude Coletiva of
206 the Federal University of Rio de Janeiro (IESC/UFRJ) in
207 2009, and subsequently approved by the Ethics Committees
208 of each of the 26 states and of the Federal District. Permis-
209 sion to conduct the study was obtained from all local and
210 state Departments of Education.
211 Informed consent was obtained from participating stu-
212 dents. When requested by the local Ethics Committee,
213 informed consent was obtained from the parents. During
214 data collection, students' privacy and confidentiality were
215 maintained.

216 Results

217 The authors analyzed data from 66,567 adolescents, 50.2 %
218 of whom were female. Of the total, 52.7 % were between 12
219 and 14 years old. As for skin color, 43 % declared being white
220 and 57 % non-white color (including black, mixed race, yel-
221 low, and indigenous). Table 1 presents the general charac-
222 teristics of the participants according to their asthma
223 diagnosis.
224 The overall prevalence of asthma was 14.5 % (95 %CI:
225 13.6�15.5), being associated with female sex (PR 1.35;
226 95 %CI: 1.15�1.57), white skin color (PR 1.25; 95 %CI:
227 1.04�1.50), and private school (PR 1.26; 95 %CI: 1.05�1.52)
228 (Table 2). The authors also observed a higher prevalence of
229 asthma associated with mothers' higher level of education
230 and having computers at home (Table 1).
231 The analysis of lifestyle factors showed that asthma was
232 associated with smoking (PR 1.93; 95 %CI: 1.54�2.38) and
233 alcohol consumption (PR 1.74; 95 %CI: 1.52�2.03) (Table 2).
234 The prevalence of asthma was higher in the group with cur-
235 rent smoking (26.8 %; 95 %CI: 23.0�31.0); regular smoking
236 (27.1 %; 95 %CI: 23.1�31.4); passive smoking (17.7 %; 95 %CI:
237 16.1�19.3); and alcohol consumption (21.8; 95 %CI:
238 20.1�23.7) (Table 1). Excessive screen time (PR 1.19; 95 %CI
239 1.01�1.42) and short sleep duration (PR 1.28; 95 %CI
240 1.05�1.57) were also associated with asthma (Table 2).
241 Assessment of eating habits showed that healthy habits
242 (adolescents who ate breakfast, drank water, and ate meals
243 with their parents or legal guardians) were associated with a
244 lower prevalence of asthma. The prevalence of asthma was
245 higher in the group who “never eats breakfast” was 16.8
246 (95 %CI: 15.2�18.4); “never drinks water” was 19.5 (95 %CI:
247 14.9�25.0) and “never eats meals” with parents was 17.4
248 (95 %CI: 15.3�19.7) (Table 1).
249 Finally, the evaluation of health indicators indicated that
250 asthma was associated with CMD (PR 1.94; 95 %CI 1.64�2.27;
251 p< 0,00,001), but not with overweight (PR 1.12; 95 %CI
252 0.92�1.36) or obesity (PR 1.09; 95 %CI 0.87�1.38) (Table 2).
253 Correspondence analysis was performed within each block
254 (1,2 and 3) and then the blocks were unified in order to iden-
255 tify clusters of categories close to each other, indicating a
256 strong association, or distant categories (weak association).
257 In the graphics below with the correspondence analysis
258 (Figure 1A-Figure 1C), the authors observed that CMD was
259 the strongest factor associated with asthma.

260Discussion

261The present study identified several factors associated with
262asthma in Brazilian adolescents, including female sex, white
263skin color, higher socioeconomic status, lifestyle factors
264(such as smoking, alcohol consumption, excessive screen
265time, and short sleep duration), unhealthy eating habits,
266and certain comorbidities, particularly CMD. Among these,
267correspondence analysis revealed that CMD exhibited the
268strongest association with asthma.
269Unlike studies that have focused on isolated variables,
270this research evaluated a wide range of factors and their
271relationships with asthma, providing a more comprehensive
272view of the determinants of asthma. The application of cor-
273respondence analysis allowed for the identification of the
274strongest associations, offering deeper insights into the rela-
275tionships between asthma and other variables, particularly
276mental health. The study also explored factors associated
277with a lower prevalence of asthma, such as healthy eating
278habits.
279Several studies have demonstrated the association
280between female sex and some lifestyle factors with asthma
281in adolescents. The PENSE-2012 Study was a cross-sectional
282health Brazilian survey with school children enrolled in the
2839th year of elementary school. Similarly to the present
284results, they found that asthma was associated with the
285female sex, having smoked cigarettes, having tried alcoholic
286beverages, and some unhealthy eating habits, such as lunch
287or dinner time without the presence of parents or guardians,
288meals in front of the TV or while studying, and not having
289breakfast frequently.23

290In a 5-year follow-up Korean study, the authors assessed
291risk factors for asthma among 15,481 adolescents (ages 12 to
29215). They found that BMI, passive smoking, and living with a
293dog or cat, but not air pollution, were associated with an
294increased risk of wheezing.24 Another study from South
295Africa with 3957 adolescents demonstrated that severe
296asthma was associated with: fee-paying school quintile,
297overweight, exposure to traffic pollution, tobacco smoking,
298rhinoconjunctivitis, and eczema, all p< 0.01.25

299Regarding psychosocial aspects, there is a growing num-
300ber of studies evaluating these factors related to asthma in
301children and adults, but few in adolescents. However, some
302evidence suggests that adolescents exposed to stressors
303(e.g., poverty, exposure to violence, racism, and discrimina-
304tion) and those who suffer from stress/anxiety or are
305depressed are at an increased risk of asthma.26

306Investigators from the PENSE Study analyzed the relation-
307ship between social, environmental, and behavioral deter-
308minants and asthma symptoms among Brazilian students.27

309They demonstrated that exposure to violence (feeling
310unsafe at school, being frequently bullied, being exposed to
311fights with firearms) and physical aggression by an adult in
312the family were the environmental factors with the stron-
313gest associations with asthma symptoms. For psychosocial
314indicators of mental health, feelings of loneliness and sleep-
315ing problems were the strongest factors, and among individ-
316ual behavioral factors, the largest associations were found
317for tobacco consumption.27

318In a longitudinal Australian study, the authors evaluated
319the association between asthma and anxiety. They found a
320unidirectional association between asthma in children aged
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Table 1 Overall characteristics of the participants according to the diagnosis of asthma (ERICA, Brazil).

Asthma Without asthma

N % (95 % CI) N % (95 % CI)

8784 14.5 (13.6 �15.5) 57,783 85.5 (84.5�86.4)

Age

12 - 14 years 3633 14.2 (12.9�15.6) 26,787 85.8 (84.4�87.1)

15 - 17 years 5151 14.9 (13.8�16.2) 30,996 85.1 (83.8�86.3)

Gender

Female 5602 16.7 (15.5�17.9) 31,053 83.3 (82.1�84.5)

Male 3182 12.4 (11.4�13.5) 26,730 87.6 (86.5�88.6)

Skin color

Non-white 4896 13.2 (12.4�14.1) 34,161 86.8 (86.0�87.6)

White 3739 16.5 (14.7�18.5) 22,089 83.5 (81.5�85.3)

School’s administrative status

Public 6576 13.9 (12.8�15.0) 45,684 86.11 (85.0�87.2)

Private 2208 17.5 (15.7�19.5) 12,099 82.5 (80.5�84.4)

Mother’s education

Unfinished primary education 1562 14.1 (11.4�17.4) 9976 85.9 (82.6�88.6)

Primary education 1342 14.5 (13.1�16.0) 8143 85.49 (84.0�86.9)

Secondary education 2512 16.8 (15.4�18.4) 14,610 83.17 (81.6�84.7)

College education 1854 16.4 (14.5�18.5) 11,385 83.61 (81.5�85.5)

Computers at home

Yes 7382 15.1 (14.1�16.0) 46,623 84.95 (84.0�85.9)

No 1402 12.1 (10.4�14.2) 11,160 87.86 (85.8�89.6)

Current smoking

No 8058 13.9 (13.0�14.9) 55,194 86.09 (85.1�87.0)

Yes 661 26,8 (23.0�31.0) 2228 73.24 (69.1�77.0)

Experimentation

No 6408 21.4 (19.8�23.2) 47,672 87.0 (85.9�88.0)

Yes 2376 13.0 (12.0- 14.1) 10,111 78.6 (76.9�80.2)

Regular smoking

No 8325 14,2 (13,2�15,2) 56,257 85.9 (84.8�86.8)

Yes 372 27.1 (23.1�31.4) 1084 72.9 (68.6�76.9)

Passive smoking

No 6077 13.4 (12.2�14.5) 43,850 86.7 (85.5�87.8)

Yes 2707 17.7 (16.1�19.3) 13,933 82,4 (80.7�84.0)

Sedentary lifestyle

Active 4209 15.0 (14.0�61.3) 27,084 85.0 (83.9�86.0)

Sedentary 3844 13.9 (12.5�15.3) 26,405 86.1 (84.7�87.5)

Screen time

� 2 h/day 3138 13.5 (12.1�14.9) 23,053 86.5 (85.1�87.9)

> 2 h/day 4962 16.1 (15.0�17.2) 28,332 83.9 (82.8�85.0)

Sleep duration

Sufficient sleep duration 7015 13.9 (12.9�15.0) 48,311 86.1 (85.0�87.1)

Short sleep duration 1769 17.8 (15.7�20.1) 9472 82.2 (80.0�84.3)

Alcohol consumption

Non-consumers 5878 12.5 (11.7�13.3) 44,720 87.5 (86.7�88.3)

Consumers 2678 21.8 (20.1�23.7) 11,227 78.2 (76.3�79.9)

Meals at school

Never 4222 14.9 (14.0�15.9) 27,056 85.1 (84.1�86.0)

Sometimes 2896 14.0 (12.3�15.9) 20,419 86.0 (84.1�87.7)

Always 1482 14.5 (12.7�16.4) 8830 85.5 (83.6�87.3)

Snacks in front of screen

Never 696 11.4 (9.5�13.6) 6171 88.6 (86.4�90.5)

Sometimes 4353 14.4 (13.2�15.7) 29,542 85.6 (84.3�86.8)

Always 3551 15.5 (14.3�16.7) 20,592 84.5 (83.3�85.7)

Meals in front of screen

Never 1169 14.1 (12.4�16.0) 7651 85.88 (84.0�87.6)

Sometimes 2426 13.1 (11.8�14.6) 17,620 86.87 (85.4�88.2)
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Table 1 (Continued)

Asthma Without asthma

N % (95 % CI) N % (95 % CI)

Always 5005 15.4 (14.3�16.5) 31,034 84.62 (83.5�85.7)

Breakfast

Never 2132 16.8 (15.2�18.4) 11,640 83.25 (81.6�84.8)

Sometimes 2684 15.2 (14.0�16.5) 16,169 84.79 (83.5�86.0)

Always 3784 13.1 (11.9�14.4) 28,496 86.89 (85.6�88.1)

Meals with parents

Never 878 17.4 (15.3�19.7) 4317 82.63 (80.3�84.7)

Sometimes 2272 13.9 (12.6�15.3) 14,203 86.13 (84.7�87.5)

Always 5450 14.5 (13.3�15.7) 37,785 85.55 (84.3�86.7)

Drinking water

Never 169 19.5 (14.9�25.0) 706 80.55 (75.0�85.1)

Sometimes 4359 15.6 (14.2�17.0) 25,780 84.44 (83.0�85.8)

Always 4072 13.3 (12.3�14.3) 29,819 86.71 (85.7�87.7)

Sweetener consumptiona

Never 6747 14.5 (13.4�15.7) 45,016 85.49 (84.3�86.6)

Sometimes 932 17.6 (15.6�19.8) 4966 82.37 (80.2�84.4)

Always 439 16.9 (13.4�21.2) 2315 83.07 (78.7�86.6)

Did not answer 482 9.7 (8.1�11.6) 4008 90.3 (88.4�92.0)

BMI

Very low weight 20 10.7 (4.2�24.7) 218 89.3 (75.3�95.8)

Low weight 195 11.7 (9.3�14.6) 1521 88.3 (85.4�90.7)

Normal weight 6218 14.2 (13.1�15.4) 42,090 85.8 (84.6�86.9)

Overweight 1622 15.9 (14.2�17.8) 9566 84.1 (82.2�85.8)

Obesity 729 15.6 (13.4�18.1) 4388 84.4 (81.9�86.6)

Waist circumference

Normal 7675 14.2 (13.3�15.2) 51,733 85.78 (84.8�86.7)

Elevated 1109 17.0 (15.1�19.2) 6050 82.96 (80.8�84.9)

CMD

No 4597 11.4 (10.6�12.3) 41,281 88.58 (87.7�89.4)

Yes 4187 22.1 (20.2�24.17) 16,502 77.94 (75.9�79.8)

a High level of non-responders; BMI: body mass index; CMD: common mental disorders; 95 % CI (confidence interval).

Table 2 Prevalence ratios of determinants and health indicators in adolescents with and without asthma.

Characteristic Prevalence ratio 95 % CI P

Socioeconomic and demographic characteristics

Age 1.05 0.89�1.25 0.66

Female sex 1.35 1.15�1.57 0.007

White skin color 1.25 1.04�1.50 0.039

Private school 1.26 1.05�1.52 0.024

Computers at home 1.25 0.99�1.54 0.046

Lifestyle factors

Current smoking 1.93 1.54�2.38 < 0.001

Sedentary lifestyle 0.93 0.77�1.09 0.49

Elevated screen time 1.19 1.01�1.42 0.10

Short sleep duration 1.28 1.05�1.57 0.015

Alcohol consumption 1.74 1.52�2.03 < 0.00001

Health indicators

Overweight 1.12 0.92�1.36 0.29

Obesity 1.09 0.87�1.38 0.38

Elevated waist circumference 1.20 0.99�1.44 0.08

CMD 1.94 1.64�2.27 < 0.00001

CMD, common mental disorders; 95 % CI, confidence interval.
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321 4�5 years and future anxiety development. Children with
322 asthma (no anxiety at 4 years) had a higher prevalence of
323 anxiety in adolescence compared with non-asthmatics.28

324Stress could also affect asthma through indirect mecha-
325nisms, including tobacco use, alcohol consumption, obesity,
326unhealthy eating habits, limited physical activity, and
327reduced adherence to treatment. There appears to be a
328bidirectional pathway in which stressors worsen asthma and
329poorly controlled asthma is associated with harmful behav-
330iors that increase stress (Figure 2). Mental disorders are
331closely related to asthma, as the authors observed in the
332present study, in which CMD was the factor most strongly
333associated with asthma, but other determinants were also
334independently associated with asthma.

Figure 1A Correspondence analysis within block 1 (Fig. 1A),

blocks 1 & 2 (Fig. 1B), and blocks 1, 2 & 3 (Fig. 1C). (1A) (Block 1

- Socioeconomic and demographic characteristics). Forest plot

showing prevalence ratios (PR) and 95 % confidence intervals

(95 % CI) for socioeconomic, and demographic factors (block 1)

associated with asthma. Each point represents the PR for the

corresponding variable, with horizontal lines indicating the 95 %

CI. The vertical line at PR = 1 indicates no association. Variables

with PR > 1 suggest a higher prevalence of asthma, while those

with PR< 1 suggest a lower prevalence relative to the reference

group.

Figure 1B (Blocks 1 & 2-Socioeconomic / demographic char-

acteristics & lifestyle factors). Forest plot showing prevalence

ratios (PR) and 95 % confidence intervals (95 % CI) for socioeco-

nomic, demographic, and lifestyle factors (blocks 1 & 2) associ-

ated with asthma. Each point represents the PR for the

corresponding variable, with horizontal lines indicating the 95 %

CI. The vertical line at PR = 1 indicates no association. Variables

with PR > 1 suggest a higher prevalence of asthma, while those

with PR< 1 suggest a lower prevalence relative to the reference

group.

Figure 1C (Blocks 1, 2 & 3) �Socioeconomic / demographic

characteristics, lifestyle factors & health indicators). Forest

plot showing prevalence ratios (PR) and 95 % confidence inter-

vals (95 % CI) for socioeconomic / demographic characteristics,

lifestyle factors and health indicators (blocks 1, 2 & 3) associ-

ated with asthma. Each point represents the PR for the corre-

sponding variable, with horizontal lines indicating the 95 % CI.

The vertical line at PR = 1 indicates no association. Variables

with PR > 1 suggest a higher prevalence of asthma, while those

with PR< 1 suggest a lower prevalence relative to the reference

group. BMI: body mass index; CMD: common mental disorders. Q5X X

Figure 2 Relationship between asthma and behavioral

factors.
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335 Genetic determinants may be involved in this relationship
336 between asthma and mental disorders. A large-scale
337 genome-wide cross-trait association study was conducted to
338 investigate the genetic overlap between asthma from the
339 UK Biobank and eight mental health disorders: attention
340 deficit hyperactivity disorder (ADHD), anxiety disorder
341 (ANX), autism spectrum disorder, bipolar disorder, eating
342 disorder, major depressive disorder (MDD), post-traumatic
343 stress disorder and schizophrenia. Cross-trait meta-analysis
344 identified seven loci jointly associated with asthma and
345 ADHD, one locus with asthma and ANX, and 10 loci with
346 asthma and MDD.29

347 Another recent study evaluated genetic causal links
348 between common mental disorders (specifically, anxiety and
349 depression) and asthma. The authors found significant
350 genetic correlations among sensations of anxiety or depres-
351 sion, MDD, and asthma.30 In bidirectional analyses, genetic
352 liability to asthma was significantly associated with an
353 increased risk of sensation of anxiety or depression and
354 MDD. Conversely, genetic liability to anxiety disorders was
355 not associated with an increased risk of asthma, nor was
356 genetic liability to asthma associated with an increased risk
357 of anxiety disorders.30

358 The present study has limitations. The cross-sectional
359 design does not allow for establishing the temporality of
360 relationships to infer causality between these factors and
361 asthma. Furthermore, other factors correlated with asthma
362 were not included, for example, family and personal history
363 of atopy. The authors did not study the management and
364 control of asthma, and we did not perform lung function
365 tests.
366 On the other hand, this study also has strengths. The
367 authors used standardized and validated procedures for
368 measuring exposure and asthma variables. The authors eval-
369 uated a nationally representative sample of Brazilian adoles-
370 cents and used a multidimensional approach, integrating
371 socioeconomic, lifestyle, and behavioral factors alongside
372 mental health, providing a better understanding of asthma’s
373 determinants.
374 In conclusion, asthma is a complex multifactorial disease
375 influenced by various determinants, as observed in the sam-
376 ple of Brazilian adolescents. Notably, the authors identified
377 a strong association between asthma and CMD, highlighting
378 the importance of integrating mental health considerations
379 into asthma management.
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