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ABSTRACT
Objectives: To determine the differences between sexes in perceptions of asthma symptoms, 
asthma control, daily activities, and symptom exacerbation in Latin American countries.
Methods:  This cross-sectional study was performed using data from the Latin America 
Asthma Insight and Management (LA-AIM) study (n = 2167) carried out in Argentina, Brazil, 
Mexico, Venezuela, and Puerto Rico. Face-to-face interviews were conducted, and patients 
orally completed a 53-question survey assessing five main domains of asthma: symptoms, 
impact on daily activities, disease control, exacerbation, and treatment/medication.
Results:  Of the 2167 participants, 762 (35.2%) were males and 1405 (64.8%) were females. 
Male participants smoked more than females, but history of rhinitis and allergies was more 
common in females (p < 0.05). Women aged 18–40 years had a higher proportion of 
uncontrolled asthma compared to men of the same age (37.8% and 30.0%, respectively). A 
higher proportion of symptomatic females reported more frequent symptoms (daytime 
cough, shortness of breath, breathlessness/wheezing, sputum, tightness in the chest, etc.) 
than males (p < 0.05). Females also experienced more limitations in sports/recreational 
activities, normal physical exertion, social activities, sleep, and daily activities. Females 
consulted with health professionals more often than males (67.8% and 59.6%, respectively; 
p < 0.05). Asthma caused a feeling of lack of control over life in 42.6% of females and 31.4% 
of males.
Conclusion:  In Latin America, females report more asthma symptoms, poorer asthma control, 
more impact on their daily activities, and more visits with health professionals than males.

Introduction

In Latin America, the prevalence and severity of 
asthma are high, affecting approximately 40 million 
people (1). The prevalence of “current wheeze” ranged 
from 8.7% in Mexico to 30.8% in El Salvador, and 
the prevalence of “ever asthma” ranged from 6.9% in 
Mexico to 33.1% in Peru (2) among children aged 
13–14 years. Urbanization, migration, adoption of a 
Western lifestyle, and environmental changes (includ-
ing changes in diet, physical activity, hygiene, and 
exposure to allergens, irritants, and outdoor and 
indoor pollutants) influence the variability in asthma 
prevalence in Latin America (3). Moreover, in these 
countries, the prevalence of asthma and its associated 
morbidity is greater than that reported in traditionally 
high-prevalence countries such as the United States, 
but it remains neglected as a public health priority (3).

Females experience more asthmatic episodes than 
males with the same baseline pulmonary function (4). 
There are multiple reasons for this difference, such as 
differences in airway physiology and pathology, hor-
monal interference (5), risk of infectious diseases in 
childhood (6), and behavioral differences between 
sexes (7). Although differences have been reported 
between sexes in some clinical features of asthma (e.g. 
bronchial reactivity and degree of symptoms), so far, 
only the impacts of sex and age on different preva-
lence rates have been established (8).

Some studies carried out in Europe and Asia 
showed that asthma perception was higher among 
females and that they experienced more severe symp-
toms, higher emotional impact (9), and a higher risk 
of asthma exacerbation (10). Additionally, females 
reported more visits to emergency health services (11) 
and lower scores on asthma-related quality-of-life 

© 2021 taylor & francis Group, llC

CONTACT José r. Jardim  jardimpneumo@gmail.com  respiratory Division of EPm/unifesp, rua Botucatu, 989. Cep, são Paulo 04062-023, Brazil. 
 supplemental data for this article can be accessed at publisher’s website.

https://doi.org/10.1080/02770903.2021.1922914

ARTICLE HISTORY
received 31 october 2020
revised 15 april 2021
accepted 24 april 2021

KEYWORDS
latin america;  
asthma;  
signs and symptoms;  
quality of life;  
activities of daily living;  
sex

mailto:jardimpneumo@gmail.com
https://doi.org/10.1080/02770903.2021.1922914
https://doi.org/10.1080/02770903.2021.1922914
http://crossmark.crossref.org/dialog/?doi=﻿10.1080/09500782.2019.1622711&domain=pdf&date_stamp=2019-7-2
http://www.tandfonline.com


2 R. C. BORGES ET AL.

questionnaires (12). In Latin America and Spain, an 
increased proportion of females is hospitalized due to 
severe asthma attacks (13). The reasons for the higher 
rate of hospitalizations in Latin America are not 
clearly understood, but they may include environmen-
tal (14) and genetic factors (15), among others. 
Complex genetic traits may also be strongly linked 
with asthma phenotypes (15), as there is a higher 
degree of genetic admixture in these countries as well 
as a large variation in environmental exposure. 
However, detailed information from this region 
is scarce.

Few studies have investigated the frequency and 
impact of asthma attacks in Latin America and the 
intensity of symptoms among males and females (16–
18). To the best of our knowledge, the only study in 
Latin America to report differences in symptoms of 
asthma between sexes is the one that evaluated the 
Brazilian components of the multicenter Asthma 
Insights Management (AIM) study, which showed that 
females reported feeling more uncomfortable due to 
their respiratory symptoms (wheezing, number of 
asthma attacks, and sleep disorders) than males (18). 
Therefore, the primary objective of the present study 
was to determine the differences in symptom percep-
tion, asthma control, impact on daily activities, and 
exacerbation between sexes in five Latin American 
countries of the AIM study. A secondary objective 
was to identify any differences in symptom perception 
between both sexes in three different age groups (12–
17 years, 17–40 years, and >40 years). The differences 
in symptom prevalence between sexes may generate 
different approaches for perception of asthma symp-
toms, education, and short- and long-term therapies.

Methods

Sample

The current study analyzed data from The Latin 
America Asthma Insight and Management survey con-
ducted in Argentina, Brazil, Mexico, Venezuela, and 
Puerto Rico to explore and document patients’ per-
ceptions of asthma as well as their knowledge of the 
disease and its treatment (19). This cross-sectional 
study was conducted throughout 2011 in all centers 
and used the same method previously applied in the 
multicenter AIM study in the United States, Europe, 
Canada, Asia, and the Pacific Region. The survey was 
developed by Abt SRBI (New York, NY, USA). As in 
all other countries in which the AIM questionnaire 
was applied, all questions were originally drafted in 
English and translated to the local languages of the 

five countries; the translated questions were then 
back-translated to English and compared for meaning 
against the original English version. For each country, 
an electronic copy was sent to the centralized profes-
sional company in charge of the interviews. A paper 
copy and an electronic version were provided to each 
interviewer in each city in which the patients were 
interviewed. The LA-AIM study was not subject to 
formal ethics approval or a formal consenting process 
in any country. The need for full consideration and 
written informed consent was waived by the Ethics 
Committee on Clinical Pharmacology at the CIDEA 
Foundation in Argentina; the Ethics Committee of the 
Federal University of São Paulo Hospital in São Paulo, 
Brazil; the Ethics Committee of the Instituto Nacional 
Enfermedades Repiratorias Ismael Cosio Villegas in 
Mexico; the Cardio Pulmonary Research Center in 
Puerto Rico; and the Bioethics Committee for Research 
at Hospital de Clinicas Caracas, Venezuela.

To be eligible for the study, patients must have had 
their asthma diagnosed by a physician, experienced 
asthma symptoms, and used asthma medication within 
the past year. Households with no current patients 
with asthma or only patients younger than 12 years 
with asthma were screened out of the survey.

Overall, 51,208 households were screened. Telephone 
contact was made to determine whether there was 
anyone with asthma in the house, yielding a sample 
of at least 400 patients in each country. If more than 
one eligible patient was present in a household, one 
of them was randomly selected by the computer-assisted 
telephone interviewing system. The houses were ran-
domly selected using a national probability sampling.

Patient consent was explicitly obtained before the 
interview, and respondents were advised that they 
could refuse to participate at any point during the 
interview. No identifiable personal information was 
collected. Patients who agreed to participate in the 
study were interviewed face to face at their home by 
a trained professional interviewer. A survey organiza-
tion based in each targeted country collected the data. 
Interviewers were native speakers who read the ques-
tions and filled out the answers.

The questionnaire consisted of 53 questions, includ-
ing closed-ended, open-ended, multiple choice, and 
matrix questions. The questions covered five 
asthma-related topics: symptoms, impact of asthma 
on daily activities, patients’ perceptions of asthma 
control, exacerbation, and treatment/medication. 
Questions about physical and emotional limitations 
associated with asthma were included to assess the 
negative physical and emotional impacts of asthma. 
The questionnaire included questions from the 
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original LA-AIM study regarding socioeconomic level, 
education level, asthma-related factors (e.g. smoking, 
presence of domestic animals, history of rhinitis or 
allergies, and use of asthma control or rescue medi-
cation use), prescription of a written action plan, 
visits to health-care facilities within the prior 
12 months, and limitations to daily activities due to 
asthma (see Supplementary Material for the 
questionnaire).

Statistical analysis

In the statistical analysis, categorical variables were 
presented as absolute numbers and percentages. Sexes 
in all Latin American countries were analyzed together 
and also by age group. The chi-squared test was used 
to compare the overall differences between sexes and 
the differences between sexes in each age group. A 
multinomial regression analysis was performed to ana-
lyze asthma control; sex and age group were consid-
ered independent variables and asthma control the 
dependent variable. A binary logistic regression anal-
ysis was performed to analyze respiratory symptoms, 
daily activities, and feelings and thoughts (dependent 
variables) and sex and age group (independent vari-
ables). Data analysis was performed using the Statistical 
Package for the Social Sciences, version 18.0 (SPSS 
Inc., Chicago, IL, United States), and the level of sig-
nificance was set at p < 0.05.

Results

A total of 2167 asthmatic patients aged ≥12 years were 
interviewed from a sample of 51,208 households in 
five Latin American countries, including Argentina 
(n = 433; 19.98%), Brazil (n = 401; 18.5%), Mexico 
(n = 532; 24.6%), Puerto Rico (n = 401; 18.5%), and 
Venezuela (n = 400; 18.5%). The prevalence of asthma 
was 3.4% in Argentina, 3.4% in Mexico, 8.8% in Brazil, 
16.6% in Venezuela, and 18.3% in Puerto Rico.

Table 1 illustrates the sociodemographic character-
istics of study participants according to sex and coun-
try. Of those patients, 762 (35.2%) were male 
(Argentina, n = 128; Brazil, n = 148; Mexico, n = 200; 
Puerto Rico, n = 144; and Venezuela, n = 142) and 1405 
(64.8%) were female (Argentina, n = 285; Brazil, n = 273; 
Mexico, n = 332; Puerto Rico, n = 257; and Venezuela, 
n = 258). In participants aged 12–17 years, there was a 
higher proportion of males; this spread was signifi-
cantly different from that in participants >40 years of 
age (p < 0.05). Education level and the number of pets 
in the household did not differ significantly between 

sexes (p > 0.05). History of rhinitis or allergies was 
more prevalent among females (60.2%), especially in 
participants aged >18 years (p < 0.05). Men between 
the ages of 18 and 40 years smoked more than women 
in the same age group (p < 0.05). A significant differ-
ence between sexes was seen in nonsmokers above 
the age of 40 years, with 63.7% being women (p < 0.05).

The Global Initiative for Asthma (GINA) assess-
ment for asthma control in adults and adolescents 
based on the patients’ previous four weeks of symp-
toms is shown in Figure 1. Overall, females reported 
more uncontrolled and partially controlled asthma. 
However, when the analysis accounted for age, females 
aged 18–40 years had a higher proportion of uncon-
trolled asthma compared to males (37.8% and 30.0%, 
respectively; p < 0.05). No differences between sexes 
were observed in the other age groups. The multino-
mial regression analysis showed that males were 38% 
less likely to have uncontrolled asthma when compared 
to females (odds ratio [OR] 0.62; 95% confidence 

Table 1. Clinical and demographic characteristics of asthmatic 
patients in the five countries of latin america.

Variables
males

(n = 762)
females

(n = 1405) p
age group
12–17 years, n (%) 194 (25.5) 159 (11.3) <0.001*
18–40 years, n (%) 323 (42.4) 585 (41.6) 0.735
>40 years, n (%) 245 (32.2) 661 (47.0) <0.001*
smoker 137 (18.0) 167 (11.9) <0.001*
 12–17 years, n (%) 38 (19.6) 24 (15.1) 0.270
 18–40 years, n (%) 62 (19.2) 70 (12.0) 0.003*
 >40 years, n (%) 37 (15.1) 73 (11.0) 0.097
former smoker 193 (25.3) 286 (20.4) 0.008*
 12–17 years, n (%) 30 (15.5) 19 (11.9) 0.342
 18–40 years, n (%) 59 (18.3) 105 (17.9) 0.905
 >40 years, n (%) 104 (42.4) 162 (24.5) <0.001*
nonsmoker 424 (55.6) 940 (66.9) 0.008*
 12–17 years, n (%) 122 (62.9) 113 (71.1) 0.105
 18–40 years, n (%) 198 (61.3) 406 (69.4) 0.013
 >40 years, n (%) 104 (42.4) 421 (63.7) <0.001*
Pets in the household, n (%) 412 (54.5) 757 (54.0) 0.823
 12–17 years, n (%) 112 (57.7) 83 (52.2) 0.364
 18–40 years, n (%) 176 (54.7) 299 (51.1) 0.146
 >40 years, n (%) 124 (50.8) 375 (56.7) 0.115
history of rhinitis or allergy, 

n (%)
378 (50.2) 841 (60.2) <0.001*

 12–17 years, n (%) 103 (53.1) 90 (56.6) 0.617
 18–40 years, n (%) 161 (49.8) 368 (62.9) <0.001*
 >40 years, n (%) 114 (46.5) 383 (57.9) 0.005*
level of education
<4 years of schooling 72 (9.8) 163 (12.0) 0.124
 12–17 years, n (%) 17 (8.8) 13 (8.2) 0.844
 18–40 years, n (%) 15 (4.6) 26 (4.4) 0.890
 >40 years, n (%) 40 (16.3) 124 (18.8) 0.398
≤9 years of schooling 478 (62.7) 867 (61.7) 0.640
 12–17 years, n (%) 132 (68.0) 114 (71.7) 0.457
 18–40 years, n (%) 204 (63.2) 368 (62.9) 0.940
 >40 years, n (%) 142 (58.0) 385 (58.2) 0.938
high school college 185 (24.3) 324 (23.1) 0.523
 12–17 years, n (%) 40 (20.6) 28 (17.6) 0.476
 18–40 years, n (%) 101 (31.3) 186 (31.8) 0.870
 >40 years, n (%) 44 (18.0) 110 (16.6) 0.639

Values are presented as absolute number (percentage). *p < 0.05 of the 
comparison between the sexes.

https://doi.org/10.1080/02770903.2021.1922914
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Figure 1. asthma control in each sex, based on the patient’s last 4 weeks symptoms, according to GIna. the data are presented 
with all participants and also categorized by age group.

interval [CI] 0.43–0.8; p < 0.05). Asthmatic patients 
12–17 years old were 43% less likely to have uncon-
trolled asthma than participants over 40 years old (OR 
0.57; 95% CI 0.36–0.93; p < 0.05).

The proportion of patients with daily respiratory 
symptoms or with symptoms many days in the worst 
month over the previous 12 months is shown in Table 
2. Across all age groups, females had more respiratory 
symptoms than males for all assessed items (p < 0.05) 
except waking at night with cough (p > 0.05). Women 
over 40 years of age had a higher proportion of day-
time shortness of breath, breathlessness, wheezing, and 
tightness in the chest when compared to men (p < 0.05). 
In the 18–40 age group, there were differences between 
sexes for cough, shortness of breath, tightness in the 
chest during exercise, and waking at night with short-
ness of breath (p < 0.05). The regression analysis 
showed that the variables “women” and “age over 
18 years” were independent factors for reporting symp-
toms such as daytime cough, shortness of breath, 
wheezing, tightness in the chest, and cough/shortness 

of breath/tightness in the chest during exercise 
(p < 0.05) (Table 2).

Females also reported more asthma-related limita-
tions in daily living activities than males for all 
assessed items (p < 0.05). Females reported more lim-
itations in sports and recreation in the age groups of 
12–17 and 18–40 years, in normal physical exertion 
in the age group of 12–17 years, in sleeping in the 
age group of 18–40 years, and for daily activities in 
all age groups (Table 3). In the regression analysis, 
females reported more limitations in daily activities, 
regardless of age group (p < 0.05) (Table 3).

The frequency and proportion of asthmatic patients 
who strongly agreed and somewhat agreed with any of 
the following statements: “asthma makes me feel that 
I have no control over my life”; “I feel incapable because 
of asthma, compared to my friends”; “asthma affects 
the way I feel about myself and at least once in my 
lifetime”; and “I have had such a severe asthma episode 
that I thought my life was at risk,” are shown in Table 
4. Females reported stronger agreement with the 
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Table 2. respiratory symptoms during the worst month in the past 12 months, by sex in asthmatic patients from 
five countries of latin america.
Variables males (n = 762) females (n = 1405) odds ratio (CI-95%) p
Daytime cough, n (%) 284 (37.3) 597 (42.5)* 1.205 (1.001–1.450) 0.049&

 12–17 years, n (%) 80 (41.2) 61 (38.5) 0.887 (0.578–1.362) 0.584
 18–40 years, n (%) 103 (31.9) 217 (37.1) 1.259 (0.944–1.680) 0.116
 >40 years, n (%) 101 (41.2) 319 (48.3) 1.330 (0.989–1.789) 0.060
Daytime shortness of breath, 

n (%)
240 (31.5) 572 (40.7)* 1.403 (1.160–1.697) <0.001&

 12–17 years, n (%) 61 (31.4) 48 (30.2) 0.943 (0.599–1.485) 0.800
 18–40 years, n (%) 86 (26.6) 225 (38.5)* 1.722 (1.279–2.330) <0.001&

 >40 years, n (%) 93 (38.0) 299 (45.2)* 1.330 (1.000–1.822) 0.050&

Breathlessness/wheezing, n 
(%)

210 (27.6) 509 (36.2)* 1.404 (1.154–1.709) <0.001&

 12–17 years, n (%) 54 (27.8) 41 (25.8) 0.901 (0.561–1.447) 0.666
 18–40 years, n (%) 80 (24.8) 196 (33.5)* 1.530 (1.128–2.077) 0.006&

 >40 years, n (%) 76 (31.0) 272 (41.1)* 1.555 (1.138–2.124) 0.006&

Cough with sputum, n (%) 176 (23.1) 382 (27.2)* 1.168 (0.947–1.442) 0.147
 12–17 years, n (%) 44 (22.7) 35 (22.0) 0.962 (0.582–1.592) 0.881
 18–40 years, n (%) 62 (19.2) 134 (22.9) 1.251 (0.893–1.753) 0.194
 >40 years, n (%) 70 (28.6) 213 (32.2) 1.189 (0.862–1.640) 0.292
tightness in the chest, n (%) 211 (27.7) 503 (35.8)* 1.397 (1.147–1700) <0.001&

 12–17 years, n (%) 57 (29.4) 46 (28.9) 0.978 (0.617–1.552) 0.926
 18–40 years, n (%) 78 (24.1) 193 (33.0)* 1.546 (1.137–2.103) 0.005&

 >40 years, n (%) 76 (31.0) 264 (39.9)* 1.479 (1.082–2.021) 0.014&

Cough/shortness of breath/
tightness in the chest 
during exercise, n (%)

180 (23.6) 415 (29.5)* 1.310 (1.065–1.612) 0.011&

 12–17 years, n (%) 52 (26.8) 40 (25.2) 0.918 (0.569–1.482) 0.726
 18–40 years, n (%) 61 (18.9) 151 (25.8)* 1.494 (1.069–2.088) 0.019&

 >40 years, n (%) 67 (27.3) 224 (33.9) 1.362 (0.985–1.883) 0.062
Waking at night with 

shortness of breath, n 
(%)

217 (28.5) 497 (35.4)* 1.330 (1.094–1.618) 0.004&

 12–17 years, n (%) 58 (29.9) 49 (30.8) 1.045 (0.662–1.648) 0.851
 18–40 years, n (%) 77 (23.8) 195 (33.3)* 1.597 (1.174–2.174) 0.003&

 >40 years, n (%) 82 (33.5) 253 (38.3) 1.233 (0.906–1.678) 0.184
Waking at night with a 

cough, n (%)
240 (31.5) 491 (34.9) 1.123 (0.926–1.361) 0.239

 12–17 years, n (%) 63 (32.5) 49 (30.8) 0.926 (0.590–1.454) 0.739
 18–40 years, n (%) 90 (27.9) 181 (30.9) 1.160 (0.859–1.565) 0.332
 >40 years, n (%) 87 (35.5) 261 (39.5) 1.185 (0.874–1.607) 0.275

the values are presented as absolute number and percentage of patients who answered that they had symptoms every day or most 
days. *p < 0.05 of the comparison between the sexes using the chi square test. &p < 0.05 in the logistic regression analysis and sex 
and age groups as an independent variable and symptom as a dependent variable. males were the reference for analysis.

Table 3. asthma-related limitation in activities of daily living, by sex in asthmatic patients from five countries  
of latin america.
Variables males (n = 762) females (n = 1405) odds ratio (CI-95%) p
sports/recreation, n (%) 149 (19.6) 362 (25.8)* 1.378 (1.104–1.720) 0.005&

 12–17 years, n (%) 37 (19.1) 47 (29.6)* 1.781 (1.086–2.919) 0.022&

 18–40 years, n (%) 44 (13.6) 111 (19.0)* 1.485 (1.016–2.170) 0.041&

 >40 years, n (%) 68 (27.8) 204 (30.9) 1.162 (0.840–1.608) 0.365
normal physical exertion, n (%) 119 (15.6) 341 (24.3)* 1.549 (1.220–1967) <0.001&

 12–17 years, n (%) 20 (10.3) 36 (22.6)* 2.546 (1.407–4.609) 0.002&

 18–40 years, n (%) 33 (10.2) 84 (14.4) 1.473 (0.961–2.260) 0.076
 >40 years, n (%) 66 (26.9) 221 (33.4) 1.362 (0.984–1.886) 0.062
social activities, n (%) 66 (8.7) 196 (14.0)* 1.520 (1.125–2.055) 0.006&

 12–17 years, n (%) 11 (5.7) 18 (11.3) 2.124 (0.972–4.640) 0.059
 18–40 years, n (%) 18 (5.6) 52 (8.9) 1.653 (0.950–2.877) 0.075
 >40years, n (%) 37 (15.1) 126 (19.1) 1.324 (0.888–1.975) 0.169
sleep, n (%) 130 (17.1) 345 (24.6)* 1.474 (1.172–1.853) 0.001&

 12–17 years, n (%) 27 (13.9) 32 (20.1) 1.558 (0.889–2.733) 0.122
 18–40 years, n (%) 48 (14.9) 125 (21.4)* 1.557 (1.081–2.242) 0.017&

 >40 years, n (%) 55 (22.4) 188 (28.4) 1.373 (0.973–1.938) 0.071
Daily activities, n (%) 75 (9.8) 252 (17.9)* 1.750 (1.322–2.318) <0.001&

 12–17 years, n (%) 9 (4.6) 20 (12.6) 2.958 (1.307–6.694) 0.009&

 18–40 years, n (%) 26 (8.0) 72 (12.3) 1.603 (1.001–2.567) 0.049&

 >40 years, n (%) 40 (16.3) 160 (24.2) 1.637 (1.116–2.400) 0.012&

the values are presented as absolute number and percentage of patients who answered they had a lot of limitations in activities of 
daily living. *p < 0.05 of the comparison between the sexes using the chi square test. &p < 0.05 in the logistic regression analysis 
and sex and age groups as an independent variable and activities of daily living as a dependent variable. men were the reference 
for analysis.
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statement “asthma makes me feel I am not in control 
of my life” (42.6% for females vs 31.4% for males; 
p < 0.05). Females also reported stronger agreement than 
males with all other statements (p < 0.05). These find-
ings were confirmed in the regression analysis (Table 4).

In participants aged >40 years, men responded that 
their health was “excellent,” “very good,” or “good” in 
52.2% of cases, compared with 39.0% of women 
(p < 0.001). The other age groups reported no differ-
ences between sexes. Overall, 28% of females reported 
that their health limited the type or amount of work 
they could do, while 20% of males reported the same 
(p = 0.003). However, when divided by age group, there 
was no difference between sexes (p > 0.05). There was 
a significant difference (p < 0.001) in the number of 
days females stayed at home in the previous 12 months 
due to illness (3 [1–8] days) when compared to males 
(5 [2–14] days). These differences between sexes 
remained when compared by age group. A higher 
proportion of females (67.8%) reported visits to doc-
tors or other health professionals in the previous 
12 months due to asthma exacerbation, worsening of 
symptoms, or sudden and severe asthma episodes 
compared to males (59.6%). Differences were observed 
in the two age groups older than 18 years. The pro-
portion of females who were hospitalized for asthma 
in the previous 12 months was higher in all age groups 
(p < 0.05). There was no difference between sexes and 
age groups in the frequency of being admitted to the 
ICU (p > 0.05).

Discussion

This study demonstrated that females with asthma in 
Latin America experience greater impacts on asthma 
control, respiratory symptoms, daily activities, and 
feelings and thoughts caused by the disease when 
compared to men. Differences in respiratory symptoms 
became more evident after 18 years of age, with a 
higher proportion of uncontrolled asthma in women 
aged 18–40 years. In addition, women of all age groups 
consulted more health professionals and doctors and 
were more often hospitalized for asthma in the pre-
vious 12 months than males. These differences have 
been the subjects of several studies that investigated 
physiological, psychological, and environmental mech-
anisms related to asthma.

Asthma in Latin American countries is an import-
ant cause of morbidity and consumes a significant 
portion of health resources (20). It poses enormous 
challenges for health policy makers, health service 
providers, and researchers with respect to responding 
to and alleviating the growing burden of disability 
caused by the disease, especially among females. 
Nevertheless, data quantifying the impact of asthma 
upon the population and health resources in Latin 
American countries are still scarce. To our knowledge, 
this is the first multicenter study carried out in Latin 
America with the aim of evaluating differences in the 
impacts of asthma between sexes in different 
age groups.

Table 4. frequency and proportion of asthmatic patients who strongly agreed or somewhat agreed with any of the state-
ments below, by sex.
statements males (n = 762) females (n = 1405) odds ratio (CI-95%) p
asthma causes me to feel that I have 

no control over my life, n (%)
239 (31.4) 599 (42.6)* 1.516 (1.254–1.833) <0.001&

 12–17 years, n (%) 54 (27.8) 53 (33.3) 1.296 (0.822–2.044) 0.264
 18–40 years, n (%) 94 (29.1) 232 (39.7)* 1.601 (1.196–2.143) 0.002&

 >40 years, n (%) 91 (37.1) 314 (47.5)* 1.531 (1.134–2.069) 0.005&

I feel incapable because of asthma, 
compared with my friends, n (%)

177 (23.2) 427 (30.4)* 1.395 (1.134–1.716) 0.002&

 12–17 years, n (%) 38 (19.6) 48 (30.2)* 1.775 (1.087–2.899) 0.002&

 18–40 years, n (%) 71 (22.0) 168 (28.7)* 1.430 (1.040–1.966) 0.028&

 >40 years, n (%) 68 (27.8) 211 (31.9) 1.220 (0.883–1.687) 0.228
asthma affects the way I feel about 

myself, n (%)
236 (31.0) 591 (42.1)* 1.490 (1.231–1.803) <0.001&

 12–17 years, n (%) 52 (26.8) 53 (33.3) 1.365 (0.864–2.158) 0.182
 18–40 years, n (%) 85 (26.3) 218 (37.3)* 1.663 (1.233–2.243) 0.001&

 >40 years, n (%) 99 (40.4) 320 (48.4)* 1.384 (1.028–1.863) 0.032&

at least once in my lifetime, I have 
had such a severe asthma episode 
that I thought my life was at risk 
– (yes) n (%)

302 (39.6) 647 (46.0)* 1.257 (1.047–1.510) 0.014&

 12–17 years, n (%) 81 (41.8) 66 (41.5) 0.999 (0.647–1.515) 0.963
 18–40 years, n (%) 115 (35.6) 245 (41.9) 1.303 (0.984–1.726) 0.064
 >40 years, n (%) 106 (43.3) 336 (50.8) 1.356 (1.009–1.821) 0.043&

Values are presented as absolute number and (percentage) for sexes. *p < 0.05 of the comparison between the sexes using the chi square test. 
&p < 0.05 in the logistic regression analysis and gender and age groups as an independent variable and feelings or thoughts as a dependent 
variable. males were the reference for analysis.
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Uncontrolled asthma prevalence was higher in 
females than in males. Many explanations for the 
sex-specific differences observed in asthma control 
can be considered. Females with poorly controlled 
asthma have reported more gastroesophageal reflux 
disease and rhinosinusitis and are more likely to asso-
ciate their asthma symptoms with allergies (21). In 
our study, 60.2% of females reported a history of rhi-
nitis or allergies, compared to 50.2% of males (p < 0.05). 
These findings are similar to those from other studies, 
in which females with asthma were more likely to 
report allergic co-morbidities or rhinosinusitis and 
seemed to be more susceptible than males to envi-
ronmental triggers (4,21,22). Furthermore, females 
exhibited increased bronchial hyperresponsiveness as 
a result of increased susceptibility to tobacco smoke, 
contributing to increased sensitivity to environmental 
triggers (23,24). Although the prevalence of smoking 
in our study was lower in females, in two other stud-
ies, female smokers were 2.2 times more likely to carry 
a diagnosis of asthma and report more asthma symp-
toms such as wheezing (25,26). These conditions could 
potentially worsen asthma control and symptoms in 
the present study or, perhaps more importantly, result 
in symptoms that mimic those of asthma and poten-
tially influence responses to the questionnaires.

Female participants experienced more severe respi-
ratory symptoms in our study, such as daytime short-
ness of breath, cough with sputum, breathlessness/
wheezing, tightness in the chest, and symptoms 
during exercise. Previously, females have been shown 
to report more asthma symptoms when analyzed 
using standardized questionnaires (27). In addition, 
they reported more serious complaints regarding the 
frequency and intensity of symptoms as well as lim-
itations in activities (28). In another study of 914 
patients with asthma aged 3–55 years, females also 
reported more symptoms than males, and increasing 
age was an independent factor for worsening symp-
toms (29). We found similar results—women above 
40 years of age reported more daytime shortness of 
breath on a daily or near-daily basis than those 
between 12 and 17 years of age (45.2% and 30.2%, 
respectively). It is possible that older patients are less 
responsive to drug therapies, such as inhaled corti-
costeroids, and therefore experience more frequent 
exacerbation of symptoms (30). Another aspect that 
may influence symptoms is lower adherence to ther-
apeutic protocols. One previous study found that low 
adherence to inhaled corticosteroid therapy led to 
poor asthma-related outcomes and caused 
asthma-related hospitalizations (31). It is estimated 
that 60% of asthma-related hospitalizations could be 

attributed to poor adherence to inhaled corticosteroid 
therapy (30). Based on these findings, it appears that 
symptoms differ between males and females and are 
also age-dependent in asthmatic patients in Latin 
America.

The perception of asthmatic symptoms is highly 
subjective and may vary widely. Causes for the dif-
ferences between sexes may be due to underlying 
mechanisms of the disease in each sex or due to gen-
eral differences in overall perceptions of disease symp-
toms. For example, one study found that compared 
to females, males reported lower perceptions of the 
degree of obstruction and chest discomfort for similar 
levels of airway obstruction; the same study also found 
that men may not seek the appropriate care for the 
same degree of tightness (28). Other authors claim 
that factors such as puberty, pregnancy, menopause, 
hormonal contraceptives or replacement therapy, and 
hormonal variation during the menstrual cycle are 
associated with changes in asthma severity in females 
(12,32). Furthermore, sex hormones alter the function 
of epithelial cells in the airway—the progesterone 
receptor is expressed in the airway epithelium and 
may impact mucociliary clearance during the men-
strual cycle (33,34). Additionally, markers of inflam-
mation (e.g. exhaled nitric oxide, sputum eosinophils, 
and serum leukotrienes) are higher in females with 
severe asthma symptoms, emphasizing the possibility 
that an increased inflammatory response is responsible 
for the worsening of asthma, coinciding with physio-
logical hormonal fluctuations (35,36). Another hypoth-
esis is that the anatomical differences between males 
and females explain the differences in symptom per-
ception between sexes. Enright et  al. (37) proposed 
that height is correlated with airway size such that 
women, who tend to have shorter statures than men, 
have smaller airway diameters and therefore higher 
airway reactivity. These factors may all contribute to 
the different perceptions of asthma symptoms 
between sexes.

With respect to daily activities, females experienced 
more asthma-related limitations than males during 
normal physical exertion, sports, daily and social activ-
ities, and sleeping (p < 0.05). Asthma limits patients 
physically, emotionally, and socially. It interferes with 
children’s schoolwork and recreation and negatively 
affects their social development (38). It impedes per-
formance at work and in carrying out domestic 
responsibilities (39). In the elderly, asthma can threaten 
functional status, therefore contributing to the loss of 
autonomy (40).

In our study, a higher proportion of females 
reported that they felt as if they had no control over 
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their lives due to asthma and that the disease affected 
the way they felt about themselves. There is a negative 
correlation between dyspnea and social desirability in 
males, but the correlation is positive in females (41). 
This could be explained by differences in social and 
cultural standards between sexes. When males get sick, 
social and professional factors can lead them to under-
estimate the severity of their disease. Conversely, 
females do not experience the same cultural con-
straints and do not feel embarrassed to report symp-
toms or seek social support (42). Moreover, compared 
to males, females reported higher levels of pain and 
reported using a greater range of coping strategies (i.e. 
seeking social support, problem solving, and palliative 
behaviors) (43). However, it is important to note that 
these potential explanations are speculative with 
respect to our results.

Over the 12 months prior to the study period, 
females reported more episodes of asthmatic symptom 
exacerbation, visits to medical facilities, and hospi-
talizations than males. Previous studies have also 
reported that females went more to emergency depart-
ments and health services and received more medi-
cations than males (44,45). Females with asthma are 
2–3 times more likely to be hospitalized for asthma 
than males and have longer hospital stays (10,46,47). 
Females admitted to the emergency room with severe 
asthma attacks were hospitalized more frequently than 
males, despite better pulmonary function and better 
oxygen levels. The difference in females’ hospitaliza-
tion rate does not seem to be related to the lower 
use of medication (48,49). Furthermore, after hospi-
talization, more than 50% of females report persistent 
dyspnea (50). Therefore, the differences in females’ 
perception of symptoms result in lower disease con-
trol, over-treatment, and increased use of health 
systems.

Based on the results of our study, it is plausible 
that different public policies could be implemented 
for asthmatic patients in Latin America in order to 
maximize symptom control and the long-term impact 
of the disease, especially among female patients and 
the elderly. Disease education seems to be crucial, 
since only 40% of patients are compliant with 
long-term therapies for asthma (51). Studies in Brazil 
and Chile demonstrated that education on the 
self-management of asthma medication led to improved 
disease control (52,53). Clark et  al. (54,55) showed 
that asthma management improved asthma-related 
quality of life in women and resulted in decreased use 
of rescue inhalers when compared to usual care. Older 
patients require special attention given their increased 
risk of mortality and lower rates of medication 

adherence. In this setting, family members and care-
givers should be included in the design of asthma 
self-management plans.

The present study has some limitations. Five Latin 
American countries were included; this may not rep-
resent the whole population of asthmatic patients in 
the region. However, data retrieved from the five 
countries yielded similar conclusions to studies in 
other countries. Furthermore, patients’ demographic 
locations within the five countries were not reported; 
therefore, we were unable to assess whether living in 
economically disadvantaged regions may influence 
asthma control.

Additionally, questionnaires for participants aged 
12–17 years were completed by their parents, which 
may have resulted in some information bias and could 
not be statistically controlled. However, the study’s 
large sample size reduced the chance of random error 
or bias. The chance of bias from the interviewers was 
also reduced by the questionnaire’s use of open, closed, 
and matrix questions.

Environmental and occupational exposures impair 
control of asthma, though this study did not quantify 
these variables. For example, the use of disinfectants 
is associated with worse asthma control among health-
care professionals (56). However, this study included 
patients of all ages above 12 years, rendering it nearly 
impossible to track these exposures and avoid bias.

In this study of 51,208 households, the overall 
prevalence of asthma was approximately 4%. This 
prevalence is smaller than those observed in European 
countries (1) but similar to those found in other 
studies using the same method, such as India and 
Asia-Pacific countries (in which the prevalence is 6%) 
(57,58). Additionally, inclusion criteria for the present 
study included a medical diagnosis of asthma and the 
use of medication over the previous year, which may 
have restricted the sample.

The study population consisted of almost twice as 
many females as males, which may lead some to ques-
tion the results obtained. The chi-squared test was 
used to compare the groups. The principle of this test 
is to compare proportions, such as possible divergences 
between observed and expected frequencies of an 
event, without requiring the same number of partic-
ipants in each group. All conditions required by the 
test were respected: the groups were independent, the 
items in each group were randomly selected, the 
observations were frequencies or counts, each obser-
vation belonged to only one category, and the sample 
was relatively large. Our study followed the same sta-
tistical test and analyzed a similar population of 
women (63%) used by other authors without incurring 
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an analysis bias (21). In addition, a regression analysis 
was included in the study to ensure the results and 
avoid any bias. Finally, we did not analyze data regard-
ing lung function tested by spirometry. However, the 
medical diagnosis of asthma based on symptoms has 
been largely used in epidemiological studies (59).

Conclusion

This study revealed that Latin American females with 
asthma experience a greater impact on respiratory 
symptoms, disease control, daily activities, and feelings 
and thoughts related to the disease when compared 
to males. In addition, symptoms increased with 
advancing age, corresponding with a higher proportion 
of uncontrolled asthma and a greater need for health 
services. Understanding sex-specific differences in 
response to disease and symptoms may result in 
changes to strategies for the management and treat-
ment of females with asthma in Latin America.
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