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ABSTRACT
Objective: To determine the frequency of anxiety and depression in adult patients with
asthma and to identify factors associated with them.
Methods: This cross-sectional study included 164 consecutively recruited patients with
asthma aged � 18 years. Participants were clinically assessed and the mental state was ana-
lyzed through of the Beck Anxiety Inventory (BAI), the Beck Depression Inventory II (BDI-II);
the Asthma Control Test (ACT) was measured, and allergic sensitization and respiratory func-
tion were also evaluated. Binary logistic regression models to identify the factors related to
anxiety or depression were carried out. Complementary, 95% confidence intervals (CI)
were estimated.
Results: Anxiety was present in 54.3% of patients (95% CI: 46.6%–61.7%) while depression
was found in 50.6% (95% CI: 43.0%–58.2%). Depression increased the odds of anxiety in
patients with asthma (OR: 26.00, p< 0.0001), whereas an ACT score � 20 points and allergic
asthma were associated with a lower odds than the reference group (OR: 0.29; p¼ 0.007
and OR: 0.29; p¼ 0.024, respectively). Depression was associated with anxiety and obesity
(OR: 25.33, p< 0.0001 and OR: 3.66; p¼ 0.014, respectively).
Conclusions: Overall, more than half of all asthmatic patients suffer from anxiety and
depression. Well-controlled asthma and allergic sensitization decreased the likelihood of
anxiety, while depression was associated with both obesity and anxiety.
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Introduction

Recently, The Global Asthma Report highlighted that
asthma is a major disease burden, which has been
linked to more premature deaths and lower quality of
life; in the same report, it is noted that worldwide
almost 340 million people have asthma (1). In
Mexico, the prevalence of asthma in the adult popula-
tion is 5% (2). Like in other regions of the world, in
our country asthma prevalence has been growing;
when comparing the prevalence of asthma in late ado-
lescence in two different periods of time, the fre-
quency rose from 7.8% to 12.7% in a period of only
seven years (3).

According to the World Health Survey (WHS) the
prevalence of asthma-related depression and anxiety

can reach values higher than 50% and up to 80%,
respectively (4). Nonetheless, these values can vary
greatly in developing countries owing to social, cul-
tural, and economic inequalities (5–7).

These mental disorders have been associated with
poor asthma control and lower treatment adherence
and quality of life (8–10) although obesity (11–13),
allergic sensitization (14,15), and the sex of individuals
(16), also plays an important role in this association.

On the other hand, several studies have shown that
the presence of anxiety or depression in asthma is
associated with lower quality of life and lower prod-
uctivity. In Canada, patients with asthma combined
with psychological disorders generate higher costs
compared to those with asthma alone, in amounts
similar to those seen in those with cardiovascular
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disease or diabetes (17). In terms of quality of life, the
presence of anxiety or depression in asthma is one
factor more that notoriously deteriorates it (18).

Current asthma management guidelines recom-
mend avoiding factors that increase the risk of exacer-
bations (19,20). Studies that evaluate the relationship
between asthma with depression or anxiety in Latin
America are scarce; therefore the main goal of our
study was to determine the prevalence of anxiety and
depression in adults with asthma receiving medical
attention in a teaching hospital in Mexico. A second
objective was to test the hypothesis that there exists
an association between these mental disorders and
obesity, sex, allergic sensitization, and asthma control
and severity.

Methods

Study design and patients

In this cross-sectional study we analyzed the data of
164 patients with newly diagnosed asthma aged �
18 years who were consecutively recruited from an aller-
gology department of a teaching hospital. Patients were
recruited between October 2014 and January 2016.

We excluded patients who were pregnant or breast-
feeding at the time of the study or who had a clinical
background of diabetes mellitus, arterial hypertension,
rheumatoid arthritis, hives, kidney disease, neoplasia,
systemic steroids usage within the previous month, exa-
cerbated asthma in the previous month or death of a
family member 6months prior to the study. Data about
alcohol consumption, tobacco usage, and comorbid dis-
eases such as allergic rhinitis, atopic dermatitis or food
allergy were also recorded.

The diagnosis of asthma was established if two or
more of the following symptoms were present: wheez-
ing, cough (especially if paroxysmal and nocturnal),
chest tightness or dyspnea (19,20), along with
the presence of reversible airflow obstruction on spir-
ometry after the administration of a short acting
bronchodilator.

Asthmatic patients were classified as allergic if they
had a positive skin-prick test result for one or more
of the aeroallergens included in the panel used.

The Asthma Control Test (ACT) was used to deter-
mine the level of asthma control. Controlled asthma
was defined as a score � 20 points whereas uncon-
trolled asthma as a score < 20 points (21). Each of
the ACT items were read to the patients by a phys-
ician and their answers were recorded. Afterwards, the
final score was calculated.

The frequency of asthma-related hospitalizations �
1 in the previous year was used as a marker of
asthma severity.

The body mass index (BMI) was obtained by divid-
ing the patients’ weight in kg by their height in meters
squared. A BMI of 18.5 to 25 kg/m2 was defined as
normal weight, >25 to < 30 kg/m2 as overweight, and
�30 kg/m2 as obesity.

Psychological evaluation

Depression and anxiety were assessed using the Beck
Depression Inventory-II (BDI-II) and the Beck Anxiety
Inventory (BAI), respectively, in their Spanish versions
(22,23). They consist of 21 items and the final score is
obtained by adding up the values assigned to each
item. A diagnosis of anxiety or depression was made
when the final score was >13 points. These instru-
ments were applied as self-administered questionnaires
in a private area, separate from the rest of the patients,
and special care was taken to avoid response bias. At
the same time, each of the patients was ascertained the
information would be kept confidential.

Pulmonary function tests

Pulmonary function tests (PFT’s) were performed on a
MasterScreenVR PFT system (JaegerVR , Care Fusion,
Baesweiler, Germany). Patients were instructed not to
use short acting or long acting bronchodilators for at
least 8 and 12h prior to testing respectively. PFT’s were
performed during the morning with patients in a sitting
position and their noses occluded with a clip, the tests
were stopped once three maneuvers which met the
acceptability and repeatability criteria were obtained or
a maximum of eight attempts had been made.

Airflow obstruction reversibility was assessed by
repeating the PFT’s 15min after the administration of
a dose of Salbutamol (400mcg) delivered via a
metered-dose-inhaler attached to a spacer. The pres-
ence of reversibility was defined as a Forced Expiratory
Volume (FEV1) increase � 12% and �200ml (24).

Skin-prick test

As previously mentioned, asthmatic patients were clas-
sified as allergic if they had a positive skin-prick test
result for one or more of the aeroallergens included
in a panel consisting of 40 different non-standardized
glycerinated allergen extracts in a 1:20 weight/volume
concentration (Allergomex, Mexico) which included
pollens coming from weeds, grasses and trees, indoor
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allergens (dust mites, cockroach mix, feather mix, dog
and cat epithelia). All tests were performed and inter-
preted following international standards by the same
allergologist (25).

Procedure

Outpatient patients were included. Initially, a com-
plete medical history was taken of each participant; if
it was compatible with asthma, then on the same day
or any other following day, respiratory function tests
(pre and post bronchodilator forced spirometry) were
carried out. If the findings were compatible with a
reversible, obstructive pattern, at that time, inventories
of anxiety, depression, and the asthma control test,
respectively, were applied. Finally, when the patient’
condition was adequate, skin testing was carried out.

Statistical analysis

Data analysis was conducted using IBM SPSS 20.0 for
Windows (IBM Co., Armonk, NY, USA). According
to their distribution continuous variables were com-
pared using Student’s t tests or Mann-Whitney U tests
and qualitative variables were compared using Chi-
square tests or Fisher’s exact tests as appropriate. We
used binary logistic regression models to identify the
factors related to anxiety or depression. The inde-
pendent covariates used in these models were sex,
ACT score � 20, BMI category, and allergic asthma.
The strength of association between variables was cal-
culated using odd ratios (OR) and 95% confidence
intervals (CI), the level of alpha was 0.05.

Ethics

Approval to conduct the study was obtained from the
research ethics committee. All patients included in the
study signed a written consent and those in which
anxiety or depression were detected were referred to a
psychologist. None of the selected patients received
any incentive to participate in the study.

Results

A total of 164 patients with asthma were included,
131/164 (80%) of them were women. The mean age
was 39.0 ± 14.0 years. The prevalence of anxiety was
89/164 (54.3%; 95% CI: 46.6%–61.7%).

The mean age did not differ significantly between
the anxiety and non-anxiety groups (p¼ 0.127),
Table 1. However, there was a significant higher

number of women in the group with anxiety
(p¼ 0.002). In both groups allergic rhinitis was the
most frequent comorbid disease with no significant
difference between them (p¼ 0.065). In comparison
with the group of anxious patients, the non-anxious
group had a better asthma control (p< 0.05).
Respiratory function tests did not show a significant
difference between the anxiety and non-anxiety
groups. Finally, the proportion of patients with
depression was higher among those with anxiety (80%
vs 16%, p< 0.0001).

The prevalence of depression was 83/164 (50.6%;
95% CI: 43.0%–58.2%). Table 2 shows that the pro-
portion of women (p¼ 0.009) as well as the mean
BMI (p¼ 0.012) was significantly higher in the group
of patients with depression. However, when patients
were classified according to their nutritional status no
difference was seen between the depression and non-
depression groups (p¼ 0.208). In both groups the
most frequent comorbid atopic disease was allergic
rhinitis. In comparison to patients without depression
patients with asthma and depression had a signifi-
cantly lower level of asthma control (p< 0.05)
although respiratory function tests did not differ
between them. Finally, the frequency of anxiety was
significantly higher in the group of patients with
depression (p< 0.0001).

Table 3 shows the factors associated with anxiety in
patients with asthma. Among these factors depression
was the most important (OR: 26.00, p< 0.0001)
whereas an ACT score � 20 diminished this risk by
approximately 70% (OR: 0.29; p¼ 0.007); allergic
asthma also diminished the risk by an equal extent
(OR: 0.29; p¼ 0.024). Regarding the factors associated
to depression we found that, besides anxiety, (OR:
25.33, p< 0.0001) obesity was an independent risk
factor associated with depression in patients with
asthma (OR: 3.66; p¼ 0.014) Table 4.

Discussion

Our study found a high prevalence of anxiety and
depression (>50%) in patients with asthma. It also
shows that patients with controlled asthma and aller-
gic sensitization have a lower risk of anxiety whereas
depression was associated with obesity and anxiety.

The association between anxiety or depression and
poorly controlled asthma could be the result of diverse
mechanisms such as unhealthy lifestyle or lack of self-
care, a diminished ability of patients to accurately
describe their symptoms to their treating physician, or
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through the direct effects these disorders have on the
immune and autonomic nervous systems (8).

In this study the patients with anxiety had a lower
level of asthma control compared to the non-anxious
group. However, due to the characteristics of our study
design we couldn’t stablish the direction of the rela-
tionship between anxiety and the level of asthma con-
trol. Nonetheless, a bidirectional association, i.e.,
patients with asthma and anxiety are more likely to
perceive their symptoms as being more severe and con-
versely patients whose asthma is poorly controlled have
an increased risk of anxiety due to the fear of having
an exacerbation, between these variables was recently
documented in another study (9). The high proportion
of patients whose asthma wasn’t under control seen in
our study could be attributed, at least in part, to the
characteristics of our population since it was comprised
of first-time patients and many of them were newly
diagnosed and hadn’t received proper education about
their disease, also some patients didn’t have healthcare
access and had to buy their treatment themselves
resulting in lower treatment adherence.

An interesting finding of our study is that allergic
asthma was associated with a lower risk of anxiety. To
the best of our knowledge we are not aware of studies
that have reported similar results, although the role of
allergy on anxiety has been previously
described (14,15).

Similar to the direction of the association between
asthma control and anxiety explained above, a bidirec-
tional relationship between obesity and depression has
also been reported as possible (11,12). It has been
observed that anxiety and depression in the presence
of obesity can increase the risk of developing asthma
(13). This risk also increases with age as patients with
asthma who are overweight and � 65 years have a
higher risk of depression (26). In Italy, patients with
asthma and depression had a higher BMI in compari-
son to patients who did not suffer from depression
(27). Conversely, the first Israel National Health
Survey failed to show an association between obesity
and depression in patients with asthma (28). In Latin
America the prevalence of obesity and overweight has
increased significantly in recent years. Consequently,

Table 1. Clinical characteristics of patients in the anxiety and non-anxiety groups.
Anxiety

Yes
n¼ 89

No
n¼ 75 p

Age, years, mean ± SD 40.6 ± 14.5 37.2 ± 13.4 0.127
Female, n (%) 79 (88.8) 52 (69.3) 0.002
Current smokers, n (%) 5 (5.6) 5 (6.7) 0.780
Current drinkers, n (%) 14 (15.7) 19 (25.3) 0.126
BMI, Kg/m2, mean ± SD 29.6 ± 6.7 28.8 ± 4.8 0.348
BMI, n (%) 0.935
Normal 26 (29.2) 20 (26.7)
Overweight 26 (29.2) 23 (30.7)
Obesity 37 (41.6) 32 (42.7)

Comorbid atopic diseases, n (%)
Allergic rhinitis 64 (71.9) 63 (84.0) 0.065
Food allergy 12 (13.5) 13 (17.3) 0.494
Atopic dermatitis 6 (6.7) 4 (5.3) 0.756

ACT
Mean ± SD 15.0 ± 4.9 17.3 ± 5.4 0.004
Median (P25-P75) 15 (11 to 18) 18 (14 to 22) 0.004
Minimum-Maximum 6 to 24 5 to 25
� 20, n (%) 19 (21.3) 33 (44.0) 0.002

Pulmonary function, % of predicted
Pre-bronchodilator, mean ± SD
FVC 88.2 ± 14.7 90.8 ± 20.6 0.348
FEV1 72.3 ± 16.3 75.3 ± 20.4 0.307
FEV1/FVC 67.8 ± 10.4 68.6 ± 10.2 0.618

Post-bronchodilatador, mean ± SD
FVC 95.8 ± 18.2 98.4 ± 17.6 0.361
FEV1 86.8 ± 16.3 87.9 ± 20.4 0.690
FEV1/FVC 73.5 ± 9.2 74.6 ± 9.7 0.480
Allergic asthma, n (%) 69 (77.5) 63 (84.0) 0.297
Hospitalizations in the previous year, n (%) 30 (33.7) 21 (28.0) 0.431
Depression, n (%) 71 (79.8) 12 (16.0) <0.0001

p values were obtained using Student’s t tests, Chi square tests, Fisher’s exact tests or Mann-Whitney U tests as appropriate.
SD: Standard deviation.
BMI: Body mass index.
ACT: Asthma control test.
FVC: Forced vital capacity.
FEV1: Forced expiratory volume in 1 s.
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an increase in the number of patients with depression
is expected to occur, especially if asthma is present as
a comorbid disease. Therefore, therapeutic

interventions directed not only to achieve asthma con-
trol but also weight loss could lead to a decrease in
the frequency of depression in patients with asthma.

Table 2. Clinical characteristics of patients in the depression and non-depression groups.
Depression

Yes
n¼ 83

No
n¼ 81 p

Age, years, mean ± SD 40.3 ± 13.7 37.8 ± 14.3 0.253
Female, n (%) 73 (88.0) 58 (71.6) 0.009
Current smokers, n (%) 4 (4.8) 6 (7.4) 0.532
Current drinkers, n (%) 16 (19.3) 17 (21.0) 0.785
BMI, Kg/m2, mean ± SD 30.4 ± 6.5 28.1 ± 5.0 0.012
BMI, n (%) 0.208
Normal 19 (22.9) 27 (33.3)
Overweight 24 (28.9) 25 (30.9)
Obesity 40 (48.2) 29 (35.8)

Comorbid atopic disease, n (%)
Allergic rhinitis 64 (77.1) 63 (77.8) 0.918
Food allergy 13 (15.7) 12 (14.8) 0.880
Atopic dermatitis 7 (8.4) 3 (3.7) 0.329

ACT
Mean ± SD 15.2 ± 4.9 16.8 ± 5.5 0.045
Median (P25-P75) 15 (12 to 20) 17 (13 to 22) 0.039
Minimum-Maximum 6 to 24 5 to 25
� 20, n (%) 21 (25.3) 31 (38.3) 0.074

Pulmonary function, % of predicted
Pre-Bronchodilator, mean ± SD
FVC 88.7 ± 15.0 90.1 ± 20.1 0.602
FEV1 72.8 ± 16.3 74.6 ± 20.2 0.534
FEV1/FVC 67.9 ± 10.2 68.4 ± 10.4 0.715

Post-Bronchodilator, mean ± SD
FVC 96.9 ± 16.2 97.2 ± 19.6 0.918
FEV1 87.3 ± 16.5 87.3 ± 20.1 0.918
FEV1/FVC 74.0 ± 9.0 74.0 ± 10.0 0.998
Allergic asthma, n (%) 69 (83.1) 63 (77.8) 0.387
Hospitalizations in the previous year, n (%) 25 (30.1) 26 (32.1) 0.784
Anxiety, n (%) 71 (85.5) 18 (22.2) <0.0001

p values were obtained using Student’s t tests, Chi square tests, Fisher’s exact tests or Mann-Whitney U tests as appropriate.
SD: Standard deviation.
BMI: Body mass index.
ACT: Asthma control test.
FVC: Forced vital capacity.
FEV1: Forced expiratory volume in 1 s.

Table 3. Factors associated with anxiety in adult asthmatic patients.
Non-adjusted model Adjusted model

OR 95% CI p OR 95% CI p

Depression
No 1 1
Yes 32.71 12.03–88.91 < 0.0001 26.00 10.61–63.72 < 0.0001

Sex
Female 1
Male 0.44 0.14–1.31 0.140 – – 0.121

ACT � 20
No 1 1
Yes 0.26 0.10–0.67 0.006 0.29 0.12–0.71 0.007

BMI
Normal 1
Overweight 0.51 0.16–1.60 0.510 – – 0.989
Obesity 0.29 0.10–0.90 0.033 – – 0.066

Allergic asthma
No 1 1
Yes 0.27 0.08–0.86 0.027 0.29 0.10–0.85 0.024

OR were obtained using binary logistic regression. All variables were dichotomous except for age which was continuous.
95% CI: 95% Confidence interval.
GINA: Global Initiative for Asthma.
ACT: Asthma control test.
BMI: Body mass index.
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In Latin America, there are few research studies on
obesity and depression in patients with asthma, thus
our study provides valuable information about this
population by showing that patients with asthma and
obesity have an increased risk of suffering depression
by up to 4 times.

Interestingly, the variables: asthma control, allergic
sensitization, and sex were not associated with depres-
sion. From an epidemiological perspective, depressive
disorders occur more frequently in women. This trend
starts at adolescence and the highest levels of inci-
dence are reached at the age of 20–40 years (16). It is
likely that sex-specific immune mechanisms, which
are subject to hormonal and genetic influences, under-
lie the differences seen in the frequency of mood dis-
orders between men and women (29). In our study
women had a higher risk of depression in the univari-
ate model but this difference was not significant;
therefore, the variable sex was not included in the
final multivariate model, which might be explained
because depression is a disorder that occurs primarily
during reproductive years (16) and the mean age of
the women in the population we studied was in the
fifth decade.

If the relationship between asthma control and
depression is bidirectional, then depression could
modify the degree of severity with which symptoms
are perceived by patients and consequently alter the
level of asthma control, while poorly controlled
asthma could lead to depression (10). With respect to
allergic asthma and depression, it has been proposed
that these two variables are positively related to each
other. Similarly, a study conducted in patients with

allergic rhinitis found that the severity of depressive
symptoms increased during pollen season (30). We
have previously reported that allergic sensitization
wasn’t associated with depression, but was the chronic
course of the disease that did it (31).

With regard to the lack of association between the
severity of asthma with depression and anxiety could
be explained by the way in which the severity of the
disease was defined. Asthma-related hospitalizations is
a subrogated variable as an indirect measure of the
severity of the disease, so it is possible that no associ-
ation has been found where it actually exists (type II
error in the hypothesis testing).

Worldwide, diverse instruments have been used to
assess anxiety and depression in patients with asthma;
in this study a large number of patients with these
disorders were identified using the BAI and BDI-II.
However, there are studies whose results differ
importantly from ours. Also, diverse multicentric
studies that have followed the same methodology have
yielded different results on the prevalence of depres-
sion and anxiety (4,32).

Factors such as the instruments used, cultural and
socioeconomic differences, and the presence of
comorbidity (5–7) can have an important impact on
the observed prevalence of these disorders. Thus, in
order to prevent the impact of confounding variables
we decided to exclude pregnant or breastfeeding
women and patients with a background of chronic-
degenerative diseases, recent systemic steroids usage,
exacerbated asthma in the previous month or loss of a
family member. It’s likely that the high frequency of
anxiety and depression seen in this study could be

Table 4. Factors associated with depression in adult asthmatic patients.
Non-adjusted model Adjusted model

OR 95% CI p OR 95% CI p

Anxiety
No 1 1
Yes 28.67 11.18–73.52 < 0.0001 25.33 10.58–60.62 < 0.0001

Sex
Female 1
Male 0.59 0.19–1.76 0.341 – – 0.404

ACT � 20
No 1
Yes 1.40 0.54–3.63 0.484 – – 0.531

BMI
Normal 1 1
Overweight 1.91 0.64–5.68 0.246 1.96 0.68–5.68 0.214
Obesity 3.51 1.23–9.98 0.019 3.66 1.30–10.29 0.014

Allergic asthma
No 1
Yes 2.49 0.90–6.92 0.080 – – 0.085

OR were obtained using binary logistic regression. All variables were dichotomous except for age which was continuous.
95% CI: 95% Confidence interval.
GINA: Global Initiative for Asthma.
ACT: Asthma control test.
BMI: Body mass index.
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partially explained because the population was com-
prised of first-time patients and many of them did
not have an adequate level of asthma control as it has
been shown that patients experience improvement of
these mental disorders after receiving guideline-
directed medical therapy (33).

The limitations of this study include that the diag-
nosis of anxiety and depression were made through
the use of the BAI and BDI-II and not by a psych-
iatrist. Nonetheless, the BAI and BDI-II are tools that
have previously demonstrated their ability to detect
patients with these conditions. We also didn’t assess
the history of depression and anxiety episodes that
occurred >2weeks and >1month, respectively, prior
to the application of these instruments. Another limi-
tation is that because of the cross-sectional nature of
this study we couldn’t stablish temporal relationships
between the clinical course of asthma with anxiety
and depression. On the other hand, our results should
be interpreted in the light of the setting where our
research was carried out; it is a university hospital,
which attends a population that does not have regular
social medical care. In this study, although sex was
not associated with anxiety or depression, it should be
noted that women predominated in the sample which
could have modified the results; however, it is known
that in Mexico, women often request health services
more frequently than men, so the sample is a reflec-
tion of this. Another limitation is also noteworthy:
patients could not be categorized by the severity of
asthma according to the need for treatment; since
they were newly diagnosed asthma patients (first visit
to our clinic), most of them used only short-acting
bronchodilators as the only therapy. Finally, diagnosis
such as diabetes, hypertension, rheumatoid arthritis,
urticaria, kidney disease, or neoplasia were stablished
by means of a medical interview and weren’t con-
firmed by diagnostic tests.

Some of the strengths of this study are that the
included patients were consecutively recruited, thus
reducing the risk of selection bias. The cross-sectional
association design is ideal for identifying prevalence
and also allows exploring non-causal associations
between variables. Beck Depression Inventory-II (BDI-
II) and the Beck Anxiety Inventory (BAI) are two
instruments validated in the Mexican population. In
the pulmonary function tests, equipment, procedures,
and reference values valid worldwide were used. In
the skin-prick test were performed and interpreted
following international standards. Multivariate analysis
using binary logistic regression is the appropriate
technique to find associations between variables in

cross-sectional designs. Also, the impact of confound-
ing variables related to anxiety and depression was
minimized by the exclusion criteria, and the multi-
variate analysis allowed us to perform covari-
ate adjustment.

In summary, a large number of patients with
asthma suffer from anxiety and depression, and
according to the hypothesis, adequate asthma control
and an allergic asthma phenotype were among the
most important factors that were associated with a
lower risk of anxiety, whereas depression conferred a
higher risk. The most important factors related to
depression were anxiety and obesity.

Conflict of interests

The authors report no conflicts of interest.

Author contributions

Mart�ın Bedolla-Barajas conceived the study design,
oversaw its conduct, did the statistical analysis, and
wrote the first draft of the article; Jaime Morales-
Romero did the statistical analysis, and wrote the first
draft of the article; D�esir�ee Larenas-Linnemann com-
mented on study results and wrote the first draft of
the article, Norma Ang�elica Pulido-Guill�en, contrib-
uted elements of the study design, collected patient
information, and helped write and revise the article;
Juan Carlos Fonseca-L�opez, and Dante Daniel
Hern�andez-C�olin, helped conduct the study, collect
and interpret the data.

ORCID

Mart�ın Bedolla-Barajas http://orcid.org/0000-0003-
4915-1582
Jaime Morales-Romero http://orcid.org/0000-0002-
1492-1797
Norma Ang�elica Pulido-Guill�en http://orcid.org/0000-
0001-7926-1817
D�esire�e Larenas-Linnemann http://orcid.org/0000-0002-
5713-5331
Dante Daniel Hern�andez-Col�ın http://orcid.org/0000-
0002-2424-9455

References

1. The Global Asthma Report 2018. Auckland, New
Zealand: Global Asthma Network, 2018. Available from:
http://www.globalasthmareport.org/Global%20Asthma%
20Report%202018.pdf [last accessed 31 March 2018].

2. Garc�ıa-Sancho C, Fern�andez-Plata R, Mart�ınez-
Brise~no D, Franco-Marina F, P�erez-Padilla JR.
Prevalencia y riesgos asociados con pacientes adultos

JOURNAL OF ASTHMA 7

http://www.globalasthmareport.org/Global%20Asthma%20Report%202018.pdf
http://www.globalasthmareport.org/Global%20Asthma%20Report%202018.pdf


con asma de 40 a~nos o m�as de la Ciudad de M�exico:
estudio de base poblacional. Salud P�ublica M�ex. 2012;
54(4):425–432. doi:10.1590/S0036-36342012000400013.

3. Morales-Romero J, Bedolla-Barajas M, L�opez-Cota
GA, Bedolla-Pulido TI, Bedolla-Pulido TR, Navarro-
Lozano E, Robles-Figueroa M, Lerma-Partida S,
Fregoso-Fregoso M. Tendencia de la prevalencia de
asma y sus s�ıntomas en los adolescentes tard�ıos mexi-
canos en un periodo de siete a~nos. Rev Alergia Mex.
2018;65(4):331–340. doi:10.29262/ram.v65i4.392.

4. Wong KO, Hunter Rowe B, Douwes J, Senthilselvan
A. Asthma and wheezing are associated with depres-
sion and anxiety in adults: an analysis from 54 coun-
tries. Pulm Med. 2013; 2013:1–10. doi:10.1155/2013/
929028.

5. Katz PP, Morris A, Julian L, Omachi T, Yelin EH,
Eisner MD, Blanc PD. Onset of depressive symptoms
among adults with asthma: results from a longitudinal
observational cohort. Prim Care Respir J. 2010;19(3):
223–230. doi:10.4104/pcrj.2010.00012.

6. Choi S, Kim SH, Lee JS. Association between depres-
sion and asthma in Korean adults. Allergy Asthma
Proc. 2017;38(3):37–46. doi:10.2500/aap.2017.38.4051.

7. Adewuya AO, Adeyeye OO. Anxiety and depression
among Nigerian patients with asthma; Association
with sociodemographic, clinical, and personality fac-
tors. J Asthma. 2017;54(3):286–293. doi:10.1080/
02770903.2016.1208224.

8. Lavoie KL, Cartier A, Labrecque M, Bacon SL,
Lemi�ere C, Malo J-L, Lacoste G, Barone S, Verrier P,
Ditto B. Are psychiatric disorders associated with
worse asthma control and quality of life in asthma
patients. Respir Med. 2005;99(10):1249–1257. doi:10.
1016/j.rmed.2005.03.003.

9. Del Giacco SR, Cappai A, Gambula L, Cabras S, Perra
S, Manconi PE, Carpiniello B, Pinna F. The asthma-
anxiety connection. Respir Med. 2016; 120:44–53. doi:
10.1016/j.rmed.2016.09.014.

10. Kuehn BM. Asthma linked to psychiatric disorders.
JAMA. 2008;299(2):158–160. doi:10.1001/jama.2007.
54-a.

11. Luppino FS, de Wit LM, Bouvy PF, Stijnen T,
Cuijpers P, Penninx BWJH, Zitman FG. Overweight,
obesity, and depression: a systematic review and
meta-analysis of longitudinal studies. Arch Gen
Psychiatry. 2010;67(3):220–229. doi:10.1001/archgen-
psychiatry.2010.2.

12. Gao Y-h, Zhao H-s, Zhang F-r, Gao Y, Shen P, Chen
R-c, Zhang G-j. The relationship between depression
and asthma: a meta-analysis of prospective studies.
PLoS One. 2015;10(7):e0132424. doi:10.1371/journal.
pone.0132424.

13. Brumpton BM, Leivseth L, Romundstad PR,
Langhammer A, Chen Y, Camargo CA, Mai X-M, Jr.
The joint association of anxiety, depression and obes-
ity with incident asthma in adults: the HUNT study.
Int J Epidemiol. 2013;42(5):1455–1463. doi:10.1093/
ije/dyt151.

14. Kovalenko PA, Hoven CW, Wu P, Wicks J, Mandell
DJ, Tiet Q. Association between allergy and anxiety
disorders in youth. Aust N Z J Psychiatry. 2001;35(6):
815–821. doi:10.1046/j.1440-1614.2001.00961.x.

15. Goodwin RD, Galea S, Perzanowski M, Jacobi F.
Impact of allergy treatment on the association
between allergies and mood and anxiety in a popula-
tion sample. Clin Exp Allergy. 2012;42(12):1765–1771.
doi:10.1111/j.1365-2222.2012.04042.x.

16. Sagud M, Lj H, Mihaljevi�c-Peles A, Jakovljevi�c M.
Gender differences in depression. Coll Antropol.
2002;26(1):149–157.

17. Moullec G, Fitz Gerald JM, Rousseau R, Chen W,
Sadatsafavi M, Economic Burden of Asthma (EBA)
study team. Interaction effect of psychological distress
and asthma control on productivity loss. Eur Respir J.
2015;45(6):1557–1565. doi:10.1183/09031936.00141614.

18. Lomper K, Chudiak A, Uchmanowicz I, Rosi�nczuk J,
Jankowska-Polanska B. Effects of depression and anx-
iety on asthma-related quality of life. Pneumonol
Alergol Pol. 2016;84(4):212–221. doi:10.5603/PiAP.
2016.0026.

19. Larenas-Linnemann D, Salas-Hern�andez J, V�azquez-
Garc�ıa JC, Ortiz-Aldana I, Fern�andez-Vega M, Del
R�ıo-Navarro BE. Gu�ıa Mexicana del Asma. Rev Alerg
Mex. 2017;64(1):s11–s128.

20. Global Initiative for Asthma. Global Strategy for
Asthma Management and Prevention 2018. Available
from: www.ginasthma.org

21. Nathan RA, Sorkness CA, Kosinski M, Schatz M, Li
JT, Marcus P, Murray JJ, Pendergraft TB.
Development of the asthma control test: a survey for
assessing asthma control. J Allergy Clin Immunol.
2004;113(1):59–65. doi:10.1016/j.jaci.2003.09.008.

22. Gonz�alez DA, Res�endiz A, Reyes I. Adaptation of the
BDI-II in Mexico. Salud Ment (Mex). 2015;38(4):
237–244. doi:10.17711/SM.0185-3325.2015.033.

23. Guill�en DB, Gonz�alez AL. Propiedades psicom�etricas
del Inventario de Ansiedad de Beck en adultos
asm�aticos mexicanos. Psicol Salud. 2019; 29:5–16.

24. Miller MR, Hankinson J, Brusasco V, Burgos F,
Casaburi R, Coates A. ATS/ERS Task Force.
Standardization of spirometry. Eur Respir J. 2005;
26(2):319–338.

25. van Kampen V, de Blay F, Folletti I, Kobierski P,
Moscato G, Olivieri M, Quirce S, Sastre J, Walusiak-
Skorupa J, Raulf-Heimsoth M. EAACI position paper:
skin prick testing in the diagnosis of occupational
type I allergies. Allergy. 2013;68(5):580–584. doi:10.
1111/all.12120.

26. Choi G-S, Shin YS, Kim J-H, Choi SY, Lee S-K, Nam
Y-H, Lee Y-M, Park H-S, Premier Researchers
Aiming New Era in Asthma and Allergic Disease
(PRANA) Study Group. Prevalence and risk factors
for depression in Korean adult patients with asthma:
is there a difference between elderly and non-elderly
patients? J Korean Med Sci. 2014;29(12):1626–1631.
doi:10.3346/jkms.2014.29.12.1626.

27. Ciprandi G, Schiavetti I, Rindone E, Ricciardolo FL.
The impact of anxiety and depression on outpatients
with asthma. Ann Allergy Asthma Immunol. 2015;
115(5):408–414. doi:10.1016/j.anai.2015.08.007.

28. Goral A, Lipsitz JD, Muhsen K, Gross R. Depressive
symptoms, risk factors and sleep in asthma: results
from a national Israeli health survey. Gen Hosp

8 M. BEDOLLA-BARAJAS ET AL.

https://doi.org/10.1590/S0036-36342012000400013
https://doi.org/10.29262/ram.v65i4.392
https://doi.org/10.1155/2013/929028
https://doi.org/10.1155/2013/929028
https://doi.org/10.4104/pcrj.2010.00012
https://doi.org/10.2500/aap.2017.38.4051
https://doi.org/10.1080/02770903.2016.1208224
https://doi.org/10.1080/02770903.2016.1208224
https://doi.org/10.1016/j.rmed.2005.03.003
https://doi.org/10.1016/j.rmed.2005.03.003
https://doi.org/10.1016/j.rmed.2016.09.014
https://doi.org/10.1001/jama.2007.54-a
https://doi.org/10.1001/jama.2007.54-a
https://doi.org/10.1001/archgenpsychiatry.2010.2
https://doi.org/10.1001/archgenpsychiatry.2010.2
https://doi.org/10.1371/journal.pone.0132424
https://doi.org/10.1371/journal.pone.0132424
https://doi.org/10.1093/ije/dyt151
https://doi.org/10.1093/ije/dyt151
https://doi.org/10.1046/j.1440-1614.2001.00961.x
https://doi.org/10.1111/j.1365-2222.2012.04042.x
https://doi.org/10.1183/09031936.00141614
https://doi.org/10.5603/PiAP.2016.0026
https://doi.org/10.5603/PiAP.2016.0026
http://www.ginasthma.org
https://doi.org/10.1016/j.jaci.2003.09.008
https://doi.org/10.17711/SM.0185-3325.2015.033
https://doi.org/10.1111/all.12120
https://doi.org/10.1111/all.12120
https://doi.org/10.3346/jkms.2014.29.12.1626
https://doi.org/10.1016/j.anai.2015.08.007


Psychiatry. 2012;34(1):17–23. doi:10.1016/j.genhosp-
psych.2011.09.007.

29. Rainville JR, Tsyglakova M, Hodes GE. Deciphering
sex differences in the immune system and depression.
Front Neuroendocrinol. 2018;50:67–90. doi:10.1016/j.
yfrne.2017.12.004.

30. Trikojat K, Luksch H, R€osen-Wolff A, Plessow F,
Schmitt J, Buske-Kirschbaum A. “Allergic mood”—
depressive and anxiety symptoms in patients with sea-
sonal allergic rhinitis (SAR) and their association to
inflammatory, endocrine, and allergic markers. Brain
Behav Immun. 2017;65:202–209. doi:10.1016/j.bbi.
2017.05.005.

31. Bedolla-Barajas M, Morales-Romero J, Pulido-Guill�en
NA, Robles-Figueroa M, Plascencia-Dom�ınguez BR.

Rhinitis as an associated factor for anxiety and
depression amongst adults. Braz J Otorhinolaryngol.
2017;83(4):432–438. doi:10.1016/j.bjorl.2016.05.008.

32. Scott KM, Von Korff M, Ormel J, Zhang M-y,
Bruffaerts R, Alonso J, Kessler RC, Tachimori H,
Karam E, Levinson D, et al. Mental disorders among
adults with asthma: results from the World Mental
Health Survey. Gen Hosp Psychiatry. 2007;29(2):
123–133. doi:10.1016/j.genhosppsych.2006.12.006.

33. Sastre J, Crespo A, Fernandez-Sanchez A, Rial M,
Plaza V, Gonz�alez FC, L�opez JJ, Riaza MM, Orenes
MM, Monta~no PP, et al. Anxiety, depression, and
asthma control: changes after standardized treatment.
J Allergy Clin Immunol Pract. 2018;6(6):1953–1959.
doi:10.1016/j.jaip.2018.02.002.

JOURNAL OF ASTHMA 9

https://doi.org/10.1016/j.genhosppsych.2011.09.007
https://doi.org/10.1016/j.genhosppsych.2011.09.007
https://doi.org/10.1016/j.yfrne.2017.12.004
https://doi.org/10.1016/j.yfrne.2017.12.004
https://doi.org/10.1016/j.bbi.2017.05.005
https://doi.org/10.1016/j.bbi.2017.05.005
https://doi.org/10.1016/j.bjorl.2016.05.008
https://doi.org/10.1016/j.genhosppsych.2006.12.006
https://doi.org/10.1016/j.jaip.2018.02.002

	Abstract
	Introduction
	Methods
	Study design and patients
	Psychological evaluation
	Pulmonary function tests
	Skin-prick test
	Procedure
	Statistical analysis
	Ethics

	Results
	Discussion
	Conflict of interests
	Author contributions
	References


