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Background: Asthma is a chronic disease associated with risk of depression and suicidal events. The
present study estimated the frequency of depression, suicidal motivation (SM) and suicidal ideation (SI) and
identified clinical and psychosocial factors associated with these outcomes among individuals with asthma.
Methods: Cross-sectional study of a non-probabilistic sample of 1,358 adults with asthma and controls
without asthma. Asthma severity and asthma control were assessed by a physician according to WHO (2009)
and GINA (2012) criteria. Depression, SM and SI were screened by Beck Depression Inventory (BDI).
Psychosocial factors were evaluated by a Community Violence Questionnaire, a Social Support Scale, a Stress
Perceived Scale and a Resilience Scale. Chi-Square Test, and logistic regression models were performed to
evaluate association between variables and outcomes.

Results: Among all participants, 222 (16.30%) had depression, 331 (24.40%) SM and 73 (5.40%) SL
There were 138 (12.10%) individuals with mild depression and SM, and 14 (1.20%) with mild depression
and SI. After adjustment, severe asthma (SA) increased the chance of depression by 53.00% whereas mild
to moderate asthma (MMA) increased by eleven-fold the likelihood of SI. Perception of low social support
increased the chance of depression (OR 3.59; 95% CI, 2.44-5.28) and low resilience by (OR 2.96; 95% CI,
2.00-4.38); distress increased the odds of SM by 37.00%, and low affective support perception raised the
likelihood of SI by (OR 6.82; 95% CI, 1.94-2.90).

Conclusions: Asthma, whether mild to moderate or severe, increased the chance of depression and SI. Tt
is noteworthy that individuals with mild depression and MMA are at greater risk for SM and SI. Among the
psychosocial variables, perception of low social support and low resilience were the variables associated with

depression; distress impacted on SM, and the perception of low affective support raised the chance of SI.
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Introduction

Asthma is a chronic noncommunicable disease that affects
approximately 339 million people worldwide (1). Its main
symptoms are shortness of breath, wheezing, and cough,
which may worsen at night, in the morning upon awakening
and during physical activity (2).

Depression is also a major public health problem and one of
the most common asthma comorbidities, particularly among
individuals with severe asthma (SA) (2-7). According to Jiang
et al. (3), it is possible to highlight three main approaches:
studies that analyze the incidence of asthma in individuals with
depression, morbidity of depression in patients with asthma
and studies that investigate the association between asthma and
depression considering the role of inflammatory responses.

Suicidal behaviors are associated with major depression,
and it is related to chronic diseases such as asthma.
According to Lessa et al., suicidal ideation (SI), suicide plan
and suicide attempts are the most studied behaviors among
individuals with asthma (8-14).

To date, we found no studies of suicidal motivation (SM)
among individuals with asthma. Commonly, SM is studied
as the reason or as the motive someone’s committed suicide
and it is searched in suicide notes (15). However, in the
present study SM indicates disinterest in life and it was
characterized by depression symptoms (16,17). SM may be
related to a hostile, competitive, unequal, oppressive social
environment. Moreover, having a chronic disease, living
in poverty, and having little social ties contribute to the
weakening of one’s relationship with life (18).

The suicidal events investigated in the present study are
SM and SI. We hypothesized that depression, SM and SI are
associated with asthma. It is understood that psychosocial
variables such as community violence, high perception of
stress and social support also aggravate the mental health of
individuals. Therefore, the aim of this study was to estimate
the frequency of depression, SM and SI in a sample of
individuals with asthma and controls without asthma, and
to identify clinical and psychosocial factors associated with
these outcomes.

We present this manuscript in accordance with the
STROBE reporting checklist (available at https://dx.doi.
org/10.21037/jtd-20-3197).

Methods
Study design and sample characterization

This is a cross-sectional study performed with data of the
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ProAR asthma cohort (Program for control of Asthma
in Bahia-Brazil), collected between 2013 and 2015. It is
a non-probabilistic sample of adults, 18 years and older,
with asthma and controls without asthma recruited by a
trained research team to perform the screening of the study
population. All individuals were residents of Salvador or
Lauro de Freitas, Bahia, Northeastern Region of Brazil.

Participants with SA were outpatients from the
ProAR Cohort. As part of the program, they receive free
medication for asthma control, and they are assisted by a
multiprofessional team. The phenotypes of these patients
are untreated SA (before being enrolled in the program),
difficult-to-treat SA and treatment resistant SA, but they do
not make continuous use of oral corticosteroids (19). Neither
does Montelukast make up our medication protocol for
the treatment of asthma. In addition, all participants were
conscious and well oriented by the time of the interview.

ProAR operates within the scope of the Unified Health
System of Brazil (SUS). In the beginning of its activities,
in 2003, patients enrolled were evaluated by specialists
and were included if they presented SA according to
contemporary classifications, as described in detail
previously (19,20). Clinical symptoms such as cough,
wheezing, dyspnea, and reversibility of symptoms using
bronchodilators were considered, according to the Global
Initiative for Asthma (GINA, 2012) (21).

Individuals with mild to moderate asthma (MMA) and
participants without asthma were recruited in different public
locations of great flow of pedestrians, with the intent to enroll
individuals from the general population. Posters, banners and
newspaper advertisements were also used. They were asked
if they ever had asthma. Even with negative responses, all
participants underwent interviews and clinical examination.

Pregnant women, individuals with terminal diseases such
as advanced neoplasms, with stroke, with congestive heart
failure (CHF) syndrome, myopathies, lung diseases (beyond
asthma) and other diseases that cause dyspnea, persons
with allergy to medications available for asthma, as well as
individuals with neurological and psychiatric problems were
excluded (19).

A total of 1,450 individuals were considered eligible,
but among them 92 were excluded because they did not
answer to the Beck Depression Inventory (BDI), leading to
a sample of 1,358 participants (Figure I).

Severity and asthma control assessment

During the survey all participants were assessed for severity
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(n=1,450)

Participants enrolled in the ProAR Cohort

Excluded (n=92)
Severe asthma (n=80)

Mild to moderate asthma (n=7)
Individuals without asthma (n=5)

Severe asthma (n=464)
Mild to moderate asthma (n=445)
Individuals without asthma (n=449)

Eligible participants for the study Depression, suicidal motivation, suicidal
ideation among individuals with asthma: a cross-sectional study (n=1,358)

Figure 1 Selection process.

and asthma control by physicians. ProAR participants had
their medical records reviewed by two physicians. In case of
disagreement about asthma diagnosis, a third specialist was
consulted (22).

Asthma severity was evaluated according to criteria
proposed by experts to the World Health Organization
(WHO) published in 2010. It considered symptoms
control, regularity of treatment, doses of medication, form
of use of inhalation devices, adherence to treatment and
comorbidities and pulmonary function (23). Participants
were classified according to asthma diagnosis, namely: SA,
MMA, or individuals without asthma.

Asthma control was assessed based on clinical
manifestations of the disease according to GINA (2012). It
investigates the frequency of daytime asthma symptoms, as
well as awakening at night due to asthma, frequency of need
for medication to relieve symptoms, limitation of activities
and pulmonary function assessed by spirometry (24,25).

These criteria indicate whether asthma is well controlled,
when symptoms are not reported; partially controlled, when
one or two symptoms were reported, and uncontrolled
when three or more symptoms were referred (25). In the
present study subjects were classified in two different groups:
controlled asthma, and uncontrolled asthma. This latter group
also included participants with partially controlled asthma.

Psychosocial measures

The socio-demographic variables analyzed were age,
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self-reported sex, self-reported skin color, marital status,
education level, occupation, and monthly family income.
Community violence was investigated by a self-report
questionnaire with six yes/no questions adapted from
previous studies. The instrument evaluated the exposure
to community violence in the form of robbery, beating,
murderer, gang disputes and impossibility to leave home
due to community violence (26). The total score ranges
from 0 to 6. Zero means no exposure to community
violence; (1.0 point) minimal, (2.0 points) moderate, (3.0
points) high and (4.0 to 6.0 points), maximum exposure to
violence (26). Social network was assessed by two questions
from the questionnaire adapted by Chor ez 4/. It indicates
the number of family members and friends who made up
the social network and was analyzed by means and standard
deviation (27): (I) How many relatives do you feel
comfortable with and can talk about almost anything? (If
applicable, include spouse, partner or child in this response),
(II) How many friends are you comfortable with and can
talk about almost anything? (Spouse, partner or children
were not included). Perception of social support was
assessed by the Social Support Scale, a 19-question Likert
scale, originally developed by Sherbourne and Stewart
for the Medical Outcome Study (MOS) (28). The five
dimensions of social support analyzed were: positive social
interaction, emotional support, tangible support (material
aid and behavioral assistance), informational support and
material support (28,29). The first quartile was adopted as
the cutoff point (30). Stress was analyzed by the Perceived
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Stress Scale (PSS), with 14 Likert questions, which answers
vary from never, zero, to 4.0 points always. Coping and
distress were analyzed separately, according to authors who
validated the instruments (31,32). Resilience Scale, made
up of 25 propositions, assessed the capacity of psychosocial
adaptation to important life events. The higher the score,
the higher the resilience (33,34). The results of the stress
and resilience questionnaires were analyzed considering the
first tertile.

Outcomes

The BDI is a self-report inventory with 21 groups of
frequent depressive symptoms. There are four statements in
each group of symptoms, ranging from zero to 3, indicating
the worsening of the symptoms. The total score ranges
from zero to 63, given by the sum of the scores of each
item. The cut-off point adopted for depression was 20, due
to its best sensitivity and specificity. Scores <19 indicate
minimal and mild symptoms of depression (MD) (16), here
named mild depression (MD), and scores >20 indicates
moderate to severe depression, here named depression.

SM was assessed by a validated five symptoms subscale
from BDI which indicates disinterest in life. The symptoms
are pessimism, SI, social withdrawal, indecision and loss of
libido. It ranges from zero to 15. The cut-off point for SM
is >5 (16,17).

SI was assessed by 9th item of the BDI. As the first option
value is zero, indicating absence of symptom, in this case, any
response except the first one, was indicative of SI (16).

Procedures

Participants gave informed consent before taking part
of the study. They were invited to schedule exams and
interviews, when they were asked to read, discuss and sign
a written informed consent, if they understood and agreed,
they underwent laboratory tests, spirometry, a medical
consultation, nutritional and psychosocial assessments.

Individuals with SI had psychological support right
after the interview and were referred to psychological care
services. When necessary their families were contacted.
These procedures occurred with the consent of the
participants.

Statistical analysis

Statistical Package for the Social Sciences - SPSS 21 was
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used. Descriptive analyzes of socio-demographics, clinical
and psychosocial characteristics of the whole sample were
carried out with verification of means, standard deviations
and proportions. Associations among the variables were
performed by Chi-Square Test for nominal and qualitative
variables, as well as logistic regression models.

Ethical statement

The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013) and was
approved by the Research Ethics Committee of the Medical
School of UFBA, case # 099/2009, amendment # 032/2014,
and by the National Commission of Ethics and Research
(CONEP), Case # 450/2010, and complies with the Helsink

Declaration on ethics for clinical research.

Results

Among 1,358 participants, 1,106 (81.40%) were women,
with a mean age of 44.25+14.26 years; 1,244 (91.60%)
declared themselves black and mulatto; 807 (59.40%) were
single, widowed or divorced; 1,150 (84.70%) reported
a level of education equal and lower to high school, 575
(42.50%) had no defined occupation, and the monthly
family income of 521 (41.10%) was equal or lower to the
minimum wage (Table I).

The results in 7able 2 show that participants have a hard
life, and that they live in a hostile environment. The vast
majority, 1,314 (96.76%), reported exposure to some form
of community violence. Participants indicated only one
person, on average, 1.03£1.00, as family support network.
Although friends network had more persons, it was still very
small. It was made of 3.45+1.11 friends. Among participants,
323 (23.80%) had low social support perception, 918
(67.60%) had perception of high stress, with a distress mean
of 15.57+5.43, and a coping mean of 18.46+5.13.

Furthermore, low resilience was found in 658 (48.50%)
individuals, 222 (16.30%) had moderate and severe
depression symptoms, 331 (24.40%) had SM, and 73
(5.40%) reported SI. SA was diagnosed in 464 (34.17%)
participants, MMA was diagnosed in 445 (32.77%), and 449
(33.06%) were individuals identified as not having asthma.
Although asthma severity calculation showed a total of 909
asthmatics, asthma control assessment was performed with
900 participants because 9 participants failed to perform
spirometry. Thus, among the 900 participants with asthma,
727 (80.78%) had uncontrolled asthma and 173 (19.22%)
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Table 1 Socio demographic characteristics of the sample of adults with asthma and with no asthma from Salvador, Brazil

Variables Total =1,358 Excluded =92
Sex, n (%)
Female 1,106 (81.40) 80 (87.00)
Male 252 (18.60) 12 (13.00)
Age*, mean = SD 44.25+14.26 51.89+14.47
Self-referred skin color, n (%)

Black and mulatto 1,244 (91.60) 75 (81.50)

Other 114 (8.40) 17 (18.50)
Marital status, n (%)

Single/widow/divorced 807 (59.40) 57 (62.00)

Married 551 (40.60) 35 (38.00)
Educational level < High School, n (%) 1,150 (84.70) 85 (92.40)
Educational level > High School, n (%) 208 (15.30) 7 (7.60)
Occupation, n (%)

House keeping labor 301 (22.20) 23 (25.00)

Freelance 217 (16.00) 8 (8.70)

Retired 115 (8.50) 17 (18.50)

Unemployed 46 (3.40) 5 (5.40)

Students 100 (7.40) 3(3.30)

Occupation not defined 575 (42.50) 36 (39.10)
Monthly household income n (%)

Up to one minimum wage 521 (41.10) 35 (38.00)

Higher than one minimum wage 747 (58.90) 48 (52.20)

*, age in years, mean + standard deviation. Minimum wage (MW): during the data collection the Brazilian MW in US$ decreased
approximately from US$ 306.78 to US$ 254.19. This was due to the exchange rate variation in Brazil. Occupation was analyzed with
information from 1,354 participants and monthly household income with information from 1,268 participants due to missing data.

had controlled asthma.

Considering the entire study population, the majority
of participants with depression had SM, 193 (86.90%), and
59 (26.60%) had SI. Individuals with depression were more
likely to have SM (OR 48.10; 95% CI, 31.30-73.90) and SI,
(OR 29.00; 95% CI, 15.80-5.10). However, a considerable
number of participants with MMD were found to present
SM 138 (12.10%), and SI 14 (1.20%) (Table 3).

Table 4 shows that asthma severity was associated with
depression (P=0.000), SM, (P=0.000), and with SI (P=0.037).
Asthma severity also increased the frequency of the
participants with the highest proportions of depression, SM
and SI found among individuals with SA.

© Journal of Thoracic Disease. All rights reserved.

Among all individuals with depression, SM and SI,
asthma was found respectively in 182 (81.98%), 241
(72.80%), and 55 (75.30%) participants. Asthma control
was associated with depression (P=0.046) and MS (P=0.000).
Uncontrolled asthma was found among 154 (86.50%)
individuals with depression and 212 (88.70%) with SM.

Our main findings are shown in Tzble 5. Logistic
regression models (ORs) were performed to investigate
the influence of exposure variables on the prediction of the
outcomes.

SA increased the likelihood of depression (OR 1.70; 95%
CI, 1.22-2.38), and the perception of low social support
was the psychosocial variable associated with the highest
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Table 2 Psychosocial and clinical characteristics of the sample of adults with asthma and with no asthma from Salvador, Brazil

Variables Total =1,358 Excluded =92
Victim of community violence, n (%) 1,314 (96.76) 68 (73.91)
Family network (mean + SD) 1.03+1.00 -
Friends network (mean + SD) 3.45+1.11 -
Perception of low social support, n (%) 323 (23.80) -
High stress perception, n (%) 918 (67.60) 45 (63.40)
Distress score (mean + SD) 15.57+5.43 -
Coping score (mean + DP) 18.46+5.13 -
Low resilience, n (%) 658 (48.50) 24 (26.09)
Depression, n (%) 222 (16.30) -
Suicidal motivation, n (%) 331 (24.40) -
Suicidal ideation, n (%) 73 (5.40) -
Study groups, n (%)

Severe asthma 464 (34.17) 79 (85.87)

Mild to moderate asthma 445 (32.77) 9(9.78)

Controls without asthma 449 (33.06) 4 (4.35)
Asthma control status, n (%) (n=900)

Uncontrolled 727 (80.78) -

Controlled 173 (19.22) -

Community violence, at least one report; percep. low social support <67; percep. high stress> 32; low resilience <133; depression >20;
MS =5; IS =1. Asthma severity calculation considered a total of 909 asthmatics, but asthma control assessment was performed with 900
because 9 participants failed to perform spirometry.

Table 3 Association between depression, suicidal motivation and suicidal ideation in a sample of adults with asthma and with no asthma from

Salvador, Brazil

Variables Total, n=1,358 Depression, 222 (16.30%) Mild depression, 1,136 (83.70%) P value OR 95% Cl
Suicidal motivation 331 (24.40) 193 (86.90) 138 (12.10) 0.000  48.10(31.30-73.90)
Without suicidal motivation 1,027 (75.60) 29 (13.10) 998 (87.90)

Suicidal ideation 73 (5.40) 59 (26.60) 14 (1.20) 0.000  29.00 (15.80-53.10)
Without suicidal ideation 1,285 (94.60) 163 (73.40) 1,122 (98.80)

Chi-square test; P<0.05. Individuals with scores <19 in the BDI (Beck Depression Inventory) were included in the mild depression group.

chance of depression (OR 4.79; 95% CI, 3.54-6.49). When
adjusted for income, age, education, occupation, exposure
to levels of community violence, resilience, perceived social
support and stress, asthma still increased the likelihood
of depression (OR 1.53; 95% CI, 1.03-2.28), as well as
poor education (OR 2.09; 95% CI, 1.09-4.00); perceived
low social support (OR 3.59; 95% CI, 2.44-5.28); and low

© Journal of Thoracic Disease. All rights reserved.

resilience in (OR 2.96; 95% CI, 2.00-4.38). The number of
friends suggested to be a protective factor (OR 0.83; 95%
CI, 0.72-0.96) and a larger network of friends decreased the
likelihood of depression.

Low family income increased the odds of SM (OR 1.62;
95% CI, 1.25-2.10), but when adjusted for age, education,

occupation, income, exposure to levels of community
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Table 4 Association between asthma severity, asthma control status and depression, suicidal motivation and suicidal ideation in a sample of adults
from Salvador, Brazil

Variables Depression, n=222 (%) P value Suicidal motivation, n=331 (%) P value Suicidal ideation, n=73 (%) P value
Studied groups 0.000 0.000 0.037
Severe asthma 112 (50.45) 150 (45.30) 35 (47.90)
Mild to moderate asthma 70 (31.53) 91 (27.50) 20 (27.40)
No asthma 40 (18.02) 90 (27.20) 18 (24.70)
Asthma control status 0.046 0.000 0.614
Uncontrolled 154 (86.50) 212 (88.70) 43 (78.20)
Controlled 25 (13.50) 27 (11.30) 12 (21.80)

Chi-square tests; P<0.05. The analysis with the studied groups was carried out with 1,358 participants, including individuals without
asthma. Asthma control status comparisons were performed with 900 asthmatic individuals. Among these, 179 had depression, 239 had

suicidal motivation, and 55 reported suicidal ideation.

Table 5 Unadjusted and adjusted odds ratio for depression, suicidal motivation, and suicidal ideation (n=1,358) in a sample of adults with asthma
and with no asthma from Salvador, Brazil

Variables

Unadjusted OR*

Adjusted OR*

Depression 222(16.30%)"
Severe Asthma

Education level < 2nd grade
Low percep. social support
Low resilience

Friend’s network increase
Suicidal motivation 331 (24.40%)"
Age

Distress

Family income <1 MS
Suicidal ideation 73 (5,40%)*
Mild to moderate asthma
Age

Low percep. affective support.

Number of community members beaten or injured by

weapon or knife

1.70 (1.22-2.38)
2.43 (1.45-4.09)
4.79 (3.54-6.49)
3.31 (2.41-4.53)

1.62 (1.25-2.10)

1.73 (0.98-3.05)

4.90 (3.03-7.92)

0.428
0.738
1.280
1.087
-0.179

0.033
0.315
0.834

2.407
—-0.063
1.920
0.110

1.53 (1.03-2.28)
2.09 (1.09-4.00)
3.59 (2.44-5.28)
2.96 (2.00-4.38)
0.83 (0.72-0.96)

1.03 (1.01-1.06)
1.37 (1.20-1.56)
2.30 (0.92-5.76)

11.01 (2.01-61.05)

0.93 (0.89-0.99)
6.82 (1.94-23.90)
1.11 (0.96-1.28)

P<0.05; *, OR 95% ClI; *, model adjusted for income, age, education, occupation, exposure to levels of community violence, resilience,
perceived social support and perceived stress; *, model adjusted for age, education, occupation, income, exposure to levels of community
violence, number of times assaulted, perceived stress and resilience; §, model adjusted for income, age, education, occupation, exposure
to levels of violence, perceived social support, number of friends, coping and resilience.

© Journal of Thoracic Disease. All rights reserved.
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violence, number of times assaulted, perception of stress
and resilience, only distress increased significantly the
likelihood of SM (OR 1.37; 95% CI, 1.20-1.56).

Bivariate analyses showed that MMA raised by (OR 1.73;
95% CI, 0.98-3.05) the odds for SI, but after adjusting for
income, age, education, occupation, exposure to violence,
perceived social support, number of friends, coping and
resilience, asthma was the variable with the greatest impact
on this outcome. It heightened the chance of SI by eleven-
fold (OR 11.01; 95% CI, 2.01-61.05)..

The perception of low affective support was also
important and was associated with a seven-fold higher
chance of SI (OR 6.82; 95% CI, 1.94-2.90). It was also
found that age was a protective factor (OR 0.93; 95% CI,
0.89-0.99). In this sample, younger individuals had greater
probability to have SI.

Although most of the participants reported having
suffered any form of violence, this variable did not show
statistical significance after adjustment.

Discussion

This study reports a high frequency of depression, SM
and SI and identified clinical and psychosocial factors
associated with these outcomes in a sample of adults with
well characterized asthma of different severities and control
levels.

Individuals with depression had higher frequencies of
SM and SI, confirming the likelihood of suicidal behaviors
or events among depressed individuals. But it is important
to note that the high ORs observed may be related to the
collinearity of the investigated outcomes, as they come from
the same instrument for tracking symptoms of depression.

However, the existence of participants with mild
depression presenting SM and SI indicates the importance
of protocols with screening depressions instruments, to
identify severe symptoms of depression, regardless an
outlined and phenomenological state of moderate and
severe depression.

Our present findings are aligned with results of earlier
studies conducted with individuals with chronic diseases,
which also identified participants with SI or other suicidal
events that did not meet the diagnostic criteria for
depression (11,35,36).

Depression was more common in individuals with asthma
as in previous studies which found percentages between
4.1% and 47.7% (10-12,37-39). Individuals with MMA
had higher percentage than participants with no asthma
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but the individuals with SA were the participants with
greater frequencies. The results also show that among all
individuals with depression, 182 (81.98%) were asthmatics.
"This high proportion is related to the fact that our sample is
composed by SA cases and not a population-based sample.

SM was also elevated among individuals with SA 150
(45.30%) and considering all individuals with SM, 241
(72,80%) were asthmatic.It indicates that almost three
quarters of this group showed disinterest in life. SI were also
greater in asthmatics with the severe form of the disease,
35 (47.90%), and was higher among all individuals with
asthma, 55 (75.30%), than preceding estimates that varied
between 7.6% to 30.4% (10-12,35,36,40-42).

The main findings of this work are related to the
demonstration of the influence of clinical and psychosocial
covariates on the occurrence of the studied outcomes. It
is noteworthy, that resilience and the perception of social
support are commonly studied as protective factors, but
here we investigated the low resilience and the perception
of little social support to assess its impacts.

The probability of depression was increased by SA, poor
education, perceived poor social support, low resilience, and
having few friends.

SA increased (OR 1.53; 95% CI, 1.03-2.28) the chance
of depression. This result is similar to the ORs calculated
for studies that analyzed the effects of asthma on depression
(OR 1.52, 95% CI, 1.30-1.79), as presented in a meta-
analysis by Jiang ez al. (3).

Asthma impacts on depression possibly because the
exacerbations and limitations compromise functional
capacity and quality of life (35). Hence, asthma symptoms
are experienced as negative adverse life events and suffering,
which can precipitate depression because it causes physical
and mental distress. In addition to this, psychological
stress would cause an increase in inflammatory markers,
modulated by cytokines, and this process may be shared by
asthma and depression (3).

Poor education heightened in two-fold the odds for
depression. We consider three interdependent pathways
to explain this association. First, as it is a sample of 900
(67,00%) individuals with asthma, it is believed that the
disease may have limited the participants educational
achievements. Asthma flare-ups require medical care, as well
as time to recover, and that impacts in school performance
due to absenteeism. Second, level of education is an
important social indicator. In particular, poor education
might restrict work and life opportunities, limiting
individuals to reach a better income. Third, schooling is
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related to healthy habits and better health conditions. It
contributes to the development of cognitive repertoire,
which enables individuals to face better adverse situations
and use adequate problem-solving mechanisms, in line with
the adversities experienced (43,44).

The perception of low social support increased the
chance of depression almost four times and was the
psychosocial variable more strongly associated with the
occurrence of this outcome. Possibly these results are
related to the limited possibilities for interaction, due to the
small social network of participants.

Social support promotes social inclusion, provides
bonhomie and information. It is associated to positive
affect improving self-esteem. Investing in social positive
interactions and strengthen social ties are important. Safe
relationships favor stress reduction and help individuals to
develop self-control and feelings of adequacy. Social support
also benefits the reduction of symptoms of mental disorders
such as depression (27,28,43). Being able to count on
close persons increases the feeling of acceptance. It favors
adherence to treatment, control of symptoms, and better
quality of life of asthma patients.

Low resilience increased the likelihood of depression
almost three times. Low resilience is associated with
severe depressive states, probably because of the challenge
to respond to adverse situations. Likewise, it shows the
individual’s difficulty in rebuilding from traumatic or
stressful experiences (33,45).

Resilience is considered a dynamic, multi-determined
process related to life experiences (33). It can be learned
and strengthened through interventions. Training programs
can benefit the improvement of problem-focused coping
strategies to decrease stress and increase the individual’s
ability to adapt and enabling them to maintain healthy
development in adverse situations (46,47).

Distress was the variable associated with an increased
chance of SM. Asthma, poor education, low family income,
unemployment, precarious work, poor social support and
exposure to community violence are important elements
of stress experienced by the studied population that
compromise quality of life and social well-being.

Highest frequencies of SM were found among individuals
with SA and uncontrolled asthma indicating the burden of
the disease on the interest in life.

Among the psychosocial variables, the exposure to
community violence is probably the one which promotes
most distress. Of all participants, 1,314 (96.80%) indicated
exposure to any form of violence. This number is much
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higher than those found in a survey conducted in Rio de
Janeiro and Sdo Paulo, biggest cities of Brazil, where the
exposures were respectively 63.6% and 59.4% (48). It
possibly reflects sociodemographic differences between the
samples evaluated.

Knowing how unpredictable, uncontrolled and
overloaded are individual’s lives, reveals how people are
affected by stress. The PSS measured the degree to which
individuals perceived various situations as stressful (31,32).
Distress and coping are the two dimensions of stress.
Distress indicates the negative perception of these events.
Coping indicates the ability to handle and manage stressful
life situations, in order to preserve well-being (49-52).

SM and SI are part of a suicidal crisis. Feelings of
anguish, helplessness, and lack of perspective are also
present. Suicide might be perceived as a solution to an
unbearable living situation that goes beyond the personal
capacity of reaction and adaptation. Suicide ideas and
other suicidal behaviors can be considered a rejection or
an avoidance of a painful life (15,53). In this sense, it is
understood how distress impacts on the individual’s interest
in life and increases SM. The feeling of impossibility of
changing its own life may outline a suicidal context due to
the psychache caused by experiences of suffering (53).

The occurrence of SI was higher among individuals with
MMA, those younger, and with low perception of affective
support. These results are in line with population studies in
which younger people were more likely to have SI (13,54).

The perception of poor affective support increased the
chance of SI almost seven-fold. The perception of low
affective support may be related to functional impairment
and restrictions imposed by asthma, even among individuals
with MMA. Affective support is the dimension of social
support characterized by the physical demonstration of love
and affection (27,28).

Social support is a protective factor, which help individuals
developing sense of identity and belonging. The lack of
social and affective support may characterize emotional
abandonment and can be expressed and observed in different
ways. It is possible to be experienced and reported as isolation
and preference for loneliness among adolescents (55), or
it can be referred as unloving, ingratitude when elderly
complain the distance of descendent (56,57).

Cross-sectional and longitudinal studies showed that
asthma was associated with higher frequencies and increased
risk of IS (10-12,14,35,36,42).

MMA unexpectedly increased in 11-fold the chance of
SI. This result is relevant because it indicates the impact of
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the disease on mental health and highlights the importance
of proper care of these individuals. Previously, the highest
odds of SI had been reported by Goodwing & Eaton in a
cohort study which asthma increased (OR 2.33; 95% CI,
1.03-5.25) the chance of SI. According to the authors,
depression had little effect on this outcome (11).

Given the unexpected strong association between MMA
and SI, with no concurrent association with depression on
SM, we must acknowledge some of these individuals’ dyspnea
may not be truly asthma, but the result of their anxiety.

Individuals with MMA were diagnosed with asthma
during the research visit, when they underwent medical
consultations. In contrast, patients with SA were treated in
ProAR for at least six months by a multi-professional team
and had been receiving asthma medication for symptom’s
control since they are enrolled in the program.

Mild to moderate asthma comprises the majority of
individuals diagnosed with asthma. The frequency of
symptoms is low, they progress more rarely with loss of
lung function, hospitalizations or death. However, patients
usually have poor adherence to treatment and are at risk of
severe exacerbations (37,58) creating great distress.

Treatment patterns of individuals with MMA, as well
as disease burden were investigated in a prospective cross-
sectional multinational study conducted in eight countries
across Europe, Asia and America. The diagnosis of asthma
was defined on GINA treatment criteria, Step 1 and Step
2. The authors identified that doctors and patients tended
to underestimate the lack of control of asthma symptoms,
as well as the frequency of these symptoms, however
25% of patients had no symptom control and 12.5% of
the participants reported at least one moderate to severe
exacerbation in the previous year of the survey. In addition,
participants with uncontrolled MMA were more likely to
have anxiety and depression. This group of individuals
also had significant asthma-related losses and costs due to
absenteeism in school and work due to the need for medical
and hospital appointments (38).

The present study adds knowledge to the field of asthma,
depression and suicidal behaviors and events. As in other
studies with asthmatics adults, the sample had a majority
of women but further analysis showed that gender was not
statistically significant in this population. Nonetheless,
these results should not be extrapolated to adult males.

This study differs from previous because it reported
the association between depression and SM, which had
not been studied before among individuals with asthma,
and SI considering the severity and asthma control. This
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study reported the occurrence of important psychosocial
variables, such as resilience, perception of social support and
stress in relation to depression, SM and SI among subjects
with asthma. It is noteworthy that the results here presented
come from a large sample of individuals well characterized
for asthma by specialists. Further, psychosocial assessment
was performed by a team of trained psychologists.

Study limitations

The study design does not allow the identification of a
temporal or causal relationship between the independent
variables and depression, SM and SI. The study sample
was not selected randomly, but the study was announced in
many different public places to make sure the recruitment
of participants with MMA and individuals without asthma
represented the general population.

Conclusions

Severe and uncontrolled asthma were associated with
higher frequencies of depression, SM and SI. The chance
of having depression was significantly increased by SA,
poor education, perceived low social support and low
resilience. Distress increased the chance of SM, indicating
the perception of overload and lack of control of adverse life
events may be associated with great suffering.

The most relevant observation of this study, is the
increased occurrence of SI, mainly among MMA patients,
followed by perception of low affective support. It is advisable
to investigate the occurrence of SM and SI even among
individuals with mild symptoms of depression and asthma.
Strengthening of social ties should be promoted and coping
repertoire shall be developed to improve resilience.
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