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Introduction: Asthma and mental health problems co-occur at high rates. In
context of a holistic approach to health, considering the extent to which
social determinants relate to mental health in people with asthma helps
identify health inequity and inform population-level preventative strategies.
The aim of the current exploratory study was to examine how social
determinants are associated with depression, anxiety and resilience in people
with mild-moderate and severe asthma.

Methods: A cross-sectional study of 144 adults (aged >18 years) with a diagnosis
of asthma was conducted. Participants were classified as having mild-moderate
asthma or severe asthma based on international guidelines. As part of a
multidimensional assessment, participants self-reported age, sex, ethnicity,
country of birth, living arrangements, employment, and postcode. They also
completed validated self-report questionnaires for depression and anxiety
[Hospital Anxiety and Depression Scale (HADS)], and resilience [Resilience Scale
(RS-25)]. Bayesian regression analyses were conducted to examine the extent to
which social determinants were associated with depression, anxiety and resilience.
Results: 74 participants had mild-moderate asthma and 70 participants had
severe asthma. Participants were on average 60 years old (SD =14), 72% were
female, 94% were Caucasian, 94% were Australian-born, 26% lived alone, 42%
were working full- or part-time, and 83% lived in a major city of Australia.
Anxiety and depression were relatively common (35% anxiety; 16% depression
using HADS threshold of scores >8). Few social determinants were associated
with depression, anxiety and/or resilience. Older age was associated with
greater resilience. Females had higher levels of anxiety compared to males.
Compared to participants currently working full- or part-time, those who were
not working or studying due to their health had worse depressive symptoms
and those who were not working for other reasons such as retirement had
greater resilience.

Discussion: As in the general population, age, sex and employment/student status
were associated with components of mental health in people with asthma.
Although limited by the small sample size and sociodemographic homogeneity,
the findings of this exploratory study contribute to the large body of work
fostering a holistic approach to health and striving for health equity in people
with asthma, particularly those who experience mental health problems.
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Mental health is a crucial aspect of quality of life in asthma.
Yet, depression and anxiety are 1.5-2.4 times more common in
people with asthma than people without asthma (1, 2). In severe
asthma—the most debilitating form of the disease—depression
and anxiety are even more common (3-6). Depression and
anxiety are associated with poorer asthma outcomes, including
increased risk of exacerbation (6-11). Reciprocally related to
depression and anxiety is the concept of resilience (12-14).
Resilience involves the ability of “bounce back” after experiencing
adversity and has been linked to improved health behaviors and
). This
concept has been infrequently examined in adults with asthma;

outcomes across a range of health conditions (15-

however, studies in adolescents demonstrate asthma is associated
with lower resilience (18, 19).

Multiple reasons likely explain the high prevalence of poor
mental health in people with asthma. From a population
perspective, one important set of reasons to consider is social
determinants of health (20). The World Health Organization’s
Social Determinants of Health Framework highlights the critical
influence of the social and economic environment on health,
including biomedical factors, mental health, and health behavior
(20, 21). Social position affects a person’s living and working
conditions, their susceptibility to illness and their experience of
illness. Social determinants are relevant across all of society, since
health inequity or disadvantage is thought to exist on a social
gradient whereby those in a lower social position have poorer
health than those who are higher (22). Positive and negative
influences also accumulate across an individual’s lifespan, with
the effects of stress and illness mounting as people age (20, 22).
The role of social determinants in asthma and mental health
have been reviewed previously (20, 23-25). The current study
seeks to bring these literatures together, focusing on the mental
health of people with mild-moderate and severe asthma.

The aim of the current exploratory study was to examine how
social determinants are associated with depression, anxiety and
resilience in people with mild-moderate and severe asthma. We
focused on socio-demographic determinants of age, sex, ethnicity,
migrant status, living arrangements, employment status, and the
neighborhood socio-economic disadvantage and geographical
remoteness of participants’ residence. We hypothesized that
younger age, male sex, Caucasian ethnicity, Australian birthplace,
living with a partner, being employed, lower neighborhood socio-
economic disadvantage and living in a major city of Australia
would be associated with lower depression and anxiety symptoms
and greater resilience.

Design

This study was a secondary analysis of data collected as part of a
cross-sectional, observational study of adults with mild-moderate and
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severe asthma in Newcastle, Australia (ACTRN12620000283976)—
Understanding Breathlessness in Asthma (26). The study was
designed and reported according to STROBE guidelines for

observational studies.

Ethics

The Human Research Ethics Committee of the Hunter New
England Local Health District (2019/ETH12515) approved the
study protocol. All participants provided written informed
consent prior to completing study assessments.

Participants

Participants were recruited from the Department of
Respiratory and Sleep Medicine’s Ambulatory care clinics at the
John Hunter Hospital, the research databases of the Department
of Respiratory and Sleep Medicine and Hunter Medical Research
Institute, and through general and social media advertisement.

Participants were eligible to participate if they were aged >18
years, with a physician confirmed diagnosis of asthma and objective
evidence of variable airflow limitation within the past 10 years or
assessed as part of the study. Variable airflow limitation was
defined as: a change in forced expiratory volume in one second
(FEV;) of >200ml or >12% 15min following bronchodilator
administration and/or airway hyper-responsiveness (fall in FEV,
>15%) in response to hypertonic saline challenge and/or peak flow
diurnal variation of >15% or >50 ml.

Eligible participants were considered to have severe asthma if
they met international guideline criteria (27). That is, to control
asthma, they required: (1) high-dose inhaled corticosteroids
(>1,000 ug beclomethasone equivalent) and a second controller
(may include long-acting beta agonists, and/or long-acting
muscarinic antagonists, and/or maintenance oral corticosteroids
>50% of the past year, and/or montelukast, and/or theophylline);
or (2) monoclonal antibody (mAb) therapy for asthma; or their
asthma remained uncontrolled despite such therapy, defined as:

o Asthma Control Questionnaire-7 (ACQ-7) score >1.5, and/or

o Frequent severe (>2 systemic corticosteroids of >3 days each)
and/or a serious (hospitalization, intensive care unit stay,
mechanical ventilation) exacerbation in the previous 12
months, and/or

o Persistent airflow limitation [pre-bronchodilator FEV; to forced
vital capacity (FVC) ratio of <0.7 and FEV; <80% predicted].

Criteria for study exclusion were: (1) currently pregnant; (2)
high dependence on medical care, including recent intensive care
unit admission; (3) significant life-limiting comorbidity; (4)
current lung cancer or other blood, lymphatic or solid organ
malignancy; (5) a primary diagnosis of lung disease other than
asthma; or (6) cognitive impairment, poor English language skills
or significant untreated hearing impairment that prevented
completion of data collection forms or understanding of verbal
instructions. Participants who were otherwise eligible but had
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experienced an asthma exacerbation (use of oral corticosteroids or
an increase from maintenance dose of oral corticosteroids for >3
days) in the past four weeks were included but had their
assessment visit postponed for four weeks.

Procedure

Participants completed a comprehensive, multidimensional
assessment across two in-person assessment visits, approximately
two weeks apart. Participants were also provided with a
questionnaire pack to take home and complete between visits.
The
characteristics, pulmonary function, asthma control, mental
health, breathlessness,
physical activity. Measures relevant to the current study are

assessment included measures of sociodemographic

comorbidity, exercise capacity, and

described below.

Asthma assessment

For assessment of airflow limitation and reversibility,
CPFS/D USB

Spirometer, BreezeSuite v8.5-v8.6, MGC Diagnostics) pre- and

spirometry was completed (Medgraphics,
15 min post-administration of 400 pg of salbutamol and 42 ug of
ipratropium. Testing was performed according to international
ATS/ERS standards, including withholding of bronchodilator
medications for recommended time periods (28). The Global
Lung Initiative normative reference set was used to calculate
percent of predicted values (29). To determine asthma severity, a
trained researcher conducted a structured interview, identifying
asthma medications and healthcare utilisation over the past 12
months, and the presence of a diagnosis of severe asthma.

Independent variables

Participants self-reported the following data that were used to
define the social determinants used for analysis: date of birth, sex
(male, female, intersex), ethnicity, country of birth, living
arrangements (a priori defined categories: lives alone, in a share
house, with a spouse/partner, with family, and in another
arrangement), employment (a priori categories: working full- or
part-time, studying, seeking work, domestic duties, not studying
or working due to their health, not working for other reasons/
retired), and postcode and suburb of their home address. Date of
birth was used to calculate age at enrolment in the study.
Postcode was linked to the Index of Relative Socio-economic
Disadvantage (IRSD), an index from the Australian Socio-
Economic Indexes for Areas (30). The IRSD is a relative score
that
individuals and households in the area where the participant

summarizes the economic and social conditions of
lives, based on Australian census data such as income, education,
employment, occupations, housing and family structure. Lower
scores indicate greater neighborhood disadvantage, with the

median score 1002 [interquartile range (IQR) 957-1,047]. It is
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not indicative of the socioeconomic disadvantage of the
individual themselves. in the 2021
Australian  Statistical Geography Standard (ASGS) Edition 3

(31, 32) to define whether the participant’s home location was in

Suburb was searched

one of five classifications: a major city of Australia, inner
regional Australia, outer regional of Australia, remote Australia
or very remote Australia. These categories summarize residents’
relative access to services.

Dependent variables

Depression and anxiety were measured using the two subscales
of the Hospital Anxiety and Depression Scale (HADS) (33). Each
subscale ranges from 0 to 21, with higher scores indicating worse
symptoms. Scores >8 on each subscale are indicative of possible
symptoms
Resilience was measured using the 25-item Resilience Scale
(RS-25) (
indicating greater resilience. Wagnild (35) suggests that scores

clinically important of depression or anxiety.

). The scale ranges from 25 to 175, with higher scores

over 145 indicate moderately high to high resilience.

Statistical analysis

Analyses were conducted in Stata BE 17.0 (StataCorp LLC).
Descriptive statistics were calculated for social determinants and
mental health variables. Bayesian linear regressions were
conducted to determine the relationship between each social
determinant and depression, anxiety, or resilience, controlling for
asthma diagnosis (mild-moderate vs. severe), using the default
settings [predictor priors: normal (0,10000); MCMC iterations:
12,500; burn-in 2,500]. We tested whether including an
interaction between the social determinant and asthma diagnosis
improved model fit using log marginal likelihood. In all
instances, the model without an interaction had the largest
marginal likelihood, so these were reported. Categories with
fewer than 5 participants were excluded from regression analyses.
Centrality of effect sizes were reported as mean with 95%
The

associations were not adjusted for confounding, as the aim was

credible intervals using the highest density interval.

to provide measures of total effect.

Characterizing social determinants and
mental health in mild-moderate and severe
asthma

There were 74 participants with mild-moderate asthma and 70
with severe asthma. Participants were on average 60 years old
(SD=14), 72% were female, 94% were Caucasian, 94% were
Australian-born, 26% lived alone, 42% were working full- or
part-time, and 83% lived in a major city of Australia ( ).
Six participants (4%) were Aboriginal or Torres Strait Islander.
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TABLE 1 Descriptive statistics for social determinants and mental health in participants with mild-moderate and severe asthma.

ota oderate a 3 evere a
44 4 0

Social determinants

Age (years), mean (SD) 59.7 (13.5) 58.2 (13.8) 61.3 (13.2)

Sex, N (%) Male 41 (28.5) 17 (23.0) 24 (34.3)
Female 103 (71.5) 57 (77.0) 46 (65.7)

Ethnicity, N (%) Caucasian 135 (93.8) 68 (91.9) 67 (95.7)
Not Caucasian 9 (6.3) 6 (8.1) 3 (4.3)

Migrant status, N (%) Australian-born 134 (93.7) 69 (93.2) 65 (94.2)
Overseas-born 9 (6.3) 5 (6.8) 4 (5.8)

Living arrangements, N (%) Living alone 38 (26.4) 19 (25.7) 19 (27.1)
Living in a share house 2 (1.4) 1(14) 1(1.4)
Living with a spouse/partner 57 (39.6) 32 (43.2) 25 (35.7)
Living with family 46 (31.9) 22 (29.7) 24 (34.3)
Other arrangement 1(0.7) 0 (0.0) 1(1.4)

Employment status, N (%) Studying 3(2.1) 1(14) 2 (29)
Seeking work 1 (0.7) 0 (0.0) 1(1.4)
Working full- or part-time 60 (41.7) 39 (52.7) 21 (30.0)
Domestic duties 3(2.1) 2(2.7) 1(1.4)
Not studying or working due 19 (13.2) 6 (8.1) 13 (18.6)
to health
Not working for other 58 (40.3) 26 (35.1) 32 (45.7)
reasons/retired

Neighborhood socio-economic disadvantage, Index of relative economic 994.3 (37.1) 1,002.5 (30.2) 985.7 (41.8)

mean (SD) disadvantage

Geographical remoteness, N (%) Major city of Australia 119 (82.6) 65 (87.8) 54 (77.1)
Inner regional Australia 24 (16.7) 9 (12.2) 15 (21.4)
Outer regional Australia 1(0.7) 0 (0.0) 1(1.4)

Mental health

Depression (HADS), median (Q1, Q3) 3.5 (2.0, 6.0) 3.5 (1.0, 6.0) 3.5 (2.0, 7.0)

Possible clinically important depression (HADS 23 (16.4) 11 (15.7) 12 (17.1)

depression score >8), N (%)

Anxiety (HADS), mean (SD) 6.4 (3.9) 6.6 (4.1) 6.1 (3.7)

Possible clinically important anxiety (HADS anxiety 49 (35.0) 29 (41.4) 20 (28.6)

score >8), N (%)

Resilience (RS-25), mean (SD) 141.4 (20.6) 142.6 (19.2) 140.2 (22.0)

Moderately high-high resilience (RS-25 score >145), 72 (52.1) 37 (53.6) 35 (50.7)

N (%)

HADS, Hospital Anxiety and Depression Scale; 25th percentile, Q1; 75th percentile, Q3; RS-25, Resilience scale; SD, standard deviation.

Values on the index of relative economic social disadvantage were
similar to the national median of 1,002 (30). Overall, the sample
had similar or better social advantage than the general Australian
population: 3.8% of Australians are First Nations Aboriginal or
Torres Strait Islander (36), 30.7% were born overseas (37), 0.5%
are homeless (38), 4.0% are unemployed (39), 13.4% live below
the poverty line of 50% of median income (40), and 10.1% live
in outer regional, remote or very remote locations (41). Social
determinants were similar in value for mild-moderate and severe
asthma, although the severe asthma group had more individuals
who were males, fewer working full- or part-time, and more
living in inner regional Australia.

High levels of anxiety and depression were common (Table 2).
Using a HADS threshold of >8, 16% had clinically significant levels
of depressive symptoms and 35% had clinically significant levels of
anxiety symptoms. Mean resilience was 141.4 (SD = 20.6), which is
a similar value to studies across various populations reviewed by
Wagnild (35). Mental health variables were of similar magnitude
between mild-moderate asthma and severe asthma.

Frontiers in Allergy 04

Social determinants as predictors of
depression, anxiety and resilience

Overall, few social determinants were associated with mental
health (Table 2). Older age was associated with greater resilience.
Females had greater levels of anxiety compared to males.
Compared to participants currently working full- or part-time,
those who were not working or studying due to their health had
worse depressive symptoms and those who were not working for
other reasons such as retirement had greater resilience.

Discussion

Quantifying the relationship between social determinants and
mental health among people with asthma contributes to a
holistic approach to health in this population. We see that age,
sex and employment may be key social drivers of mental health

frontiersin.org
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TABLE 2 Social determinants predicting mental health related variables, controlling for severe asthma diagnosis.

Social determinants Log depression Anxiety Resilience

Posterior mean of
(95% credible interval)

Posterior mean of
(95% credible interval)

Posterior mean of
(95% credible interval)

Age (years)

0.006 (~0.003, 0.015)

~0.05 (—0.10, 0.00)

0.27 (0.02, 0.53)

Sex Male Reference Reference Reference
Female 0.095 (—0.154, 0.359) 1.93 (0.59, 3.37) —2.18 (~9.88, 5.52)
Ethnicity Caucasian Reference Reference Reference
Not Caucasian 0.113 (-0.365, 0.618) 1.62 (—0.96, 4.23) 1.79 (—13.14, 16.55)
Migrant Australian-born Reference Reference Reference
Overseas-born —0.347 (—0.817, 0.153) —0.59 (-3.09, 1.84) —0.18 (—13.91, 13.43)
Living arrangements® Living alone Reference Reference Reference

Living with a spouse/
partner

—0.074 (—0.369, 0.239)

0.26 (—1.48, 1.98)

3.07 (=5.49, 11.94)

Living with family

—0.024 (—0.347, 0.283)

0.68 (—0.90, 2.38)

—2.34 (—11.58, 7.07)

Employment status”

Working full- or part-
time

Reference

Reference

Reference

Not studying or
working due to health

0.516 (0.131, 0.904)

0.90 (—1.12, 2.89)

—0.61 (—11.28, 10.51)

Not working for other
reasons/retired

0.009 (—0.267, 0.285)

—0.90 (—2.39, 0.51)

9.98 (2.39, 17.77)

Neighborhood socio-
economic disadvantage

Index of relative
economic disadvantage

—0.002 (—0.005, 0.002)

—0.02 (—0.03, 0.00)

0.10 (-0.02, 0.21)

Geographical remoteness”

Major city of Australia

Reference

Reference

Reference

Inner regional Australia

0.149 (-0.190, 0.478)

0.53 (-1.25, 2.39)

—2.11 (-11.71, 7.85)

Reference categories are denoted with the word “Reference”. Analyses where the 95% credible interval does not include 0 are bolded.
“Categories of living in a share house and other arrangements were excluded due to small cell size.

PCategories of studying and domestic studies were excluded due to small cell size.
“Category of outer regional Australia was excluded due to small cell size.

in people with asthma. However, the reliability and generalizability
of these findings are limited by the small and relatively
homogenous cohort, which was biased toward better social
advantage and low geographic dispersion compared with the
general Australian population. Indeed, although some social
determinants were associated with depression, anxiety and/or
resilience, the pattern across these mental health measures was
inconsistent. Person-level health or psychological determinants
such as disability and interpersonal relationships may be more
strongly associated with mental health at an individual-level,
whereas social determinants may be observable in large-scale
studies and important at a population-level.

Age and sex are often considered important social
determinants of mental health, although the strength and
directions of the associations vary in different contexts. In the
current study, older age was associated with greater resilience.
The literature is mixed in this regard, with reports of lower
resilience with advancing age, likely due to cumulative life
stressors or homeostatic mechanistic changes (42, 43), and other
studies demonstrating high resilience amongst the oldest-old (44,
45). A review of the RS-25 indicated no age-related differences in
mean resilience scores (35). Our observed association between
increasing age and resilience may also partly explain or be
explained by our finding that greater resilience was associated
with not working for reasons such as retirement. Wellbeing tends
to be maintained or even improve after retirement (46). The
observation that female sex was associated with greater levels of
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anxiety is consistent with previous research in the general
population (47). Although some studies associate female sex or
gender with depression, other data indicate the gender gap in
depression is narrowing over time (48) and the gap could be a
consequence of how symptoms are assessed (49). We
acknowledge the critical limitation that we asked participants for
their sex, which is biological in nature, rather than gender, which
is social in nature. Thus, we did not capture if participants
were transgender, non-binary or had another self-description of
their gender.

Not working due to health was associated with depression. This
association is likely bidirectional. Depression may increase the risk
of unemployment or underemployment, either directly or
indirectly through another factor such as disability (50, 51).
Depression is associated with greater levels of disability in
chronic disease, and greater disability leads to lower likelihood of
working. It also affects performance at work; our previous
research indicates that depression and anxiety are associated with
presenteeism (working suboptimally due to health) in people
with severe asthma, adjusting for asthma control (52). Economic
and social consequences of unemployment, underemployment,
absenteeism or presenteeism, such as lost earnings, arrested
career progression, and poverty may also contribute to
depression. The current study did not capture whether it was
asthma or another physical or mental health problem that caused
participants to not work, but this would be an important
differentiation to understand this association further.

frontiersin.org
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Ethnicity and migrant status, living arrangements, socio-
economic disadvantage and geographic remoteness were not
associated with any of the mental health variables in this study,
and yet their true effect on an individual or the population may
be profound. Most of our sample were Caucasian, Australian-
born, and recruited from one geographic region, so our ability to
detect the effect of these variables on mental health was limited.
Living arrangement does not capture the quality of social
relationships, which is likely to be a more influential driver of
mental health. Socio-economic disadvantage and remoteness
were characterized in terms of an individual’s address, rather
than an individual's own advantage, income, or access to
healthcare or social services. Therefore, these variables likely
underestimated the true effects of these social determinants on
mental health.

We saw little difference in social determinants in severe
compared with mild-moderate asthma, which is consistent with a
previous study of a large pediatric sample that showed a similar
lack of difference (53). Alachraf and colleagues (53) found that
although
education

race/ethnicity, insurance coverage and parental

attainment  were associated with  emergency
department visits in children with asthma, the strength of
association did not differ according to severity of asthma. Social
determinants frameworks would suggest that more severe disease
should lead to greater accumulated disadvantage across a lifespan
(20, 22), therefore, examining age-disease interactions in larger
cohorts is warranted.

The key strength of this study was that the cohort was enriched
with a large sample of individuals with severe asthma, who are
typically underrepresented in asthma research. This has allowed
us to characterize social determinants of mental health in this
important group. Regarding study limitations, this was a cross-
sectional observational study investigating simple and potentially
confounded effects, so no inference on causality can be made
with these data. Several potentially important socio-demographic
social determinants were not captured in this study; in particular,
we had no direct measures of household income or poverty,
education, housing security or social inclusion. Furthermore,
since participants were a convenience sample, some socially
disadvantaged groups were underrepresented, which introduced
bias in the sample. In particular, migrants from developing
countries, homeless, job-seekers, persons with low income and
rural or remote located Australians were poorly captured in this
study. These groups tend to have poorer health status.

Our exploratory findings contribute to the large body of work
fostering a holistic approach to health and striving for health equity
in people with asthma, particularly those who experience mental
that

limitations will help provide stronger, more actionable evidence.

health problems. Larger studies overcome sampling
Screening for and intervening on social determinants of health
improves outcomes for asthma and mental health (23, 54, 55).
Based on our limited findings, supporting the mental health and
resilience of younger people, females and those not working due
to their health is paramount. These groups may be the target of
population-levels interventions that aim to reduce health inequity

and support mental health in people with asthma.
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