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Purpose: ATLAS ASMA described the psychosocial impact of asthma on patients’ daily life from patients’ perspectives (in terms of 
impaired personal and intimate relationships, sleep quality, leisure time, daily activities, and others) in Spain. Secondary objective 
includes description of time since diagnosis, expectations, and satisfaction of patients about disease, treatment and medical assistance 
received, adherence to treatment, perceived control of asthma, and health-related quality of life.
Patients and Methods: This was a cross-sectional, observational study, based on a self-administered online survey for adult patients 
(≥18 years) with asthma. Patients with asthma diagnosis of any type and severity who voluntarily participated in the survey through 
a web link were included consecutively. In the present manuscript, only adult patients’ data are included.
Results: A total of 132 adults with asthma were included. Moderate/severe asthma constituted 59.1% of the patients (females 71.2%). 
Overall, most relevant areas affected due to asthma were leisure activities (67.0%) and the quality/quantity of sleep (52.3%). 
Moderate/severe patients perceived some degree of impairment in work, school, or at home due asthma more frequently vs mild 
patients (55.2% vs 10.9%). Poorly controlled asthma (ACT≤19) was reported in 41 (70.7%) and 10 (21.7%) moderate/severe and mild 
patients (p<0.000), respectively. Mild patients obtained higher mean (SD) Mini-AQLQ score than moderate/severe asthma patients 
(5.6 [1.0] vs 4.3 [1.1], p<0.000), likewise higher significant results for every individual dimension. Most patients cited little limitation 
to intense efforts (20.5%). Half of the patients mentioned needing more information about asthma. Topics those patients like to have 
more information were difficulties that may can have and legal topics (78.6%), asthma evolution (78.6%), secondary effects or issues 
related to the treatment (61.9%) and legal topics (61.9%).
Conclusion: The study reported important insights on psychosocial impact of asthma on patients’ daily life from patients’ 
perspectives along with health determinants in asthma-related health outcomes, sociodemographic and psychosocial factors.
Keywords: patient survey, psychosocial impact, health-related quality of life, healthcare resources utilization, Asthma Control Test, 
Mini-AQLQ

Introduction
Asthma in adults is characterized with accelerated deterioration of lung function and increase the risk of fixed air flow 
obstruction.1 It is one of the most common chronic, non-communicable diseases associated with bronchial hyper- 
responsiveness and varying degree of airflow obstruction.2,3 Asthma in adults is known for female predominance, 
uncommon remission, and unusual mortality.4
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On these grounds, asthma is considered a major global public health concern that involves a significant economic 
burden (for both children and adults), accounting for high morbidity and mortality in severe cases.1 Concretely, asthma is 
ranked 16th among the leading causes of years lived with disability and 28th among the leading causes of disease burden 
globally.5 Almost 300 million individuals are suffering from asthma worldwide, and it is likely that a further 100 million 
may be affected by 2025.5 Asthma affects nearly more than 20% of individuals in developed countries and around 3–5% 
in developing and underdeveloped countries.6 In Spain, prevalence among adults and children is reported to be 5% and 
10%, respectively, accounting for more than 3 million people living with asthma.7 In recent decades, there has been an 
increase in asthma cases. The factors like industrialization and modern lifestyle have contributed significantly to this 
increased asthma burden.8,9

In addition, healthcare professionals (HCPs) and patients perceive asthma in a significantly different way.10 Clinicians 
can focus more on control, assessed by the presence of symptoms and use of medication, exacerbations and/or validated 
questionnaires such as Asthma Control Test (ACT). Whereas for patients, quality of life and impact on their work 
activities aspects are very important. Understanding the patient’s perspective may help HCPs to optimize therapies and 
improve asthma control.11,12 Understanding patients’ perspective can support physicians, other HCPs, and health 
institutions to structure and prioritize patient needs and management. Several questionnaires have been validated in 
asthma to assess health-related QoL (HRQoL) such as ACT and Mini Asthma Quality of Life Questionnaire (AQLQ).13 

Even though many online patient surveys have been carried out, a study including the objective assessment of asthma 
control by ACT and assessment of quality of life by validated questionnaire has not been carried out. In addition, asthma 
assessment approach should also appraise other qualitative aspects of asthma (such as impact on daily activities, social 
impact, expectations about the future, etc.) to determine factors that are important for patients.14 The functional limitation 
that is linked with asthma, particularly the ability to perform activities of daily living, is a very important aspect, which in 
cases of severe asthma can affect 85% of patients and results in loss of labor productivity.15

The study was conducted to describe the psychosocial impact of asthma on patients’ daily life from patients’ 
perspectives, in terms of impaired personal and intimate relationships, sleep quality, leisure time, daily activities, and 
other relevant aspects. The study also describes the time since diagnosis, time from the onset of symptoms to diagnosis, 
time since diagnosis to treatment initiation, and type of HCPs who diagnosed the asthma. Additionally, the study 
evaluates direct and indirect use of healthcare resource use (HCRU), expectations and satisfaction of patients, treatment 
and medical assistance received, adherence to treatment, perceived control of asthma, and HRQoL. Taken together, the 
current study collected information about some scarcely investigated dimensions of patients’ perspective, through 
a structured survey. So far, no other studies in Spain have aimed to cover the multidimensional factors impacting 
daily life of patients with all asthma spectrum, ranging from mild to severe, from their own perspective.

Materials and Methods
Study Design and Setting
The main objective was to describe the psychosocial impact of asthma on patients’ daily life from patients’ and 
caregivers’ perspective, in terms of impaired personal and intimate relationships, sleep quality, leisure time, daily 
activities and other relevant aspects. Other secondary study objectives were i) to describe the time since diagnosis, 
time from the onset of symptoms to diagnosis, time since diagnosis to treatment initiation and type of HCP who 
diagnosed the asthma (patient pathway). ii) To describe direct and indirect use of resources and iii) psychological impact 
of asthma in adult patients. iv) To describe expectations and satisfaction of patients about disease, treatment and medical 
assistance received. v) To describe the adherence to treatment and the perceived control of asthma. vi) To evaluate the 
HRQoL and vii) describe the opinion of patients about the information received about the disease and main sources of 
information consulted.

ATLAS ASMA was a cross-sectional observational study based on a self-administered online survey for patients with 
asthma in Spain. In the present manuscript adult (18–75 years) patients’ outcomes are included. The study included 
patients with diagnosis of any type and severity of asthma. The number of patients were distributed in 2 groups according 
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to disease severity: patients with mild asthma and patients moderate/severe asthma. Asthma diagnosis and severity (mild, 
moderate, and severe) were self-reported.

Participants were included consecutively as they proactively participated in the survey through the link indicated in 
the promotion. Before starting the survey, participants give their consent and verified that they met all the selection 
criteria. The study included patients who reported their asthma diagnosis and its severity.

The study was conducted according to the Declaration of Helsinki. Protocol and survey were approved by the Ethical 
and Clinical Research Committee of the Clinic hospital of Barcelona, with the ethics approval number HCB/2020/1376. 
Patients who agreed to participate and to abide by data privacy policy were included in the study survey.

Survey Development
The survey was created and endorsed by a scientific committee formed by asthma experts (physicians, investigators, and 
health economics experts) with large experience in the design of surveys. The study objectives were assessed using 
validated questionnaires/scales (ACT and Mini-AQLQ).

Participation in the online survey was completely voluntary and the online survey participants were anonymized, 
through the survey platform. The data collection duration was from 27th January 2021 to 31st July 2021. The survey 
participants were the ones who, if interested in the information provided through advertising channels (such as patients’ 
associations, scientific and medical associations, google add words, radio, press, etc.), decided to participate by accessing 
to the web link.

Study Variables
Psychosocial Impact on Daily Life
This primary endpoint was measured as the percentage of patients who perceived limitations in different aspects of life 
and required help to do these activities and the patients who identify themselves with each feeling within the society.

Secondary Endpoints
● Sociodemographic and clinical characteristics: Baseline sociodemographic and clinical features of mild and 

moderate/severe patients were assessed.
● Time and patient pathway: Time since diagnosis, elapsed time from the onset of symptoms to the diagnosis, time 

since diagnosis to treatment initiation, and type of HCPs who diagnosed the asthma were captured.
● Direct and indirect resource use: Direct health resources were assessed in terms of medical visits, hospitalizations, 

emergency visits, patients currently on treatment for asthma, patients receiving maintenance, rescue/relief or both 
type of medication. Direct non-healthcare resources were measured in terms of transport and need for a formal and/ 
or informal caregiver, hours per month, and cost per month. Indirect resources (work productivity loss) were also 
assessed.

● Social and psychological impact: Psychological impact of asthma was measured in terms of emotional affectation 
and impact on personality traits (patience, concentration, self-confidence, irritability, etc.).

● Expectations and satisfaction: Expectations related to disease, expectations at the time of diagnosis about the future of 
respiratory symptoms and treatment benefits and satisfaction with treatment and medical assistance were reported.

● Adherence: Patients’ adherence to treatment (patients who stopped taking the treatment/following the treatment) 
and perceived asthma control were also assessed.

● Asthma HRQoL assessment: HRQoL was assessed by Mini-AQLQ.
● Opinion of patients about the information received, main sources of information consulted and opinion about 

telemedicine.

Sample Size & Statistical Analysis
The main study objective consisted of a descriptive analysis of many numerical and categorical endpoints. Therefore, the 
sample size has been calculated based on statistical criteria, using the criterion of maximum indeterminacy (when the 
percentage of one category in a categorical variable is expected to be around 50%). This sampling technique is a method 
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of taking a small ratio of observation from a large population to get information of those large populations from the 
sampled observation by using some statistical techniques.16

The statistical analysis was performed by using Statistical Analysis System (SAS) Enterprise Guide 7.14. The 
description of all the variables was made for the total and for each subgroup based on severity of asthma (mild or 
moderate/severe). Sociodemographic and clinical characteristics of the participants were described. The mean, standard 
deviation (SD), median, quartiles (Q1 and Q3), minimum and maximum for describing continuous variables were used. 
The number and percentage of patients per response category were used to describe the categorical variables. No 
imputation of missing values was done for any variable. Counts (ie, number of visits or Mini-AQLQ scores, among 
others) were treated as continuous variables.

Results
Sociodemographic and Clinical Characteristics
A total of valid 132 adult patients with asthma were analyzed for this study. Moderate/severe asthma represented 59.1% 
(78) of the patients. Overall, mean age (SD) was 43.3 (13.1) years, and significantly higher for moderate/severe asthma 
patients (45.7 [12.6] years) than mild patients (39.8 [13.1] years). More than 70% (94) of the patients were females (mild 
66.7% vs moderate/severe 74.4%) (Table 1).

Psychosocial Impact of Asthma on Patients
Overall, 59 (67.0%) patients mentioned leisure activities to be the most relevant area affected due to asthma. As far as 
feeling within society is concerned, 36 (40.9%) patients feel that they were limited in their activities due to asthma. 

Table 1 Sociodemographic and Clinical Characteristics of Patients with Asthma

Mild Asthma 
N=54

Moderate/Severe 
Asthma N=78

Total 
N=132

p-value

Age (years) Mean (SD) 39.8 (13.1) 45.7 (12.6) 43.3 (13.1) 0.014

Gender, n (%) Female 36 (66.7) 58 (74.4) 94 (71.2) 0.337

Study levels, n (%) Primary school 1 (1.9) 4 (5.1) 5 (3.8) 0.774

Secondary school 6 (11.1) 7 (9.0) 13 (9.8)

Professional 8 (14.8) 12 (15.4) 20 (15.2)

College studies/ postgraduate 39 (72.2) 54 (69.2) 93 (70.5)

Co-living n (%) 46 (85.2) 70 (89.7) 116 (87.9) 0.430

Last year diagnosed with comorbidities, 
n (%)*

Allergies 28 (60.9) 38 (65.5) 66 (63.5) 0.625

Food allergy 6 (13.0) 15 (25.9) 21 (20.2) 0.106

Atopic dermatitis 10 (21.7) 15 (25.9) 25 (24.0) 0.625

Obesity 5 (10.9) 9 (15.5) 14 (13.5) 0.490

Osteoporosis 0 6 (10.3) 6 (5.8) 0.025

Chronic rhinosinusitis with Nasal polyps 5 (10.9) 6 (10.3) 11 (10.6) 0.931

Other 6 (13.0) 9 (15.5) 15 (14.4) 0.721

N 46 58 104

Caregiver/patient/close person affected 
by COVID-19, n (%)

n (%) 25 (54.3) 17 (29.3) 42 (40.4) 0.010

N 46 58 104

(Continued)
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Thirty-seven (35.6%) adults reported some degree of impairment in performing at work, school, or home in the past 4 
weeks. In terms of difficulty in breathing due to asthma, 29 (37.2%) patients mentioned some degree of impairment. 
Thirty-six (46.2%) patients reported some limitations to intense efforts (mild asthma 18.4% vs moderate/severe asthma 
72.5%), 28 (35.9%) patients reported some degree of impairment to perform moderate efforts. When talking about 
limitations in social activities, 17 (21.8%) patients mentioned some degree of impairment. As for limitations in work 
tasks, 16 (20.5%) patients mentioned that they experienced some degree of impairment (Table 2).

Table 1 (Continued). 

Mild Asthma 
N=54

Moderate/Severe 
Asthma N=78

Total 
N=132

p-value

Tobacco situation and exposition, n (%) Smoker patients 5 (10.9) 4 (6.9) 9 (8.7) 0.294

Passive smoker patients 2 (4.3) 6 (10.3) 8 (7.7)

Non-Smoker patients 34 (73.9) 36 (62.1) 70 (67.3)

Ex-smoker patients (≥6 or more months) 
and reason for quitting

5 (10.9) 12 (20.7) 17 (16.3)

Ex-smoker due to asthma 2 (40.0) 8 (66.7) 10 (58.8) 0.309

Ex-smoker due to other reasons 3 (60.0) 4 (33.3) 7 (41.2)

N 46 58 104

Note: *Last year is defined as January 2020 to December 2020. 
Abbreviations: N, Total number of patients; n, Number of cases; SD, Standard deviation.

Table 2 Psychosocial Impact of Asthma on Daily Life of Patients

Variables Mild Asthma 
N=42

Moderate/Severe 
Asthma N=46

Total N=88 p-value

Help needed in daily routine 
affected due to asthma, n (%)

Moving/practicing exercise 0 1 (2.2) 1 (1.1) 0.337

Cooking/prepare special meals 0 5 (10.9) 5 (5.7) 0.028

Medical administration/healthcare 0 1 (2.2) 1 (1.1) 0.337

Surveillance/ supervision 0 2 (4.3) 2 (2.3) 0.172

Go to medical consult, test 0 6 (13.0) 6 (6.8) 0.015

Traveling 1 (2.4) 4 (8.7) 5 (5.7) 0.201

Financial or administrative issues 0 2 (4.3) 2 (2.3) 0.172

Social activities or hobbies 0 2 (4.3) 2 (2.3) 0.172

Areas affected due to asthma, n (%) Family relationships 10 (23.8) 12 (26.1) 22 (25.0) 0.805

Couple relationships 8 (19.0) 9 (19.6) 17 (19.3) 0.951

Sexual relationships 6 (14.3) 8 (17.4) 14 (15.9) 0.691

Laboral activity or current job 5 (11.9) 17 (37.0) 22 (25.0) 0.007

Leisure activity 26 (61.9) 33 (71.7) 59 (67.0) 0.327

Sleep quantity or quality 20 (47.6) 26 (56.5) 46 (52.3) 0.404

Food changes 6 (14.3) 7 (15.2) 13 (14.8) 0.902

Children caregiving or other relatives 2 (4.8) 9 (19.6) 11 (12.5) 0.036

Pet caregiving 16 (38.1) 16 (34.8) 32 (36.4) 0.747

(Continued)
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Times and Patient Pathway of Asthma
Even though the mean (SD) time for first symptoms of asthma to diagnosis was lower with mild asthma (1.7 years [2.9]) 
than moderate/severe asthma (2.9 years [4.8]), the mean (SD) time for asthma diagnosis was higher with mild asthma, ie, 
21.2 (12.6) years in comparison to 18.9 (4.8) years in moderate/severe asthma. The specialty who gave maximum asthma 
diagnosis was pneumologist, in 39 (39.3%) patients (Table 3).

Use of Direct and Indirect Resources
A mean (SD) of 2.5 (3.6) scheduled visits, 0.8 (1.8) crisis/episode visits, and overall, 3.3 (4.8) visits to professionals were 
reported in the last 4 months. Adults with moderate/severe asthma (4.3 [5.2]) had significantly higher total mean (SD) 
visits to the medical personnel than mild asthma (2.1 [4.2]) (p=0.001). Primary healthcare family doctor was the most 
visited professional with mean (SD) visits of 1.2 (2.3), mostly by patients with moderate/severe asthma (mild asthma 0.8 
[1.8] vs moderate/severe asthma 1.6 [2.6]) (p=0.016).

Table 2 (Continued). 

Variables Mild Asthma 
N=42

Moderate/Severe 
Asthma N=46

Total N=88 p-value

Feeling within society, n (%) Due to asthma, society sees you weaker and less 
capable

9 (21.4) 9 (19.6) 18 (20.5) 0.829

Cannot follow rhythm of life due to asthma 3 (7.1) 14 (30.4) 17 (19.3) 0.006

Limitation of activities due to asthma 8 (19.0) 28 (60.9) 36 (40.9) <0.000

Many responsibilities other than asthma to take care 
of illness

6 (14.3) 9 (19.6) 15 (17.0) 0.511

Special looks when having an asthma episode 8 (19.0) 10 (21.7) 18 (20.5) 0.755

Do not feel sick, asthma is not a priority 20 (47.6) 5 (10.9) 25 (28.4) 0.000

None of above 9 (21.4) 6 (13.0) 15 (17.0) 0.296

ACT Item 1 N 46 58 104 <0.000

Some degree of impairment (all, most, or some of 
the time), n (%)

5 (10.9) 32 (55.2) 37 (35.6)

Mini-AQLQ Item 1 N 38 40 78 <0.000

Some degree of impairment (All, most, a good bit, 
or some of the time), n (%)

4 (10.5) 25 (62.5) 29 (37.2)

Mini-AQLQ Item 12 N 38 40 78 <0.000

Some degree of impairment (totally, extremely, very, 
or moderate limitation), n (%)

7 (18.4) 29 (72.5) 36 (46.2)

Mini-AQLQ Item 13 N 38 40 78 <0.000

Some degree of impairment (totally, extremely, very, 
or moderate limitation), n (%)

3 (7.9) 25 (62.5) 28 (35.9)

Mini-AQLQ Item 14 N 38 40 78 0.004

Some degree of impairment (totally, extremely, very, 
or moderate limitation), n (%)

3 (7.9) 14 (35.0) 17 (21.8)

Mini-AQLQ Item 15 N 38 40 78 0.000

Some degree of impairment (totally, extremely, very, 
or moderate limitation), n (%)

1 (2.6) 15 (37.5) 16 (20.5)

Abbreviations: ACT, Asthma Control Test; Mini-AQLQ, Mini Asthma Quality of Life Questionnaire; N, Number of patients.
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A total of 13 (14.8%) patients had an emergency in the last year. The mean (SD) number of emergency visits was 2.0 
(1.3) (mild asthma 1.5 [0.7] vs moderate/severe asthma 2.1 [1.4]).

One (2.4%) and 12 (26.1%) patients with mild asthma and moderate/severe asthma, respectively, reported help of 
caregiver without economic benefits (p=0.002). The mean (SD) time doing assistance was 1.9 (0.9) hours/day and 4.5 
(2.5) days/week.

In case of loss of work productivity of informal caregiver and other expenditures, 4 (9.5%) and 17 (37.0%) patients 
with mild asthma and moderate/severe asthma, respectively, reported other expenses related to asthma (p=0.003). Mean 
of €/month for additional expenses were 9.0 (8.5) for mild asthma and 97.1 (118.5) €/month for moderate/severe asthma 
(Tables S1–S7).

Expectation and Satisfaction to the Treatment
Most of the mild asthma patients, ie, 23 (62.2%) and 17 (42.5%) of moderate/severe asthma patients did not expect 
evolution of respiratory issues since asthma diagnosis because they did not have enough asthma information (p=0.026). 
Regarding expected results for treatment, 21 (56.8%) of mild asthma patients and 27 (67.5%) for moderate/severe asthma 
patients were expecting to improve a lot.

Nineteen (51.4%) patients with mild asthma were quite satisfied with the treatment, while fifteen (37.5%) moderate/ 
severe asthma patients were in the same category (satisfied p=0.0183). Only 6 (15.0%) moderate/severe asthma patients 
were unsatisfied.

Treatment Adherence and Asthma Control
Thirty-two (36.8%) patients declared that they stopped taking treatment on any occasion in the last month. The main 
reasons were that it was forgotten (20 [62.5%]) and that the patient thought that the treatment was not needed (10 
[31.3%]). Thirty-six (41.4%) patients (51.4% in mild asthma and 34.6% in moderate/severe asthma) reported no effort or 

Table 3 Times and Patient Pathway in Asthma

Mild 
Asthma

Moderate/ Severe 
Asthma

Total p-value

Time from asthma diagnosis (years) Mean (SD) 21.2 (12.6) 18.9 (14.8) 20.0 (13.8) 0.241

N 45 54 99

Time from first symptoms to asthma diagnosis (years) Mean (SD) 1.67 (2.9) 2.92 (4.8) 2.52 (4.3) 0.066

N 17 36 53

Time from asthma diagnosis to treatment receipt 

(years)

Mean (SD) 0.41 (0.8) 1.90 (4.1) 1.26 (3.2) 0.297

N 18 24 42

Doctor who gives asthma diagnosis, n (%) Family doctor 11 (24.4) 11 (20.3) 22 (22.2) 0.022

Pneumologist 16 (35.5) 23 (42.5) 39 (39.3)

Allergologist 18 (40.0) 18 (33.3) 36 (36.3)

Other 0 2 (3.7) 2 (2.0)

N 45 54 99

Was the first doctor consulted? No (%) 18 (40.0) 26 (48.1) 44 (44.4) 0.417

Yes (%) 27 (60.0) 28 (51.9) 55 (55.6)

N 45 54 99

Abbreviations: CAP, Community-acquired pneumonia; N, Total number of patients; n, Number of cases; SD, Standard deviation.
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discomfort in taking the treatment, while 29 (33.3%) reported little effort or discomfort. Overall, 87 (87.9%) patients 
followed the treatment daily, in crisis or both. Fifty-two (96.3%) of the moderate/severe asthma patients followed the 
treatment in comparison to 35 (77.8%) patients with mild asthma (p=0.005).

Mean (SD) ACT score (used for assessing asthma control) was 18.7 (4.8) points. A total of 51 (49.0%) patients 
reported ACT cut-off ≤19 points (poorly controlled) (Figure 1).

HRQoL
The mean score (SD) in the Mini-AQLQ was 5.0 (1.2) points, with the environmental stimuli dimension being the 
dimension with a lower score (worse HRQoL). The patients with mild asthma obtained higher scores than the patients 
with moderate/severe asthma, 5.6 vs 4.3 in the global score, respectively (Figure 2).

Opinion of Patients About the Information Received and Main Sources of Information 
Consulted
The most common topics on which information was received in the last 6 months by a doctor or nurse to adults were: 
available social benefits or assistance (70 [83.3%]), limitations that may have due to asthma (35 [41.7%]), and evolution 
of asthma (32 [38.1%]). The responses were similar in both patients with mild and moderate/severe asthma.

Forty-two (50%) patients mentioned needing more information about asthma. Topics on which patients like to have 
more information were: difficulties that may can have and legal topics (33 [78.6%]), asthma evolution (33 [78.6%]), 
secondary effects or issues related to the treatment (26 [61.9%]) and legal topics (26 [61.9%]). The principal source to 
consult information about asthma was consult to doctor.

Discussion
ATLAS ASMA study is among the very few studies that provide valuable insights on the perceptions, HCRU and 
humanistic burden of adult population with asthma in Spain. The significance of this study increases manifold, 

Figure 1 Asthma control in patients. 
Abbreviations: ACT, Asthma Control Test; N, Number of patients.
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considering the current scenario of COVID-19 pandemic that has directly impacted continuum of care of patients with 
asthma.17–19

Several social and environmental factors associated with negative health outcomes in asthma patients are well 
established.20 Our study reported higher proportion of women among patients with asthma. This finding, which is in 
line with other studies, suggest that there is a higher prevalence in adult women.21,22 Male predominance is usually 
observed from infancy or early childhood until 16 years of age.23,24 Population sample in our study was with high 
educational status which contradicts other studies in which the effect of a lower socioeconomic level is associated with 
worse control and other asthma factors. But it can be attributed to the survey characteristic of the study that requires 
online access.

An evident psychosocial impact of asthma on patients in both patients (mild and moderate/severe asthma) is 
demonstrated. Moderate/severe asthma patients seemed more psychosocially affected than those with mild asthma. 
Asthma control and asthma exacerbations can be influenced by factors, such as the presence of comorbidities, anxiety, 
and abnormal body mass index affect.25,26

We have observed a higher use of public vs private services in patients with asthma as National Health System 
provides easier and free access to hospital specialists than in other parts of the world.27 This helps us to determine 
a pattern of healthcare use. Patients with moderate/severe asthma had higher use of both hospitalizations and ambulances, 
and days of use of these services. Asthma prevalence is higher in high-income countries and it has been associated with 
significant economic and HRQoL burden.28 A real-world study from Europe (11 countries) on economic cost of 
persistent asthma among adults (30–54 years) estimated that the mean total cost per patient was €1583 and which was 
largely driven by indirect costs (62.5%). The expected total cost in the adult population of European countries was 
€4.3 billion (€19.3 billion when extended to the whole European population aged from 15 to 64 years).29

In the current study, emotional affectation was reported by patients with mild asthma and moderate/severe asthma. 
Correlation between anxiety and nervousness and the release of stress hormones are associated with the increased 
severity of asthma which indicates that regardless of the level/type of asthma, the symptoms altered. Feeling of 
frustration and worry are also important (led to release of corticosteroids in the body) and present in patients with 
asthma, but not with the same intensity as anxiety. These findings are in line with reports of worse outcomes for patients 

P<0.000 P<0.000 P<0.000 P=0.003 P=0.008

Figure 2 HRQoL of patients with asthma. 
Abbreviations: HRQoL, Health-related quality of life; Mini-AQLQ, Mini Asthma Quality of Life Questionnaire.
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with asthma and comorbid depression or anxiety. These findings also suggest improved screening for and management of 
anxiety and nervousness in patients with asthma.30

Irrespective of the severity of asthma, adherence to treatment is very important. Better adherence is associated with 
stronger treatment benefits and inadequately treated asthma is related with poor symptom control and lower/bad 
performance at work and other social situations.31 In the study, clinicians reported that less than 50% of asthma 
medications are taken as prescribed. A greater adherence was observed with the increase in asthma severity. This was 
also observed in other studies that related perception of severity with adherence.31 In terms of asthma control, there is an 
apparent inverse pattern: greater the severity of asthma, lower the asthma control. This study allows to gather information 
on the perception of adherence in the middle of several psychosocial and environmental changes due to the pandemic.

There are different potential limitations to this study. The main one is the low recruitment of patients. A sample size of 882 
patients was estimated for a percentage of 50%, with a 95% confidence interval (CI) of ±3.3 percentage units. In this way, the 
continuous variables were estimated with an accuracy of 0.066 SD. Considering that around 10% of patients might not 
produce evaluable data, the number of adult patients with asthma had to be included were approximately 987 patients (mild 
asthma 20% of sample [197 patients] and moderate/severe asthma 80% [790 patients]). However, the study experienced low 
recruitment and discontinuation of the recruitment because COVID-19 pandemic reduced face-to-face visits and the possibility 
of adequately explaining the purpose of the survey and the importance of their participation. The information about the study 
and the access link to the survey were published in different media so that interested patients could participate and complete 
the questions. Despite the measures that were taken to try to ensure the access to the survey, it was not possible to reach more 
population. One more limitation was related with the source of information, participants can be influenced by the effect of 
memory and by their subjectivity. Finally, the method of patient recruitment may lead to a study sample not representative of 
the overall population with asthma in Spain. Firstly, there is a risk that only patients with computer skills and Internet access 
might accept to participate. Secondly, there is also the risk that most patients could come from patients’ associations, being 
better informed and therefore likely to have better disease control. In addition, asthma diagnosis and severity classification 
(mild, moderate, and severe) were made by the patient/family member, and therefore physician conformation was not 
performed. However, even while considering these limitations, the present findings constitute the first real-world evidence 
study showing the importance from a patient’s perspective of the asthma humanistic burden and its associated HCRU in Spain.

Conclusion
ATLAS ASMA study has obtained important findings on asthma-related health outcomes, such as sociodemographic, 
social, and psychosocial impact on daily life, cost of care in the healthcare system (measured through direct and indirect 
HCRU), patients’ adherence to treatment, perceived asthma control, and HRQoL. Also, the impact of asthma on health 
determinants seems to be greater in moderate/severe patients compared to mild patients. The study highlights that the 
best way to understand how the patient experiences the disease and its consequences is through their own perspective.
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