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Introduction: Occupational asthma and work-aggravated asthma are common but often 
underdiagnosed conditions affecting workers in high-risk industries. Objective: To evaluate 
the prevalence of severe asthma among individuals diagnosed at a peripheral hospital’s 
Pulmonology Service, with particular attention to the documentation of occupational 
exposures in their clinical records. Methods: This retrospective study included 431 individuals 
diagnosed with asthma at a Pulmonology Service in Alto Ave, Portugal. Data were collected 
through detailed reviews of electronic medical records. Data collected included occupational 
history, age of asthma onset, and need for biological treatment. Occupational exposures were 
categorized based on occupational groups, reflecting the main professional activities and 
industries in which workers were employed. Results: Among the 431 individuals diagnosed 
with asthma, 309 (72%) were female, and 65 (15%) met the criteria for severe asthma (GINA 
Step 5). The highest prevalence of severe asthma was in the textile industry (40%), followed by 
construction and footwear. Among individuals with severe asthma, 15.4% lacked documented 
occupational exposure assessments, and only 1 of 36 adult-onset cases underwent serial 
Peak Expiratory Flow (PEF) testing. Conclusion: These findings highlight the need for 
standardized protocols for diagnosing occupational asthma, particularly in severe adult-onset 
cases, to improve management and reduce healthcare costs.

Keywords: Asthma, Occupational; Severe Asthma; Occupational Exposure; Occupational 
Health.

Resumo

Introdução: A asma ocupacional e a asma agravada pelo trabalho são entidades clínicas 
frequentes, mas geralmente subdiagnosticadas, com impacto importante na saúde dos 
trabalhadores, sobretudo em contextos laborais de alto risco. Objetivo: Descrever a prevalência 
de asma grave entre usuários do Serviço de Pneumologia da Unidade Local de Saúde do Alto 
Ave, Portugal, com enfoque na caracterização das exposições ocupacionais informadas nos 
registros clínicos. Métodos: Foi realizado estudo retrospectivo descritivo com dados sobre 
histórico ocupacional, idade de início da asma e necessidade de terapêutica biológica. As 
exposições ocupacionais foram agrupadas segundo categorias profissionais, representativas dos 
principais setores de atividade dos trabalhadores. Resultados: Foram incluídos 431 indivíduos 
diagnosticados com asma, dos quais 65 apresentavam critérios para asma grave (GINA Step 5). 
A indústria têxtil foi o setor mais representado (26/65), seguida pela indústria do calçado. Em 
15,4% dos casos de asma grave não foi realizada avaliação da exposição ocupacional. Conclusão: 
Os resultados reforçam a importância de implementar protocolos clínicos estandardizados para 
rastreio e diagnóstico de asma ocupacional, sobretudo em casos graves ou com início na idade 
adulta, nos quais a suspeição etiológica é crucial para uma intervenção precoce.

Palavras-chave: Asma Ocupacional; Asma Grave; Exposição Ocupacional; Saúde do 
Trabalhador.
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Introduction

Asthma is a pulmonary condition marked by airway inflammation and narrowing, with occupational asthma 
being a significant subtype1. According to the American Lung Association, asthma is the most prevalent  
work-related pulmonary pathology2, with the National Institute for Occupational Safety and Health estimating 
that over 2 million individuals may be affected by occupational asthma3. Epidemiological studies indicate that 
16% of cases of adult-onset asthma are attributable to occupational exposures4,5.

Occupational asthma (OA) and work-aggravated asthma (WAA) are two asthma subtypes linked to workplace 
exposure but differ in pathophysiology and onset. While OA arises from exposure to sensitizers or irritants in 
the workplace (with sensitizing agent-induced asthma, resulting from sensitization to a substance; and irritant-
induced asthma, also known as reactive airway dysfunction syndrome (RADS), caused by single or repeated 
exposure to high concentrations of an irritant), WAA exacerbates preexisting asthma without being its primary 
cause6,7. These differences are crucial for management, as OA often requires complete removal from exposure, 
whereas WAA focuses on mitigating workplace triggers8.  

In addition to the comprehensive overview provided, it is crucial to emphasize the significance of evaluating 
occupational causes in cases of severe asthma, as classified by step 5 of the Global Initiative for Asthma (GINA) 
guidelines1. Many individuals with severe asthma may have underlying occupational factors exacerbating 
their condition, which could potentially be managed through other measures like removing the worker from 
the hazardous workplace environment and relocating them to a position where there is no longer exposure, 
before considering advancing to therapeutic interventions such as biological treatments. OA can negatively 
impact the quality of life, employment opportunities, and financial stability. A national study conducted 
in the United States on adults with asthma found that individuals with work-related asthma experienced 
poorer health-related quality of life, with a higher likelihood of physical and mental challenges as well as  
activity restrictions9. 

Despite the availability of diagnostic tools, there remains a significant gap in the identification of OA, especially 
among individuals exposed to sensitizing agents over prolonged periods10. This discrepancy is partly due to 
the general focus on treating asthma symptoms without exploring the occupational causes. A study in Ontario 
showed that the average time to the medical diagnosis of OA among workers was 2 to 3 years after the onset 
of symptoms, highlighting the delays in recognizing and addressing occupational factors11. The issue is further 
exacerbated by the lack of standardized screening protocols in clinical settings, leading to both missed diagnoses 
and underreporting of cases. As a result, many individuals continue working in environments that aggravate their 
condition, contributing to chronic inflammation and worsening of asthma control. Furthermore, underdiagnosis 
of OA can also have a negative economic impact, both on healthcare systems and employers. Follow-up studies on 
cases of OA have documented prolonged unemployment rates varying between 14% and 69%, along with income 
losses ranging from 44% to 72%12.

OA continues to present a significant burden in high-risk industries, not only due to its direct health impacts 
but also because of the preventable nature of many contributing factors. Effective workplace interventions are 
not universally adopted, despite evidence supporting their ability to reduce exposure to sensitizing agents and 
improve health outcomes. These interventions include engineering controls to improve ventilation, safer chemical 
substitutions, and better enforcement of protective measures. However, the variability in implementation 
across industries highlights the need for standardized policies and tailored approaches to effectively  
mitigate risks. 

Given these challenges, this study focuses on identifying the most common industrial sectors in which workers 
present with severe asthma. The study also examined the proportion of individuals whose occupational history 
was assessed and recorded, highlighting gaps in clinical practice that may contribute to delays in recognizing and 
managing OA.  
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These insights aim to enhance diagnostic accuracy, optimize management strategies, and reduce the  
socioeconomic burden of OA.

Methods

Study Design 

This study adopts a retrospective design, analyzing clinical data from individuals diagnosed with asthma by the 
Pulmonology Service at the Local Health Unit of Alto Ave, Portugal, during the period 2023–2024.

Participants

The inclusion criteria focused on individuals with a confirmed diagnosis of severe asthma, as defined by the 
following GINA criteria1: 

1.	High-dose ICS/LABA: Individuals requiring high doses of inhaled corticosteroids combined with long-
acting beta-agonists or other controllers to maintain asthma control.

2.	Uncontrolled asthma: Persistent symptoms despite treatment, including frequent activity limitations or 
nighttime awakenings.

3.	Frequent exacerbations: Two or more asthma exacerbations requiring systemic corticosteroids, 
emergency department visits, or hospitalizations in the previous year.

4.	Need for biologic therapies: Individuals requiring biologic treatments for disease control.

Individuals with incomplete medical records were excluded.

Study Size

The initial sample included 450 individuals diagnosed with asthma and treated at the Local Health Unit of  
Alto Ave. 

Data Collection

Data were collected through detailed reviews of electronic medical records using the SClínico platform,  
an integrated electronic medical records system widely used in Portugal to manage patient health data. 

Occupational Data Analysis

Further data analysis was carried out to identify the potential occupational patterns associated with OA. This 
included a sector-by-sector analysis to pinpoint industries where workers were more likely to develop or 
exacerbate asthma. The results aimed to provide a comprehensive occupational risk profile that could inform 
future interventions and prevention strategies.

The grouping of professionals’ occupations for this study was based on the nature and environment of the tasks 
and the industry to which each profession belongs, with the aim of facilitating a clearer interpretation of the 
results regarding OA. Occupations were categorized into broad sectors, including:
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•	 Operational Assistants: Roles such as hospital and care home assistants.

•	 Domestic Workers: Occupations involved in domestic cleaning and laundry.

•	 Agriculture and Livestock: Occupations involved in farming, as well as occupations requiring animal 
handling, such as veterinarians and livestock handlers.

•	 Construction: Trades such as masonry, carpentry, and plumbing.

•	 Textile Work: Roles like seamstresses and textile manufacturing.

•	 Food Industry: Occupations such as cooks, bakers, and restaurant staff.

•	 Additional categories included: Drivers, Footwear and Related Industries, Technicians, Beauty and 
Esthetics, Sales and Retail, Warehouse Workers, and Other Factory Workers.

Each grouping was designed to reflect common occupational exposures that could contribute to the development 
of OA, facilitating targeted analysis and interpretation of the results.

Occupations that were not considered high-risk for the development of OA—such as models, electricians, 
equestrian instructors, unemployed individuals, retirees, police officers, psychomotor therapists, students, 
teachers, shopkeepers, and administrative technicians—were grouped under the “others” category. This 
decision was made to maintain the clarity and conciseness of the results, as the inclusion of low-frequency, 
non-high-risk occupations individually would have resulted in an overly detailed and less interpretable 
analysis. This classification allowed for a focused examination of occupations most relevant to the development  
of OA.

Development of an Action Protocol

After identifying the industries with the highest risk of the development of severe OA, an action protocol was 
developed to streamline the diagnosis and management of these individuals. This protocol, which aims to  
facilitate early identification and improve clinical outcomes, is detailed in Figure 1.
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Confirm the presence of asthma and its onset:
• Clinical history: childhood asthma, previous allergies.
• Spirometry: response to bronchodilation or bronchial hyperresponsiveness.
• Previous medication.

Asthma

Evaluate Exposures That Cause or Exacerbate
Asthma and Their Work-Related Potential:
Occupational History:

o Type of work (high risk industry)
o Exposure to allergens or irritants (e.g., isocyanates,
cleaning agents)
o Workplace ventilation
o Use of personal protective equipment
o Magnitude and chronology of exposures

Evaluate Other Asthma-Like Causes:
• Vocal cord dysfunction
• Upper respiratory tract irritation
• Hypersensitivity pneumonitis
• Rhinosinusitis
• Psychogenic factors

No Asthma

OA Evaluation

PEF Variability: PEF measurements
should be performed serially over two work
periods separated by a non-work period.
Measurements should be taken every
4 hours.

Investigation of Possible
Occupational Agents Skin Tests and Specific Serum IgE

Confirmation of Occupational Asthma

Management of Occupational Asthma:
o Optimize medical treatment
o Monitor patients – reassign work if asthma is severe or aggravated
o Support legal compensation – Declaration of occupational disease
o Education and training for both workers and employers to reduce exposure risks.
o Prevention for other potentially exposed workers

- Sensitizers: Avoid exposure or reduce exposure + immunotherapy (case-by-case basis)
- Irritants: Reduce exposure

Figure 1 Flowchart for the Diagnosis and Management of Occupational Asthma (OA)

Statistical Analysis

Data analysis was performed using IBM SPSS Statistics® software, version 29. Statistical significance 
was set at 5%. Sample characterization was carried out through simple descriptive analysis of the study 
variables, using the mean (M), standard deviation (SD), median (Mdn), and interquartile range (IQR) 
for continuous variables, or absolute frequencies (n) and percentages (%) for categorical variables13. The 
normality of the data was assessed using the Shapiro-Wilk test, skewness and kurtosis measures, as well as  
histogram analysis14,15. 



6/12https://doi.org/10.1590/2317-6369/00225en2025v50e17Rev Bras Saude Ocup 2025;50:e17

Ethical Considerations

This study was conducted in compliance with the principles of the Declaration of Helsinki. Ethical approval was 
waived by the local ethics committee in view of the retrospective nature of the study. Patient data were anonymized 
to ensure confidentiality.

Results

Among the 450 individuals diagnosed with asthma in the Local Health Unit of Alto Ave, 19 were excluded due to 
incomplete clinical data, which precluded a comprehensive analysis of their diagnostic and occupational history. 
Figure 2 illustrates the distribution of asthma diagnoses across various professional groups, highlighting the 
frequency of cases within each industry sector.
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Figure 2 Frequency of occupations associated with asthma among individuals diagnosed by the Pulmonology 
Service at the Local Health Unit of Alto Ave, Portugal, 2023–2024 (n = 431)

As depicted in Figure 2, the highest frequency was observed in the “textile industry”, accounting for over 30%  
(n = 132) of the cases, followed by “construction” (n = 36, 8.35%), “footwear and related industries” (n = 31, 
7.19%), and the “food industry” (n = 24, 5.57%). These findings suggest that industries with exposure to dust, 
chemicals, and particulates are particularly prone to higher asthma incidence and underscore the need for targeted 
preventive measures in these industries. 

Table 1 Demographic and Clinical Characteristics of individuals with Asthma Treated at the Local Health Unit of 
Alto Ave, Portugal, 2023–2024 (n = 431)

Variable n % Mean (SD) Range

Age (years) - - 59.99 (17.02) 19-93

Sex

Male 122 28.3 - -

Female 309 71.7 - -

Continue



7/12https://doi.org/10.1590/2317-6369/00225en2025v50e17Rev Bras Saude Ocup 2025;50:e17

Continuation

Childhood Asthma

Yes 161 37.4 - -

No 270 62.6 - -

Biological Treatment

Yes 22 5.1 - -

No 406 94.2 - -

Considering 3 0.3 - -

Table 1 presents the demographic and clinical characteristics of the 431 individuals diagnosed with asthma and 
treated at the Local Health Unit of Alto Ave between 2023 and 2024. The mean age was 59.99 years (SD ± 17.02), 
with ages ranging from 19 to 93 years. The majority of the individuals were female (71.7%), while males accounted 
for 28.3% of the sample. A history of childhood asthma was reported by 37.4%, whereas 62.6% did not report this 
condition. Regarding biological treatment, 5.1% of the individuals were receiving such treatment, while 94.2% 
were not. An additional 0.3% were considering initiating biological therapy.

From the total sample, 65 individuals were identified with severe asthma, as detailed in Table 2. Table 2 provides 
a demographic and clinical characterization of the study sample, highlighting key variables such as age, sex, and 
biological treatment status.

Table 2 Demographic and Clinical Characteristics of individuals with Severe Asthma Treated at the Local Health 
Unit of Alto Ave, Portugal, 2023–2024 (n = 65)

Variable n % Mean (SD) Range

Age (years) - - 58.94(12.32) 31-82

Sex

Male 14 21.5 - -

Female 51 78.5 - -

Childhood Asthma

Yes 29 44.6 - -

No 36 55.4 - -

Biological Treatment

Yes 21 32.3 - -

No 41 63.1 - -

Considering 3 4.6 - -

This subgroup had a mean age of 58.94 years (SD: 12.32), of which 51 were female (51/65). Childhood asthma was 
reported in 29 of these cases, while the remaining 36 developed asthma in adulthood. Among individuals with 
severe asthma, 21 were undergoing biological therapy, while 3 were being considered for such treatment.
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Table 3 further explores the occupational context of these individuals. The textile industry remained the most 
prevalent, accounting for 26/65 cases, followed by the footwear industry with 5 individuals. 

Table 3 Prevalence of Severe Asthma by Occupation among individuals with Severe Asthma Treated at the Local 
Health Unit of Alto Ave, Portugal, 2023–2024 (n = 65)

Profession n

Textile Industry 26

Footwear Industry 5

Not Explored 10

Others 24

Total 65

Notably, in 15.4% of the cases, occupational exposure as a potential etiological factor for severe asthma was not 
investigated. This gap was also evident among individuals undergoing biological therapy, where 2 cases lacked any 
assessment of work-related factors. 

Among the 36 individuals who developed asthma in adulthood, only one had serial peak expiratory flow (PEF) 
testing conducted to investigate OA. The limited use of serial PEF testing indicates a critical gap in the diagnostic 
evaluation of OA, which may lead to underdiagnosis and suboptimal management.

Discussion

The findings of this study partially align with the existing literature that identifies certain high-risk industries, 
such as the textile and footwear sectors, as being associated with the development of asthma in adulthood. 

In the textile industry, occupational exposure to agents like cotton dust and textile dyes has been well-documented 
as a potential cause of OA16,17. Similarly, the footwear industry presents significant risks due to the use of 
isocyanates in adhesives, which are known sensitizers capable of triggering asthma even at low exposure levels18. 
In addition, the processes involved in footwear production, such as glueing and drying, often release chemical 
vapors, including volatile organic compounds, contributing to prolonged respiratory exposure19. 

However, this study did not observe a similar prevalence of severe asthma among workers in cleaning occupations, 
despite cleaning being a well-established high-risk profession for the development of OA. A study by Mwanga et 
al. highlighted cleaning occupations, both domestic and industrial, as major contributors to OA due to frequent 
exposure to cleaning agents, disinfectants, and aerosols, which can act as both irritants and sensitizers20. The lack 
of a noticeable higher asthma prevalence in cleaning workers within this study’s sample may be attributed to 
several factors, including potential underrepresentation of this occupational group among cases of severe asthma 
or variability in the levels and types of exposures encountered.

This divergence underscores the complexity of identifying occupational risk factors in different industries and 
highlights the need for further research to elucidate the mechanisms and circumstances under which specific 
occupational exposures lead to asthma. 

Another key observation is the sector-specific frequency of severe asthma, with predominance of the textile 
industry. This finding emphasizes the need for targeted interventions in high-risk industries, where preventive 
strategies such as improved workplace ventilation, substitution of hazardous substances, personal protective 
equipment (PPE), and regular health monitoring can significantly reduce exposure-related risks21. For instance, 



9/12https://doi.org/10.1590/2317-6369/00225en2025v50e17Rev Bras Saude Ocup 2025;50:e17

a study by Baur et al.5 reported that improved workplace ventilation and the substitution of harmful substances 
reduced asthma exacerbations by up to 50%. Similarly, Nicholson et al.22 demonstrated that the use of PPE 
significantly decreased the frequency of asthma-related symptoms among exposed workers. In addition, there 
is evidence that highlights a link between a prior history of atopy and the development of OA in these high-risk 
industries. Identifying such individual risk factors before employment and recognizing early atopy can enhance 
medical surveillance for exposed workers. This proactive approach can also minimize the latency between the 
onset of respiratory symptoms and the diagnosis of OA, thereby contributing to better disease management and 
reduced underdiagnosis23.

Evidence from systematic reviews demonstrates that workplace interventions, such as removal from exposure or 
reduction of exposure, can lead to improved symptoms and enhanced lung function in patients with OA. However, 
the review also highlighted an increased risk of unemployment following removal from exposure, emphasizing 
the need to balance health benefits with socioeconomic implications24. 

In this study, occupational exposure was not evaluated in 15.4% of severe asthma cases, which reflects a critical 
gap in clinical practice. This highlights systemic barriers in the collection and evaluation of occupational histories, 
which are essential for identifying links between workplace exposures and asthma symptoms. As noted in the 
literature, large gaps in asthma care, management, and diagnosis are often attributed to the failure of physicians to 
take accurate or detailed workplace histories25. Studies reveal that only a small proportion of individuals presenting 
with asthma symptoms are asked about their employment or workplace exposures, a shortcoming often attributed 
to the limited time available during consultations26. 

Tiotiu et al. highlighted that another contributing factor is that individuals may not always recognize the connection 
between their symptoms and their occupational environment27. The typical presentation of OA involves symptom 
onset or worsening at work and improvement outside the workplace. However, asthma symptoms may also occur 
outside work as late asthmatic reactions or be triggered by non-specific stimuli like cold air, fumes, or exercise. 
Additionally, the remission of symptoms during evenings or weekends tends to disappear with continued exposure 
to the sensitizing agent, which can then delay diagnosis. 

The diagnostic gap observed in this study is further compounded by the limited awareness of OA among healthcare 
providers. This lack of knowledge leads to underdiagnosis, missed opportunities for early intervention, and 
suboptimal management. Insufficient collaboration between pulmonologists and occupational health specialists 
exacerbates the issue, delaying accurate diagnosis and tailored treatment28. 

To address these systemic issues, it is vital to incorporate structured protocols into routine clinical practice, 
emphasizing detailed occupational histories during patient evaluations. Clinics with occupational health 
specialists have demonstrated better outcomes, including reduced workplace-related anxiety, fewer mood 
disturbances, and improved collaboration between workers and employers25. Additionally, increasing education 
and awareness among healthcare providers regarding the relevance of occupational factors in asthma and allocating 
sufficient time for comprehensive assessments could significantly bridge this gap and improve care for patients  
with OA.

Notably, among the 36 patients who developed asthma in adulthood, only one underwent serial PEF testing to 
investigate OA. This underdiagnosis is consistent with findings in the literature. A study by Ellis PR et al highlighted 
that OA is often under-recognized, leading to missed opportunities for early intervention and management29. 
The low utilization of serial PEF monitoring in our study is concerning, given its established role in diagnosing 
OA. Moore et al. conducted a systematic review demonstrating that serial PEF measurements reported a pooled 
sensitivity and specificity of 82% and 88%, respectively30. 

To address the diagnostic and management gaps in severe asthma, implementing standardized occupational 
history assessments is critical. The British Thoracic Society recommends that a thorough occupational history 
be an integral part of the evaluation for all asthma patients, particularly those with severe asthma, to identify 
workplace exposures that may contribute to the condition31. 
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The implementation of these types of protocols facilitates the early recognition of OA, allowing for the early 
identification of occupational triggers and targeted interventions that mitigate symptoms and prevent further 
disease progression32. By integrating these protocols into routine clinical practice, healthcare systems can ensure 
that occupational exposures are adequately considered in both diagnosis and management. Furthermore, a 
multidisciplinary approach is essential for the effective management of severe asthma.

This study highlights the need for continued vigilance in high-risk industries and improved research methodologies 
to clarify the link between occupational exposures and asthma severity. Future studies should focus on large-scale 
assessments to better define these associations.

Limitations

This study has several limitations. First, it relied on data from medical records, which were sometimes incomplete 
or inconsistent.  

The sample size for severe asthma cases was relatively small, which could limit the ability to generalize the findings. 
The study also focused on a single health unit in Portugal, so the results may not apply to other regions with 
different occupational exposures or healthcare systems.

Another limitation is that this study did not account for other factors influencing asthma severity, such as smoking, 
coexisting medical conditions, or environmental exposures outside the workplace. These omissions may lead to 
biased conclusions regarding the role of occupational factors.

Additionally, although this study suggests a possible link between occupational exposure and asthma severity,  
a definitive diagnosis of OA could not be established because serial PEF monitoring or specific bronchial  
challenge tests were not systematically performed. This highlights the need for further investigation. 

Despite these limitations, the study provides important insights into the role of occupational factors in severe 
asthma and highlights areas for improvement in diagnosis and management.

Conclusion

This study underscores the critical role of occupational factors in the development and management of 
asthma, particularly in high-risk industries such as textiles and footwear. Despite the established link between 
workplace exposures and asthma, the findings reveal significant gaps in the diagnostic evaluation of OA, 
especially in severe cases. The underutilization of diagnostic tools, such as serial PEF monitoring, and the lack of 
thorough occupational history assessments highlight systemic shortcomings that impede timely diagnosis and  
effective management.

Patients with severe asthma, who often require expensive biological therapies, may benefit from targeted 
interventions addressing workplace exposures. Evidence from the literature supports the implementation of 
workplace modifications, such as exposure reduction or removal, as effective strategies for improving clinical 
outcomes. However, these interventions must be carefully balanced with the socioeconomic implications for the 
affected individuals.

The study also emphasizes the importance of standardized occupational history assessments and the integration 
of multidisciplinary approaches involving pulmonologists, occupational health specialists, and workplace safety 
experts. These strategies are essential for addressing the diagnostic and management challenges posed by OA. 
Furthermore, the development of screening protocols tailored to severe asthma cases could enhance the early 
identification of occupational triggers, leading to improved patient outcomes and reduced healthcare costs.

Future research should focus on larger, more diverse populations to explore the complex associations between 
specific occupational exposures and asthma severity. 
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