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Abstract---Background: Nurses, especially those in emergency and 

critical care settings, are frequently exposed to disinfectants during 

routine cleaning and sterilization procedures essential for infection 
control. These products, often containing volatile organic compounds 

(VOCs) and other irritants, play a vital role in reducing healthcare-

associated infections. However, long-term exposure to these 

substances has been associated with adverse respiratory health 
outcomes, including asthma and chronic obstructive pulmonary 

disease (COPD). Aim: This study explores the impact of prolonged 

disinfectant exposure on the respiratory health of nurses in 
emergency and critical care settings. It examines the prevalence of 

respiratory disorders, the underlying mechanisms of injury, and 

contributing risk factors, while identifying strategies to mitigate 
occupational risks. Methods: A systematic review was conducted, 

synthesizing evidence from peer-reviewed articles, observational 

studies, and clinical reports. The analysis focused on respiratory 
outcomes among nurses, the chemical profiles of disinfectants, and 

the effectiveness of preventative interventions. Results: Nurses in 

emergency and critical care units with prolonged exposure to 

disinfectants showed a significantly higher prevalence of respiratory 
conditions, such as asthma, COPD, and chronic bronchitis. 

Mechanisms identified include airway inflammation, oxidative stress, 

and hypersensitivity reactions. Key risk factors included insufficient 
ventilation, inadequate use of personal protective equipment (PPE), 

and cumulative exposure over time. Conclusion: Prolonged exposure 

to disinfectants represents a critical occupational hazard for nurses in 
emergency and critical care settings. Policy and procedural changes, 

including the use of safer disinfectant alternatives, improved 

workplace ventilation, and consistent use of PPE, are urgently needed 
to mitigate these risks and protect nursing professionals. 

 

Keywords---disinfectants, respiratory health, occupational hazards, 

emergency nurses, critical care, asthma, COPD, workplace safety. 
 

 

Introduction  
 

Healthcare settings depend on stringent infection control measures to protect 

patients and personnel from pathogenic risks, with disinfectants being a 
fundamental component. Disinfectants are chemical substances used to eliminate 

or suppress pathogenic germs on surfaces, hence maintaining sterile 
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environments in therapeutic settings. Although these agents are crucial for 
upholding stringent hygiene standards, their extensive and continuous 

application presents occupational health hazards, especially for nurses. Nurses 

frequently serve on the frontline of healthcare provision, routinely meeting 
disinfectants during cleaning and sterilization procedures. This habitual 

exposure, particularly to substances such as volatile organic compounds (VOCs), 

bleach, and quaternary ammonium compounds (QACs), has elicited 

apprehensions over their possible respiratory health effects [1, 2, 3]. 
 

This topic is significant due to its immediate effects on nurses' health and well-

being, together with its larger consequences for workforce productivity and 
healthcare delivery. The exposure-disease pathway concept elucidates the 

relationship between occupational hazards and health consequences, highlighting 

the significance of dose, duration, and susceptibility in assessing risks [4]. 
Comprehending these processes is essential for formulating evidence-based ways 

to alleviate dangers linked to disinfectant exposure. 

 
Recent research underscore alarming developments. Increased occurrences of 

asthma and asthma-like symptoms have been noted among healthcare workers 

exposed to disinfectants, with accumulating evidence associating this exposure 

with chronic obstructive pulmonary disease (COPD) [5, 6]. Furthermore, 
insufficient workplace ventilation and irregular utilization of personal protective 

equipment (PPE) intensify these hazards, highlighting the necessity for systematic 

reforms in occupational health practices [7]. 
 

This paper is organized to deliver a thorough analysis of the effects of prolonged 

exposure to disinfectants on nurses' respiratory health. Section 1 addresses 
occupational exposure and the chemical processes of injury. Section 2 examines 

respiratory health outcomes and their consequences. Section 3 delineates risk 

factors and individual susceptibilities, whereas Section 4 articulates mitigation 
measures and policy proposals. The paper finishes with a discourse on future 

research goals and practical applications aimed at enhancing worker safety. 

 

Occupational Exposure to Disinfectants 
 

1. Sources and Frequency of Exposure 

Disinfectants are essential in healthcare facilities for infection management and 
the preservation of sterile conditions. Nurses, as primary healthcare 

professionals, are exposed to these substances regularly, especially during 

standard cleaning and sterilization processes. Frequent exposure is prevalent in 
environments such as operating rooms, intensive care units, and patient wards, 

where rigorous disinfection processes are implemented [8, 9]. Healthcare 

disinfection techniques are predominantly characterized by products comprising 
bleach (sodium hypochlorite), alcohols (ethanol and isopropanol), and quaternary 

ammonium compounds (QACs) owing to their extensive antimicrobial 

effectiveness. Nonetheless, these goods can pose workplace hazards. 
 

The frequency of exposure is contingent upon the particular job responsibilities of 

healthcare personnel, the characteristics of the healthcare institution, and the 

requirements of infection control. Nurses operating in high-risk environments, 
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like as infection control units or during pandemic outbreaks, may encounter 

these substances several times daily, substantially elevating their cumulative 

exposure. The recurrent exposure is alarming due to the recognized associations 
between these chemicals and detrimental respiratory health effects, such as 

asthma and chronic obstructive pulmonary disease (COPD) [10, 11]. 

 
2. Chemical Composition and Mechanisms of Harm 

Disinfectants frequently comprise volatile organic compounds (VOCs) (fig 1), 

aerosols, and other respiratory irritants that lead to detrimental health outcomes. 
VOCs, particularly those emitted by alcohol-based disinfectants, pose significant 

risks due to their capacity to infiltrate the respiratory system, resulting in 

oxidative stress and inflammation [12]. Quaternary ammonium compounds, a 
category of cationic surfactants, have been linked to hypersensitivity reactions, 

airway inflammation, and mucosal irritation, thereby exacerbating the risk of 

chronic respiratory ailments [13].  

 
Mechanistically, exposure to these substances triggers oxidative stress, defined by 

an imbalance between the generation of reactive oxygen species (ROS) and the 

body's antioxidant defenses. This imbalance may result in airway epithelium 
injury, inflammation, and heightened vulnerability to respiratory infections. 

Chronic inflammation significantly increases the likelihood of developing illnesses 

such as asthma and COPD [14]. Aerosols produced during disinfectant 
application can be readily breathed, enabling chemical particles to penetrate the 

lower respiratory tract, potentially eliciting both acute and chronic respiratory 

reactions [15]. 
 

3. Relevant Standards and Guidelines 

Occupational safety measures are essential in reducing the hazards linked to 

disinfectant exposure. The Occupational Safety and Health Administration 
(OSHA) has set acceptable exposure limits (PELs) for specific chemical agents 

utilized in disinfectants, such as alcohols and chlorine-based compounds [16]. 

These guidelines seek to reduce occupational risks by establishing safe exposure 
thresholds for an 8-hour workday. 

Notwithstanding the presence of these recommendations, inconsistencies between 

prescribed safety protocols and actual workplace conditions are often 
documented. Research demonstrates that healthcare facilities frequently possess 

insufficient ventilation systems to dissipate chemical vapors, leading to exposure 

levels that beyond OSHA guidelines [17]. Moreover, although OSHA recommends 
the utilization of personal protective equipment (PPE) such masks and gloves 

during disinfectant application, adherence rates among healthcare workers are 

uneven, hence increasing the risk of exposure-related health complications [18]. 

 
Comparisons with global norms indicate analogous issues. The European 

Chemicals Agency (ECHA) implements rigorous safety regulations for disinfectant 

usage; yet, research reveals that healthcare professionals throughout Europe 
continue to report elevated incidences of respiratory ailments associated with 

occupational exposure [19]. Addressing these deficiencies necessitates a 

comprehensive strategy, encompassing rigorous enforcement of regulations, 
frequent workplace safety assessments, and continuous education for healthcare 

personnel regarding proper disinfectant handling procedures. 



         18 

Respiratory Health Outcomes Among Nurses 
 

1. Prevalence of Respiratory Conditions 

The incidence of respiratory ailments among nurses is significantly elevated 
relative to the general population, attributable to their regular exposure to 

disinfectants in healthcare environments. Research consistently indicates a 

heightened prevalence of asthma and asthma-related symptoms among 

healthcare professionals, with rates documented to be two to three times more 
than those in non-healthcare groups [20, 21]. This rise is especially noteworthy 

for occupational asthma, a disorder induced by exposure to workplace irritants 

such volatile organic compounds (VOCs) and aerosols from disinfectants. A 
longitudinal research of more than 5,000 nurses demonstrated that individuals 

exposed to disinfectants on a weekly basis were 50% more likely to exhibit 

asthma-like symptoms compared to their unexposed peers [22]. 
 

Nurses exhibit an increased prevalence of chronic respiratory disorders, such as 

chronic bronchitis and chronic obstructive pulmonary disease (COPD), in addition 
to asthma. These disorders are thought to result from continuous exposure to 

oxidative and inflammatory chemicals found in chemical disinfectants. Research 

indicates that healthcare professionals exposed to elevated levels of quaternary 

ammonium compounds (QACs) and chlorine-based products had a 30% increased 
risk of getting COPD over their careers compared to those in non-occupational 

environments [23, 24]. 

 
2. Pathophysiological Effects of Disinfectants 

The pathophysiological impacts of disinfectants on respiratory health are 

complex, encompassing both acute and chronic mechanisms. Acute exposure to 
volatile organic compounds and chemical aerosols frequently induces 

inflammatory reactions in the upper and lower respiratory tracts. This 

inflammation may present as airway hyperreactivity, bronchial constriction, and 
mucosal irritation, resulting in symptoms like wheezing, coughing, and dyspnea 

[25]. Chronic exposure can lead to sustained airway inflammation, marked by 

increased cytokines and reactive oxygen species (ROS), which intensify respiratory 

symptoms [26]. 
 

Prolonged exposure to disinfectants is linked to structural alterations in lung 

tissue. Chronic oxidative stress and inflammation can result in fibrosis, airway 
remodeling, and irreversible airflow restriction, which are characteristic of 

disorders like COPD. Research with animals has shown that continuous 

inhalation of disinfectant aerosols causes epithelial cell injury, ciliary impairment, 
and collagen accumulation in the airways, potentially paralleling observations in 

human populations [27, 28]. The structural alterations emphasize the progressive 

characteristics of disinfectant-associated respiratory ailments and reinforce the 
necessity for early intervention and preventive measures. 

 

3. Impact on Work Performance and Quality of Life 
Respiratory ailments caused by disinfectant exposure considerably diminish 

nurses' occupational efficacy and overall quality of life. Respiratory disorders, 

notably asthma and COPD, are primary contributors to absence among nurses, 

resulting in diminished productivity and heightened pressure on healthcare 
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systems [29]. A meta-analysis of healthcare professionals revealed that 

individuals with occupational asthma experienced 40% more sick days per year 

than their counterparts without asthma [30]. Nurses with chronic respiratory 
illnesses frequently experience challenges in executing physically demanding jobs, 

such as patient lifting or extended walking, thereby constraining their 

professional capabilities. 
 

The psychological impact of respiratory diseases must not be disregarded. Nurses 

suffering from persistent respiratory difficulties sometimes encounter anxiety and 
sadness, stemming from worries regarding their health and the possible 

repercussions on their work. Occupational stress exacerbates these psychological 

pressures, as respiratory symptoms may hinder effective responses in important 
situations, such as emergency care. The combined burden of physical and 

psychological health issues highlights the pressing necessity for workplace 

actions to reduce respiratory risks associated with disinfectants. 

 
Respiratory Health Outcomes Among Emergency Administrators 

 

Emergency administrators, including emergency department (ED) managers, 
healthcare supervisors, and professionals in emergency medical services (EMS), 

face unique and demanding work environments. Their roles often involve high-

stress situations, rapid decision-making, and the management of large numbers 
of patients, which can expose them to various health risks, particularly 

respiratory health concerns. While much attention is given to the physical and 

emotional toll of emergency work on first responders, less focus has been placed 
on the long-term respiratory health outcomes among those who manage and 

coordinate emergency services.  

 

Emergency administrators are frequently exposed to various environmental 
factors that can adversely impact their respiratory health. These factors include 

high levels of air pollution, exposure to hospital and clinic air contaminants, and 

increased vulnerability to infectious agents, especially in hospitals or emergency 
settings dealing with large volumes of patients, many of whom may have 

infectious diseases. Additionally, these professionals are often in close proximity 

to situations involving toxic chemical exposure, such as hazardous material spills 
or the use of disinfectants during emergency procedures, which can contribute to 

respiratory problems [31]. 

 
Key Respiratory Health Risks 

 

1. Hospital and Emergency Setting Air Quality: 

Emergency administrators spend significant time in healthcare environments, 
where the air quality may be compromised by factors such as poor ventilation, 

high volumes of human traffic, and the presence of infectious particles. In 

emergency settings, healthcare workers are exposed to air contaminants, 
including pathogens, volatile organic compounds (VOCs), and particulate matter 

from medical equipment and cleaning products. Prolonged exposure to these 

substances can result in respiratory diseases such as asthma, chronic obstructive 
pulmonary disease (COPD), and other pulmonary disorders. 
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2. Infectious Agents: 
Another significant risk for emergency administrators is exposure to airborne 

infectious agents. In emergency departments, the concentration of patients with 

respiratory infections, such as influenza, tuberculosis, or COVID-19, is high. 
Even though administrators may not be directly involved in patient care, their 

proximity to ill patients and contaminated environments increases their risk of 

developing respiratory infections and diseases. 

3. Disinfectant Exposure: 
Frequent cleaning and disinfection of emergency facilities are necessary to 

maintain infection control. However, prolonged exposure to disinfectants, which 

often contain harmful chemicals like ammonia, chlorine, and volatile organic 
compounds, can irritate the respiratory system. Over time, this exposure may 

lead to chronic respiratory conditions, such as asthma, chronic bronchitis, and 

even long-term lung damage. 
 

4. Stress and Breathing Patterns: 

The high-stress nature of emergency administration can also impact respiratory 
health. Chronic stress can cause shallow and rapid breathing patterns, which 

may exacerbate existing respiratory conditions or contribute to the development 

of new ones. Additionally, stress-related respiratory issues can be particularly 

challenging for emergency administrators with pre-existing conditions such as 
asthma or allergies [32]. 

 

Respiratory Health Outcomes 
 

Emergency administrators exposed to these risk factors are at increased risk of 

developing a range of respiratory health conditions. Studies have shown that 
hospital administrators, healthcare managers, and emergency staff members 

often experience higher incidences of asthma, allergic rhinitis, and COPD 

compared to the general population. The exposure to infectious agents and 
airborne pollutants can also result in acute respiratory infections, including 

bronchitis and pneumonia, which may lead to long-term health complications if 

not properly managed. 

 
Furthermore, the long-term cumulative exposure to air pollutants and chemicals 

in the workplace can lead to chronic respiratory conditions. These outcomes not 

only affect the quality of life and overall health of emergency administrators but 
also can contribute to higher rates of absenteeism, reduced work performance, 

and increased healthcare costs for employers [33]. 

 
Prevention and Mitigation 

 

Given the unique and high-risk nature of emergency administrative roles, it is 
essential to implement preventive measures to protect the respiratory health of 

these professionals. Key strategies include: 

1. Improving Air Quality: Ensuring adequate ventilation in emergency 
departments and administrative offices is crucial. Institutions can improve 

air filtration systems to minimize airborne pollutants and infectious 

particles, enhancing the overall air quality. 
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2. Personal Protective Equipment (PPE): Emergency administrators should be 

provided with appropriate PPE, such as masks and respirators, to reduce 

exposure to airborne pathogens, particularly in high-risk situations or 
areas where infections are prevalent. 

3. Regular Health Monitoring: Routine health assessments, including 

pulmonary function tests and regular screenings for respiratory 
conditions, can help identify early signs of respiratory health problems 

and facilitate early intervention. 

4. Environmental Modifications: Using safer cleaning products, improving 
workplace ergonomics, and reducing exposure to hazardous chemicals can 

lower the risk of respiratory issues. This includes using less toxic 

disinfectants and ensuring that adequate protective measures are in place 
during cleaning procedures. 

5. Stress Management Programs: Implementing stress management 

initiatives, including mindfulness training, relaxation techniques, and 

counseling services, can help reduce the impact of stress on respiratory 
health and overall well-being [34]. 

 

Thus, Respiratory health outcomes among emergency administrators are an 
important concern that should not be overlooked. Given their exposure to a 

variety of risk factors, including poor air quality, infectious agents, disinfectants, 

and work-related stress, emergency administrators are at an elevated risk for 
respiratory health problems. Protecting their respiratory health through improved 

environmental conditions, appropriate PPE, and health monitoring programs is 

essential for ensuring their well-being and the smooth functioning of emergency 
services. By addressing these concerns, healthcare facilities can improve the 

health outcomes of those who manage and coordinate emergency care, ultimately 

enhancing patient care and safety. 

 
Risk Factors and Vulnerability 

 

1. Individual Susceptibility 
Individual vulnerability to respiratory health effects from disinfectant exposure 

varies considerably according to genetic, physiological, and pre-existing health 

conditions. A significant factor is genetic predisposition, especially in those with 
familial histories of asthma or hypersensitivity disorders. Studies suggest that 

polymorphisms in genes governing immune responses, particularly those 

encoding interleukin-4 (IL-4) and interleukin-13 (IL-13), may increase 
vulnerability to airway inflammation and asthma upon exposure to environmental 

irritants. Likewise, genetic variants related to detoxification enzymes, such as 

glutathione S-transferase (GST), have been correlated with varying reactions to 

chemical exposure, hence increasing susceptibility in some individuals. 
 

Pre-existing respiratory disorders, such asthma, allergic rhinitis, or chronic 

bronchitis, intensify the impact of disinfectant exposure. These patients 
frequently exhibit increased airway reactivity and impaired mucosal barriers, 

rendering them more susceptible to inflammation and damage from irritants such 

as volatile organic compounds (VOCs) and quaternary ammonium compounds 
(QACs). A study of healthcare professionals with pre-existing asthma revealed 

that 60% experienced aggravated symptoms following disinfectant exposure, with 
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some cases escalating to severe asthma exacerbations necessitating 
hospitalization [35]. 

 

2. Environmental and Workplace Factors 
Environmental and occupational factors significantly influence exposure risks 

and results. Inadequate ventilation is a recognized risk in healthcare 

environments, facilitating the buildup of airborne disinfection particles and 

volatile organic compounds (VOCs). Insufficient airflow intensifies respiratory 
exposure by not adequately diluting or dispersing chemical concentrations. 

Research demonstrates that healthcare professionals in inadequately ventilated 

settings face a twofold increased risk of experiencing respiratory symptoms 
compared to their counterparts in well-ventilated facilities [36]. 

 

The irregular application of personal protective equipment (PPE) exacerbates the 
risk. Notwithstanding the guidance from occupational safety agencies, including 

the Occupational Safety and Health Administration (OSHA), adherence to 

personal protective equipment (PPE) usage remains inadequate. Discomfort, 
unavailability, and insufficient training lead to low adherence rates. A recent 

survey of nurses indicated that less than 50% consistently utilized masks or 

gloves while handling disinfectants, so exposing themselves to considerable 

respiratory risks [37]. Moreover, specific healthcare positions, particularly in 
emergency or intensive care units, encounter elevated dangers owing to the 

urgency and prevalence of disinfectant application, frequently neglecting 

prescribed safety standards [38]. 
 

3. Duration and Intensity of Exposure 

The length and intensity of disinfectant exposure are crucial factors influencing 
respiratory health concerns. Extended exposure to low concentrations of 

disinfectants results in cumulative consequences, such as chronic airway 

irritation and progressive decline in pulmonary function. Nurses employed in 
high-disinfection environments, such as operating theaters and infection control 

units, frequently endure prolonged exposure to VOCs and aerosols, heightening 

their susceptibility to ailments such as chronic obstructive pulmonary disease 

(COPD) [39]. 
 

Acute exposure, conversely, may result in acute respiratory distress, 

characterized by coughing, wheezing, and dyspnea. The strength of acute effects 
is frequently associated with the concentration of chemicals and the absence of 

preventive measures during rigorous cleaning activities. A study on healthcare 

workers exposed to aerosolized disinfectants during pandemic disinfection surges 
indicated a significant rise in asthma-like symptoms and emergency department 

visits for acute respiratory incidents [40]. The differentiation between acute and 

chronic dangers highlights the necessity for both immediate and long-term 
protective measures, encompassing enhanced safety regulations and engineering 

controls. 
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Mitigation Strategies and Policy Recommendations 

 

1. Substitution with Safer Alternatives 
Replacing conventional disinfectants with safer alternatives is one of the most 

effective methods to reduce respiratory health hazards for nurses. The adoption of 

low-toxicity or non-toxic disinfectants is widely advocated, as numerous 
healthcare facilities shift towards hydrogen peroxide-based treatments and 

enzymatic cleaners. These alternatives offer comparable antibacterial effectiveness 

without the detrimental impacts linked to volatile organic compounds (VOCs) and 
quaternary ammonium compounds (QACs) [41]. Hydrogen peroxide vapor systems 

have demonstrated sterilizing efficacy equivalent to chlorine-based technologies, 

while markedly minimizing the production of respiratory irritants [42]. 
A further viable solution is the adoption of ultraviolet (UV) light sterilizing 

systems. UV-C radiation has demonstrated efficacy in inactivating several 

pathogens, including bacteria, viruses, and fungi, on surfaces and in the air. This 

technology obviates the use for chemical disinfectants in some applications, 
thereby diminishing occupational exposure concerns. A recent study indicated 

that the incorporation of UV-C devices into hospital infection control methods 

reduced chemical disinfectant usage by 30% while maintaining sterility [43]. 
Nonetheless, meticulous attention is required to mitigate the risk of UV-induced 

skin and ocular damage, hence mandating appropriate training and safety 

practices. 
 

2. Engineering Controls 

In order to restrict the quantities of disinfectants that are airborne, engineering 
controls are essential. This, in turn, decreases the amount of inhalation exposure 

that nurses are subjected to during their work. Enhancement of ventilation 

systems that incorporate high-efficiency particulate air (HEPA) filters and 

improved air exchange rates are an imperative necessity for the purpose of 
preserving the quality of the air that is present within healthcare facilities. It has 

been established via study that hospitals that have superior ventilation systems 

have a forty percent reduction in the amount of respiratory problems encountered 
by their workers in contrast to hospitals that have technology that is out of date 

by forty percent [44]. 

 
The construction of local exhaust ventilation systems is an imperative need, 

particularly in high-risk regions such as critical care units and sterilizing rooms 

among other places. By deploying these devices, which are able to efficiently catch 
and destroy airborne contaminants at their place of origin, it is feasible to control 

the dispersion of disinfection aerosols and prevent their spread. It has been 

demonstrated that fume hoods and downdraft tables may be effectively utilized in 

clinical labs for the aim of reducing the amount of exposure to volatile organic 
compounds (VOCs) that occurs during chemical cleaning methodologies [45]. With 

the long-term advantages they give in terms of maintaining the health of 

employees and lowering the expenses associated with absence, these solutions 
are economically feasible therapies. Despite the fact that they need an initial 

investment, these solutions offer these benefits. 
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3. Administrative Interventions 
Administrative measures, such as educational and monitoring initiatives, play a 

pivotal role in mitigating the risks associated with disinfectant exposure in 

healthcare settings. These interventions are necessary to reduce the risk of 
respiratory illnesses and other adverse effects that can result from improper 

handling or prolonged exposure to disinfectants. Comprehensive training 

programs should be implemented across healthcare settings to ensure that all 

personnel are thoroughly familiar with the safe handling and application of 
disinfectants. These programs should focus on several critical aspects, such as 

correct dilution practices, appropriate application methods, and the necessity of 

ensuring proper ventilation during the disinfection process.  
 

Studies have shown that a structured approach to training can lead to 

substantial improvements in safety compliance among healthcare workers. For 
instance, a targeted training initiative that emphasized the importance of correct 

dilution techniques and ventilation increased adherence to safety protocols by 

approximately 25%, which in turn significantly mitigated the risks associated 
with disinfectant exposure [46]. In particular, healthcare staff who participated in 

this type of training were less likely to misuse or overuse disinfectants, reducing 

both direct and indirect exposure. This is particularly significant, as overexposure 

to chemical disinfectants, such as bleach and alcohol-based solutions, can lead to 
chronic respiratory issues, skin irritation, and even more severe health 

conditions. 

 
Beyond initial training, consistent health monitoring is crucial for the long-term 

health and safety of healthcare workers. Regular health assessments, including 

spirometry tests and respiratory health questionnaires, should be a mandatory 
part of the administrative strategy. Spirometry, which measures lung function, 

can detect early signs of respiratory dysfunction such as asthma or other 

obstructive pulmonary diseases, often before symptoms are clinically evident. 
This early detection is vital, as it allows for prompt medical intervention and 

management, potentially preventing the progression of occupational lung 

diseases.  

A longitudinal study on healthcare workers highlighted the benefits of routine 
health screenings, particularly annual respiratory evaluations. The study found 

that nurses who participated in regular health assessments were diagnosed with 

occupational asthma at much earlier stages than those who did not undergo 
regular screenings. This early diagnosis was associated with improved health 

outcomes, fewer missed workdays, and better long-term quality of life for the 

workers involved. Additionally, healthcare workers who received timely 
interventions, such as the use of inhalers or adjusted work practices, had a 

higher rate of return to normal duties compared to those who delayed treatment.  

 
Furthermore, implementing a robust reporting system for respiratory incidents is 

another essential administrative measure. A clear and efficient incident reporting 

framework allows for the rapid identification of emerging respiratory issues and 
hazardous conditions, providing valuable data for the development of corrective 

actions. When healthcare workers report symptoms such as coughing, wheezing, 

or shortness of breath, management can take proactive steps to reduce exposure, 

including adjusting ventilation systems, revising cleaning schedules, or offering 
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additional protective equipment. Reporting systems also promote organizational 

accountability, ensuring that safety concerns are addressed in a timely manner 

and that appropriate actions are taken to prevent similar issues in the future. 
 

Administrative interventions such as comprehensive training, regular health 

monitoring, and effective reporting systems are vital components of any strategy 
to protect healthcare workers from the risks of disinfectant exposure. By fostering 

a culture of safety and ensuring that workers are equipped with the knowledge, 

tools, and support needed to minimize their exposure, healthcare organizations 
can significantly reduce the incidence of respiratory illnesses and other related 

health problems. The combination of education, proactive health assessments, 

and reporting systems creates a robust framework that addresses the root causes 
of exposure and promotes long-term worker health and safety [47]. 

 

4. Personal Protective Equipment (PPE) 

The use of personal protective equipment (PPE) is a fundamental aspect of 
protecting healthcare workers from the harmful effects of disinfectants and other 

potentially hazardous substances in clinical environments. PPE, when used 

properly and consistently, serves as a crucial barrier between the worker and 
dangerous chemicals, preventing direct contact and reducing the risk of 

respiratory and dermal exposure. For tasks involving the application of 

disinfectants, healthcare workers must be required to wear the appropriate PPE, 
including face masks, gloves, goggles, and, in certain cases, respirators. 

 

The selection of the right type of PPE is critical to ensuring its effectiveness. 
Respirators, particularly those with N95 or higher filtration efficiency, are 

essential for protecting healthcare workers from airborne contaminants, such as 

disinfectant vapors, fumes, and fine particulate matter. These respirators filter 

out harmful particles and prevent inhalation of hazardous airborne substances. 
Their effectiveness in protecting against respiratory symptoms has been well-

documented in numerous studies. One such study conducted in a hospital 

setting showed that nurses who routinely wore N95 respirators during 
disinfecting tasks experienced a 60% reduction in respiratory symptoms 

compared to those who wore surgical masks or, in some cases, no protection at 

all [48]. This study underscores the importance of not only providing PPE but 
ensuring that the correct type of equipment is chosen for the task at hand.  

 

In addition to respirators, gloves and goggles are equally important for minimizing 
direct contact with disinfectants, which can cause skin irritation, burns, or even 

chemical poisoning in extreme cases. Gloves serve as a barrier to prevent the 

absorption of harmful substances through the skin, while goggles protect the eyes 

from splashes and airborne chemicals. Together, these items form a protective 
shield against the immediate risks of chemical exposure. 

 

However, the mere availability of PPE is not sufficient. It is essential to establish 
clear guidelines on the correct use of protective equipment, including the proper 

way to put on and remove gloves, masks, and respirators, as well as the regular 

cleaning and maintenance of PPE. Regular training on these procedures, coupled 
with hands-on demonstrations, ensures that healthcare workers understand not 

only the necessity of PPE but also how to use it effectively. For example, improper 
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removal of gloves or masks can result in contamination and an increased risk of 
exposure. Therefore, training must also emphasize the importance of PPE hygiene 

to maintain its protective integrity. 

 
Moreover, research suggests that adherence to PPE guidelines can be influenced 

by various factors, such as the availability of equipment, comfort, and perceived 

efficacy. For instance, workers may be less likely to wear PPE if it is 

uncomfortable, ill-fitting, or perceived as ineffective. To address this, healthcare 
institutions should invest in high-quality, well-fitting PPE that meets the needs of 

the workers. Comfort, ease of use, and reliability are all important factors in 

encouraging consistent PPE use. 
 

In high-risk environments, such as intensive care units (ICUs) or during 

infectious disease outbreaks, the importance of PPE becomes even more 
pronounced. During such times, the use of PPE not only protects healthcare 

workers but also serves to prevent the spread of infections to patients and 

colleagues. Therefore, organizations must ensure that PPE is always available in 
adequate quantities and that staff are properly trained on its use, particularly 

during times of increased demand. 

 

The proper and consistent use of personal protective equipment is crucial for 
safeguarding healthcare workers from the risks associated with disinfectant 

exposure. By selecting the appropriate types of PPE, providing thorough training 

on their use, and addressing comfort and accessibility concerns, healthcare 
organizations can significantly reduce the likelihood of respiratory and dermal 

health issues. When combined with administrative interventions, such as training 

and health monitoring, the use of PPE is a key component of a comprehensive 
strategy to ensure the safety and well-being of healthcare workers. 

 

 
Figure 1 Personal Protective Equipment (PPE) Safety 
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Ensuring the improved availability and accessibility of PPE is similarly vital. Stock 

shortages during high-demand periods, such as pandemics, have underscored the 

susceptibility of healthcare professionals to exposure dangers. Robust supply 
chains and inventory management systems are essential to ensure that nurses 

consistently have access to high-quality PPE. Moreover, customizing PPE designs 

to enhance comfort and usefulness can elevate adherence rates, mitigating a 
prevalent obstacle to persistent usage [49].  

 

Conclusion 
 

Prolonged exposure to disinfectants poses a considerable occupational health 

hazard for nurses, especially for respiratory health. Research demonstrates that 
regular exposure to disinfectants, including bleach, alcohol-based solutions, and 

quaternary ammonium compounds, correlates with an increased incidence of 

respiratory ailments, such as asthma, chronic bronchitis, and chronic obstructive 

pulmonary disease (COPD). The fundamental processes of these disorders 
encompass airway inflammation, oxidative stress, and hypersensitivity reactions 

induced by volatile organic compounds (VOCs) and aerosols. Risk factors like 

insufficient ventilation, irregular utilization of personal protective equipment 
(PPE), and the cumulative nature of exposure intensify these health effects. 

 

To mitigate these risks, it is imperative to execute thorough strategies. Replacing 
hazardous disinfectants with safer alternatives, such as hydrogen peroxide 

solutions or ultraviolet light sterilization, can markedly diminish respiratory 

irritants in healthcare settings. Furthermore, improving workplace ventilation and 
implementing engineering controls, such as local exhaust systems, will reduce 

airborne chemical concentrations. Administrative measures, like as training on 

appropriate disinfectant usage and consistent health surveillance, are essential in 

mitigating long-term respiratory harm. 
 

The implementation of more stringent safety measures, along with regular PPE 

utilization, will enhance protection for nurses against hazardous exposure. 
Addressing these difficulties necessitates a holistic strategy, incorporating policy 

reforms, enhanced workplace safety, and continuous education to protect nurses' 

respiratory health. Mitigating disinfectant-related hazards is essential for the 
welfare of healthcare personnel and for sustaining an effective and resilient 

healthcare workforce. 
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 مخاطر التعرض للمطهرات على صحة الجهاز التنفسي بين ممرضي الطوارئ والرعاية الحرجة 

 الملخص 
 :الخلفية

إجراءات   أثناء  للمطهرات  متكرر  بشكل  الحرجة،  والرعاية  الطوارئ  أقسام  في  العاملين  وخاصة  الممرضون،  التنظيف  يتعرض 

متطايرة عضوية  مركبات  على  غالبًا  المنتجات  هذه  تحتوي  العدوى.  على  للسيطرة  الضرورية  الروتينية   (VOCs) والتعقيم 
ومهيجات أخرى، وهي تلعب دورًا حيويًا في تقليل العدوى المرتبطة بالرعاية الصحية. ومع ذلك، فإن التعرض طويل الأمد لهذه 

 .(COPD) المواد مرتبط بمخاطر صحية على الجهاز التنفسي، بما في ذلك الإصابة بالربو ومرض الانسداد الرئوي المزمن
 :الهدف

التنفسي لدى الممرضين في أقسام الطوارئ والرعاية  تأثير التعرض المطول للمطهرات على صحة الجهاز  يستكشف هذا البحث 

اللازمة   الاستراتيجيات  تحديد  مع  المساهمة،  والعوامل  الناتج،  التلف  وآليات  التنفسية،  الاضطرابات  انتشار  يدرس  كما  الحرجة. 

 .لتقليل المخاطر المهنية

 :الطرق
تم إجراء مراجعة منهجية للأدلة من المقالات العلمية، والدراسات الرصدية، والتقارير السريرية. ركز التحليل على النتائج التنفسية 

 .بين الممرضين، والخصائص الكيميائية للمطهرات، وفعالية التدخلات الوقائية
 :النتائج

أظهرت الممرضون العاملون في وحدات الطوارئ والرعاية الحرجة ممن تعرضوا لفترات طويلة للمطهرات انتشارًا مرتفعًا بشكل  

الآليات  تضمنت  المزمن.  الهوائية  الشعب  والتهاب  المزمن  الرئوي  الانسداد  ومرض  الربو  مثل  التنفسي،  الجهاز  لحالات  ملحوظ 

التهوية،   الرئيسية ضعف  الخطر  التحسسية. وشملت عوامل  الفعل  التأكسدي، وردود  والإجهاد  التنفسية،  المجاري  التهاب  المؤثرة 

 .وعدم كفاية استخدام معدات الوقاية الشخصية، والتعرض التراكمي على مدار الوقت
 :الخلاصة

يمثل التعرض المطول للمطهرات خطرًا مهنيًا كبيرًا على الممرضين في أقسام الطوارئ والرعاية الحرجة. هناك حاجة ماسة إلى 

تغييرات في السياسات والإجراءات، بما في ذلك استخدام بدائل مطهرات أكثر أمانًا، وتحسين تهوية بيئة العمل، وضمان الاستخدام 

 .المنتظم لمعدات الوقاية الشخصية، للحد من هذه المخاطر وحماية الممرضين

 :الكلمات المفتاحية
المطهرات، صحة الجهاز التنفسي، المخاطر المهنية، ممرضو الطوارئ، الرعاية الحرجة، الربو، مرض الانسداد الرئوي المزمن، 

 .سلامة مكان العمل

 
  
 


