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Abstract
Respiratory tract infections are common within the general population and present a significant burden on
healthcare systems, particularly in people with predisposing conditions such as chronic respiratory diseases.
While pharmacological interventions remain a cornerstone of treatment, nonpharmacological strategies play
a complementary role in both management and prevention of these conditions. These approaches
encompass a broad range of measures, including adequate nutrition and hydration, preventive practices,
stress reduction, and respiratory physiotherapy.
This review aims at providing a comprehensive overview of these non-strictly pharmacological strategies of
support and prevention to be adopted in the care of patients with respiratory conditions.

Introduction
Respiratory infections can be divided into upper respiratory tract infections (URTIs) and lower respiratory
tract infections (LRTIs). These syndromes are listed among the most frequent causes of outpatient visit and
hospitalisation in the general population and represent a major burden for public health costs.

URTIs include conditions such as the common cold, sinusitis, pharyngitis and laryngitis. The common
cold is usually of viral origin and caused by rhinoviruses, coronaviruses and adenoviruses, as well as the
respiratory syncytial virus (RSV). It may present with nasal congestion, rhinorrhoea and sneezing.
Rhinoviruses account for the majority of URTI episodes [1]. Acute sinusitis may follow viral URTIs and
may be complicated by bacterial superinfection, with Streptococcus pneumoniae and Haemophilus
influenzae being among the most common aetiologies. Bacterial sinusitis is characterised by purulent nasal
discharge, and nasal obstruction associated with facial acute pain [1]. Pharyngitis can also be either viral or
bacterial; group A streptococci are the most common bacterial causes. This condition may lead to
late-onset complications such as rheumatic fever, when untreated [1]. Laryngitis is typically viral and
presents with hoarseness, dysphonia and dry cough, but rarely requires antibiotic therapy [1].

LRTIs include more severe conditions such as acute bronchitis, pneumonia and bronchiolitis. Acute
bronchitis is most often of viral aetiology and presents with symptoms such as malaise, persistent cough
and wheezing. Antibiotic treatment is not indicated [2]. Pneumonia is an infection of the lung parenchyma,
which can originate either in community settings or within a hospital environment. Among bacterial
causes, the most frequently isolated in the adult population are Strep. pneumoniae, Legionella
pneumophila and Mycoplasma pneumoniae. Viral pneumonia is reported to be more prevalent in children
and older adults, with influenza viruses, RSV and coronaviruses accounting for the most important
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pathogens, with variable incidence depending on the age group [3, 4]. Clinical features of pneumonia
include fever, cough with sputum production, pleuritic chest pain and progressive dyspnoea. Bronchiolitis,
primarily affecting infants aged <2 years is most often caused by RSV and presents with cough,
tachypnoea, wheezing and acute respiratory failure [5].

Chronic respiratory infections may occur in individuals with underlying structural lung diseases such as
COPD, bronchiectasis and cystic fibrosis. In COPD, chronic respiratory infection by H. influenzae,
Moraxella catarrhalis and Pseudomonas aeruginosa proved to increase the risk of acute pulmonary
exacerbations and faster lung function decline [6]. In people with bronchiectasis, chronic P. aeruginosa
infection is associated with increased morbidity, mortality, exacerbations and worse quality of life [7]. In
cystic fibrosis, chronic bronchial infection by Staphylococcus aureus, P. aeruginosa or other
nonfermenting Gram-negative bacteria promotes a state of sustained inflammation, which is a major
determinant leading to the worsening of multiple clinical outcomes including nutritional status, lung
function and prognosis [8].

In these populations, the risk of infection by nontuberculous mycobacteria or fungi should also be kept in
mind and managed with a holistic approach that includes nutritional and psychological support, among
others [9, 10]. Such approach is particularly relevant given the high pharmacological burden often
associated with these conditions, and it is in line with the management of complex diseases such as
tuberculosis, where nonpharmacological strategies can also contribute to better outcomes.

Symptoms of respiratory tract infections vary depending on the location and severity of the infection.
Symptoms of URTIs are often self-limiting and resolve within a few weeks [1]. LRTIs like pneumonia or
pulmonary exacerbation of a chronic underlying respiratory condition cause more impactful symptoms
including productive cough, pleuritic chest pain, dyspnoea and respiratory distress, often requiring medical
attention and treatment. Timely recognition and classification of respiratory tract infections is essential for
effective management.

The importance of nonpharmacological treatment
Nonpharmacological interventions are a vital component of the management of both acute and chronic
respiratory tract infections. They are important in controlling symptoms, supporting immune function and
preventing dissemination of infection. Maintaining sufficient hydration, optimal nutrition and effective
stress management boosts the recovery capabilities of the patient′s organism and can limit the unnecessary
use of antibiotics, especially in the case of viral infections. These approaches are generally low-risk,
well-tolerated, and can be sufficient for appropriate symptom management and help full recovery from
mild infection-related syndromes. In addition, nonpharmacological interventions can offer support to
special patient populations, such as children, the elderly, pregnant women and immunocompromised
individuals. These people have an increased risk of developing respiratory infections and related
complications [11, 12], but their medical treatment can be particularly challenging due to age-specific dose
adjustments potential drug-drug interactions or contraindications related to pregnancy. Whenever possible,
non pharmacological strategies should be used in synergy with medical treatments to reduce medication
load and provide support, yet avoiding treatment delays when necessary. Special caution should be used
when dealing with paediatric patients who experience frequent or unusually severe respiratory tract
infections; it may be worth testing for underlying conditions such as primary immunodeficiencies, cystic
fibrosis or primary ciliary dyskinesia.

Furthermore, inappropriate self-management (particularly the unsupervised use of antibiotics) raises
substantial public health concerns. Timely clinical evaluation remains paramount when symptoms are
severe or escalating, to ensure effective and safe patient care.

The intention of this article is therefore to provide healthcare professionals with an easily accessible
comprehensive overview of interventions other than pharmacological that are worth considering when
implementing the treatment plan of a patient with a chronic respiratory disease at increased risk of
infection. Special attention is given to lifestyle, psychosocial and physiotherapy interventions.

The narrative review was conducted searching for literature addressing the care of patients with respiratory
infections with a holistic approach. Particular attention was given to clinical guidelines, systematic reviews
and original research published in the past 10 years. Relevant sources were identified through searches in
biomedical databases (PubMed, Embase).
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Nonpharmacological interventions
Cessation of unhealthy lifestyle habits
Lifestyle habits can significantly influence the pathophysiological mechanisms of respiratory conditions,
either directly or indirectly. Common detrimental behaviours include cigarette smoking, excessive alcohol
consumption, physical inactivity, inadequate nutrition or hydration, and poor hygiene practices.

Tobacco use is one of the most critical global public health challenges; it contributes to respiratory tract
infection by impairing structural and immune defences, thus increasing susceptibility to pathogens [13].
Smoking cessation is recommended to reduce such risks [13]. Similarly, alcohol use disorder compromises
mucociliary clearance, cough reflexes and immune cell function, therefore increasing the vulnerability to
infections, including bacterial pneumonia and tuberculosis, with a negative impact on their outcomes [14].

Hydration
Adequate hydration has an important role in maintaining mucosal health and adequate respiratory function.
Water intake helps in increasing the fluidity of respiratory secretions, making mucus clearance easier and
reducing the risk of LRTIs. Plain water, broth, milk, fruits and vegetables are preferred sources, while
caffeine, alcohol, sport and soft drinks should be limited, as they may worsen dehydration [15, 16].

In the setting of acute infections, hydration becomes critical to compensate for increased water losses due
to fever or tachypnoea, and to support mucociliary function. Patients with chronic respiratory diseases like
COPD and cystic fibrosis often suffer from thick and viscous mucus, which is difficult to expectorate.
Maintaining a good hydration status helps to thin the mucus, facilitates clearance and reduces airway
obstruction, thus decreasing infection risk. Education on appropriate fluid choices and regular intake is a
cornerstone of supportive care in these patients [15].

Nutrition
Proper nutrition is crucial for maintaining immune function, promoting wound healing and preserving
muscle mass. Malnutrition is associated with worse outcomes in respiratory diseases, but undernutrition
and obesity also negatively impact respiratory health. Undernutrition weakens host defences, and
overnutrition increases shortness of breath and inflammation [15, 16]. Western-style diets, typically rich in
saturated fats and processed foods, and poor in antioxidants and fibre, are associated with increased
systemic inflammation and impaired immune regulation [16]. Conversely, higher intake of proteins, fruits,
fibres, vitamins and essential micronutrients has been linked to enhanced immune function, potentially
reducing the frequency and severity of respiratory exacerbations and improving long-term pulmonary
outcomes [15, 16]. Although more interventional studies are needed, as the evidence supporting the
effectiveness of certain supplements remains weak, nutritional strategies are increasingly recognised as
adjunctive tools in both prevention and management of chronic lung diseases [15–18].

During acute phases of the illness, oral intake may be limited by fatigue, dyspnoea or anorexia. When
patients cannot meet energy requirements orally, oral nutritional supplements should be introduced first. In
critically ill ventilated patients, early enteral nutrition via nasogastric tube is recommended [18].

In specific populations, such as people with cystic fibrosis, nutrition is worthy of special attention, as its
optimisation is pivotal in improving patient outcomes and survival. People with cystic fibrosis need
specialised and personalised nutritional plans, as on top of the chronic inflammatory status they may
develop pancreatic insufficiency and cystic fibrosis-related diabetes. Their diet should be balanced on
high-energy and high-protein requirements. The supplementation of liposoluble vitamins (ADEK) is also
critical, due to malabsorption and increased metabolic needs, but vitamin plasma levels should be
monitored regularly to avoid adverse effects [15]. In COPD, low bodyweight and reduced fat-free mass are
associated with worse prognosis. The diet should be individualised on the basis of energy requirements
and nutritional status, with practical recommendations including distributing intake into small frequent
meals to reduce post-prandial dyspnoea and to leave more room for diaphragmatic excursion [16].

Symptoms such as nausea, fatigue and dyspnoea, as well as psychological and cognitive factors, may
impair intake. Addressing these barriers through multidisciplinary support can improve overall nutritional
status.

Humidification
Using a humidifier or vapouriser to relieve congestion
Seasonal viral infections frequently affect the upper respiratory tract, commonly resulting in nasal
congestion [19]. Historically, room humidifiers and vapourisers have been a popular strategy to ease this
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discomfort. The theory supporting their use is that by adding vapour to the air, it is possible to moisturise
dry nasal passages and hydrate thick, sticky mucus secretions, making them easier to drain. While many
patients report anecdotal benefits from using room humidifiers, scientific evidence from controlled clinical
trials supporting this nonpharmacological treatment is still lacking. Nevertheless, the principle of
humidifying dry air to reduce nasal irritation and aid mucus clearance remains a common and generally
safe home remedy for nasal congestion.

Steam inhalation: benefits and precautions
Historically, steam inhalation was considered a traditional nonpharmacological treatment for common cold
and nasal congestion, with the aim of draining nasal secretions and destroying the cold virus, which is
known to be heat-sensitive. A systematic review found heterogeneous evidence regarding the effectiveness
of inhaled steam; some studies showed a positive effect on nasal symptoms, while others reported no
benefit [19]. This discrepancy can be primarily attributed to differences in the type and duration of
intervention.

Impaired mucociliary clearance (MCC) is a defining feature of muco-obstructive lung diseases, such as
cystic fibrosis, bronchiectasis and COPD; in these conditions, airway secretions become abnormally thick
and viscous, in addition to altered ciliary beating [20]. These dysfunctions increase mucus retention and
peripheral airway obstruction, leading to frequent pulmonary exacerbations, recurrent respiratory tract
infections, and ultimately structural airway damage [20]. There is growing evidence that long-term
humidification therapy can reduce mucus viscosity and enhance sputum expectoration. HASANI et al. [21]
found that therapy with high-flow heated saturated air for ⩾3 h per day significantly increased MCC, as
measured by the retention of a radiolabelled tracer in patients with bronchiectasis [21]. A recent
randomised controlled trial demonstrated the effectiveness of long-term heated humidified high-flow nasal
therapy in reducing the frequency of pulmonary exacerbations and alleviating mucus-related symptoms in
COPD patients [22]. These promising results are further supported by similar findings from smaller studies
conducted in bronchiectasis population [23].

Respiratory physiotherapy
Respiratory physiotherapy is a cornerstone in the management of multiple respiratory diseases; its
importance is widely recognised; and its application is strongly recommended by international guidelines
[24–27]. Respiratory physiotherapy encompasses diverse interventions, including airway clearance
techniques (ACTs) and exercise training, all aimed at alleviating symptoms, improving health-related
quality of life, reducing exacerbation frequencies and slowing disease progression [24–27].

Nasal saline irrigation: clearing nasal passages and sinuses
Nasal irrigation represents a long-established treatment for sinonasal diseases and is widely recommended
for cystic fibrosis patients [27]. Guidelines for COPD management do not specifically address sinonasal
treatment; however, nasal irrigation can be a complementary approach to apply in this patient population
[26]. In addition, nasal irrigation with either isotonic or hypertonic saline solution has demonstrated
effectiveness in reducing nasal obstruction and nasal secretions, ultimately shortening the time to resolution
of the URTI-related symptoms, with only minor adverse events [1]. Large-volume nasal irrigation seems to
be more effective in penetrating the sinonasal cavity as compared to jet nebulisers and nasal sprays [28].
At present, conclusive data on the potential prophylactic efficacy of nasal irrigation against respiratory tract
infections remain unavailable.

Airway clearance: different approaches
ACTs are key components of respiratory physiotherapy programmes, specifically designed to mobilise and
remove secretion from the airways. There is evidence to demonstrate a role of ACTs in enhancing sputum
expectoration, thus improving sputum-related symptoms, such as cough, and preventing respiratory tract
infections and pulmonary exacerbations across diverse patient populations, including people with cystic
fibrosis [29] and bronchiectasis [30]. However, the optimal frequency and regimen of ACTs remain
undetermined. A variety of strategies for secretion clearance exist, including noninstrumental approaches,
positive airway pressure strategies with or without oscillation, and techniques including the use of specific
devices. However, no single ACT has yet demonstrated superiority in short- or long-term efficacy [29, 30].
Indeed, most recommendations on airway clearance suggest personalising ACT based on the clinical
characteristics and preferences of each patient [30, 31].

Mucoactive agents, such as hypertonic saline, appear to be effective adjuncts to ACTs. Hypertonic
saline works by rehydrating thick mucus, thereby enhancing sputum expectoration. There is robust
evidence supporting the use of hypertonic saline in the cystic fibrosis population, where it has been shown
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to improve symptom control and reduce the frequency of pulmonary exacerbations [32]. While its use is
well-established in cystic fibrosis, more research is needed for a better understanding of its benefits in
patients with COPD and bronchiectasis.

Few studies have investigated the effectiveness of ACTs during acute pulmonary exacerbations in
bronchiectasis; clear evidence is lacking, primarily because of a scarcity of clinical trials, the wide variety
of ACTs investigated, and the tendency to focus mainly on short-term outcomes (single sessions or
interventions lasting <15 days). More robust research is needed to determine the optimal role of ACTs
during these critical periods [33].

The benefits of regular physical activity
Physical activity is a cornerstone of overall health and proved to reduce the severity and duration of acute
respiratory infections and to lower the rate of hospitalisation in people with COPD [34, 35]. Personalised
exercise programmes and a gradual return to activity after illness are crucial to ensure effectiveness and
long-term adherence [35].

Stress management and psychological support
Respiratory diseases, especially if chronic, are associated with poorer quality of life and psychological
wellbeing [36]. Infectious exacerbations are pivotal events in the history of chronic respiratory diseases
with relevant impact on such end-points, possibly leading to depression, anxiety and feelings of isolation
or guilt [37].

The relationship between mind and respiratory health is mutual and depends on multiple factors, that go
beyond the purpose of this review. Given this bidirectional influence of psychological distress and
respiratory diseases, patients’ psychological health could be considered as a proper treatable trait of
respiratory diseases [38]. Therefore, psychological support, including cognitive behavioural therapy,
motivational interviews, mindfulness-based meditation and systemic therapy, is certainly one of the
mainstays of the care of people with acute or chronic respiratory diseases [39].

Preventive measures
Hand hygiene
Frequent and proper handwashing plays a crucial role in preventing respiratory tract infections [40]. Many
respiratory illnesses are caused by viruses and bacteria that spread through droplets when an infected
person coughs, sneezes or talks [41]. These droplets may contaminate surfaces or be transmitted to the
hands, and when an individual subsequently touches their mouth, nose or eyes, the pathogen can enter the
body and lead to infection [41]. Handwashing interrupts this cycle of transmission by removing dirt,
viruses and bacteria from the skin, thus significantly reducing the risk of infection [40]. Proper washing
technique is just as important as frequency.

In situations where soap and water are not available, using an alcohol-based hand sanitiser is an effective
alternative [40]. Encouraging regular and correct hand hygiene is one of the simplest yet most effective
ways to limit the spread of respiratory tract infections, protect vulnerable populations and reduce the
burden on healthcare systems [40].

Respiratory etiquette
Covering the mouth and nose when coughing or sneezing is a fundamental preventive measure to reduce
the spread of respiratory tract infections. This practice, often referred to as “respiratory etiquette”, is
especially important in public spaces, healthcare settings, schools and during outbreaks or flu seasons [42].
To minimise the risk of transmitting pathogens with respiratory droplets, it is recommended to use a tissue
or the inside of the elbow to cover the mouth and nose during a cough or sneeze [42]. Promoting this
behaviour as part of standard hygiene practices significantly contributes to reducing the transmission of
respiratory tract infections in the community [42].

Physical distancing
Reducing contact with infected individuals is another fundamental and highly effective strategy for limiting
the spread of respiratory tract infections [43]. This approach is grounded in the principle of interrupting the
transmission chain by minimising exposure to infectious agents, especially during the period when an
individual is most contagious [43]. As previously outlined, respiratory tract infections are primarily
transmitted through respiratory droplets released when an infected person coughs, sneezes, talks or even
breathes [41]. Close contact with such individuals significantly increases the risk of inhaling these droplets
or acquiring the pathogens through contaminated hands or surfaces.
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Maintaining physical distance from individuals who are visibly ill or may be contagious even if
asymptomatic helps reducing the likelihood of direct exposure to infectious droplets [43]. However, it must
be noted that social isolation may have drawbacks, as the presence and involvement of a caregiver can
significantly influence health outcomes, particularly in vulnerable populations such as children and the
elderly [44].

Air quality and ventilation
The importance of indoor air quality and ventilation can be listed among the lessons learned from the
coronavirus disease 2019 pandemic, but it is applicable to many respiratory diseases, particularly
infections. As published recently by MORAWSKA et al. [45], effective ventilation dilutes and removes
contaminants, thereby lowering the risk of both acute and chronic respiratory diseases. Therefore, proper
ventilation strategies should be included in policies and building design to minimise health risk, as modern
buildings tend to prefer artificial ventilation over natural ventilation [46].

Conclusions
In conclusion, nonpharmacological interventions, including respiratory physiotherapy, adequate hydration,
nutrition, psychological support and infection prevention measures, offer valuable support in the
management of respiratory infections. While these interventions are generally low-risk and well-tolerated,
their effectiveness depends on appropriate use within the clinical context and should be tailored to the
patient characteristics. When combined thoughtfully, these strategies can ease symptoms, support recovery
and help limit the misuse of antibiotics (particularly in viral infections) contributing to more sustainable
and patient-centred care.

However, while awareness of the benefits of a holistic approach to the treatment of respiratory infections is
increasing, good-quality evidence on the topic remains scarce, and further research is needed to produce
evidence-based recommendations.

Key points
• Nonpharmacological strategies are a key component in the management of respiratory infections, although

further evidence is needed.
• Improving lifestyle habits, including hydration, nutrition and stress management, can help boost the

immune system.
• Respiratory physiotherapy plays a crucial role in the management of respiratory infections, particularly in

patients with chronic respiratory diseases.
• Preventive measures, such as handwashing, using masks, and proper room ventilation, can help reduce the

spread and the burden of infections.

Self-evaluation questions
1. Define how lifestyle habits, including smoking, alcohol consumption, nutrition and hydration, can impact

respiratory infections.
2. Define the role of respiratory physiotherapy in the treatment of respiratory infections.
3. Explain how social and psychological support can be involved in the management of respiratory infections.
4. Explore preventive measures, their role and their effectiveness.
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Suggested answers
1. Unhealthy lifestyle habits alter structural and immune defense mechanisms, increasing the vulnerability to

pathogens.
2. Respiratory physiotherapy has a pivotal role, as it can alleviate symptoms, improve quality of life, decrease

exacerbation frequency and slow down disease progression.
3. Respiratory infections, especially in the context of chronic respiratory diseases, are associated with relevant

psychosocial burden, which can impact the course of the disease and should therefore be considered as
treatable traits.

4. Preventive measures such as handwashing, respiratory etiquette and room ventilation are effective
contributors to infection risk reduction.
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