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The asthma epidemic and its socioeconomic 
impact on primary health care management
“The relationship between public health  
and public policy”

Asthma is a global public health problem characterized by a chronic inflam-

mation of the airways, affecting all age groups. It is estimated that 334 million 

people worldwide are currently concerned and the number could increase by 

an additional 100 million in 2025. While some analysts had speculated that 

the death rate from asthma would decrease, initial data indicates an increase 

which has led to significant morbidity, resulting in a measurable and sustained 

increase in emergency room visits, as uncontrolled asthma has been known 

to have serious consequences on patients’ health and has been estimated to 

cause greater numbers of cases of disability in asthma patients. As supported 

by current medical literature, bronchial asthma affects all ages and has an 

increasing incidence in many developing countries, while asthma exacerbation 

is known to cause significant social, psychological problems to patients and 

increases health costs. Studies confirm that air pollution can worsen asthma 

symptoms, while epidemiological studies report that long-term exposure 

to air pollution is often associated with adverse symptoms such as wheez-

ing, productive cough, accompanied by expectoration. This particular study 

highlights first, the social burden of the effects of asthma on society. Second, 

it also exposes the financial burden as an important measure of its impact on 

society. During the COVID-19 period, asthma costs have been shown overall 

to be increasing while various measures and cost savings measures have 

been implemented as disease control declines, through proper manage-

ment of asthma patients, strengthening the link between public health and 

public policy. Targeted education of asthma patients is important in primary 

health care (PHC) and can be attributed to better compliance and treatment 

efficiency in PHC, leading to better compliance and treatment effectiveness.
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1. INTRODUCTION

Asthma is known to be one of the most common non-

communicable diseases, with a significant impact on health 

and well-being of the population. However, there is a 

higher prevalence in women during puberty, and the most 

severe cases of asthma are more common in women than 

men.1 The morbidity and reduced quality of life of the 

people suffering of asthma is equally important. Asthma 

exacerbation consumes significant resources and leads to 

a large number of visits to emergency departments, while 

improved control of the disease leads to a reduction in 

healthcare costs.2 Gender differences are arguably multi-

factorial and includes hormonal differences, environmental 

factors, cultural factors and biological gender differences 

that affect live genetics, immunity and lung function.3 A 

study showed that the lack of access to primary structures 

of care and the flawed adherence to preventive medication 

contributed significantly to deaths of a large proportion of 

patients. In addition, the patients assessed access to PHC as 

poor, as it was associated with exacerbation of asthma and 

admission to a hospital to resolve emergency situations.4 

The Greek law 1397/19835 on the “National health 

system (NHS) and other provisions” is the basic law that 

established the operation of the Greek NHS. The public 



THE ASTHMA EPIDEMIC AND ITS SOCIOECONOMIC IMPACT 191

health policy dialogue is part of the Greek Government’s 

broader health care reform agenda, which is supported by 

the European Commission and the World Health Organi-

zation (WHO). Two of the key issues concern the creation 

of a public health package as part of the services offered 

by the new primary health care network.6–8 According to 

Law 4486/2017 on the reform of PHC,9 emergency regula-

tions, the competence of the Ministry of Health and other 

provisions (article 1), it is stated that “the state has the 

responsibility to provide free universal health coverage and 

quality services, with respect to the rights and needs of the 

population”. The death rate from asthma has not decreased 

in recent years.10 

It is widely accepted that the majority of deaths, as 

well as hospital admissions, are proportionally related 

to the prevention of risk factors.11 For example, the good 

practices of the pulmonology clinic of the model Health 

Center (HC) of Peristeri, Attika, highlight the policy of re-

orientation of PHC. The pulmonology clinic operated with 

high standards, with a vision of developing an organized 

dynamic system, according to the national health policy. 

Emphasis was placed on the quality of primary care, as 

respiratory problems concern a major public health prob-

lem for society. The pulmonology unit created a strategy 

both for prevention and for providing education on re-

spiratory problems in the health sector. This strategy was 

implemented in collaboration with the Hellenic Center for 

Diseases Control and Prevention (HCDCP), today known as 

the Hellenic National Public Health Organization (EODY), 

the Municipality of Peristeri, the schools and the Ministry 

of Education. The measurement of improvement referred 

to the introduction of the concept of prevention and there 

has already been a 30% increase of patients visiting the 

HC of Peristeri for preventive measures. The dynamics of 

the pulmonology clinic in terms of innovation and qual-

ity of services provided in a short period of time revealed 

benefits for patients. This fact had significant financial cost 

reduction benefits for the health care system in terms of 

strengthening the role of primary care, and demonstrating 

the importance of quality innovative actions.12

2. DEFINITION AND SYMPTOMS

Asthma is a chronic inflammatory disease of the airways 

which causes hyperactivity, resulting in the appearance of 

episodes of hissing, dyspnea, shortness of breath, discom-

fort in the chest and cough, resulting in bronchospasm. 

Inflammation causes bronchial hyperactivity, which is 

fully reversible either automatically or after treatment.13 

In addition, recurring episodes of respiratory symptoms 

appear such as coughing, wheezing, chest tightness and 

shortness of breath. The symptoms can be characterized 

as the top of an iceberg dominated by: (a) The blockage 

of airways, (b) bronchial hyper-responsiveness, and (c) the 

inflammation of the airways.14 Not all patients have the 

same symptomatology, which may vary depending on 

the different seasons of the year, or even be permanent. In 

particular, the intensity of the symptoms varies from mild to 

severe, significantly limiting the patient’s daily activities.14 

Symptoms usually occur episodically, and are sometimes 

reversible. They worsen at night or early in the morning, 

during spring and autumn, after viruses or after exposure 

to irritants in the environment, as well as after exercise.13

Most patients with asthma have one or more comorbidi-

ties. In >80% of asthma patients, rhinitis or nasosinusitis 

is reported and this relationship becomes stronger as the 

severity of the disease increases. The main symptoms 

of nasal polyps are nasal obstruction (varying degrees). 

When the disease is impaired, patients find that there is a 

gradual loss of odor and taste. Some patients suffer more 

from the loss of smell than from nasal obstruction. In a 

large number of patients, the symptom of chronic rhinitis 

(usually non-allergic) is preceded several years before the 

development of nasal polyps.15 The incidence of nasal 

polyposis is increasing due to an increase in respiratory 

diseases in westernized countries, the availability of more 

precise diagnostic instruments, and a greater awareness 

of the relationship between the upper and lower airways. 

In general, nasal polyposis is three times more common 

in males than in females, but the sex incidence is equal in 

patients with asthma.16 Furthermore, restoration of nasal 

function will usually improve the patient’s asthma.

It is not only the upper airways which significantly affect 

asthma control, but also the risk can be increased by the 

sensitivity to food allergens. Recent evidence suggests a 

direct relationship between the skin barrier dysfunction 

of dermatitis and airway inflammation. A third important 

link between systematic inflammation and asthma is the 

neuro-immunological network.17 The respiratory system 

is under the effect of other comorbidities associated with 

the gastrointestinal tract (food sensitization, intestinal 

inflammation), the skin (eczema, dysfunction barrier), as 

well as the nervous system (neuro-immune-logical network, 

cognitive dysfunction). Stress and depression are common 

in patients with asthma and allergy. The neuroendocrine 

response to biological stress affects various bodily func-

tions, including in the airways, which will be an important 

research field in the near future.17

According to recent studies, psychosocial problems can 

be attributed to inadequate asthma control. The psychoso-
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matic problems are risk factors for exacerbation of asthma, 

even if the symptoms are adequately controlled. Psycho-

logical stress affects the appearance of bronchial asthma, 

while intense stress has been characterized as a causative 

factor exacerbation of the disease. Fifty percent of patients 

with asthma had been diagnosed with one of the following 

diseases: irritable bowel syndrome, dermatitis, depression, 

panic disorder. Common symptoms of asthma, as well as 

the separate effect of stress, in combination with strong 

feelings about asthma cause exacerbation, confirming the 

view that asthma can be considered as a psychosomatic 

disease.18 A bad mood or stress may affect asthma. For 

example, when a person shows anxiety or is in a bad mood 

there is a change in the state of health, such as (a) reduced 

ability to cope with the disease, (b) reduced asthma control 

and (c) increased anxiety or fear about asthma symptoms. 

The inadequate treatment of asthma, with the frequent 

consequence of onset of symptoms and delay in finding 

treatment, result in the most unfavorable outcomes, such 

as (a) the increase in symptoms, (b) the decrease in lung 

function, (c) exacerbations of asthma and (d) increased 

mortality. The aftermath of these is the negative course 

disease feedback and psychological disorder.19

3. EPIDEMIOLOGY

The 61st session of the World Health Assembly of the 

World Health Organization (WHO) reported that “any 

discussion of health development should include chronic 

non-communicable diseases (including chronic respiratory 

diseases)”, and that “heart disease and cancer rank as ma-

jor killers throughout the world, regardless of a country’s 

income status, while diabetes and asthma are increasing 

everywhere”.20 Additionally, it is stated that “chronic non-

communicable diseases cause a greater burden to patients, 

representing more than half of global mortality and global 

morbidity”.21

The highest prevalence rates of asthma in adults aged 

18–44 years are reported in Sweden (a percentage of 

20.62%) followed by the United Kingdom (17.84%) and 

the Netherlands (15.41%).22 It is estimated that 7–10% of 

people suffer from asthma, but the frequency varies signifi-

cantly between countries. In western countries it is more 

frequent, but an important role is played by genetic, social 

and environmental factors. A higher percentage is reported 

in countries with an average or low income, while asthma 

symptoms are more common (up to 20%) in Great Britain, 

in Ireland, Australia, and New Zealand and less common 

(2–3%) in eastern Europe, Indonesia, Uzbekistan, India and 

Ethiopia.23 By 2025, asthma sufferers are expected to have 

increased by 100 million.24 The highest admission rates in 

hospital for adult men and women with asthma, aged ≥15 

years, have been observed in Slovakia (163.29%) followed 

by Spain (89.72%) and the United Kingdom (77.74%).22

Asthma affects people of all ages and both genders and 

is the most common disease of the lower respiratory tract. 

In many countries, its impact increases especially in children 

and particularly more often in boys in childhood and in 

women after adulthood. Asthma affects the performance of 

children at school, as well as their parents at work due to a 

decrease in productivity. About 10% of asthma cases occur 

due to or in the workplace. It is a major cause of absence 

from school or work due to the loss of working hours and 

learning. In a schoolroom of 30 students, it is possible that 

three will develop asthma. The global incidence of asthma 

is 300,000,000 people, while it is increasing by 50% every 

decade, with the percentage today being at 7–10% and 

250,000 people dying from asthma every year.14 The fre-

quency of asthma increases with age. In the 0–9 age group 

the frequency is 3.79%, in the 10–18 age group 7.89%, in 

the 18–44 group 8.80%, in the 45–69 group 9.12%, while 

in the >70 years age group the frequency rises to 11.76%. 

This increase can be attributed to possible underdiagnosis 

of asthma in childhood, but also in the overdiagnosis of 

asthma in the older age group, where it is possibly confused 

with chronic obstructive pulmonary disease (COPD).23 For 

the elderly, it is a serious illness, as it causes limitations to 

daily life, especially if it remains without medical treatment.24 

It is argued that mortality is not related to the incidence 

of the disease. The symptoms are often more intense dur-

ing the night, resulting in the awakening of patients, and 

usually recede automatically by inhaling a pharmaceutical. 

In other cases the symptoms may worsen in hours or even 

minutes, leading to a more severe obstruction of the air-

flow and a deterioration of asthma, which is relieved only 

with additional drugs.22

Asthma is observed in all countries, regardless of the 

level of development and income. The prevalence of the 

disease in Greece is more frequent in Attica and in Crete 

(percentage 10–15%), followed by the northern regions 

and islands (5–10%). Differences may be due to climate 

of the various areas, but also to the different exposure of 

people to its irritants and environmental allergens. A recent 

nationwide epidemiological study, in which 2,632 people 

participated, showed that 8.6% of the general population 

in Greece suffers from asthma.23 Asthma still constitutes a 

large problem in terms of hospitalizations and deaths. An 

asthma responsibility group, comprised of doctors, trained 

nurses and pharmacists in PHC plays an important role in 

asthma care.25
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Asthma deaths could be avoided with better basic care.26 

The primary aim is to understand the circumstances of 

asthma deaths, in order to identify the factors that can be 

avoided and make recommendations to improve care and 

reduce their number.27 Regarding patients’ perceptions of 

risk factors, it is reported that (a) patient self-management 

should be encouraged, (b) a history of smoking or exposure 

to passive smoking should be documented in medical re-

cords of all persons with asthma, (c) parents and children, 

as well as those who care for patients or teach, should be 

trained in asthma management, and (d) emphasis should 

be placed on efforts to minimize exposure to allergens, 

especially in young people with asthma. Three out of five 

patients are still not receiving basic asthma care. The provi-

sion of basic care by health professionals helps stop asthma 

seizures, as patients are not required to seek hospital care.27

The annual asthma care survey in United Kingdom 

reports that 3.24 million people still do not receive the 

basic level of care. In particular, the uncontrolled asthma 

for the years 2014–2018 had amounted to 81%. The level 

of asthma control is a good measure for determining how 

it has affected people’s lives. The prevalence of emergency 

treatment (due to exacerbation) over the last 12 months is 

25% on average for all age groups.26 Asthma care needs to 

be improved with innovation and collaboration. Wales has 

the lowest level of basic asthma care (32% rate), whereas 

Northern Ireland has the highest (50%).

The evidence shows that the effort to prioritize respira-

tory diseases has led to some improvement in the lives of 

people with asthma, as this practice appears to exceed 50% 

of the basic level of health care. Given that many asthma 

attacks require emergency admission in hospital, only 

37% of adults and 19% of children had the ability to self-

manage exacerbation of asthma. The existence of people 

suffering from asthma and are less able to self-manage it 

highlights the need for a more effective intervention of 

health professionals.26

According to the Asthma and Allergy Foundation of 

America, the top risk factors for asthma are poverty, lack 

of health insurance, air pollution, poor indoor air quality 

(poor housing quality), pollen, smoking (cigarettes, cigars, 

vapes), lack of access to specialists, asthma quick-relief 

medicine use and asthma control medicine use, as well as 

high numbers of prescriptions for asthma medicines can 

indicate a larger population managing persistent asthma 

or more frequent severe or uncontrolled asthma.28

4. INCIDENCE AND COST

Each year in the United Kingdom (UK) there are approxi-

mately 75,000 emergency admissions for asthma attacks. 

In 2020, 33% of the patients had a follow-up appointment, 

compared to 34% in 2019. It is noteworthy that this level of 

care was maintained in today’s unprecedented conditions, 

where the people with asthma had an incredibly difficult 

year due to the threat of COVID-19. Living with stress under 

lockdown conditions, is a challenge for their mental health, 

as their care has been disrupted. The COVID-19 pandemic 

has caused an unprecedented restriction to care from the 

National Health Service (NHS). Except for primary care 

appointments that are done remotely, patients’ scheduled 

appointments in hospitals were also affected. For people 

with asthma, their routine monitoring was cancelled, as 

they had to adapt to the changing conditions of the pan-

demic. More than half (57.2%) of patients with asthma 

had a telephone appointment with a general practitioner, 

and 18% had a phone appointment with the hospital. The 

pandemic requires the acceleration of efforts to establish 

distance care; however, almost half of the patients with 

asthma (rate 47.7%) stated that the care that received 

from a distance was not of the same quality as the care by 

physical presence.29

Recent data from the United States of America (USA) 

showed that the medical expenses attributed to asthma 

were higher for patients with markers of uncontrolled 

disease, compared to those who did not had asthma. 

People with uncontrolled asthma, compared to those 

without asthma, had up to 4.6 times greater frequency of 

hospitalization (p<0.01), up to 1.8 times higher number of 

emergency department visits incidents (p<0.01) and lower 

productivity (unemployed, more days absent from work and 

more activity limitations) (p<0.01). In the 28 countries of 

the European community, it was estimated that there are 

>30 million asthmatics aged 15–64 years, representing a 

total expenditure of >20 billion €.30

Managing patients with severe asthma during the 

coronavirus pandemic is a challenge. COVID-19 affects 

people with underlying conditions, and severe asthma is 

no exception. Recent reports claim that in the US asthma is 

much more common in children and adults with COVID-19 

compared to China and Europe. Patients with COVID-19 

show respiratory symptoms from mild to severe, while a 

significant percentage of patients present with an acute 

syndrome respiratory distress. Asthma and COPD may not 

be common comorbidities. In the US, of the 24 patients 

with COVID-19 that were admitted to an intensive care unit 

(ICU), 14% had asthma as a co-existing disorder. There is no 

clear evidence that patients with asthma are undergoing a 

greater risk of contracting SARS-CoV-2. However, patients 

with controlled asthma may present exacerbation of the 

disease in the context of a viral infection.31
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It is claimed that annually in the US, between 2002 

and 2007, each person with asthma cost about $ 3,300 in 

medical expenses, lost productivity, as well as premature 

deaths,32 while the average duration of hospitalization 

for asthma amounted to 4.3 days.33 According to other 

studies, in 2008, asthma was responsible for 10.5 million 

missed days of school and 14.2 missed days of work. The 

estimated total cost of lost productivity due to missed days 

of school or labor is $ 3.8 billion in the US per year, while 

it amounts to $ 2.1 billion per year the cost of premature 

deaths. On a global level, asthma is ranked 14th in terms of 

disability-adjusted life years (DALYs), which is the number 

of years lost due to bad health, disability or death are at-

tributable to asthma. According to a European study, the 

estimated total cost of asthma was € 19.3 billion for people 

aged 15–64.34,35 

According to an American study, it was estimated that 

8.2% of US adults had asthma and out of these, 49.1% had 

exacerbation asthma. During the period 2011–2016, 6.8% 

of adults (11 million) employed at any time in the last 12 

months had asthma, of them, 44.7% experienced an asthma 

exacerbation and 9.9% visited the emergency department 

last year.36 Asthma is also associated with some of the more 

common otorhinolaryngological diseases, such as allergy 

and obstructive sleep apnea. The situation leads to signifi-

cant morbidity, such as an increase of occurring visits to 

the emergency department and reduction of productivity 

due to lost working days.37

In addition, the disease of asthma has an important im-

pact in terms of both direct and indirect cost. In Europe the 

disease costs € 19,000 millions per year. The cost is higher 

in patients with severe, uncontrolled asthma, and remains 

higher when reduced productivity, due to absence from 

work, is taken into account.38 During the period 2008–2013, 

asthma appeared to account for losses of $ 3 billion due 

to lost work and school days, $ 29 billion due to deaths 

and $ 50.3 billion due to medical expenses.39 Patients with 

uncontrolled asthma showed an increase of 1.8 times in 

emergency department visits compared to patients without 

asthma,2 while the pediatric population comprised approxi-

mately half (44%) of all hospitalizations and asthma was the 

third most frequent cause of hospitalization in children.33

Asthma has been identified as responsible for almost 

7,000 other deaths per year, many of which are considered 

preventable with proper management and care. The elderly 

population (age 65 and above) accounts for approximately 

60% of deaths that associated with asthma. More women 

die from asthma (65% of mortality) compared to men 

(35%).40 Although some countries have seen a decrease in 

hospitalizations and deaths from asthma, the disease con-

tinues to pose an important burden on health care systems 

through the loss of productivity in the working field, and 

pediatric asthma especially due to the disorganization and 

the turmoil that it brings to the whole family.41

4.1. Atmospheric pollution and asthma 

Based on WHO data from measurements in 1,600 cit-

ies in 91 countries, about nine out of ten people living in 

urban areas are affected by air pollution.42 Exposure of 

individuals to it (outside the home) is the ninth leading 

risk factor for mortality and is responsible for 3.2 million 

deaths annually.43 Particulate matter appears to have a 

significant negative effect on premature mortality and, 

indeed, a recent review by found that PM25 in particular 

can cause 3.3 million deaths worldwide each year.44 In 

fact, atmospheric particles originating from vehicle traffic 

are responsible for 20% of deaths due to air pollution in 

Germany, the UK and the USA.45

Regarding asthma, there have been many studies on 

the link between air pollution and asthma, most of which 

have been done in children. Hospital admissions may oc-

cur on the same day of exposure to pollutants46 or with 

a time lag of 2 to 5 days.47–50 Long-term exposure to air 

pollution is associated with adverse symptoms such as 

wheezing, coughing, and phlegm.51,52 It has also been 

reported that short-term exposure to gaseous pollutants 

causes a decrease in respiratory function and bronchial 

hyperreactivity in children.53

Poor ambient air quality due to high levels of ozone 

can be a triggering factor for exacerbation, as well as a 

generative cause of the development of bronchial asthma.54 

In fact, short exposure to ozone seems to be significantly 

associated with an increase in clinic admissions in child-

hood.55 A significant statistical association was also found 

between O3 and admissions in asthmatic children aged 5 

to 14 years.46 An association between ozone and bronchial 

asthma emergency department visits across the entire age 

range, but statistically significant at ages 5 to 14 years.56

Other studies showed the following nine items: The first 

showed a 12% increase in pediatric asthma emergency 

department attendances in Helsinki, with each 25 mg/

m3 increase in ozone in the warm season,50 the second 

indicated increasing SO2 has an effect on admissions for 

childhood asthma,46 the third reviled a 5.98% increase in 

asthma admissions for every 10 mg/m3 increase in SO2,57 

the fourth relating to CO appeared that there was a time 

lag from the day of exposure to the day of hospital admis-

sion for asthma in children, from one58 to two days,59 the 
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fifth uncovered a relationship between NO2 and childhood 

asthma has been adequately investigated and in some it 

was positive.46,57,60 An association of NO2 with admissions for 

childhood bronchial asthma only during the winter season61 

and positive association was seen between increased NO2 

and hospital admissions in children with asthma.62 NO2 has 

also been shown to increase bronchial symptoms among 

children with asthma63 and reduce respiratory function in 

children who spend considerable time outdoors,64 the sixth 

indicated also, particulate matter appears to be pathogenic 

for childhood with bronchial asthma,46 the seventh showed 

that exposure to PM10 and CO was associated with increased 

hospital visits,65 the eighth confirmed that traffic-related air 

pollution (TRAP) containing PM25 and NO2 was associated 

with an increased prevalence of asthma up to age 12,66 and 

another study conducted in California showed an increased 

incidence of childhood asthma,67,68 the ninth confirmed 

that TRAP exposure is associated with an increased risk of 

asthma, allergic sensitization, and reduced lung function in 

school-age children and is dependent on their residential 

proximity to major highways.69 Also, it was shown that traf-

fic pollution is associated with the overall development of 

bronchial asthma in children.70

Additional studies concerning asthma in adults indicate 

that a cohort of women in the USA had exposure to PM25, 

which has been shown to increase the risk of developing 

asthma.71 Another study followed 23,704 adults for 10 years 

in eight countries and showed that PM25 from vehicular 

traffic increases the incidence of asthma in adults.72 The 

phenomenon is also observed in several studies correlating 

asthma admissions on desert dust days due to increased 

PM10.46,73,74 This relationship can be explained because desert 

dust particles are in the range of coarse suspended par-

ticles known to affect the respiratory system.75 Subsequent 

studies in the USA and Canada noted the association of 

particulate matter and O3 as the main pollutants associated 

with admissions for bronchial asthma and other respira-

tory diseases.77–81 In Seattle, USA, CO and PM10 appear to 

be jointly associated with asthma admissions in adults.82 

There is a positive association between outdoor air pollution 

and emergency room visits for asthma while the strongest 

correlations were for NO2 and CO and less, but statistically 

significant, for O3 and PM in another study.56 Finally, biomass 

burning appears to increase asthma symptoms.83

4.2. The six recommended steps for asthma control 
according to the American Lung Association

Below are six steps along with tips and resources to 

improve your asthma control, according to the American 

Lung Association: Step 1, visit your healthcare provider 

every 6–12 months or more often if you have symptoms; 

step 2, use a written asthma action plan to know the steps 

to prevent symptoms and to respond during an asthma 

episode; step 3, take your asthma medicines as directed; 

step 4, tell your healthcare provider what makes your 

symptoms worse; step 5, learn about creating healthy 

environments and step 6, monitor your asthma daily and 

treat symptoms quickly.84

5. DISCUSSION 

Asthma is a major public health problem both glob-

ally and nationally, and affects all age groups, presenting 

increasing incidence in many developing countries, with 

accompanying rising costs. It is a chronic disease which 

affects quality of life, productivity at work and school, as 

well as the use of health care, as it can potentially lead to 

death. Both incidence and prevalence of asthma are on 

the rise. Making informed decisions about the allocation 

of limited public health resources plays an important role 

in good asthma management practices. Its psychosocial 

cost constitutes an important measure for its impact on 

society. The cost of asthma treatment increases as disease 

control decreases, while significant cost savings could 

be achieved through proper management of asthmatic 

patients. Better asthma control can improve patients’ qual-

ity of life and reduce the relative costs to national health 

systems and to society.

The EU acts in many ways to reduce exposure to air 

pollution, e.g. legislation, co-operation with national and 

regional authorities responsible for air pollution and non-

government organizations. EU policies aim to reduce emis-

sions, and set limit and target values for air quality, in order 

to reduce air pollution exposure. PHC is the foundation and 

focus of the national health system of the country. It was a 

government priority since the need for the development of 

a new public PHC system had become urgent. The pillars 

of the system are free universal health coverage for the 

population, provision of quality health services according 

to the needs of the population and emphasis on preven-

tion, education and the promotion of community health.

The highest prevalence rates of patients with asthma are 

seen in the UK. In other epidemiologic studies of the Centers 

for Disease Control and Prevention (CDC), it is reported that 

the prevalence of asthma in the USA amounted to 3% in 

1970, 5.5% in 1996 and in 7.8% between 2006 and 2008. 

This fact entails a huge financial burden, with asthma cost-

ing an estimated $ 56 billion in the US in 2007. An increase 
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of 6% of the $ 53 billion spent in 2002 is observed.37 The 

prevalence of asthma is higher in the USA than in other 

countries. One study revealed a statistically significantly 

higher incidence of asthma among of children and adults 

born in the US.85 It is further stated that over the years 

1980–1999, asthma prevalence, morbidity and mortality 

increased among US adults. According to annual rates, these 

were higher in certain racial/ethnic minority populations 

compared to Caucasians. The racial populations/ethnic 

minorities reported greater use of emergency department 

services and more office visits for asthma treatment than 

with the Caucasians. A CDC report argued that between 

the estimated 16 million (7.5%) US adults with asthma, 

current self-reported asthma prevalence among racial/

ethnic populations of minorities ranged from 3.1–14.5%, 

while that of Caucasians rose to 7.6%.86

Asthma is a serious challenge for public health and 

has serious implications for both occupational health 

and school performance, as long as patients use hospital 

emergency services. Patients with allergic asthma and, more 

specifically, those who received immunotherapy, had bet-

ter health-related quality of life (HRQoL). Asthma severity 

was negatively affected by the HRQoL. In addition, HRQoL 

was affected negatively in obese patients with high body 

mass index (BMI).87 Eating fruits and vegetables is likely to 

protect children from getting asthma, as well and from 

allergic and other non-communicable diseases.88 

According to recent studies, reduced quality of life is 

associated with risk factors in adults with asthma, such as 

older age, smoking, lower income, comorbidities, physical 

inactivity, obesity, poor mental health, poor asthma con-

trol and its severity. Asthma patients were found to have 

symptoms or clinical diagnoses of anxiety or depression, 

which were seen to play a decisive role in understanding the 

association between asthma and quality of life. The 42.9% 

of patients with severe asthma presented alexithymia. Addi-

tionally, major depression was associated with dyspnea and 

higher BMI with worse self-efficacy asthma management, 

which resulted in reduced quality of life. Among patients 

with controlled asthma, about 85% had a good quality 

of life. Several studies have shown a correlation between 

asthma control and quality of life (p<0.001), while insomnia 

has been reported in 45% of adults with asthma.89

Other epidemiological studies show an increase of 

asthma prevalence in obese patients. A recent study on 

asthma and nutrition showed that adolescents with poor 

nutrition had more chances of experiencing asthma symp-

toms. Those that did not eat enough fruits and foods with 

vitamins C and E and omega-3 fatty acids had the highest 

chances of having an affected respiratory function. Obese 

patients with asthma experience more hospitalizations and 

use more drugs compared to asthma patients who are of 

normal weight.90 Early diagnosis can improve the quality of 

life of patients and reduce the overall social and financial 

burden associated with treatment. The diagnosis depends 

on the patient and the health professional.91

Corresponding to the social determinants of health, 

based on recent epidemiological intervention studies and 

the social determinants of health, including asthma, cover-

ing the period in 2014–2019 with the WHO’s conceptual 

framework for action, the majority of studies and interven-

tions to date focuses on intermediate determinants of 

health, such as housing. For this reason, structural policies 

for housing are proposed. The race/nationality remains a 

social factor for the inequalities in asthma, with risk from 

many overlapping determinants. Several effective interven-

tions have been developed, though there remains a need for 

research and innovation for effective political management. 

Strong evidence supports the key role of structural deter-

minants, which create social stratification and inequality 

in the development and progression of asthma.92

National education and the implementation programs, 

which are mainly based on primary care asthma education, 

should be systematic as they are able to reduce morbid-

ity and effect of asthma exacerbation with reduced cost. 

Research is necessary to determine the best management 

and the most effective strategies from the health team of 

the PHC.93 The pioneering “Asthma School” was developed 

at the Model HC, where the investigation of asthmatic 

patients was performed through the courses in PHC. The 

mean asthma control score according to the Asthma Control 

Test (ACTTM) was 17.48±3.73 (incomplete asthma control), 

as only 3% had a fully controlled asthma. Ninety-nine 

percent of asthmatic patients claimed that the program 

was very good. The aid to systematic services provided in 

the management of asthmatic patients in primary care is 

important, while also targeted patient education can play 

an essential role in primary care in terms of better compli-

ance and its effectiveness treatment, helping to reduce 

visits to secondary health structures.94

By raising local and national awareness activities for 

asthma and focusing the efforts of PHC to educate families 

and health professionals about effective methods of disease 

management and control, it is stated that the availability 

of effective treatments and international surveys are those 

that provide the constant indications for optimal asthma 

control in many countries.95 Further investigation is needed 

to determine the interaction of multiple determinants, 
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applying innovative strategies for targeting structural 

determinants and for the treatment of asthma.92

6. CONCLUSIONS 

Prior to the COVID-19 pandemic, several good practices 

had started bringing positive results for asthma patients. 

These included: First, the self-management of asthmatic 

patients which is important and requires better access to 

health care by improving their education. Bridging the gap 

between ethnic and racial disparities in its treatment and 

management of asthma can help control the disease, and 

achieve better results and prevention of the continuous 

increase in costs through management of the progression 

of extensive disease. It is important that the patient with 

asthma be treated by the attending physician and the 

medical and nursing team and is guided by the experts 

as a psychosomatic entity, investigating and recording 

asthma symptoms and the patient’s living conditions, with 

the ultimate goal of eliminating symptoms and limiting 

exacerbation, while maintaining a good level quality of 

life. Second, the local and national activities, in an effort to 

raise awareness about asthma, should focus their efforts 

on educating health professionals on effective methods 

of managing and controlling asthma. Aid for systematic 

services provided in the management of asthma patients in 

PHC is important, as well as targeted patient education can 

play an important role in PHC in terms of better compliance 

and treatment effectiveness by helping to reduce visits to 

secondary health facilities, thus strengthening social policy. 

Third, with the multifaceted activity of Hellenic Center for 

Disease Control and Prevention, the most effective and 

essential achievement of the goals that the Organization 

and the Ministry of Health had as a vision was realized, 

providing quality services to the citizens in the model HC 

of Peristeri, supporting public health. The benefits of the 

proper operation of the model HC with the contribution 

of Hellenic Center for Disease Control and Prevention, 

Ministry of Health played a developmental role in upgrad-

ing public health by strengthening local government and 

contributing to the mobilization of positive developments 

in PHC policy. The model HC of Peristeri implemented this 

new strategy with remarkable efficiency in order to apply 

modern approaches by providing upgraded services to the 

citizens in a period of economic crisis. The main purpose of 

the operation of the model HC of Peristeri was to provide a 

high level of PHC services, with the aim of setting develop-

ment conditions such as (a) “Standards” of providing quality 

services in PHC in the context of the single space of PHC 

and (b) additional and specialized outpatient care services, 

such as preventive medicine and applied health prevention 

programs aimed at preventing premature deaths, improving 

health status, and developing attitudes and behaviors that 

have a positive effect on health. Additional and specialized 

services such as palliative care, home care, rehabilitation 

and recovery were offered. 

The above goals were achieved with effort, in the con-

text of the model of “biopsychosocial” approach of the 

individual with a focus, both from the disease to health, and 

from treatment to prevention and appropriate care. With 

the PHC programs, it is important to improve the health 

of each individual in the population, to detect people with 

asthma, as it is difficult to self-manage the disease in daily 

clinical practice, affecting the quality of life of citizens and 

thus endangering their lives. Targeted patient education 

with asthma seems to play an important role in PHC as it 

can lead to better compliance and treatment effectiveness 

by helping to reduce visits to secondary health facilities.

With the experience gained from the COVID-19 pan-

demic and future predicted pandemic threats, we notice 

that additional research is needed to provide long-term 

solutions for asthma patients to increase the quality of 

care while reducing the financial burden and stress related 

symptoms and help guide governments in developing new 

social programs for health care. 
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ΠΕΡΙΛΗΨΗ

Η επιδημία του άσθματος και οι κοινωνικοοικονομικές επιπτώσεις του στη διαχείριση  

της πρωτοβάθμιας φροντίδας υγείας: «Η σχέση δημόσιας υγείας και της δημόσιας πολιτικής»

Ε. ΣΤΑΜΑΤΟΠΟΥΛΟΥ,1,2 Α. ΣΤΑΜΑΤΟΠΟΥΛΟΥ,1 Ε. ΠΑΠΑΓΕΩΡΓΙΟΥ,1 Φ. ΧΑΝΙΩΤΗΣ,1 Δ. ΧΑΝΙΩΤΗΣ1

1Τμήμα Βιοϊατρικών Επιστημών, Σχολή Επιστημών Υγείας και Πρόνοιας, Πανεπιστήμιο Δυτικής Αττικής, Αθήνα, 

2Παθολογικό Ιατρείο Εμπύρετων Λοιμώξεων/Τμήμα Επειγόντων Περιστατικών/ Τακτικά Εξωτερικά Ιατρεία,  

Γενικό Νοσοκομείο Αττικής «ΚΑΤ», Αθήνα

Αρχεία Ελληνικής Ιατρικής 2024, 41(2):190–201

Το άσθμα είναι ένα παγκόσμιο πρόβλημα δημόσιας υγείας, το οποίο χαρακτηρίζεται από μια χρόνια φλεγμονή των 

αεραγωγών που προσβάλλει όλες τις ηλικιακές ομάδες. Επηρεάζει 334 εκατομμύρια ανθρώπους παγκοσμίως και 

αναμένεται αύξησή του κατά 100 εκατομμύρια έως το 2025. Ενώ ορισμένοι ερευνητές είχαν υποθέσει ότι το ποσο-

στό θνησιμότητας από άσθμα θα μειωνόταν, τα αρχικά δεδομένα δείχνουν μια αύξηση που οδήγησε σε σημαντική 

νοσηρότητα, με αποτέλεσμα μια μετρήσιμη και διαρκή αύξηση των επισκέψεων στα τμήματα επειγόντων περιστα-

τικών, καθώς το μη ελεγχόμενο άσθμα είναι γνωστό ότι έχει σοβαρές συνέπειες στους ασθενείς και έχει υπολογιστεί 

ότι προκαλεί μεγαλύτερο αριθμό περιπτώσεων αναπηρίας. Όπως υποστηρίζεται από την παγκόσμια ιατρική βιβλι-

ογραφία, το βρογχικό άσθμα επηρεάζει όλες τις ηλικίες και έχει αυξανόμενη επίπτωση σε πολλές αναπτυσσόμενες 

χώρες, ενώ η έξαρσή του είναι γνωστό ότι προκαλεί σημαντικά κοινωνικά και ψυχολογικά προβλήματα στους ασθε-

νείς και αυξάνει το κόστος φροντίδας υγείας. Μελέτες επιβεβαιώνουν ότι η ατμοσφαιρική ρύπανση μπορεί να επι-

δεινώσει τα συμπτώματα του άσθματος, ενώ επιδημιολογικές μελέτες αναφέρουν ότι η μακροχρόνια έκθεση στην 

ατμοσφαιρική ρύπανση συχνά σχετίζεται με δυσμενή συμπτώματα όπως συριγμό και παραγωγικό βήχα συνοδευό-

μενο από απόχρεμψη. Η παρούσα μελέτη αναδεικνύει την επιβάρυνση των επιπτώσεων του άσθματος στην κοινω-

νία και εκθέτει την οικονομική επιβάρυνση ως σημαντικό μέτρο του αντικτύπου της στην κοινωνία. Κατά τη διάρ-

κεια της πανδημίας COVID-19, ο μεγάλος περιορισμός στη φροντίδα από το Εθνικό Σύστημα Υγείας και η απαίτηση 

για παροχή εξ αποστάσεως περίθαλψης αφορούσε σχεδόν τους μισούς από τους ασθενείς με άσθμα, οι οποίοι δή-

λωσαν ότι η φροντίδα που έλαβαν από απόσταση δεν ήταν της ίδιας ποιότητας με τη φροντίδα με φυσική παρου-

σία. Το κόστος του άσθματος αυξάνεται καθώς μειώνεται ο έλεγχος της νόσου και θα μπορούσε να επιτευχθεί σημα-

ντική εξοικονόμηση κόστους μέσω της σωστής διαχείρισης των ασθενών με άσθμα, ενισχύοντας τη σχέση μεταξύ 

δημόσιας υγείας και δημόσιας πολιτικής. Η στοχευμένη εκπαίδευση των ασθενών με άσθμα είναι σημαντική στην 

πρωτοβάθμια φροντίδα υγείας και μπορεί να οδηγήσει σε καλύτερη συμμόρφωση του ασθενούς και μεγαλύτερη 

αποτελεσματικότητα της θεραπείας.

Λέξεις ευρετηρίου:  Άσθμα, Δημόσια πολιτική, Δημόσια υγεία, Επίπτωση και επιπολασμός άσθματος, Κόστος άσθματος, Πρωτοβάθμια 

φροντίδα υγείας, Σχολείο άσθματος



THE ASTHMA EPIDEMIC AND ITS SOCIOECONOMIC IMPACT 199

 8. UNITED NATIONS. A/RES/70/1: Transforming our world – the 

2030 agenda for sustainable development. UN, 2015. Available 

at: http://www.un.org/ga/search/ view_doc.asp?symbol=A/

RES/70/1 and Lang=E

 9. LAW 4486/2017. Reform of Primary Health Care, emergency ar-

rangements of the Ministry of Health and other provisions. 

Government Gazette 115/A/7.8.2017. Available at: https://

www.e-nomothesia.gr/kat-ygeia/nomos-4486-2017-fek-

115a-7-8-2017.html

 10. GUPTA RP, MUKHERJEE M, SHEIKH A, STRACHAN DP. Persistent vari-

ations in national asthma mortality, hospital admissions and 

prevalence by socioeconomic status and region in England. 

Thorax 2018, 73:706–712

 11. DEPARTMENT OF HEALTH/MEDICAL DIRECTORATE/RESPIRATORY TEAM. 

An outcomes strategy for COPD and asthma: NHS companion 

document – impact report. London, 2012. Available at: https://

assets.publishing.service.gov.uk/government/ uploads/sys-

tem/uploads/attachment_data/file/216532/dh_134002.pdf

 12. STAMATOPOULOU E, ALEKSIADIS A, MATSIGKOS E, LOLI G, ANAGNOS-

TOPOULOS C, PATOURAS G ET AL. The contribution of physiother-

apy in primary health care (PHC) in patients with chronic ob-

structive pulmonary disease (COPD). In: Stamatopoulou E, 

Hadjipaschali E, Konstantinidis A (eds) Pattern urban health 

center of Peristeri: The contribution of pneumonological unit in 

Primary Health Care (PHC): Best practices. Primary Care Res-

piratory Society UK/McMillan Publishers Ltd, Annual Con-

ference – Sharing success: Inspiring excellence in respirato-

ry care, Leicestershire, 2014, 14110 (abstract R36–37)

 13. HELLENIC PULMONOLOGY SOCIETY. What is asthma? myasthma.

gr, 2012–2019. Available at: https://bit.ly/2ROMAKW

 14. STAMATOPOULOU E. Education for asthma self-management in 

primary care. Educational dimensions and demands of the 

nursing role in the community. 9th Panhellenic and 8th Pan-

European Scientific and Professional Nursing Conference, 

Hellenic Nurses Association (HNA), Kalamata, 2016

 15. LUND VJ. Diagnosis and treatment of nasal polyps. Br Med J 

1995, 311:1411–1414

 16. DRAKE-LEE AB, LOWE D, SWANSTON A, GRACE A. Clinical profile and 

recurrence of nasal polyps. J Laryngol Otol 1984, 98:783–793

 17. BJERMER L. Asthma in adults. In: Akdis CA, Agache I (Cons) World 

atlas of allergy. Hellenic Society of Allergy & Clinical Immu-

nology (translation). Published by the European Academy of 

Allergy and Clinical Immunology, BETA Medical Publications, 

Athens, 2014. Available at: https://bit.ly/2TUSPd4

 18. STAMATOPOULOU Ε, STAMATOPOULOU A, CHRISTODOULI BRINIA A, 

TSILIAS D, GIANNAKOPOULOS D, KONTODIMOPOULOS N. Good prac-

tices investigating bronchial asthma as psychosomatic disease. 

Primary Care Respiratory Update 2017 (abstract BP24, 4:3)

 19. SMITH H. Psychological factors and asthma. In: Akdis CA, Agache 

I (Synth) World atlas of asthma. Hellenic Society of Allergy and 

Clinical Immunology (translation). European Academy of Al-

lergy and Clinical Immunology Publication. Hellenic Society 

of Allergy and Clinical Immunology, 2015:64–67. Available 

at: https://https://bit.ly/2SIgtNC

 20. CHAN M. WHO Director-General launches diabetes report 2016. 

Available at: https://www.who.int/director-general/speech-

es/detail/who-director-general-launches-diabetes-report

 21. WORLD HEALTH ORGANIZATION. The world health report 2008: 

Primary health care – now more than ever. Library Catalogu-

ing-in-Publication Data, WHO, Geneva, 2008. Available at: htt-

ps://apps.who.int/iris/handle/10665/43949

 22. EUROPEAN LUNG WHITE BOOK. Part C – Major respiratory dis-

eases: Chapter 12. Adult asthma 2021. ERS, Sheffield, 2021. 

Available at: https://bit.ly/1Nn35EL

 23. HELLENIC PULMONOLOGY SOCIETY. Asthma in Greece. myasth-

ma.gr, 2012–2021. Available at: https://bit.ly/2FQnuVD

 24. MASOLI M, FABIAN D, HOLT S, BEASLEY R; GLOBAL INITIATIVE FOR 

ASTHMA (GINA) PROGRAM. The global burden of asthma: Ex-

ecutive summary of the GINA Dissemination Committee re-

port. Allergy 2004, 59:469–478

 25. PRIMARY CARE RESPIRATORY SOCIETY. Inspiring best practice in 

respiratory care. PCRS, West Midlands, 2019. Available at: htt-

ps://www.pcrs-uk.org/news/sensational-headlines-prompt-

wake-call-asthma-improvement

 26. ASTHMA UK. The reality of asthma care in the UK. Annual asth-

ma survey 2018 report. Asthma UK, London, 2018. Available 

at: https://bit.ly/2MsHy0P

 27. ROYAL COLLEGE OF PHYSICIANS. Why asthma still kills: The Na-

tional Review of Asthma Deaths (NRAD) Confidential Enquiry 

report. RCP, London, 2014. Available at: https://www.asthma.

org.uk/globalassets/campaigns/nrad-full-report.pdf

 28. ASTHMA AND ALLERGY FOUNDATION OF AMERICA. Asthma capi-

tals. AAFA, Arlington, VA, 2022. Available at: https://aafa.org/

asthma-allergy-research/our-research/asthma-capitals/

 29. ASTHMA UK. Asthma care in a crisis: Annual asthma survey 2020, 

Asthma UK, London, 2020. Available at: https://www.asth-

ma.org.uk/65fe870b/contentassets/ 927811d182034c45be-

beb56824a023bf/aas-2020_2a-1.pdf

 30. STAMATOPOULOU E, STAMATOPOULOU A, PAPAGEORGIOU E, CHANI-

OTIS F, CHANIOTIS D. Cost of asthma and socio-economic con-

sequences. Panhellenic Conference on Economics and Health 

Policies “Public Health and Political Economy of the COVID-19 

Pandemic”, Athens, 2020:EA62

 31. STAMATOPOULOU E, STAMATOPOULOU A, PAPAGEORGIOU E, CHA-

NIOTIS F, CHANIOTIS D. Asthma and COVID-19. 23rd Panhellenic 

Conference of the Hellenic Society of Internal Medicine, Ath-

ens, 2020:AA54

 32. CENTERS FOR DISEASE CONTROL AND PREVENTION. Asthma in the 

US: Growing every year. CDC Vital Signs, 2011. Available at: 

https://www.cdc.gov/vitalsigns/asthma/index.html

 33. HALL MJ, OWINGS MF. 2000 national hospital discharge survey. 

Adv Data 2002, 329:1–18

 34. WALTER H, SADEQUE-IQBAL F, ULYSSE R, CASTILLO D, FITZPATRICK A, 

SINGLETON J. The effectiveness of school-based family asth-

ma educational programs on the quality of life and number 

of asthma exacerbations of children aged five to 18 years di-

agnosed with asthma: A systematic review protocol. JBI Da-

tabase System Rev Implement Rep 2015, 13:69–81

 35. AKINBAMI LJ, MOORMAN JE, LIU X. Asthma prevalence, health 

care use, and mortality: United States, 2005–2009. Natl Health 

Stat Report 2011, 37:1–14

 36 MAZUREK JM, SYAMLAL G. Prevalence of asthma, asthma attacks, 



200 E. STAMATOPOULOU et al

and emergency department visits for asthma among work-

ing adults – National Health Interview Survey, 2011–2016. 

MMWR Morb Mortal Wkly Rep 2018, 67:377–386

 37. LOFTUS PA, WISE SK. Epidemiology and economic burden of 

asthma. Int Forum Allergy Rhinol 2015, 5(Suppl 1):S7–S10

 38. DOMINGUEZ-ORTEGA J, PHILLIPS-ANGLES E, BARRANCO P, QUIRCE S. 

Cost-effectiveness of asthma therapy: A comprehensive re-

view. J Asthma 2015, 52:529–537

 39. NURMAGAMBETOV T, KUWAHARA R, GARBE P. The economic bur-

den of asthma in the United States, 2008–2013. Ann Am Thorac 

Soc 2018, 15:348–356

 40. CENTERS FOR DISEASE CONTROL AND PREVENTION; NATIONAL CENT-

ER FOR HEALTH STATISTICS. New estimates for asthma tracked. 

NCHS/CDC Public Affairs 2001:(301)458–4800. Available at: 

http://www.cdc.gov/nchs/pressroom/01facts/asthma

 41. GLOBAL INITIATIVE FOR ASTHMA. Global strategy for asthma man-

agement and prevention. GINA, 2014. Available at: www.gi-

nasthma.org

 42. WORLD HEALTH ORGANIZATION. WHO’s ambient air pollution 

database – update 2014. WHO, Geneva, 2014. Available at: 

http://www.iarc.fr/en/mediacentre/iarcnews/ pdf/pr221

 43. LIM SS, VOS T, FLAXMAN AD, DANAEI G, SHIBUYA K, ROHANI HA ET 

AL. A comparative risk assessment of burden of disease and 

injury attributable to 67 risk factors and risk factor clusters in 

21 regions, 1990–2010: A systematic analysis for the Global 

Burden of Disease Study 2010. Lancet 2012, 380:2224–2260

 44. GUARNIERI M, BALMES JR. Outdoor air pollution and asthma. 

Lancet 2014, 383:1581–1592

 45. LELIEVELD J, EVANS JS, FNAIS M, GIANNADAKI D, POZZER A. The con-

tribution of outdoor air pollution sources to premature mor-

tality on a global scale. Nature 2015, 525:367–371

 46. SAMOLI E, NASTOS PT, PALIATSOS AG, KATSOUYANNI K, PRIFTIS KN. 

Acute effects of air pollution on pediatric asthma exacerba-

tion: Evidence of association and effect modification. Environ 

Res 2011, 111:418–424

 47. ATKINSON RW, ANDERSON HR, STRACHAN DP, BLAND JM, BREMNER 

SA, PONCE DE LEON A. Short-term associations between out-

door air pollution and visits to accident and emergency de-

partments in London for respiratory complaints. Eur Respir J 

1999, 13:257–265

 48. BARNETT AG, WILLIAMS GM, SCHWARTZ J, NELLER AH, BEST TL, PETRO-

ESCHEVSKY AL ET AL. Air pollution and child respiratory health: 

A case-crossover study in Australia and New Zealand. Am J 

Respir Crit Care Med 2005, 171:1272–1278

 49. GOUVEIA N, FLETCHER T. Respiratory diseases in children and 

outdoor air pollution in São Paulo, Brazil: A time-series anal-

ysis. Occup Environ Med 2000, 57:477–483

 50. HALONEN JI, LANKI T, TIITTANEN P, NIEMI JV, LOH M, PEKKANEN J. 

Ozone and cause-specific cardiorespiratory morbidity and 

mortality. J Epidemiol Community Health 2010, 64:814–820

 51. GAO Y, CHAN EY, LI LP, HE QQ, WONG TW. Chronic effects of ambi-

ent air pollution on lung function among Chinese children. 

Arch Dis Child 2013, 98:128–135

 52. GAO Y, CHAN EY, LI L, LAU PW, WONG TW. Chronic effects of ambi-

ent air pollution on respiratory morbidities among Chinese 

children: A cross-sectional study in Hong Kong. BMC Public 

Health 2014, 14:105

 53. IERODIAKONOU D, ZANOBETTI A, COULL BA, MELLY S, POSTMA DS, 

BOEZEN HM ET AL. Ambient air pollution, lung function, and 

airway responsiveness in asthmatic children. J Allergy Clin Im-

munol 2016, 137:390–399

 54. McCONNELL R, BERHANE K, GILLILAND F, LONDON SJ, ISLAM T, GAUD-

ERMANN WJ ET AL. Asthma in exercising children exposed to 

ozone: A cohort study. Lancet 2002, 359:386–391

 55. SHEFFIELD PE, ZHOU J, SHMOOL JLC, CLOUGHERTY JE. Ambient 

ozone exposure and children’s acute asthma in New York 

City: A case-crossover analysis. Environ Health 2015, 14:25

 56. VILLENEUVE PJ, CHEN L, ROWE BH, COATES F. Outdoor air pollution 

and emergency department visits for asthma among children 

and adults: A case-crossover study in northern Alberta, Can-

ada. Environ Health 2007, 6:40

 57. SUNYER J, ATKINSON R, BALLESTER F, LE TERTRE A, AYRES JG, FORAS-

TIERE F ET AL. Respiratory effects of sulphur dioxide: A hierar-

chical multicity analysis in the APHEA 2 study. Occup Environ 

Med 2003, 60:e2

 58. GIOVANNINI M, SALA M, RIVA E, RADAELLI G. Hospital admissions 

for respiratory conditions in children and outdoor air pollu-

tion in Southwest Milan, Italy. Acta Paediatr 2010, 99:1180–

1185

 59. SZYSZKOWICZ M. Ambient air pollution and daily emergency 

visits for asthma in Edmonton, Canada. Int J Occup Med Envi-

ron Health 2008, 21:25–30

 60. MORGAN G, CORBETT S, WLODARCZYK J. Air pollution and hospi-

tal admissions in Sydney, Australia, 1990 to 1994. Am J Public 

Health 1998, 88:1761–1766

 61. SUNYER J, SPIX C, QUÉNEL P, PONCE-DE-LEÓN A, PÖNKÄ A, BARU-

MANDZADEH T ET AL. Urban air pollution and emergency ad-

missions for asthma in four European cities: The APHEA Pro-

ject. Thorax 1997, 52:760–765

 62. PEEL JL, TOLBERT PE, KLEIN M, METZGER KB, FLANDERS WD, TODD K 

ET AL. Ambient air pollution and respiratory emergency de-

partment visits. Epidemiology 2005, 16:164–174

 63. McCONNELL R, BERHANE K, GILLILAND F, LONDON SJ, VORA H, AVOL 

E ET AL. Air pollution and bronchitic symptoms in Southern 

California children with asthma. Environ Health Perspect 1999, 

107:757–760

 64. GAUDERMAN WJ, GILLILAND GF, VORA H, AVOL E, STRAM D, McCO-

NNELL R ET AL. Association between air pollution and lung 

function growth in Southern California children: Results from 

a second cohort. Am J Respir Crit Care Med 2002, 166:76–84

 65. NORRIS G, YOUNGPONG SN, KOENIG JQ, LARSON TV, SHEPPARD L, 

STOUT JW. An association between fine particles and asthma 

emergency department visits for children in Seattle. Environ 

Health Perspect 1999, 107:489–493

 66. BOWATTE G, LODGE C, LOWE AJ, ERBAS B, PERRET J, ABRAMSON MJ 

ET AL. The influence of childhood traffic-related air pollution 

exposure on asthma, allergy and sensitization: A systemat-

ic review and a meta-analysis of birth cohort studies. Allergy 

2015, 70:245–256

 67. McCONNELL R, BERHANE K, YAO L, JERRETT M, LURMANN F, GILLILAND 

F ET AL. Traffic, susceptibility and childhood asthma. Environ 

Health Perspect 2006, 114:766–772



THE ASTHMA EPIDEMIC AND ITS SOCIOECONOMIC IMPACT 201

 68. GAUDERMAN WJ, AVOL E, LURMANN F, KUENZLI N, GILLILAND F, PE-

TERS J ET AL. Childhood asthma and exposure to traffic and 

nitrogen dioxide. Epidemiology 2005, 16:737–743

 69. JUNG DY, LEEM JH, KIM HC, KIM JH, HWANG SS, LEE JY ET AL. Effect 

of traffic-related air pollution on allergic disease: Results of 

the Children’s Health and Environmental Research. Allergy 

Asthma Immunol Res 2015, 7:359–366

 70. YAMAZAKI S, SHIMA M, NAKADATE T, OHARA T, OMORI T, ONO M ET 

AL. Association between traffic-related air pollution and de-

velopment of asthma in school children: Cohort study in Ja-

pan. J Expo Sci Environ Epidemiol 2014, 24:372–379

 71. YOUNG MT, SANDLER DP, DeROO LA, VEDAL S, KAUFMAN JD, LON-

DON SJ. Ambient air pollution exposure and incident adult 

asthma in a nationwide cohort of US women. Am J Respir Crit 

Care Med 2014, 190:914–921

 72. JACQUEMIN B, SIROUX V, SANCHEZ M, CARSIN AE, SCHIKOWSKI T, 

ADAM M ET AL. Ambient air pollution and adult asthma inci-

dence in six European cohorts (ESCAPE). Environ Health Per-

spect 2015, 123:613–621

 73. MIDDLETON N, YIALLOUROS P, KLEANTHOUS S, KOLOKOTRONI O, 

SCHWARTZ J, DOCKERY DW ET AL. A 10-year time-series anal-

ysis of respiratory and cardiovascular morbidity in Nicosia, 

Cyprus: The effect of short-term changes in air pollution and 

dust storms. Environ Health 2008, 7:39

 74. GYAN K, HENRY W, LACAILLE S, LALOO A, LAMSEE-EBANKS C, McKAY S 

ET AL. African dust clouds are associated with increased pedi-

atric asthma accident and emergency admissions on the Car-

ibbean island of Trinidad. Int J Biometeorol 2005, 49:371–376

 75. BRUNEKREEF B, FORSBERG B. Epidemiological evidence of ef-

fects of coarse airborne particles on health. Eur Respir J 2005, 

26:309–318

 76. PÖNKÄ A. Asthma and low level air pollution in Helsinki. Arch 

Environ Health 1991, 46:262–270

 77. SCHWARTZ J. Air pollution and hospital admissions for the el-

derly in Birmingham, Alabama. Am J Epidemiol 1994, 139:589–

598

 78. SCHWARTZ J. Air pollution and hospital admissions for the el-

derly in Detroit, Michigan. Am J Respir Crit Care Med 1994, 

150:648–655

 79. SCHWARTZ J. PM10, ozone, and hospital admissions for the el-

derly in Minneapolis-St Paul, Minnesota. Arch Environ Health 

1994, 49:366–374

 80. BURNETT RT, DALES R, KREUSKI D, VINCENT R, DANN T, BROOK JR. As-

sociations between ambient particulate sulfate and admis-

sions to Ontario hospitals for cardiac and respiratory diseas-

es. Am J Epidemiol 1995, 142:15–22

 81. SCHWARTZ J. Air pollution and hospital admissions for respir-

atory disease. Epidemiology 1996, 7:20–28

 82. SHEPPARD L, LEVY D, NORRIS G, LARSON TV, KOENIG JQ. Effects of 

ambient air pollution on nonelderly asthma hospital admis-

sions in Seattle, Washington, 1987–1994. Epidemiology 1999, 

10:23–30

 83. TREVOR J, ANTONY V, JINDAL SK. The effect of biomass fuel ex-

posure on the prevalence of asthma in adults in India – re-

view of current evidence. J Asthma 2014, 51:136–141

 84. AMERICAN LUNG ASSOCIATIONS. Strategies for addressing asth-

ma for healthcare providers. ALA, 2022. Available at: https://

www.lung.org/lung-health-diseases/lung-disease-lookup/

asthma/health-professionals-educators/strategies-for-ad-

dressing

 85. IQBAL S, ORAKA E, CHEW GL, FLANDERS WD. Association between 

birthplace and current asthma: The role of environment and 

acculturation. Am J Public Health 2014, 104(Suppl 1):S175–S182

 86. CENTERS FOR DISEASE CONTROL AND PREVENTION (CDC). Asth-

ma prevalence and control characteristics by race/ethnici-

ty – United States, 2002. MMWR Morb Mortal Wkly Rep 2004, 

53:145–148

 87. STAMATOPOULOU E, CHRISTODOULI BRINIA A, STAMATOPOULOU A, 

KONTODIMOPOULOS N. Investigation health related quality of 

life adult patients with asthma. In: 2017 Primary Care Respir-

atory Society UK (PCRS-UK) Annual Conference: Beyond the 

Respiratory Consultation – Inspiring Lifelong Change, Tel-

ford International Centre, Telford. npj Primary Care Respira-

tory Medicine 2017, 27:17008 (abstract S33)

 88. ELLWOOD P, ASHER MI, GARCÍA-MARCOS L, WILLIAMS H, KEIL U, ROB-

ERTSON C ET AL. Do fast foods cause asthma, rhinoconjunctivi-

tis and eczema? Global findings from the International Study 

of Asthma and Allergies in Childhood (ISAAC) phase three. 

Thorax 2013, 68:351–360

 89. STAMATOPOULOU E, STAMATOPOULOU A, PAPAGEORGIOU E, CHA-

NIOTIS F, CHANIOTIS D. Quality of life in patients with asthma. 

47th Annual Panhellenic Medical Conference, Athens, 2021: 

R.366

 90. STAMATOPOULOU E, STAMATOPOULOU A, PAPAGEORGIOU E, CHA-

NIOTIS F, CHANIOTIS D ET AL. Asthma and nutrition. 47th Annu-

al Panhellenic Medical Conference, Athens, 2021: R.371

 91. VARELA-CENTELLES P, DIZ-IGLESIAS P, ESTANY-GESTAL A, ULLOA-MO-

RALES Y, BUGARÍN-GONZÁLEZ R, SEOANE-ROMERO JM. Primary care 

physicians and nurses: Targets for basic periodontal educa-

tion. J Periodontol 2018, 89:915–923

 92. SULLIVAN K, THAKUR N. Structural and social determinants of 

health in asthma in developed economies: A scoping review 

of literature published between 2014 and 2019. Curr Allergy 

Asthma Rep 2020, 20:5

 93. HAAHTELA T, TUOMISTO LE, PIETINALHO A, KLAUKKA T, ERHOLA M, 

KAILA M ET AL. A 10-year asthma programme in Finland: Ma-

jor change for the better. Thorax 2006, 61:663–670.

 94. STAMATOPOULOU E, HADJIPASCHALI E, KONSTANTINIDIS A. Investi-

gation of asthmatic patients in primary health care. Primary 

Care Respiratory Society UK, National Primary Care Confer-

ence (PCRS-UK), Whittlebury Hall, Northampton, 2015 (ab-

stract R56)

 95. GLOBAL INITIATIVE FOR ASTHMA. Global strategy for asthma man-

agement and prevention. GINA, 2018. Available at: https://

ginasthma.org

Corresponding author: 

  E. Stamatopoulou, Department of Biomedical Sciences, Uni-

versity of West Attica, Aghiou Spyridonos street, 122 43 Egaleo, 

Attica, Greece

  e-mail: estamatopoulou@uniwa.gr; elenastamatopoyloy@

gmail.com
...................................................................................................................................................


