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Summary. Respiratory disease is the major cause of mortality and morbidity worldwide, with

infants and young children especially susceptible. The spectrum of disease ranges from acute

infections to chronic non-communicable diseases. Five respiratory conditions dominate—acute

respiratory infections, chronic obstructive pulmonary disease, asthma, tuberculosis (TB), and lung

cancer. Pneumonia remains the predominant cause of childhood mortality, causing nearly 1.3

million deaths each year, most of which are preventable. Asthma is the commonest non-

communicable disease in children. Pediatric TB constitutes up to 20% of the TB caseload in high

incidence countries. Environmental exposures such as tobacco smoke, indoor air pollution, and

poor nutrition are common risk factors for acute and chronic respiratory diseases. Pediatric and

adult respiratory disease is closely linked. Early childhood respiratory infection or environmental

exposures may lead to chronic disease in adulthood. Childhood immunization can effectively

reduce the incidence and severity of childhood pneumonia; childhood immunization is also

effective for reducing pneumonia in the elderly. The Forum of International Respiratory Societies

(FIRS), representing themajor respiratory societiesworldwide, has produced a global roadmap of

respiratory diseases, Respiratory Disease in the World: Realities of Today—Opportunities for

Tomorrow. This highlights the burden of respiratory diseases globally and contains specific

recommendations for effective strategies. Greater availability and upscaled implementation of

effective strategies for prevention and management of respiratory diseases is needed worldwide

to improve global health and diminish the current inequities in health care worldwide. Pediatr

Pulmonol. � 2014 Wiley Periodicals, Inc.
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Respiratory diseases affect the lives of more than one
billion people worldwide and are the predominant cause
of mortality and morbidity.1–7 Infants and young children
are especially susceptible. Five respiratory conditions
predominantly contribute to the global burden—acute
respiratory infections, chronic obstructive pulmonary
disease (COPD), asthma, tuberculosis (TB), and lung
cancer. Accounting annually for over four million deaths,
respiratory infections are the leading cause of death in

low- or middle-income countries (LMICs).7 COPD
affecting more than 200 million people, is the fourth
leading cause of death in the world and is increasing in
prevalence globally.5,6 About 235 million people world-
wide have asthma,1 with a rising prevalence reported
especially in LMICs. Annually, almost 8.7 million people
develop TB, while 1.4 million die from this disease.4

Lung cancer is the most common malignancy worldwide,
responsible for 1.4 million deaths, or about 18% of all
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cancer mortality.8 Respiratory diseases disproportionate-
ly affect children; pneumonia is the leading cause of death
in infants and children under 5 years.9

In this context, Pediatric Pulmonology has initiated a
focus on global child lung health. This is the first article in
this initiative to publish original articles and reviews on
global health issues relevant to children. The article
highlights the global epidemiology of respiratory ill-
nesses, with special attention to a recent report from the
Forum of International Respiratory Societies (FIRS).10

FORUM OF INTERNATIONAL RESPIRATORY
SOCIETIES (FIRS) AND THE GLOBAL ROADMAP
OF RESPIRATORY DISEASES

The Forum of International Respiratory Societies
(FIRS) is an organization that represents major respirato-
ry societies worldwide, including the American College
of Chest Physicians (ACCP), Asociación Latinoamer-
icana de Tórax (ALAT), Asian Pacific Society of
Respirology (APSR), American Thoracic Society
(ATS), European Respiratory Society (ERS), Internation-
al Union Against Tuberculosis and Lung Disease
(IUATLD), and Pan African Thoracic Society (PATS).
For nearly a decade, FIRS has been working for the
improvement of global lung health. It is therefore timely
that FIRS has released a publication of the global roadmap
of respiratory diseases, entitledRespiratoryDisease in the
World: Realities of Today—Opportunities for Tomorrow,
which is intended to highlight the burden of respiratory
diseases globally and to promote more widespread
implementation of effective preventative and manage-
ment strategies.10 This publication addresses both
infectious and non-communicable respiratory diseases,
which have gained rising attention globally.

ENVIRONMENTAL RISK FACTORS

Environmental exposures such as tobacco smoke,
indoor air pollution, and poor nutrition are common
risk factors for many of these conditions. Tobacco smoke
exposure is a major risk factor for respiratory infections,
COPD, asthma, TB, and lung cancer.11 Smoking was
estimated to be responsible for 12% of deaths in men and
6% of deaths in women globally in 2004.12 It is projected
that as many as one billion people will die from tobacco
smoking in the 21st century,13 the greatest proportion
from respiratory diseases. In the United States, current
smokers are 25 times more likely to die of lung cancer
than those who never smoked.14 The life-expectancy is
shortened by ten-years in smokers.11 About 50% of all
households in the world and 90% of rural households use
solid fuels, exposing over two billion people to the toxic
effects of biomass fuel.15 The World Health Organization
estimates that 1.6 million deaths can be attributed to
indoor smoke each year. Most disease and death

attributable to exposure to poor indoor air quality occurs
in women and children, especially in low-income
families,16 predisposing to COPD, lung cancer as well
as pneumonia and asthma in children.17 Socio-economic
adversity impacts on lung health, influencing the
epidemiology and severity of illness. For example,
malnutrition occurs in almost half of all children
dying from pneumonia, while lack of breastfeeding is
associated with a 15-fold higher risk of developing
pneumonia.9,18

THE BURDEN OF CHILDHOOD RESPIRATORY
ILLNESS

Great strides have been made in the last 20 years in
reducing under 5mortality from 90 per 1,000 live births in
1990 to 48 per 1,000 in 2012.18 However, approximately
6.6million children under 5 years of age still die annually.
Pneumonia is the predominant cause of death, leading to
nearly 1.3 million childhood deaths each year, most of
which are preventable.9,18 Further, the reduction in under
5 mortality is inadequate to meet the target for Millenium
Development Goal number 4 (MDG4) by 2015, to attain a
two-thirds reduction from the 1990 levels. At current
rates, MDG4 will only be achieved in 2028, with African
countries especially lagging.18

Infants and young children are particularly vulnerable
to respiratory disease. Although data from LMICs are
limited, the evidence indicates that more than 90% of
respiratory related childhood deaths occur in these
regions.9,18,19 Amongst these, the burden is heavily
skewed towards African nations where half of pneumo-
nia-associated deaths occur.18 In addition, pneumonia is a
major contributor to deaths in children with malnutrition
or HIV infection.18,20

Tuberculosis is another respiratory infection associated
with much morbidity and mortality, especially in high
incidence areas and regions with high HIV prevalence.
While the burden of childhood TB is difficult to
accurately quantify due to lack of capacity for making
a microbiologic diagnosis in children, estimates are that it
accounts for 15% to 20% of the TB caseload in high
incidence areas.21 There are approximately 530,000 new
cases of childhood TB and 75,000 deaths annually in
children.21 The pediatric HIV epidemic is now largely
confined to sub-Saharan Africa, where almost 3 million
HIV-infected children live.22 Prenatal screening, effective
preventative perinatal interventions, and use of antiretro-
viral therapy (ART) have substantially reduced the
incidence of pediatric HIV and of HIV-associated
respiratory disease in many countries. ART has enabled
long term survival of perinatally infected children, who
may develop HIV-associated chronic lung disease.20

However, there are still gaps in access to ART in children
with only 28% of eligible children receiving this
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compared to 59% of adults.18 Thus, HIV-associated lung
disease remains an important cause of childhood
morbidity and mortality in sub-Saharan Africa.
Asthma is the most common non-communicable

disease in children, affecting about 14% of children
globally, with a rising prevalence worldwide.23 Though
regarded as a disease of higher income societies, data
from global comparative studies show that the prevalence
of childhood asthma in many LMICs is higher than the
global average and that the burden is also increasing in
these areas.23–25 Furthermore, children living in these
countries have more severe symptoms than those in high-
income settings.25 Inmany LMICs nearly 30%of children
with severe asthma symptoms have never been diagnosed
with asthma.25 Over 80% of asthma-related deaths occur
in LMICs. In these areas, under diagnosis is a problem in
part due to health systems that are overwhelmed by
communicable respiratory diseases.26

While COPD is regarded as an adult disease, increasing
evidence suggests that its origins may be in childhood,
related to early childhood respiratory tract infection or
tobacco smoke exposure.27,28 Prenatal tobacco smoke
exposure may contribute to COPD, and lead to long-term
reductions in lung function and chronic wheezing
illness.29

THE IMPACT OF ADULT RESPIRATORY ILLNESS
ON CHILD HEALTH

Adult respiratory disease can have a direct negative
impact on child heath. Children living in households in
which an adult with COPD are at increased risk of lower
respiratory tract infection such as pneumonia. Passive
exposure to tobacco smoke substantially increases the
risk of pneumonia, asthma, and greater severity of
respiratory illnesses.30 An adult household TB contact is
an important risk factor for transmission, especially to
infants or young children.21 In high HIV prevalence
areas, the risk of childhood TB is particularly high.
Similarly, a child living in an HIV-infected household
will have increased risk of lower respiratory tract
infections or TB, even when the child is HIV-negative.20

Conversely, childhood immunization particularly with
the new conjugate vaccines can effectively reduce the
incidence and severity of childhood pneumonia; further,
childhood immunization is effective for reducing
pneumonia in the elderly.31

Respiratory illness in a parent or caregiver can have
important indirect, negative effects on child health. A sick
parent who is unable to work, may result in reduced
household income and poverty, including childhood
malnutrition. Loss of a parent from respiratory illness
is devastating for a child with social, psychological, and
economic consequences negatively impacting on child
health.

PREVENTION AND MANAGEMENT

Most childhood respiratory deaths are preventable.9,18

However, implementation of available effective preven-
tive and management interventions is still a real
challenge. Scaling up of available, cost-effective inter-
ventions can prevent 65% pneumonia deaths by 2025.18,32

Improved access to health care, better nutrition, promo-
tion of breast-feeding, improved living conditions and
reduced exposure to indoor pollutants may reduce
respiratory infections and severity.32,33 For HIV-infected
children, use of ART early in the course of HIV infection
and of cotrimoxazole prophylaxis can substantially
reduce the burden of pneumonia and of severe disease.20

Prevention of severe respiratory infections has been
advanced by the development of conjugate vaccines
against Haemophilus influenzae type b (HibCV) and
Streptococcus pneumoniae (PCV).33 Combined data from
six studies of the effectiveness of HibCV in LMIC
indicates a reduction of 18% in radiological pneumonia,
of 6% in severe pneumonia, and of 7% in pneumonia-
associated mortality.32 Through support from the Global
Alliance for Vaccines and Immunization (GAVI),
approximately 90% of low-income countries had intro-
duced HibCV in 2011.18 PCV has resulted in a dramatic
decline in pneumonia hospitalization in several countries,
especially in children less than 2 years of age. Overall,
data from six studies in LMICs estimated a reduction of
29% in radiologically confirmed pneumonia, 11% in
severe pneumonia, and 18% in pneumonia-specific
mortality.32 Moreover, widespread PCV immunization
of infants has also led to a dramatic decline in the rates of
hospitalization for pneumonia in adults, especially the
elderly due to herd immunity and reduction in transmis-
sion of serotypes causing pneumonia.31 However,
implementation of PCV into national immunization
programs is suboptimal, with only 31% of the world’s
birth cohort currently having access to PCV.34 Only 36%
of countries with the highest mortality, and 37% countries
in which more than 10% of deaths in children were
attributable to pneumonia, had introduced PCV by
2012.34

Effective management strategies include the WHO
Integrated management of Childhood Illness (IMCI)
program and use of oxygen in cases of severe or very
severe pneumonia. The use of case management guide-
lines for childhood pneumonia can significantly reduce
overall and pneumonia-specific mortality in children.35

However, only 60% of children with pneumonia
symptoms are taken to a health care provider.18 Recently,
the WHO launched the integrated global action plan for
the prevention and control of pneumonia and diarrhea,
highlighting common strategies for preventing and
treating these illnesses as well as pneumonia-specific
strategies.36
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Childhood respiratory disease can be prevented by
several basic measures—improving nutrition, compre-
hensive immunization, better living conditions to prevent
crowding, avoidance of tobacco smoke and indoor air
pollution exposures, andmeasures to prevent or treat HIV.
The roadmap highlights these and other opportunities,
and advocates for many improvements that are highly
relevant to child health.10 Legislators and other decision-
makersmust be informed that respiratory health is a major
component of global health, that respiratory disease is the
major cause of childhood illness with long-term negative
consequences on adult health and that the economic
consequences for nations are substantial. Policy makers
must ensure universal access to quality health care,
including the availability of vaccines and essential
medications. Tobacco use and exposure to ambient or
indoor air pollution must be reduced. Education and
training of health professionals in respiratory diseases
worldwide must be strengthened. Further research is
essential to develop programs, tools, and strategies to
better prevent and treat respiratory diseases. These
recommendations provide the framework for the antici-
pated United Nations high-level summit on non-commu-
nicable diseases to assess progress toward a global plan
for their prevention and control. Indeed, implementation
of these strategies may have a profound effect on child
health, reduce economic costs, and diminish current
inequities in child health worldwide.
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