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health is not fully explored.

through available width of information.

Abstract

Background: In India, as in the rest of the world, young people face several challenges to their well-being.
One of the important challenges is air pollution; however, the impact of air pollution on adolescents’

Objective: This article represents an attempt to explore impact of air pollution on adolescents’ health

Method: For this study we utilized the rapid review methodology that allows comprehensive review of the
literature that describes urgent public health issue in the relatively short period.

Result: It has been found that air pollution not only leads respiratory ailments of adolescents, but also
has an impact on cardiovascular system, development of hyperactivity disorder, cancer, and many other
conditions. Moreover, exposure to air pollution could increase susceptibility to chronic diseases later in life.
This article can play a key part in raising the awareness of adolescents’ health issues related to air pollution,
initiate discussions and actions on preventing future damaging health effect for this subset of population.
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Background

According to WHO adolescents are young people in 10-
19 age groups.! There are 1.8 billion young people in the
world.? Around 20% (236.5 million) of Indian population
is adolescents.? Globally, adolescents experience many
challenges to their well-being. According to the recent
estimates 13% of all adolescent health loss in India is
attributable to behavioral risk factors including unsafe
sex, poor nutrition, smoking, alcohol consumption, drug
use, and exposure to many of these risks also contributes
to the development of non-communicable diseases later
in life. Besides, in India according to the Global Burden of
Diseases (GBD) data, air pollution remained the leading
cause of death and disability combined in 2015. Thus, death
attributable to air pollution was 5.7% of total death. Air
pollution was responsible for 15 thousand Years Lived with

Disability (YLDs) and 862 thousand of DALYs for adolescents
in India in 2015 that costing 3% of Indian GDP.**¢

Residents of India’s megalopolis exposed to hazardous level
of air pollution. Air Quality Index (AQl) varied between 47
(good quality) in Navi Mumbai and 410 (severe quality) in
Varanasi. Of 31 Indian cities, only one city has satisfactory
AQl while rest of other cities having unsatisfactory AQl.” The
prominent pollutants were PM, ., NO,, PM, , O,, CO (5). On
the other hand, according to the report from Greenpeace
none of Indian cities meets WHO requirement on air quality
standards. This report concluded that fossil fuels are one
of the key contributors to the poor air quality in India.® It is
important to note that urban air pollution is a combination
of pollutants that are coming from transports, power
generation, industrial sector, and other economic activities.
On the other side household air pollution, (indoor air
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pollution) is a serious area of concern for rural population.
Majority of rural population rely on traditional biomass,
kerosene or other liquid fuels for cooking, heating and
lighting, all of which are highly likely to contribute to indoor
air pollution.® On the other hand, recent urbanization led to
high population growth and hastened migration from rural
to urban areas. As a result, the density of cities and the
level of air pollution is increased. Moreover, migrants mainly
settle down along the major transportation corridors, rivers
and in vicinity of industrial areas. This led to formation
of informal settlements characterized by high density of
population and in such settings pollution created by any
single individual has the potential to reach many others,
placing all residents at risk.* '®* The work conditions of
these migrants vary frequently and require them to work
outdoors for prolonged time periods, thereby exposing
them to air pollution.?®

It is well recognized that exposure to air pollution is
associated with an increase in ill health and mortality.*
However, there is a dearth of literature on potential impact
of air pollution on adolescent health. Hence, the objective of
this article is to understand and combine existing evidence
of outdoor air pollution impact on adolescents’ health.

Methods

For this study we utilized the rapid review methodology
(Figure 1) that allows comprehensive review of the
literature that describes urgent public health issue in the
relatively short period.’> ' The research question was
formulated according to the criteria defined by Farrugia
and colleagues.'

search strategy to identify relevant articles in the following
databases: PubMed, MEDLINE, Cochrane databases,
country specific websites of Ministry/Department of
Health, Ministry of Environment, Forest and Climate
Change, Ministry of Road Transport and Highways, and
World Health Organization. The search strategies and search
terms for each database were designed. Additionally, we
used search engines such as Google and Google Scholar
and also screened reference list of relevant articles and
reports. In some cases, we contacted the authors for further
information including those, whose studies were finally
included in this review article.

Data Collection Process

Our search yielded 90 articles. The following steps were
followed to review articles:

e Titles and abstracts were reviewed to identify 16
articles that met our inclusion criteria.

e The full text of 16 articles was reviewed. At this stage
authors of eligible articles were contacted through
email and requested to provide full version of the
article.

e Two authors independently assessed the articles
against the inclusion criteria to determine whether
those studies should be included in the review. Any
difference of opinion was resolved though discussion
and consultation with other authors. This review
includes 11 articles that met our criteria.

Results

The details of the important studies included in this present

FINER criteria (feasible. interesting.
Form / refine the L —7] novel, ethical, relevant)
question ‘What are health impacts of air
pollution on adolescents?
PICOT criteria (population.
intervention, comparison group,
outcome of interest, time)
Outdoor air pollution, air pollutant, adolescent,
ambient air pollution, Asia , India
%I Search words I%
Define the
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Figure 1.Rapid review strategy

Search Strategy

A search strategy was developed in order to identify peer-
reviewed publications and reports related to air pollution
and its effect on adolescent health. We constructed the

review are given in the Table 1. Several studies were
conducted to explore the possible effect of air pollution
on adolescents’ health. All studies that found relevant
used cross-sectional design with (15,17, 20,21, 24, 25) or
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without control group (16, 18, 19,22,23). Majority of these
studies explored effect of air pollution on respiratory system
of adolescents’, effect of air pollution on cardiovascular

system, one study explored the association between

the exposure to air pollution and behavioral problems
particularly attention-deficit hyperactivity disorder in Indian
school children.®

Table 1.The details of the articles included in the review to explore the effect of outdoor air pollution and
adolescent: upcoming public health issue

No. | Authors Name of the Year and Age of Type of the Main results
article journal of | participants study
publication
1. |Siddique S| Attention-deficit Eur) 9-17 Cross ADHD was identified in 11.0% of
etal.®® hyperactivity Pediatr -sectional urban children compare to 2.7%
disorder (ADHD) 2011. of the control group. Major risk
in child-ren factors were male gender, lower
chronically socioeconomic status, 12-14 year
exposed to high age group, and PM10 level in
level of vehicular breathing air.
pollution
2. | SinghSet Prevalence and J Asthma. 6-7 and Cross The prevalence of asthma
al.® severity of asthma 2016. 13-14 -sectional was higher in 13-14 age group
among Indian compare to 6-7 age group (6.05%
school children vs. 5.35%). However, the odds
aged between ratio of asthma was higher in 6-7
6 and 14 years: age group than 13-14 age group
associations with (1.63 vs. 1.19). Moreover, the
parental smoking association between asthma and
and traffic maternal and/or paternal smoking
pollution was also observed.
3. Kalapp- Carbon particles | IntJ Occup 8-16 Cross Children in industrial area had
anavar NK in airway Environ -sectional | moderate obstructive airway and
etal.” macrophage asa | Med. 2012. restrictive airway disease (42.6%
surrogate marker and 20.3% respectively) compare
in the early to children in green zone (7% and
detection of lung 6% accordingly).
diseases
4, | Awasthi A Effects of Sci Total 10-13 There was significant decrease
et al.’® agriculture crop Environ. in pulmonary test function in
residue burning 2010. association with increased levels
on children and of SPM, PM (10) and PM (2.5).
young on PFTs in Small size particulate matter
North West India. PM (2.5) and PM (10) affected
the PFTs to a large extent in
comparison to the large size
particulate matter (SPM).
5. | KumarR Association Arch 7-15 Prospective The majority of children had a
etal.”® of indoor and Environ history cough (62.7%), sputum
outdoor air Occup production (24.4%), shortness of
pollutant level Health. breath (32.0%), wheezing (25.6%),
with respiratory 2007. common cold (44.4%), and throat
problems among congestion (43.1%). Results
childrenin an indicate that particulate exposure
industrial area of may be important risk factors in
Delhi, India the development of respiratory
illness in children
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6. | KumarR Association Arch <15 Cross The prevalence of chronic
etal.” of outdoor air Environ -sectional respiratory symptoms (cough,
pollution with Health. phlegm, breathlessness, or
chronic respiratory 2004. wheezing) was higher in study
morbidity in an town compare to the reference
industrial town in town (27.9% vs. 20.3%). Logistic
northern India regression analysis revealed that
residence in the study town was
independently associated with
chronic respiratory symptoms
after controlling for other
demographic effects.
7. | Lahiri T et Air pollution IndianJ 6-17 Cross The study showed that children
al. in Calcutta Med Res. -sectional | in Calcutta have more respiratory
elicits adverse 2000. problems compare to the children
pulmonary in the comparison cities.
reaction in
children
8. Das P et Association of Asian 14-16 Cross Exposure to air pollution can
al.? Ambient Air Journal -sectional contribute to the reduction of
Quality with of Sports pulmonary function in both
Pulmonary Medicine. sedentary and trained boys.
Function of 2014.
Youngster
Footballers
9. Central Study on ambient http:// 4-17 Cross Delhi’s children had 1.8 - times
pollution air quality, www.cpcb. -sectional | more upper respiratory symptoms
control respiratory nic.in/ and 2-times more lower
board. symptoms and upload/ respiratory symptoms.
Ministry | lung of children in | Newltems/
of Enviro- Delhi Newltem
nment _162_
and Children
Forests?® .pdf. 2016.
10. | Thakare A | Respiratory health Int J Biol 6-15 Cross Pulmonary function in school
etal.® status of rural Med Res. -sectional children is better in rural areas
and urban school 2011. compare to urban areas because
children from of less vehicular traffic in rural
Nagpur region. areas and better environmental
condition.
11. | Siddique S Effect of Air Environ. 6-17 Cross The prevalence of current asthma
etal.® Pollution on We Int. J. -sectional | and physician-diagnosed asthma
Incidence of Sci. Tech. among the children of Delhi were
Asthma: A Case 2010. 4.6% and 1.7 % respectively,
Study in Children which were significantly higher
than the corresponding values in
the control group- 2.5% and 1.1%
respectively (p<0.001).
Discussion

This review highlights the importance of considering and
further studying different aspects of air pollution and its
impact on adolescent’s health while keeping in mind that

air pollution is not only impacts respiratory system of
adolescents. Moreover, it’s well established that normally,
lung development is completed by the age of 18 and early
20s in girls and boys accordingly. Consequently, it is unlikely
that these changes in respiratory system after age 18
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will be reverted or developed during transition period to
adulthood. These changes in lung function in adolescent
may have impact to the development of respiratory system
disorders conditions - for example, episodic wheezing that
occurs during a viral infection. However, the greatest impact
of air pollution can happen later in life, since decreased
lung function is a risk factor for complications and death
during adulthood.?® %’

Furthermore, evidence shows that burden of non-
communicable diseases are increasing in India, and their
risk factors have notably high prevalence even among
adolescents, although our review revealed that information
related to adolescent health in general and with particular
emphasis on impact of air pollution in India is in scarce,
there is large number of studies in India that investigated
the effect of air pollution on various groups of population.
(2,4, 31, 32,33,34,35,36,37,38,3940) \oreover, that there are recent
attempts in examining health effects of air pollution in
different age groups in India, including adolescents in a
cohort study design.*

On the other hand, urbanization is happening in fast speed
in developing countries with many of cities located in
Asian countries with high number of population and low
per capita income; consequently, population of these
cities affected by air pollution along with other social and
environment risk factors.® 1% 42

Conclusion

The present review revealed that basic concepts and
data concerning adolescence period for air pollution are
extremely scattered and inconclusive. However, available
literature shows there is an impact of air pollution on
respiratory, as well as other systems of adolescents.

The review highlights the importance of including and
examining the effect of air pollution specifically on
adolescent health; hence evidence shows that decreased
lung function during adolescent period has long term impact
such as respiratory complications later in life. Furthermore,
the role of internal migration in getting exposed to air
pollution and its implications to adolescent health should be
studied separately. Investment in evidence-based programs,
policies, and intervention targeted at adolescents is a key
to improve health outcomes, prevent future morbidity and
mortality attributed to air pollution.

Additionally, we suggest the following recommendations:

e The provision should be in place for providing
information to population regarding air quality level.
Besides, research institutions should be encouraged
to study the long-term impact of air pollution to the
different group of population.

o Safety measures should be provided to vulnerable
population (pregnant women, children, adolescent,
elderly people and chronically ill people) to reduce
exposure to air pollution. For example, vulnerable

ISSN: 2349-2880

group of population should avoid traffic, and families
limiting outdoors time for their child.

e Public transports network should be strengthened
and optional mode of transportation (cycling, walking)
for short routes must be encouraged by creating safe
roads.

e Creating green zone by tree plantation.

e Taking into account the long-term impact of air
pollution, it is advisable to organize regular health
checkups for children and adolescents.

e Thereisan urgent need to organize the future policies
and actions to ensure the commitments to reduce air
pollution.

We conclude that this article can play a vital role in raising
the awareness of the health issues related to air pollution
and its impact on adolescent health, initiate drawing room
discussions and actions on preventing future harm to the
growing period of life. We recommend that the aspect of
air pollution should be incorporated into existing National
Adolescent Health Program.
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