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Fragile Beginnings

Adolescents’ unique vulnerabilities
to environmental hazards

Children today face a new set of challenges 
that were unimaginable just a generation 
ago. Across the world, climate change and 
environmental degradation are threatening 
child survival, health and well-being. While 
adolescence (10–19 years old) is often 
considered the healthiest stage of life,  
dynamic changes in adolescent bodies and 
brains makes them uniquely vulnerable to 
environmental hazards.

The Fragile Beginnings briefing note series 
provides a scientific stocktake of the growing 
body of research on the unique vulnerabilities 
in utero and at birth, infancy and childhood, 
and in adolescence. This document reviews 
the unique vulnerabilities of adolescents 
to environmental hazards. It focuses on 
environmental exposures that take place during 
adolescence. Health effects that emerge during 
adolescence as a result of antenatal or early 
childhood exposures are not reviewed.

••  Puberty causes virtually every system in the adolescent body to go through 
profound transformation of both physiology and function. From the brain to 
the lungs, bones, immune system and reproductive system, these dramatic 
changes are vulnerable to disruption by pollutants, disease, nutritional 
deficiency and extreme weather events driven by climate change.

••  The brain development that occurs during adolescence is second only to 
infancy in terms of extent and significance. Neurological changes shape a wide 
range of cognitive functions, from thinking to emotional processing, memory 
and motivation. These changes are vulnerable to environmental risks.

••  Adolescents are at high risk of developing mental health conditions. 
Navigating these changes is more difficult when community support and 
social infrastructure are disrupted by climate change-related disasters.

••  Certain changes that occur in the brain during adolescence can lead to poor 
self-regulation and an increased tendency towards risk-seeking behaviours.

••  The elevated nutritional needs of adolescents make them susceptible to 
harm from poor nutrition that can affect their health for the rest of their lives.

••  Lung function during adolescence transforms to reach adult capacity. 
Environmental hazards such as air pollution can harm this transition, affecting 
lifelong respiratory health and increasing the future risk of respiratory diseases.

••  Adolescents face unique risks of communicable diseases beyond those 
specific to childhood. These include an increased risk of tuberculosis, as well 
as the hazards posed by HIV and other sexually transmitted infections.

••  Chemicals found in plastics and pesticides can increase the prevalence of 
adolescent obesity, which has quadrupled since 1990. Adolescents are at risk 
of obesity due to their increased energy and nutritional needs – risk which 
is further heightened by unhealthy diets and insufficient physical activity. 
Adolescent obesity can lead to many serious health problems in adult life.

••  Environmental hazards are increased for adolescents who are involved in 
child labour, particularly in hazardous work in informal e-waste recycling, 
plastic waste recycling, artisanal and small-scale gold mining, and agriculture, 
where the likelihood of exposure to toxicants is high and the knowledge and  
  prevalence of protections from these exposures is low. Informal work 

around the home such as cooking with polluting fuels can also expose  
 adolescents to harmful household air pollution.

Adolescence is a period of rapid and 
transformative growth and development, 
setting the stage for life as an adult

Children face unique vulnerabilities
to environmental hazards at every
stage of life.



Climate-related hazards
Extreme weather

Climate change can affect the physical, social and 
emotional development of adolescents. Adolescents 
are at risk of vector-borne diseases such as malaria, 
which will become more prevalent in a changing 
climate. Extreme heat can affect sleep, learning and 
school attendance. It can also cause heat illness 
in adolescents playing outdoor sports or working 
in outdoor occupations. Floodwaters pose risk 
to adolescents, who have increased risk-taking 
behaviours that can lead to injuries and drowning. 

Climate change also threatens most aspects of 
adolescent mental health. Climate-related disasters 
can shatter the social and community infrastructure 
that adolescents need as they navigate the 
complexities of peer relationships, self-esteem 
and identity development, and put them at risk for 
mental health disorders such as post-traumatic stress 
disorder, depression and anxiety. 

Food insecurity

Environmental hazards such as climate change-
related floods and droughts can reduce food security, 
affecting adolescents, who have increased caloric and 
nutritional needs to feed the rapid growth of their 
bodies and brains. Food insecurity and poor nutrition 

can affect the accumulation of bone, muscle and fat 
and alter the maturation of biological systems as 
well as the timing of puberty. Appropriate levels of 
bone development are important, as not achieving 
healthy bone mass in adolescence is associated with 
osteoporosis (i.e., weak or brittle bones) in adults. 
Poor nutrition can also contribute to iron deficiency 
– a mineral important to growing adolescents – 
and related anaemia, and can affect the ongoing 
development of the brain and immune system. 

Infectious diseases

Adolescents are at risk from many common diseases 
that affect children – such as gastrointestinal 
infections, lower respiratory tract infections and 
malaria – and also have increased risk of infections 
that emerge in adolescence. Adolescents are at higher 
risk of active tuberculosis (TB) than children, possibly 
due to changes in immunity during puberty but also 
due to expanded social networks and exposures 
in schools and transit situations.  Adolescence also 
marks a time for risk of sexually transmitted infections 
(STIs), including HIV as well as syphilis, gonorrhoea, 
chlamydia and human papillomavirus (HPV). Many 
factors contribute to STIs in adolescents, including 
lack of access to services for reproductive and sexual 
health, inconsistent condom use and increased risk-
taking behaviours.

Examples of environmental hazards
and how they affect adolescents
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Pollution
Air pollution

Air pollution, both ambient and household, affects 
many systems in an adolescent’s body. It can disrupt 
developing lung function, which can lead to reduced 
lung function and lung disease later in life. It can also 
trigger flares of asthma, a chronic disease which can 
be challenging to manage for adolescents gaining 
autonomy. Air pollution has negative effects on the 
developing brain and is associated with disrupted 
sleep. Poor outdoor air quality may interfere with 
physical activity, which can in turn affect adolescents’ 
physical fitness. Air pollution can also contain  
toxic chemicals called obesogens, which can  
promote obesity.

Pesticides

Adolescents who work in child labour in agriculture 
are at risk from pesticide exposure which can affect 
their developing brains and cause neurological 
symptoms. Pesticides can also affect other  developing 
tissues. For example, although no longer used in 

agriculture, exposure to DDT during puberty in girls 
has been linked to increased risk of breast cancer  
in adulthood. 

Endocrine-disrupting chemicals

Adolescents are exposed to a wide array of chemicals 
in the air they breathe, the foods they eat, the 
water they drink and the products they use. Many 
chemicals have been shown to disrupt the function of 
hormones in the body which control vital processes 
such as growth, metabolism, reproductive and sexual 
development, and immune function. There is some 
research that shows certain endocrine-disrupting 
chemicals (EDCs) may affect timing of puberty; ongoing 
research is needed to define sensitive time windows 
for exposure. EDCs such as plasticizers, pesticides, per- 
and polyfluoroalkyl substances (PFAS) and polycyclic 
aromatic hydrocarbons (PAHs) can also promote 
obesity – an important consideration given the 
increasing rates of obesity in adolescents globally and 
the lifelong impacts of adolescent obesity, including 
future heart disease.



Dynamic physiology

1. Puberty

The beginning of adolescence is marked by the onset 
of puberty, which triggers a period of rapid growth 
and development of the body and brain, including 
the attainment of sexual and reproductive maturity.1 
 After ‘mini-puberty’ in infancy, which ends around age 
6 months in boys and age 2–4 years in girls, there is 
a reactivation of the systems that control reproductive 
development, i.e., the hypothalamic-pituitary-gonad 
axis which connects the brain to the testicles or ovaries.2  
The age at which puberty starts differs amongst 
individuals, typically around ages 8–12 in girls and 
9–14 in boys.3 

There are numerous physiologic changes that happen 
during puberty. The growth spurt associated with 
puberty is the most dramatic change. This growth spurt 
starts earlier in girls than in boys; after menses start, 
girls generally grow an additional 2.5 cm. Boys continue 
to grow slowly after puberty ends and reach their adult 
height around age 18. Bone mass continues to accrue, 
not reaching its peak until a person reaches their early 
20s. The cardiovascular, renal and immune systems are 
also developing. Sex hormones produced during puberty 
can affect the regulation of the immune system, possibly 
contributing to the increased risk of autoimmune 
disease in adolescent girls.4 Blood pressure and heart 
rate make a transition to adult values along with height 
and weight.5 

The steady growth in height, the accumulation of 
bone, muscle and fat mass, and the maturation6 
of various biological systems that occur during 
puberty can be affected by nutrition, making puberty 
a nutrition-sensitive window to promote healthy growth. 
Extended undernutrition in adolescents, as shown in 
patients with anorexia nervosa, can result in reduced 
grey matter (nerve cells) and white matter (extensions 
of nerve cells) in the brain, especially in networks which 
control higher executive functions.7 Inadequate intake 
of protein and vitamins B12, C and D can also impair 
most immune functions.8  

Timing of puberty

In the past 30 years, the onset of puberty has occurred 
earlier than before in both boys and girls.9 Genetics 
largely determine the onset of puberty, but other factors 
such as nutritional status also play a role. For example, 
chronic energy insufficiency can delay puberty, while 
chronic energy surplus is related to earlier puberty 
start.10 Environmental factors may also be important. 
For instance, animal data suggests that exposure to 
EDCs may play a role in shifting the onset of puberty, 
although overall human research has been inconclusive 
and precise windows of exposure have not been clearly 
defined.11 Nevertheless, a 2024 umbrella review of 
meta-analyses that evaluated associations between 
human health and exposure to major classes of 
plastic-associated chemicals did find that childhood 
exposure to some chemicals, such as the phthalate 
DEHP, was significantly associated with precocious 
puberty in girls.12  

Timing of puberty is important beyond adolescence as 
it is associated with adult health outcomes. For example, 
early onset of puberty is associated with increased risk 
of type 2 diabetes, obesity, heart disease and some 
cancers, including breast, endometrial (i.e., the lining 
of the uterus) and prostate cancers.13  

The factors which make adolescents uniquely 
vulnerable to environmental hazards
Technical brief
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2. Developing brains

Over the past 20 years, research has shown that the 
extent and significance of the development of neural 
systems that occurs during adolescence is second only 
to those that occur infancy.14 During this time, there 
are rapid changes in the cerebral cortex, which is the 
outermost layer of the brain that controls key cognitive 
functions such as thinking, learning, memory and 
problem solving. 

The development of the cerebral cortex includes 
maturation of neurotransmitter systems which help 
brain cells communicate, and significant increases in 
the sizes of certain regions of the brain, including the 
amygdala, an almond-shaped region of the brain that 
helps process emotions, and the hippocampus, which 
is involved in learning and memory.15 Connections 
between nerve cells, or synapses, continue to be 
pruned during this time, which facilitates brain plasticity 
and is a hallmark of adolescent brain development.16  
There is also a surge in connectivity and communication 
between different lobes of the brain.17 Synapses which 
transmit dopamine – which is closely associated with 
how the brain handles reward seeking, motivation and 
impulsivity – are modified in the adolescent brain, and 
may be related to tendency to risky decision making.18 

Brain development during adolescence can be affected 
by many environmental hazards. For example, animal 
studies have shown that exposure to air pollution can 
disrupt the pruning of synapses and the development 
of neural circuitry.19 Studies which evaluate the structure 
of human brains using MRI have shown that both fine 
particle pollution (i.e., PM2.5) and gaseous pollutants 
such as ozone and nitrogen oxides have been linked 
to changes in brain structure and function such as 
cortical thickness, surface area and volume, the 
microstructure of grey matter (nerve cells) and white 
matter (extensions of nerve cells), cerebral blood flow, 
brain metabolites and functional connectivity.20 

The significant and complex development of neural 
circuits in adolescence raises concern that the adolescent 
brain is vulnerable to environmental hazards during this 
period. Emergence of health effects from antenatal and 
childhood exposures can compound health effects from 
exposures during adolescence, which can complicate 
research seeking to evaluate links between exposures 
and specific health effects. Exposure to mercury during 
adolescence, for instance, may be associated with 
behaviour changes, although more studies are needed21  
as antenatal and childhood exposures are also common.

Clear evidence that the developing adolescent brain may 
be uniquely vulnerable to toxic exposures comes from 
the study of the effects of tobacco and other substances 
such as marijuana. The timing of drug exposure can be 
important. For instance, exposure during adolescence 
to THC, the main psychoactive ingredient in the cannabis 
plant, can increase risk of substance abuse later in life, 
and exposures to nicotine during early adolescence may 
increase risk of dependence.22 

Healthy environments during adolescence, a critical 
period of brain development, are vital to healthy 
development. In addition, programs and strategies 
that help adolescents build resiliency and manage 
environmental challenges can promote adolescent 
and lifelong health.23

3. Psychological and emotional 
 development and mental health

Adolescence is a critical time for emotional development. 
The myriad of changes that occur in the brain and body 
of an adolescent are concurrent with social changes 
involving peers, schools, workplaces and communities, 
which adolescents need to learn to navigate.24 The onset 
of puberty drives changes in the brain’s limbic system, 
which regulates emotions and behaviours. Adolescents 
learn to identify and regulate emotions and learn 
how they affect thoughts and behaviours. In early 
adolescence,25 self-esteem is often at its lowest point 
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and tends to improve in middle to late adolescence.26 
Adolescents have increased interest in engaging socially 
with peers and potential romantic partners. 

During early adolescence, individuals are susceptible 
to peer pressure, have a limited focus on long-term 
consequences, and are unable to effectively estimate 
risk, all of which can lead to increased risk-taking 
behaviours and poor self-regulation.27 Adolescents 
are also at high risk of developing mental health 
conditions such as major depression, eating disorders, 
substance use and anxiety disorders.28 Supportive 
homes, schools and communities can help adolescents 
handle stress effectively. 

Climate change threatens adolescents’ emotional 
well-being. At a time when they are vulnerable to anxiety, 
adolescents feel the threat that climate change brings.29  
Stressors associated with climate change such as social 
and economic disruptors could increase harmful 
substance use in a vulnerable adolescent population.30  
Climate change-related events such as flooding and 
wildfires can present unique mental health challenges 
to adolescents, forcing them to navigate the complexities 
of their social and emotional development while dealing 
with complex stressors such as migration and 
displacement.31 For example, climate change-related 
disasters are associated with post-traumatic stress disorder 
in adolescents, mainly those exposed to disaster-related 
injury, death and loss while simultaneously lacking social 
and family support.32 Overall, while not specific to 
adolescents, climate change events and conditions are 
also related to stress, anxiety, depression and mood.33 
Further research is needed to delineate specific mental 
health outcomes for adolescents as the climate crisis 
continues. 

4. Developing bones

Around one half of bone mass is accrued during 
adolescence, making it a critical window for bone 
health as reduced peak bone mass is a risk factor for 
osteoporosis, which can have significant health impacts 
in older adults.37 Environmental factors such as poor 
nutrition (particularly, reduced intake of calcium and 
vitamin D), lack of weight-bearing activity, and smoking 
can negatively affect bone mass.38

5. Metabolic changes

Adolescents have increased energy and nutrient 
requirements to meet the needs of their rapidly growing 
bodies.39 It can be a challenge to meet these needs while 
maintaining a healthy weight. Maintaining a healthy 
weight during adolescence is important because obesity 
during adolescence is associated with an array of medical 
problems including prediabetes, type 2 diabetes, fatty 
liver disease, abnormal levels of fats in the blood, 
polycystic ovarian syndrome, obstructive sleep apnoea 
and mental health disorders.40 Obesity during adolescence 
is also associated with adult health problems including 
heart disease and death from any cause.41 

Since 1990, the number of obese adolescents globally 
has quadrupled.42 Many factors contribute to obesity 
including unhealthy diets, low levels of physical activity 
and sedentary lifestyles.43 Additional environmental 
factors can play a role, including exposure to obesogens, 
which are chemicals that can affect hormones that 
control hunger and satiety, and can disrupt functions 
in cells related to metabolism and inflammation.44 These 
chemicals are ubiquitous and include the plasticizers 
bisphenol A and phthalates, as well as dioxins, the 
pesticide atrazine, PFAS, flame retardants and PAHs.45

6. Cardiovascular development

The cardiovascular system continues to develop in 
adolescence and sets the stage for cardiovascular health 
in adulthood. For example, high blood pressure in 
adolescence is a risk factor for high blood pressure 
and cardiovascular disease in adults.46 Air pollution has 
been shown to be associated with increased blood 
pressure in adolescents.47 There is also suggestive 
evidence that early atherosclerosis can begin in 
adolescence and be affected by exposure to ambient 
air pollution, which in adults has been shown to be a 
modifiable risk factor for heart disease.48 

6

Effects of climate change on learning

As adolescents are developing physically, cognitively 
and socially, schools can play an important role in 
promoting adolescent health.34 Climate change-related 
weather events can result in school closures. A 2024 
report from the World Bank found that in low-income 
countries, students on average lost 18 days of school 
annually, compared with 2.4 days in wealthier 
countries.35 Furthermore, extreme heat itself 
negatively affects learning.36 
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7. Lung development

Lung function continues to mature in adolescence, 
developing rapidly around ages 11–15 years in both 
boys and girls. Lung function growth then slows but  
continues in girls until the late teen years, and in 
boys until the early twenties. As adolescents transition 
to adult status, their lung function can affect the 
likelihood of having respiratory diseases later in life.49 

Air pollution has been shown to have significant 
impact on the development of lung function in 
adolescents. In a well-known study done in Los Angeles 
in the United States, improved outdoor air quality 
achieved over decades was associated with a decreased 
proportion of adolescents with low lung function at 
age 15 years. The finding was seen in adolescents 
both with and without asthma.50

8. Vulnerability to certain infectious 
 diseases

Although globally there have been significant 
reductions in the burden of and death from 
communicable diseases among children under 5 years 
of age, the decline in mortality rate has been less 
pronounced in adolescents. Research that specifically 
looks at global communicable disease burden in 
adolescents has historically been lacking. In 2021, 
a major global report showed that while gastrointestinal 
infections, lower respiratory tract infections and malaria 
were major causes of communicable disease in both 
children and adolescents, TB and HIV emerged as 
important causes specifically during adolescence.51 
 

Tuberculosis

Global attention on TB has been focused on cases 
in adults, with the true burden of TB in adolescents 
remaining uncertain. Age-related trends have, however, 
been observed. For example, the risk of progression 
from latent TB to active TB is lowest in children aged 
5–9 years, then increases through adolescence, 
possibly due to changes in immunity during puberty. 
TB disease type also shifts during adolescence to a 
more transmissible form typically seen in adults. 
There are also differences in susceptibility to TB 
by sex: The disease affects younger girls and boy 
equally, but the risk for females increases around
the time of menarche, resulting in a higher incidence 
of TB and disease progression compared to boys of 
the same age. Social and environmental factors that 
contribute to TB in adolescents include expanded 
social networks, overcrowded housing, greater 
exposure in schools and on transit, and air pollution.52  

HIV

Overall, new infections and HIV deaths are decreasing 
in adolescents as in all age groups globally.53 In 2022, 
adolescents aged 10–19 years accounted for 4 per cent 
of people living with HIV but carried 10 per cent of 
new infections, with 71 per cent of those new infections 
occurring in girls. Sub-Saharan Africa carries the majority 
of the burden of new HIV infections in adolescents, 
with only 33 per cent of new cases occurring outside 
the region.54

Increasing global investment in preventing TB and HIV 
in adolescents is needed.55 TB services that address the 
needs of adolescents are required, such as integration 
of peer support and mental health services to address 
the social isolation and disruption of education that 
may be caused by TB and its treatment.56
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Other sexually transmitted infections

Other STIs including syphilis, chlamydia, gonorrhoea, 
trichomoniasis and genital herpes (related to HPV) are 
prevalent in adolescence. In the 2019 Global Burden 
of Disease analysis which evaluated the incidence of 
other STIs from 1990 to 2019 in people ages 10–24 years, 
adolescents aged 10–14 were the only age group 
to have an increase in the number of cases.57 
Inconsistent condom usage contributes to STIs.58 

Adolescent girls are especially vulnerable to STIs such 
as chlamydia and HPV due to differences in the structure 
of cells and mucous in the cervix, which is the lower part 
of the uterus that connects with the vagina.59 Certain 
strains of HPV are associated with cervical cancers.60 
HPV is also associated with other cancers, including 
anal and penile cancer.61

Understanding complex environmental factors such as 
neighbourhood influences related to local structural 
barriers to accessing knowledge and services related 
to sexual and reproductive health is critical, as is 
reducing the access gap that exists between rural 
and urban areas.62 

9. Physical fitness 

Adolescence is an important time to lay the groundwork 
to develop and maintain physical fitness that can affect 
lifelong health. There is strong evidence that higher 
levels of cardiorespiratory fitness and healthy body 

composition in adolescence are associated with 
better cardiovascular health later in life.63 Despite the 
importance of adolescence as a key time to maintain 
physical fitness, global data suggests that around 
80 per cent of adolescents aged 11–17 years do not 
meet current physical activity guidelines.64 

Unhealthy and unsafe built environments, air pollution 
and disruptions caused by climate change-related 
disasters can all create barriers to adolescents being 
physically active, which can affect their physical fitness 
and cardiovascular health. 

10. Changes in sleep patterns

Sleep plays an important role in physical and mental 
health, immune function and performance in school. 
In adolescents, the processes in the body that control 
sleep regulation undergo dramatic changes that lead 
to adolescents having different sleep patterns. 
Adolescents generally have later sleep-onset time 
which makes it difficult to fall asleep early in the evening 
and get up in the morning. Adolescents 10–12 years old 
are recommended to get 9–12 hours of sleep while 
older adolescents are recommended to get 8–10 hours 
of sleep.65

Many social factors can affect sleep hygiene including 
school start times, homework load and job responsibilities. 
Although not specific to adolescents, environmental 
hazards, including both indoor and outdoor air pollution 
and extreme heat, can lead to sleep disruption.66 
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Potential for risk-taking behaviours

As adolescents develop, the first changes that occur in 
the brain spark greater sensitivity to rewards, threats, 
novelty and peers, whereas the parts of the brain related 
to cognitive control and self-regulation take longer to 
mature. This trajectory may bias adolescents’ decision 
making and sensation seeking during the period wherein 
they are engaging in new and unsupervised activities.67  

Unintentional injuries such as road traffic accidents and 
drowning are the leading cause of death and disability 
among adolescents.68 In particular, they are a major 
cause of disability with lifelong consequences, such as 
acquired brain injury. Adolescents may not recognize 
the hazard posed by some environmental conditions 
such as floodwaters or contaminated bodies of water.69  
Adolescents are more likely to engage in risky behaviour 
around water, including consuming alcohol, which can 
contribute to risk of drowning.70 

Climate change increases flooding, which increases risk 
of drowning, particularly in low- and middle-income 
countries. Heat events may also increase this risk, as 
adolescents may seek relief from elevated temperatures. 
Drowning accidents of children and adolescents aged 
5–14 are more likely to occur in open waters, such as 
rivers, lakes, ponds, reservoirs and seas.71 

Challenges in managing chronic diseases

Adolescence is a challenging period in which to  
manage illnesses effectively, including chronic diseases. 
Adolescents need to balance their developing need 
for autonomy and peer relationships with the constant 
challenge of adhering to treatment plans and/or avoiding 
triggers for diseases. For example, asthma management 
is challenging for adolescents, and smoking or exposure 
to air pollution can trigger flares.72 Type 1 diabetes is 
also difficult to manage in adolescence, as control and 
monitoring of blood sugar levels is time intensive and 
can impact self-esteem and body image at a time when 
these traits are just developing.73

Evolving cognitive maturity
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Special considerations for adolescent girls 
and young women

10

Menstruation

Adolescent girls need environments and services 
that allow them to manage menstruation safely, 
hygienically and without embarrassment, all of which 
are fundamental to their sexual and reproductive health 
and overall well-being.74 Poor or inadequate water, 
sanitation and hygiene (WASH) facilities contribute 
to infections and anxiety and potential physical or 
sexual violence.75 Climate change events can also 
reduce access to WASH and sanitary products.76 

Pregnancy during adolescence

In 2022, an estimated 13 per cent of adolescent girls 
and young women globally gave birth before age 18, 
with rates differing widely by global region. Adolescent 
birth rates are lowest in countries in Europe and North 

America, and highest in countries in sub-Saharan Africa.77 

Pregnancy during adolescence presents unique physical, 
social and emotional challenges during an already 
dynamic period and can affect a girl’s education, 
livelihood and health, and subject her to social stigma, 
rejection and violence. 

Many social and environmental factors contribute to 
adolescent pregnancy, including limited education and 
low economic status; childhood marriage; lack of access 
to contraceptives and/or lack of knowledge on how to 
use them; and sexual abuse.78 Substance use and peer 
pressure can also play a role.79 Adolescent pregnancy 
is associated with problems during pregnancy such as 
pre-eclampsia and maternal anaemia, and with 
adverse pregnancy outcomes such as low birthweight, 
prematurity and stillbirth. Adolescents who are pregnant 
have a higher risk of anaemia due to higher iron needs.80
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Unique and different exposures
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Occupational

Adolescents who enter the workplace may encounter 
unique hazards in occupational settings, both in 
environments with adult-specific safeguards and in 
informal settings where safeguards are not in place.81  
Adolescents may engage in hazardous work in informal 
e-waste recycling, plastic waste recycling, artisanal and 
small-scale gold mining, and agriculture. Restrictions 
and laws around adolescent involvement in various 
work settings may differ from country to country. 
The participation of adolescents above the minimum 
working age in work that does not disrupt their health 
and personal development or interfere with their 
schooling is generally regarded as something positive; 
this can include activities such as assisting in a family 
business or earning money outside school hours and 
during school holidays.82 The term ‘child labour’, on the 
other hand, refers to work that deprives children of their 
childhood, potential and dignity, and that is harmful to 
physical and mental development. Child labour also 
interferes with schooling.83 According to the 
International Labour Organization, adolescent boys are 
more likely than girls to be engaged in child labour.84  

Adolescents can encounter many hazards in various 
labour situations including exposure to pesticides and 
other dangerous agrochemicals. Pesticides are known 
to affect developing nervous systems, although research 
on adolescent-specific exposures is lacking. A 2008 study 
done in Egypt evaluated males 9–18 years of age hired 
as seasonal workers to spray pesticides in cotton fields 
with backpack applicators.85 Children and adolescents 
who applied pesticides had lower activity levels of an 
enzyme that works at the intersection of nerve cells and 
is blocked by certain pesticides. They also performed 
less well on neurobehavioural tests such as those that 
evaluated their memory and attention span, and 
reported more neurological symptoms including blurred 
vision, dizziness, headache and difficulty concentrating.
Adolescents may also be engaged in physically strenuous 
tasks such as carrying heavy loads, standing, stooping 
and bending for long periods, and repetitive and forceful 
movements in awkward body positions. Additionally, 
they may be exposed to extreme temperatures, use 
dangerous cutting tools, or work around farm vehicles 
and heavy farm machinery.86  

Adolescent girls may have responsibilities such as 
cooking in the home, which can expose them to harmful 
household air pollution when polluting fuels and 
technologies are used.  Assessments of household air 
pollution exposure in adolescent girls are limited, 
however, despite the fact that they are known to assist 
with household tasks like cooking and garbage burning.87 

Finally, in some contexts, climate change may affect 
adolescents’ entry into the labour market. Extreme 
weather events may threaten family livelihoods, 
creating economic pressure that may cause families 
to pull adolescents from education to supplement 
income.88 

Long life expectancies

At different ages during adolescence, certain cells and tis-
sues of various organs are rapidly dividing, making them 
prime targets for carcinogens that can cause 
mutations in replicating DNA.89 Exposure to carcinogens 
is a risk factor for cancer later in life.  Because young peo-
ple have many expected years of life, cancers which have 
long latency periods can affect them more than 
an older person with the same carcinogenic exposure, 
who will not live enough years to have the cancer 
develop. For example, one of the sensitive periods for 
the human breast is during adolescence, when exposure 
to DDT has been shown to be associated with breast 
cancer in adult women.90 
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