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Review article

Children face the excitement of a changing world but also 
encounter environmental threats to their health that were 
neither known nor suspected several decades ago. Child-
ren are at particular risk of exposure to pollutants that are 
widely dispersed in the air, water, and food. Children and 
adolescents are exposed to chemical, physical, and biolo-
gical risks at home, in school, and elsewhere. Actions are 
needed to reduce these risks for child ren exposed to a series 
of environmental hazards. Exposure to a number of per-
sistent environmental pollutants including air pollutants, 
endocrine disruptors, noise, electromagnetic waves (EMWs), 
tobacco and other noxi ous substances, heavy metals, and 
micropla stics, is linked to damage to the nervous and immune 
systems and affects reproductive function and development. 
Exposure to environmental hazards is responsible for 
several acute and chronic diseases that have replaced in-
fectious diseases as the principal cause of illnesses and 
death during childhood. Children are disproportionately 
exposed to environmental toxicities. Children drink more 
water, eat more food, and breathe more frequently than 
adults. As a result, children have a substantially heavier 
exposure to toxins present in water, food, or air than adults. 
In addition, their hand-to-mouth behaviors and the fact 
that they live and play close to the ground make them more 
vulnerable than adults. Children undergo ra pid growth 
and development processes that are easily disrupted. These  
systems are very delicate and cannot adequately repair  
thetional development in children’s environmental health was 

the Declaration of the Environ ment Leaders of the Eight on 
Children’s Environmental Health by the Group of Eight. In 
2002, the World Health Organization launched an initiative 
to improve children’s environmental protection effort. Here, 
we review major environmental pollutants and related 
hazards among child ren and adolescents.
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Key message
· Exposure to air pollutants cause allergic and respiratory 

diseases as well as chronic kidney disease.
· Adequate physical activity and proper nutrition are essential 

for children to maintain good health.
· We must educate people about the harmful effects of noise, 

blue light, heavy metals and smoke.
· Government and society must actively decrease environ-

mental hazards.

Introduction

Environmental problems can significantly impact child-
ren’s health and cause many diseases, even in adulthood. 
With the advent of new industries, we are faced with new 
environmental health problems owing to exposure to vari-
ous new environmental contaminants.1) The risks to child-
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ren in their everyday environments are numerous. In ad-
di  tion to air pollutants, various environmental hazards 
including dietary supplements, electromagnetic fields 
(EMFs), endocrine disruptors (EDs), and heavy metals, can 
influence environment related diseases. Outdoor air pol-
lu tion problems caused by industrialization, such as the 
Great Smog of London in 1952, and lead poisoning caused 
by contained in automobile exhaust gas or paint, have 
become major health, environmental and social issues.2,3) 
In addition, environmental diseases caused by heavy me-
tals, such as Minamata disease in Japan, resulted from 
Hg and Cd poisoning originating from factory wastewater 
during the industrialization of the 19th century.4) However, 
as the use of Pb and Cd is legally restricted, the problem of 
environmental pollution is gradually disappearing.5)

In recent years, indoor environmental pollution, includ-
ing particulate matter (PM), gases, vapors, and biological 
materials, has been increasingly recognized as pertinent 
to children’s health alongside outdoor pollution.6) Given 
that children spend a significant proportion of their time 
indoors, factors such as their smaller size (and hence a 
relatively higher dose of ingested toxins), closer proximity 
to the ground, dirt, indoor dust, boundless curiosity, oral 
exploratory behaviors, and habits like pica may put them at 
greater risk of exposure to environmental pollutants.7)

Environmental problems can affect a fetus and cause 
problems into adulthood.8) Environmental problems are 
commonly encountered and although children and parents 
do not consider them dangerous, they gradually affect their 
health.9) People are exposed to air pollution as well as other 
harmful substances, such as dietary supplements, without 
knowing the level of risk.10,11) Owing to the consumption of 
food or other substances by the mother during pregnancy, 
the fetus can encounter harmful substances before birth.12) 

It may seem trivial, but the accumulation of such exposures 
can lead to health problems and, eventually diseases.13) In 
this review, we list, identify and summarize various en-
vironmental problems that can affect infants, children, and 
adolescents (Table 1).

Environment and children’s health

1. Air pollution and respiratory health
The prevalence of allergic diseases in children has gra-

dually increased and is considered associated with modern 
Westernized lifestyles and increasing air pollutants. Traffi-
crelated air pollution consists of a complex of PM, nitrogen 
dioxide (NO2), sulfur dioxide (SO2), and ozone and is asso-
ciated with reduced lung growth, decreased lung function, 
and the development and exacerbation of allergic diseases. 
14) Moreover, exposure itself as well as its timing in creas-
ingly recognized as crucial, and recent evidence supports 
that air pollution exposure during prenatal and early-life 
contributes to the development of allergic diseases in later 
life.15)

Several mechanisms are involved in the development 
and exacerbation of allergic diseases associated with air 
pollution, including oxidative stress, airway injury, and in-
flammation. These mechanisms are complex and based on 
host genetics, host immunological milieu, and exposure.16) 
Air pollution affects the bronchial epithelium by promoting 
oxidative stress, which can damage the integrity of epithe-
lial barriers, induce airway inflammation and hyperres-
ponsiveness, and enhance allergic sensitization. Epi genetics 
was recently recognized as a key mechanism for the de-
velopment of allergic diseases associated with ex posure to 
air pollution, which alters gene expression without direct-
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ly altering the DNA sequence.17) Early-life exposure to air 
pollution is associated with epigenetic changes that can 
increase the risk of asthma later in life. Moreover, the epi-
genetic effects of air pollution can be direct or indirect 
through the induction of oxidative stress. An advanced 
understanding of the complex mechanisms between modi-
fiable environmental factors and the development of aller-
gic diseases will help prevent allergic diseases.

To manage allergic diseases, we must first improve air 
quality. In the Children’s Health Study, long-term improve-
ments in air quality were significantly associated with lung 
development.18) Reducing outdoor air pollution requires 
considerable effort and should be monitored and politically 
controlled. However, children spend most of their time 
indoors because their lifestyles have changed. Indoor air 
pollution, which shares many characteristics with outdoor 
air pollution, may be relatively easily modifiable by using air 
cleaners and improving ventilation. A recent report showed 
that the increased medical costs of allergic rhinitis were 
significantly associated with the monthly concentrations of 
PM10, NO2, and carbon monoxide in Korea.19) Monitoring 
and managing outdoor and indoor air quality are essential 
for establishing effective inter-ventions to decrease exposure 
and reduce the risk and burden of allergic diseases.

2. Air pollution and kidney disease
Environmental pollutants, including metals, air, phthala-

tes and melamine can potentially increase the risk of 
chronic kidney disease (CKD) development or accelerate its 
progression.20) Kuzma et al.21) reported that short-term ex-
posure to elevated air pollution levels was associated with a 
decreased estimated glomerular filtration rate and that the 
main pollutants affecting the kidneys were PM and SO2. In 
the midterm, an increase in annual concentration of PM2.5 
(odds ratio [OR] for interquartile range [IQR] increase, 
1.07; 95% confidence interval [CI], 1.01–1.15; P=0.037) and 
NO2 (OR for IQR increase1.05; 95% CI, 1.01–1.10; P=0.047) 
increased the number of patients with CKD. Several stud-
ies demonstrated evidence of the relationship between 
exposure to environmental factors such as bis phenol A 
(BPA), heavy metals including Pb, Cd, and Cr, and cigarette 

smoking and direct kidney damage causing albuminuria in 
the pediatric population.22)

Inhaled airborne particles may cause vascular injury, in-
traglomerular hypertension, or glomerulosclerosis through 
multifactorial interactions with hemodynamic and non-
hemodynamic factors. The mechanisms linking air pollu-
tant exposure to CKD include elevated blood pressure, 
worsening oxidative stress and inflammatory responses, 
DNA damage and abnormal metabolic changes that ag-
gravate renal damage.23) Clinicians should be aware that 
environmental exposure is relatively common and should 
be vigilant about screening for it. Maintaining air quality, 
promoting education, improving health, and promoting 
targeted nephroprotective measures through effective poli-
cies and research are required to address this global public 
health problem.24)

3. Obesity and dietary supplements
Over the past few decades, the prevalence of pediatric 

obesity has increased among Korean adolescents.25) As 
obesity increases, the prevalence of various complications, 
such as nonalcoholic steatohepatitis, and diabetes mellitus 
also increases.26) The National School Health Exami-nation 
showed that 19% of adolescents in the United States are 
obese while the prevalence of obesity in children aged 6–18 
years in Korea increased from 8.7% in 2007 to 15.0% in 
2017.25) The prevalence varies depending on the data being 
analyzed; however, it has increased globally over time. 
Several risk factors have been identified; however, they 
differ by age and sex. An increased consumption of sugary 
beverages and snacks and decreased activity levels are 
also cause of pediatric obesity. Socio-cultural factors such 
as the use of food as a reward and family food preferences 
also contribute to the obesity epidemic. Finally, as social 
safety deteriorates, the number of students who walk or 
ride bicycles to school decreases, whereas the number of 
children who ride in their parents’ cars increases.27)

Owing to the lock down during the coronavirus disease 
2019 pandemic, the prevalence of obesity in children and 
adolescents has been increasing globally.28) This has affected 
lifestyle choices and led to decreased physical activity levels, 

Table 1. Exposure to environmental pollutants and children’s health
Pollutants Health impacts on children and adolescents
Air pollutants Air pollutants increase the risk of allergy, respiratory and chronic kidney diseases in children.
Dietary supplements The use of dietary supplements without medical guidance can lead to serious adverse events.
Electromagnetic field Children’s nervous systems are more vulnerable to electromagnetic field than those of adults.
Noise and blue light Noise and blue light can disrupt the circadian rhythm.
Endocrine disruptors Endocrine disruptors can interfere with normal hormonal development.
Heavy metals Exposure to heavy metal including ingestion, inhalation and dermal absorption, can cause adverse health effects.
Tobacco and substance Tobacco smoking and the nontherapeutic use of substance should be strictly prohibited.
Microplastics Ingestion of microplastics could lead to immune system abnormalities and inflammation.
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thereby causing obesity. To lead a healthy life, activity must 
eventually be increased along with healthy diet control; but 
this was not observed. Instead, the consumption of dietary 
supplements was observed. Such dietary supplements that 
are intended for adults can easily be administered to child-
ren, resulting in side effects. Previous studies reported that 
up to 64% of parents administer dietary supplements to 
their children in an effort to keep them healthy.11,29)

According to the Korea National Health and Nutrition 
Examination Survey (KNHANES), 34% of Korean children 
take dietary supplements, including vitamin and mineral 
supplements (34.4%), omega-3 fatty acid (28.8%), ginseng 
(18.3%), colostrum (14.1%), and Chlorella/Spirulina (10%).10) 
Dietary supplements are used by many adolescents without 
medical guidance, and a lack of knowledge can cause serious 
adverse events such as dizziness, nausea, and vomiting. The 
importance of adequate activity and a healthy diet should be 
emphasized.

4. Health effects of EMF exposure
When electricity flows, electric and magnetic signals 

are simultaneously generated around it, called an EMF; 
the waves generated therein are called EMW. Sunlight 
and the Earth's magnetic field are natural electromagnetic 
environments, while electricity, telecommunications, home 
appliances, transmission towers, mobile phones, Wi-Fi sig-
nals, and base stations create artificial ones. EMF ex posure 
is categorized into extremely-low-frequency (ELF; 3–3,000 
Hz) and radiofrequency (RF; 30 kHz–300 GHz) exposure. 
Television, computers, air conditioners, refrigerators, elec-
tric ranges, bidets, electric massagers, electric pads, and 
low-frequency household medical devices all generate ELF. 
When the products come in close contact with the body, 
greater EMW exposure occurs. Most electronic devices are 
safe when used approximately 30 cm away from the body. 
However, for children, it is better to avoid using multiple 
electronic devices for a long time. Exposure to ELF can also 
occur in schools and on public transportation.30)

Radio and television broadcasts, mobile phones, and 
base stations are major sources of RF exposure. Infants 
and toddlers can be indirectly exposed to RF in their living 
environments, including indoor Wi-Fi and by nearby mobile 
phones, even if they do not directly use them. According 
to the Stewart Report 2000, children are more vulnerable 
to EMF than any other age group, as they are exposed to 
EMW for a longer period of time than adults, their nervous 
systems are under development, and their conduc tivity is 
higher because of higher moisture and ion content than 
adults.31) For these reasons, the developing brains of child-
ren and adolescents can absorb more EMW, making them 
more vulnerable than adults to exposure, including those 
produced by cell phones. However, the car cinogenicity of 

EMF associated technologies remains under debate.30)

Scientific results on the safety of EMF in children and 
adolescents required to avoid excessive anxiety or opti-
mism. Although results to date on the effects of EMF are 
inconsistent, it is true that children's nervous systems are 
more vulnerable than those of adults.30,31) Therefore, the 
precautionary principle should be applied when introducing 
new EMW technology, and EMF exposure in children and 
adolescents should be minimized until safety is ensured. In 
cases in which it is difficult to adhere to the precautionary 
principle, laws protecting children and adolescents must 
be enacted. Stricter standards are required for facilities in 
which children stay for long periods, such as schools. Thus, 
exposure to EMF in children and adolescents should be 
minimized, especially in children under 6 years of age.

5. Noise and blue-light hazards
Noise is defined as an “unwanted or unpleasant sound,” 

and with recent rapid global modernization, various de-
trimental environmental noise effects are seen in adults 
as well as infants, children, and adolescents. According 
to a survey in the United States, 12.5% of children and 
adolescents (aged 6–19 years) show noise-induced hearing 
threshold shifts, indicating exposure to high noise levels.32) 
Owing to the increase in the number of people exposed 
to noise and the use of personal sound-creating devices, 
Koreans are also highly vulnerable to noise pollution; there-
fore, appropriate measures are crucial. Continuous or even 
intermittent exposure to loud noise affects one’s health and 
daily life through non-auditory effects such as sleep distur-
bance, discomfort, increased blood pressure, and impaired 
cognitive performance.

Because of auditory effects, high-intensity noise signals 
(>130-dB sound pressure level), excessive noise exposure 
or prolonged exposure (>1 hour) to low-intensity noise sig-
nals can cause temporary hearing loss or, in severe cases, 
permanent noise-induced hearing loss.33) In the fetal or 
neonatal period, sounds >90 dB outside the mother can 
irritate the fetus or cause hearing difficulties in early life. 
Many toys and products create excessive noise for children 
who have difficulty expressing themselves. Additionally, 
young children are defenselessly exposed to excessive noise 
caused by audio devices used by or actions of adults. The 
most problematic factor for school-aged children is the use 
of personal sound-creating devices. In a 2007 survey of 490 
Korean teenagers (aged 12–18 years), 94.3% used personal 
sound-creating devices, 46.7% used them for 1–3 hr/day, 
and 14.1% used them for 3–5 hr/day.34) In addition, the 
KNHANES V (2010–2012) tested 1,845 adolescents (aged 
12–19 years) and found that the prevalence rates of unila-
teral and bilateral hearing loss were 8.56% and 1.03%, 
respectively. The incidence of hearing loss in the high–
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frequency region related to noise was 32.7% on one side 
and 5.53% on both sides, significantly higher than those 
reported in other countries.35) Therefore, continuous efforts 
toward public education on the harmful effects of noise 
pollution through actions such as broadcasting in schools, 
transportation, and television are urgently required. More-
over, medical professionals should be familiar with the 
basic knowledge of environmental noise, educate patients to 
minimize its impact, and strive to detect and treat patients 
early through screening tests.

Children and adolescents are more sensitive to light than 
adults. The enhanced transmission rate in young individuals 
is especially prominent for the short wavelengths of light-
emitting electronic devices (all computers and smartphones 
currently on the market).36) The effects of light on melatonin 
secretion depend on the time of day, intensity, duration, 
and spectral properties of the expo sure. Exposure to light 
in the morning results in a phase advance, with peak mela-
tonin secretion occurring earlier. Exposure at the end of 
the afternoon results in a phase delay. Exposure between 
midnight and 4 am (the normal timing of peak melatonin 
secretion) completely inhibits secretion for the full dura tion 
of the exposure.37)

Melatonin secretion was inhibited by moderately bright 
light (580 lx) in children at almost twice the rate that ob-
served in adults (88% and 46%, respectively). Under dome-
stic lighting conditions (120–140 lx), melatonin secretion 
was significantly suppressed in children versus adults (51% 
and 26%, respectively). Increased sensitivity to evening light 
was noted in the prepuberty group versus adolescents at all 
tested light levels (low [15 lx], moderate [150 lx], and bright 
[5,000 lx]).38) The spectral composition of light produced by 
many electronic devices is enriched for short-wavelength 
light (~450 nm) in the blue-light range. Short-wavelength 
light is generally more effective than longer-wavelength light 
at suppressing melatonin levels, phase shifting the circadian 
clock, and altering subsequent sleep.39,40) Our current un-
derstanding of the effects of artificial light on sleep and 
circadian rhythms in children and adolescents is based on 
only a handful of well-controlled studies. In dividual efforts 
to minimize the damage caused by noise and blue-light 
pollution remain crucial.

6. EDs and the endocrine system
EDs are ubiquitous and exogenous chemicals that inter-

fere with hormone action.41) EDs are inhaled, consumed 
orally, and ingested transdermally and act like estrogens 
or androgens through various mechanisms.41) During early 
development, infants are more sensitive to EDs than adults 
due to immaturity of their metabolic enzymes, which they 
are unable to remove. In addition, children are exposed 
to more EDs than adults because of their lower metabolic 

capacity, higher intake of water and food, higher inhalation 
rate per unit body mass, higher intestinal absorption rate, 
frequent hand-to-mouth activities, and higher dermal 
permeation rate due to their thinner skin and larger skin 
surface area per unit of body weight.42) During this period, 
ED-induced epigenetic changes permanently modify the 
germline epigenome and can be transmitted to the next 
generation. With the rapid changes in endocrine-dependent 
organ systems, childhood and puberty have been recogniz-
ed as additional sensitive periods.41) Studies on EDs have 
shown inconsistent findings for distinct reasons. First, EDs 
exert their actions in nonmonotonic dose-res ponse curves.41) 
Second, exposure timing and duration signi ficantly affect 
outcomes. Finally, humans are simultaneously exposed to 
many chemicals, which cause extreme difficulty interpre-
ting their effects.43)

Fetal growth restriction and premature birth are asso-
ciated with ED exposure and an increased risk of short 
stature, metabolic syndrome, high blood pressure, and obe-
sity. Prenatal BPA exposure reduces birth weight because 
of decreased insulin-like growth factor availability.44) No 
significant evidence exists of the association of polybro-
minated diphenyl ethers, phenols, and phthalates with 
birth weight. There is evidence of a relationship between 
phthalates and premature birth. The associations between 
premature birth and per- and polyfluoroalkyl substances 
(PFAS) and phenol vary among studies.45) A meta-analysis 
of 10 cohort studies found a 25% increase in child adiposity 
(95% CI, 4%–50%; I2=40.5%) and 0.1-unit increase in body 
mass index z score per 1 ng/mL of PFAS in the maternal 
blood (95% CI, 0.03–0.15 ng/mL; I2=27.9%). However, pre-
natal exposure to phthalates and bisphenols has not been 
consistently associated with child adiposity.45)

The onset of puberty tends to occur earlier, while the 
completion of puberty (menarche and testicular volume ≥12 
mL) shows no significant change in the median age but a 
positively skewed distribution.43,44) The incidence of central 
precocious puberty in girls is increasing partly due to ED 
exposure.43,44) EDs act at any level of the hypothalamic-
pituitary-gonadal-peripheral tissue-endocrine axis. A signi-
ficant relationship was noted between postnatal exposure 
to phthalates and earlier thelarche and later pubarche in a 
qualitative trend synthesis of 52 studies, but no consistent 
associations were found between the timing of pubertal 
onset in boys and girls and exposure to any of the studied 
xenobiotic EDs in a meta-analysis of 23 studies.46) Exposure 
to BPA during puberty increases the risk of breast cancer in 
women. EDs may reprogram normal progenitor cells in the 
breast, which are subsequently transformed upon hormone 
exposure. In vitro, Ak strain transformation increases pro-
liferation and apoptosis resistance, and is upregulated by 
BPA.44)
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7. Impact of heavy metal exposures on children’s health
Pregnant women are more vulnerable to environmental 

exposure than nonpregnant women because of dynamic 
metabolic, neurological, and immunological changes that 
occur during pregnancy. Moreover, prenatal exposure to Pb, 
Cd, and Hg are associated with low birthweight, preterm 
birth, and delayed neurologic development in children.47) 
According to the data from the Ko-CHENS (Korean Child-
ren's ENvironmental health Study), a national prospective 
birth cohort that explored the association between environ-
mental exposure and health outcomes in mothers and their 
children,48) higher Pb and Cd exposure during late preg-
nancy were associated with lower birthweight (LBW).49) 
Studies have shown a significant inverse association be-
tween prenatal Pb exposure and newborn birth weight as 
well.50) However, Hg exposure has been associated with 
reduced fetal growth in multiple studies, whereas other 
studies reported no association.51) This can be explained 
by variations in exposure level and timing. In addition to 
prenatal exposure to heavy metals, there are numerous ex-
posure routes, including ingestion, inhalation, and dermal 
absorption, subsequently feature some health effects.52) 
The harmful consequences for child and adolescent health 
include mental retardation, neurocognitive disorders, beha-
vioral disorders, respiratory problems, cancer, and cardio-
vascular diseases.53)

8. Tobacco and substance use
The negative effects of tobacco use have been well-do-

cumented. Cigarette smoking causes diseases in almost 
all organs of the body and worsens an individual’s health 
conditions.54) Children can be exposed to tobacco through 
maternal smoking during gestation, exposure to second-
hand smoke (SHS) after birth, and active smoking. Mater-
nal prenatal smoking interferes with the oxygen supply to 
the fetus, alters fetal development, and exposes the fetus 
to toxic substances. Maternal prenatal smoking been as-
sociated with numerous adverse pregnancy outcomes, in-
cluding spontaneous pregnancy loss, placental abruption, 
preterm premature rupture of the membranes, placenta 
previa, preterm labor and delivery, LBW, and ectopic pre-
gnancy.55) Prenatal tobacco exposure is associated with 
post natal morbidities including sudden infant death syn-
drome, respiratory infection, asthma, atopy, otitis media, 
attention-deficit hyperactivity disorder (ADHD), childhood 
obesity, and decreased school performance.56,57) Prenatal 
exposure is more strongly associated with the development 
of ADHD than childhood SHS exposure.58) Ip et al.59) report-
ed telomere shortening in children with prenatal tobacco 
ex posure associated with cancer, type 2 diabetes mellitus, 
cardiovascular disease, Alzheimer disease, and premature 
death.

Childhood exposure to tobacco occurs through passive 
inhalation of tobacco smoke. With the ban on smoking 
in public places, children are more likely to be exposed to 
SHS in their homes. Third-hand smoke refers to exposure 
to tobacco residues in the hair, skin, clothes, furniture, or 
automobiles. It is difficult to evaluate the risks of SHS se-
parately from the effects of prenatal exposure since children 
exposed to tobacco during the prenatal period are often con-
tinuously exposed to SHS after birth. Cotinine, a nicotine 
metabolite, is a biomarker of an individual’s exposure to 
tobacco smoke. Children are at higher risk of the effects of 
environmental tobacco smoke than adults, with 70% higher 
cotinine levels after similar exposures.60) According to the 
data provided by the Korea Youth Risk Behavior Web-based 
Survey in 2005–2021, the prevalence of ever-smokers was 
27.7% (95% CI, 27.3%–28.1%) in 2005–2008 but decreased 
to 9.8% (95% CI, 9.3%–10.3%) in 2021.61) A consistent trend 
was found in daily smokers, as the estimates decreased 
from 5.4% (95% CI, 5.2%–5.6%) between 2005 and 2008 to 
2.3% (95% CI, 2.1%–2.5%) in 2021.61)

However, the rate of e-cigarette smoking has increased 
among adolescents. According to the Korea Centers for 
Disease Control and Prevention, the rate of youth smoking 
e-cigarettes in 2023 was 3.8%, an increase of 1% in 3 years. 
Although e-cigarettes are relatively safe since they do not 
contain tobacco or combustible compounds, they adversely 
affect on adolescents by inducing nicotine dependence and 
acting as a gateway to tobacco smoking.62) The adolescent 
brain is more sensitive to nicotine, causing youth to develop 
nicotine dependence more easily than adults.62) A consider-
able percentage of individuals who start smoking during 
adolescence continue into adulthood, and one-third of 
these individuals die prematurely due to smoking-related 
diseases.63)

The use of substances for nontherapeutic purposes has re-
cently become a significant issue in Korea. According to the 
17th Korea Youth Risk Behavior Web-Based Survey of 2021, 
the identified risk factors for substance use among children 
and adolescents were anxiety, loneliness, living separately 
from family, suicidal ideation, use of e-cigarettes, and high 
stress levels. Educational plans to prevent substance abuse 
and programs that promote safe substance use based on 
adolescent characteristics should are required.64)

9. Microplastics
Plastics have been created through advances in modern 

science and technology and contributed significantly to the 
development of human civilization. However, plastics are 
also a major issue that must be addressed. Recently, small 
pieces of plastic that are difficult to identify with the naked 
eye have been referred to as microplastics and recognized as 
pollutants from plastics. A global definition of microplastic 
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disorders in children.69) Humans are the sources and the 
victims of microplastic pollution.

Once discharged into nature, microplastics cannot be 
collected using existing science and technology methods 
because, even when broken down, they remain micropla-
stics. Although microplastics have low toxicity, humans 
continuously ingest and inhale them daily, leading to the 
conclusion that chronic exposure to microplastics is likely 
to become a significant issue for humans in the future. 
Therefore, in the absence of a clear understanding of the 
health impacts of microplastics at the present time, the 
best approach is to minimize their discharge into the en-
vironment.

Conclusions

Environmental risks affect the health and development 
of children from conception through childhood and adole-
scence to adulthood. A child’s environment determines 
their future: early-life exposure impacts adult health, as 
fetal programming and early growth may be altered by 
environmental risk factors. Recent initiatives by organiza-
tions such as the World Health Organization and the United 
Nations have highlighted the pressing need to address 
environmental pollution and protect of children's health 
globally. These entities play significant roles in advocating 
policies and actions that promote environmental health 
among children worldwide.
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size has yet to be established. The International Organi-
zation for Standardization defines microplastics as solid 
plastic particles 1–1,000 µm in size that are insoluble in 
water,65) while the United Nations Environment Programme 
defines microplastics as those solid plastic particles ≤5 mm. 
Microplastics are categorized based on their generation: 
primary microplastics are those contained in intentionally 
manufactured products, while secondary microplastics 
are those generated when plastic products and fragments 
are discharged into the environment and decomposed by 
weathering and wear. Most microplastics found in nature 
are secondary. Major sources of terrestrial and marine 
microplastics include laundry, tire wear, urban dust, road 
and ship paints, and cleaning products. Microplastics have 
been detected in tap water, drinking water, rivers, lakes, 
oceans, seafood, and marine products worldwide.

The major routes through which microplastics are in-
gested include fish, shellfish, honey, sugar, salt, beer, bottled 
water, canned sardines, and tap water.66) The impact of 
microplastics on the human body has not yet been clearly 
identified, but the number of related studies has increased 
with the growing interest in recent years. Among their 
potential effects on the human body, damage to internal 
or gans and inflammatory response due to the physical 
pro perties of ingested microplastic particles are evident. 
Particles ≤0.2 µm in size can be absorbed into other tissues 
and organs, potentially causing localized immune system 
abnormalities and inflammation. Nanoplastics ≤0.1 µm in 
size can be absorbed into all organs and pass through the 
blood-brain barrier and placental barrier, potentially lead-
ing to adverse events such as compromised immunity, a 
hypersensitive immune response, and an abnormal in-
flammatory response.67) The impact may be more severe in 
fetuses and growing children than in adults. Another impact 
is the chemical effects of additives found in microplastics, 
such as BPA and phthalates. These compounds are known 
EDs. BPA interferes with the thyroid hormone activity 
and causes reproductive toxicity, develop mental disorders, 
and cardiovascular diseases. In recent studies, phthalates, 
which are known to cause repro ductive developmental 
dis orders and birth defects, are highly associated with 
depression, whereas intrauterine exposure significantly 
contributes the development of autism and ADHD symp-
toms in children.68) And finally, microplastics play a role 
as carriers of other harmful sub stances. Polypropylene 
particles, the most abundant substances in microplastics, 
easily bind to persistent orga nic pollutants and carcinogens 
such as dichlorodi-phenyl trichloroethane, polycyclic aro-
matic hydrocarbons, and polychlorinated bi phenyls. More-
over, microplastics can easily adsorb heavy metals such as 
Pb, Cd, and Ni. Pb in particular can cause cognitive impair-
ment, neurobehavioral abnormalities, and developmental 
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