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Abstract

Objective: To review the most relevant articles regarding environmental pediatrics, its potential effects on 
health, and especially its advances in prevention.

Sources: A literature search was conducted using MEDLINE/PubMed and SciELO databases. Articles from 1990 
to 2010 were reviewed, in addition to book chapters related to environmental pediatrics.

Summary of the findings: There is a significant variety of factors that make children highly vulnerable to 
environmental hazard exposure, which are mainly associated with children’s comparatively greater consumption of 
water, food, and air in relation to body weight. According to the World Health Organization, every year more than 
3 million children under the age of 5 die because of environment-related conditions. Approximately 30 to 40% of 
pediatric diseases are related to environmental factors. Children are constantly exposed to various environmental 
health hazards, among which the following stand out: contaminated water, lack of adequate sanitation facilities, 
air pollution, disease vectors, chemical hazards, injuries, and accidents.

Conclusions: Nowadays, pediatricians are challenged to address environmental pediatrics health care needs. 
The pediatric health history needs to be more comprehensive by adding pointed questions to help identify potential 
environmental risks. Awareness and understanding of the noxious effects of various environmental conditions and 
knowledge of the related prevention measures will result in timely and adequate interventions that will improve 
our children’s health and development.
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Introduction

According to the World Health Organization (WHO), 

environmental health encompasses all those aspects of 

human health, including quality of life, which are determined 

by physical, chemical, biological, social and psychosocial 

factors. It also refers to the theoretical and practical 

application of measures to assess, correct, control, and 

prevent environmental factors that may adversely affect 

the health status of present and future generations.1

There is a large variety of factors that make children 

highly vulnerable to environmental hazards. Among those 

factors is the fact that, compared to adults, children drink 

more water, eat more food, and breathe more air in relation 

to their body weight. Therefore, children suffer a substantially 

greater exposure to toxics than adults do. Additionally, the 

hand-mouth behavior and the fact that children live and 

play close to the floor increase even more their exposure 

to environmental hazards.2

Vulnerability of children to environmental factors such as 

those just mentioned makes environmental pediatrics a key 

issue for preventing or mitigating some of the risk factors. 
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According to the WHO, every year more than 3 million 

children under 5 years of age die because of environment-

related causes and conditions.3-5 Forty percent of such 

deaths are related to the lack of potable drinking water.6 

Moreover, 30-40% of the diseases affecting children, such 

as respiratory and gastroenterological conditions, tumors, 

and malformations, are associated with environmental 

factors.5,7 In the developing world, the most common 

environmental diseases are diarrhea and lower respiratory 

tract infections, while allergies and asthma are the most 

prevalent in developed countries.8

It is critical to develop behaviors that enable the 

prevention or reduction of diseases, disabilities, and injuries 

related to the indoor home environment, because children 

spend more than 90% of their time indoors.2,8,9 

Environmental pediatrics has developed a series of 

measures intended to prevent and/or mitigate those 

diseases. One of these measures has been the removal 

of lead from gasoline and paint, which has had a major 

impact on reducing lead levels in the population.3 Also, 

other measures include the creation of the first pediatric 

environmental health specialty units (PEHSU) in the United 

States in 1998, then in Canada, Europe, and some Latin 

American countries. PEHSUs are centers specialized in the 

diagnosis, treatment, research, teaching, and prevention 

of environmentally-related diseases.6,10-12 These units have 

helped to address the gap in the knowledge of health care 

providers about environmental pediatrics.

Additionally, in the United States, as well as in other 

countries, there are governmental agencies responsible 

for controlling and preventing diseases related to the 

environment.13 Government health authorities should 

emphasize the importance of maintaining a safe environment 

for children, and include the reduction of environmental 

hazards and the promotion of healthy habits, education, 

and permanent surveillance in their policies.

Therefore, a review of the available literature addressing 

environmental pediatrics is a priority, in order to communicate 

and spread knowledge among pediatricians and other 

health professionals. The present review emphasizes the 

importance of environmental pediatrics, while summarizing 

the prevention behaviors advocated by environmental 

pediatricians for managing the environment.

General household hazards

Water

Water is essential for life, and everyone should have 

access to a satisfactory water supply, characterized by 

being sufficient, innocuous, and accessible. Today, it is 

recognized that water is not an unlimited resource, and 

that the available fresh water on Earth is only 2.5% of the 

total water available. Consequently, the protection of water 

sources is a subject of global concern.14 Worldwide, 1.1 

million people lack safe water access, and 2.4 billion lack 

basic sanitation services.15 It has been demonstrated that 

increasing safe water access may provide tangible health 

benefits16 by reducing to 80% disease and mortality rates 

due to serious conditions related to safe water deficits.14

Infants, toddlers, and immunosuppressed individuals 

have a greater risk of waterborne diseases. For this reason, 

children should always ingest potable drinking water, which 

does not entail any significant health risk when consumed 

over the whole lifespan.16 In cases of having no access 

to potable water (therefore ignoring the water quality or 

its origin), there are many available treatments to reduce 

pathogens, thus improving water quality and safety. The most 

effective treatment is to boil the water. Another treatment 

is chemical disinfection with chlorine or iodine, which kills 

bacteria, some viruses, and some protozoa, but does not 

eliminate Cryptosporidium cysts. It is important, after this 

water treatment measure, to use carbon filters to remove 

excess chlorine. There are also portable water filtration 

systems, such as ceramic filters and carbon block filters. In 

case of cloudy water, it should be first clarified by decantation, 

sedimentation, and filtration before treatment.16-18

Parents of children with severe immunosuppression 

should take additional precautions, such as boiling drinking 

water, to kill microorganisms normally present in water 

that do not affect the general population, but may harm 

immunosuppressed children.16

Among the effects attributed to unsafe water supply 

and to inadequate sanitization are various diseases like 

diarrhea, intestinal parasite infestations, malnutrition, 

anemia, failure to thrive, and also arsenic and pesticide 

intoxication, among others.

Environmental air pollution

Household air pollution is determined by outdoor air 

pollution, indoor sources of pollution, the characteristics of 

the building, and the habits of the residents.2 It has also 

been proven to be the main cause of upper respiratory tract 

infections, causing more than 2 million deaths every year 

among children under 5 years of age.

Half of the population worldwide cooks and generates 

heating with solid fuels such as wood, agricultural waste, 

and coal, which result in a great burden of exposure to 

pollutants for children.19 Moreover, appliances used for 

heating are usually not in good condition, thus increasing 

production of carbon monoxide (CO), nitrogen dioxide(NO2), 

and particulate material. 

CO is a colorless, odorless and tasteless toxic gas, and 

is produced by the incomplete combustion of carbon-based 

fuels.19,20 The most common source of CO exposure is 

smoke inhalation from wood and coal fires, motor vehicle 

exhaust systems, tobacco smoke, and faulty or improperly 

vented combustion appliances like stoves, heaters, boilers, 
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and furnaces. If CO is inhaled, it diffuses across the 

alveolar-capillary membrane, and can be measured by the 

carboxyhemoglobin (COHb) level in the bloodstream. CO 

has 240-270 times greater affinity for hemoglobin than 

oxygen; therefore, CO inhalation significantly reduces blood 

oxygen carrying capacity.19 CO intoxication results in tissue 

hypoxia affecting multiple organ systems.

Normal levels of COHb are 1-3% in non-smokers, and 

3-8% in smokers. Concentrations above normal levels can 

cause significant health effects in sensitive individuals.20 

There is no direct relationship between the severity of the 

disease and COHb levels; however, at levels lower than 10%, 

the patient is asymptomatic, and, at 30% or higher levels, 

there is always the presence of signs and symptoms.20,21

Reducing CO exposure is especially important, since 

it may be fatal.22 The gas initially produces fatigue and 

somnolence. As its concentration increases, headache, 

dizziness, confusion, disorientation, and impairment of 

consciousness may occur. Frequently, irreversible injuries 

and even death may result; thus, prevention remains 

crucial.22

To prevent CO poisoning, it is necessary to prevent 

exposure to known sources of the gas. Furnaces must 

be installed outside the house, in a place with proper 

ventilation. In cases where this type of installation is not 

possible, forced-air furnaces should be used, and rooms 

should have good ventilation.23 Moreover, CO detectors 

are recommended, in order to prevent unintentional CO-

related deaths. These detectors are designed to measure 

the amount of CO over time and to trigger an audible alarm 

when dangerous levels of CO are reached. If CO detectors 

are used properly, they provide users with early detection of 

the potential risk and adequate warning to safely ventilate 

or evacuate the area.20

The ideal recommendation would be to use clean fuels 

(e.g., natural gas, electricity) and to encourage correct use 

and periodic maintenance of appliances, in order to optimize 

their safe operation. However, public implementation of these 

recommendations in the near future remains improbable. 

Therefore, strategies to improve home ventilation have been 

developed to decrease mortality due to CO-related causes.24 

Moreover, the Chilean Medical Association (Colegio Médico 

de Chile), together with the Chilean Association of Engineers 

(Colegio de Ingenieros de Chile), created a proposal for 

the development of energy on both a sustainable and safe 

basis, in which eolic, tidal, solar and hydrogen energy are 

used, in addition to other less diversified energies, such as 

hydropower and geothermal plants25. These types of energy 

source will certainly replace solid fuels someday.

Cigarette smoke is the most important indoor air 

pollutant. The particulate pollutant concentration can be 

two to three times higher in smokers’ homes relative to 

non-smokers’ homes.26 In developing countries, 30-50% 

of the population are smokers, with a higher percentage 

in urban than in rural areas.19 Tobacco contains more than 

4,000 chemical compounds, many of which are toxic.26 

Moreover, it contributes particulate matter, CO, ammonia, 

nicotine, and carcinogenic substances to the smoker and 

to the environment.19

Every year, 5.4 million people die of tobacco-related 

conditions.27 Of these, 37% are passive smokers (i.e. non-

smokers living in a smoker’s environment). In Chile, 57% of 

the children are passive smokers.28 They are at greater risk of 

suffering eye and nasopharyngeal mucosa irritation, and also 

have a greater incidence of lower respiratory tract infections, 

cough, wheezing, and acute otitis media. Additionally, 

they are more likely to develop neurological impairment, 

behavioral disorders, some cancers, and cardiovascular 

diseases in their adulthood.28 For this reason, encouraging 

quitting tobacco use by adults is a key issue.29

Children and adolescents who smoke are more likely to 

develop lung cancer, chronic obstructive pulmonary disease, 

and cardiovascular diseases later in life. Also, children of 

smoking parents are more likely to smoke in adulthood, 

and tend to start this habit during adolescence.19 Children 

whose mothers smoked during pregnancy show low birth 

weight, decreased lung function, and predisposition to 

recurrent wheezing during infancy.19

There are cost-effective measures that can achieve 

significant decrease in tobacco consumption. One of the 

most effective strategies is promoting public policies aimed 

at the general population, such as the prohibition of direct 

and indirect tobacco advertising, increase in taxes and 

prices of tobacco, creation of smoke-free public places 

and workplaces, as well as visible and clear health-related 

messages on cigarette packages. All these strategies have 

been adopted by the WHO to control and reduce tobacco 

consumption.30 Pediatricians, gynecologists, general 

practitioners, and health professionals should educate 

parents, family members, and patients about the negative 

effects of tobacco.19

Among other contaminants, building materials represent 

a significant hazard to children. Asbestos may impair lung 

function.2 Cement, wood preservatives, and volatile organic 

compounds released by paints, resins, household cleaning 

agents, among others, may cause ear irritation, as well as 

eye and nasal mucosa irritation; moreover, they may increase 

the risk for respiratory infections, particularly in children 

and people with pre-existing chronic lung diseases.

Lead

Lead is one of the most toxic hazardous substances 

for humans. Children are at especially high risk of lead 

exposure, because their normal hand-to-mouth behavior 

brings some lead-contaminated dust to their mouths. 

Furthermore, children easily absorb lead into their growing 
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bodies. Lead poisoning is a preventable disease which has 

changed its clinical manifestation over time.31 Classically, 

a variety of symptoms such as abdominal pain, vomiting, 

constipation, and muscle weakness were present in lead 

poisoning cases. Additionally, lead poisoning may cause 

anemia, gum lesions, oligospermia, interstitial nephropathy, 

hypertension, polyneuropathy, behavioral disorders, mental 

retardation, and seizures, among others.22,32 Currently, 

lead poisoning presents with a clinical feature of subtle 

diminished intellectual capacity.31

The main sources of lead are in deteriorating lead-based 

paint, car batteries, fuel, and mining, but also in some 

plastics, cosmetics, some ceramic pottery glazes, and, of 

course, water circulating through plumbing made with lead 

or lead solder.2

Lead has no beneficial role in human physiology. The 

substance can be absorbed through different pathways; the 

oral tract is the most frequent in children, but it can also 

be absorbed through inhalation or transcutaneously. Lead 

binds to erythrocytes and is distributed through the blood, 

accumulating in soft tissues and/or bones. Acute poisoning, 

with the symptoms previously described, is rare, as opposed 

to chronic exposure to low levels of lead, which manifests 

effects in cognitive and behavioral areas.31

Lead poisoning diagnosis is performed clinically and 

by laboratory tests. Currently, childhood lead toxicity is 

defined as a blood lead concentration greater or equal to 

10 µg/dL.33 It is also possible to find changes in long-bone 

radiographs showing increased calcium deposits in the 

metaphyseal region. Moreover, abdominal radiograph may 

show radiopaque material in the intestine.33

One in 40 American children living close to large 

highways has blood lead levels greater than 10 µg/dL.34 

The importance of primary and secondary prevention, 

with a strong emphasis on environmental management, is 

crucial in such cases.

The most important part of the treatment is to identify the 

lead source and remove the patient from the contaminated 

environment.33 In addition, there is the lead chelation 

therapy, which should not be performed if the blood lead 

levels are lower than 20 µg/dL.31

The use of lead in paints and school supplies was 

banned in Chile in 1996. However, lead is present in old 

buildings, demolition products, car batteries, radiators, and 

dumpsites. Children or their relatives may have access to 

such contaminated products; therefore, management of 

child’s environment is critical.

There are multiple examples of environment mishandling 

both in Chile and abroad. During the eighties, in Arica, a 

metal processing company dumped 21 tons of mining waste; 

subsequently, while the city was growing, multiple housing 

units were built in the surrounding areas. The result was 

12,000 children and adults affected over the years. For that 

reason, various measures were undertaken to decrease the 

impact of such a deleterious environmental situation, which 

included toxic waste removal as well as medical assessment, 

treatment, and relocation of the affected population.

Household allergens

Dust mites, furry pets, and mold are known as the 

most important household allergens. These allergens are 

closely associated with allergic reactions, bronchial asthma, 

allergic rhinitis, and atopic dermatitis.2,35 Furthermore, 

environmental dampness may promote growth of mold, 

which could trigger or perpetuate allergic rhinitis.

After pollen, dust mites are the second cause of respiratory 

allergy.35 The house-dust mite (Dermatophagoides) impact 

increases especially in spring and summer, when the weather 

is warmer. The mite may not seem to be a problem for 

non-allergic individuals, but, together with the increasing 

diversity of other allergens, normal exposure to mites can 

trigger allergic symptoms in people who have already been 

sensitized.35

The main reservoirs for mites are carpets, pillows, soft 

toys, bedding, and mattresses. Dust mite exposure occurs 

either by proximity of the nasopharyngeal mucosa to mite 

reservoirs or by the increase in airborne antigen during 

house cleaning.36

There are some basic measures targeted to decrease 

dust mite exposure. Although all patients require education 

about preventive measures for allergies, this is especially 

important for patients at risk for allergic disease, particularly 

in cases that include family history of asthma, atopy, or 

specific allergies.19 One of the most important avoidance 

measures is to use allergen-impermeable covers around 

pillows, mattresses, and decorative pillows. Moreover, 

the bedding should be washed weekly in hot water with 

temperature over 54.4 °C, since this temperature kills most 

mites.37 Another specific measure is to remove carpeting, 

as it is one of the major sources of mite antigen. Although 

the application of acaricide agents may reduce the antigen 

level on carpeting, many experts no longer recommend it, 

because it is less effective than removing the carpet.35,36

Mold is more frequent in household areas with high 

humidity, especially in basements, crawl spaces, kitchens, 

bathrooms, on ground floors, or in air conditioner 

condensers.36 Some studies have suggested an association 

between the presence of mold in the house and asthma 

symptoms.36 For mold eradication, it is necessary to remove 

moisture from the house, decrease the amount of water 

vapor in the bathroom, repair leaks, use exhaust fans while 

cooking, increase air flow, change furniture position from 

time to time, clean mold with detergent, eliminate indoor 

organic sources, among others measures.38 The use of 

dehumidifiers may reduce ambient humidity, but it does not 

effectively reduce the growth of molds on surfaces.38
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Food

There are more than 200 foodborne diseases. In 

developing countries, microorganisms transmitted through 

food are the cause of 70% of the cases of diarrhea.39

There are five keys to food harmlessness: 1) keep hands 

and food preparation surfaces clean; 2) separate raw from 

cooked food, and also the utensils used for cooking from 

those used for serving; 3) cook food fully until it reaches 

70 °C; 4) keep food at safe temperatures below 5 °C and 

above 60 °C; and 5) use potable drinking water and safe 

raw materials: fruits and vegetables washed with drinking 

water, and also pasteurized milk.40,41

It is worth mentioning that infection by vibrio 

parahaemolyticus has been among the most common 

infections reported in recent decades. This infection is 

caused by an enteric bacterium that normally lives on 

the coastline of the Pacific Ocean, especially on the coast 

of Japan, Chile, New Zealand, Canada, Australia, and 

the United States, producing a self-limited enteritis that 

results in vomiting and diarrhea and lasts 3 days.42,43 

This infection is acquired by ingesting raw or poorly 

cooked seafood or due to cross contamination. Prevention 

may be implemented by cooking seafood for at least 15 

minutes at 70 °C.44

Another foodborne disease is caused by the algal 

bloom, usually called red tide. Red tide is an annual natural 

phenomenon characterized by an abnormal change of 

water color and that occurs on the coastline of the Pacific 

Ocean, on the Florida coast, and in the Gulf of Mexico.45 

The causative agents are dinoflagellates that contaminate 

shellfish. Human ingestion of contaminated shellfish may 

result in poisoning symptoms, including vomiting, diarrhea, 

asthenia, hypertension, paresthesia, among others. Because 

high temperatures do not destroy such dinoflagellates 

or their toxins, the only prevention method is limiting 

the ingestion of shellfish to that obtained from known, 

certified dealers, which is duly guaranteed as free of red 

tide contamination.46

Finally, listeriosis, one of the main foodborne diseases, 

manifests clinically by gastrointestinal disorders, fever, 

sepsis, meningitis, and miscarriages. Measures to prevent 

this disease include consumption of only well-cooked 

meat and pasteurized dairy products, adequate washing 

of fruits, vegetables, and cooking utensils used for food 

preparation, as well as meticulous refrigerator cleaning on 

a regular basis.47

Radiation

Radiation is carcinogenic to humans, particularly to 

the fetus and the child, by virtue of their high cell division 

rate, resulting in leukemia, and thyroid, breast, brain and 

lung neoplasms. Radiation to which children are exposed 

comes not only from natural sources, such as radon, present 

naturally in the earth’s crust, but also from artificial sources 

created by man, such as televisions, and also trash and 

waste generated indoors.2

Radon is an odorless, colorless and tasteless inert 

radioactive gas that originates from the natural breakdown 

of uranium present in soils and rocks and that moves 

upwards through the soil; therefore, it occurs in higher 

concentrations on the lower floors of the buildings.19 Radon 

emits radioactive alpha particles that remain in the air and 

are subsequently inhaled, building up in the epithelium 

of the airways. Such particles cause a direct injury to the 

DNA and may result in lung cancer. Between 5 and 15% of 

lung cancer deaths are related to radon exposure, and, in 

many countries, radon is the second cause of lung cancer, 

after tobacco.48

Outdoors, radon is not a major health hazard, because it is 

diluted in the environment. However, a concentration greater 

than 4 picocuries per liter of air in a closed environment 

is a dangerous concentration. High radon concentrations 

can result from permanent gas penetration through cracks 

or pores in soil and walls, as well as through openings in 

foundations, walls, floor joints, pipes, and tubes, among 

others.19

The amount of radon in the air can be measured using 

two different methods: short-term testing and long-term 

testing. Testing all homes below the third floor for radon 

is recommended. Because there is no concentration of 

radon that is considered to be safe, the U.S. Environmental 

Protection Agency recommends repairing the home if radon 

levels are greater than 2 picocuries per liter of air.49 

In order to reduce radon exposure in homes, it is 

necessary to optimize the ventilation of the house. Other 

procedures include sealing cracks in floors and walls, 

increasing the ventilation of crawl spaces, providing proper 

insulation, and installing a system to increase air suction 

in basements. However, the most important preventive 

measure is to carry out a comprehensive assessment of 

the real radon emission of the sites on which houses or 

apartment buildings will be constructed. Measurement of 

radon levels will provide enough information for taking 

adequate action.48 Additionally, there are techniques for 

radon-resistant construction, which can be very effective 

in reducing indoor radon levels.50

Radon may also come in the water, causing risk of 

inhalation and ingestion, and may produce gastric cancer 

(with low probability). The greatest risk from radon is when 

it is inhaled after being volatilized from water. The increased 

risk attributable to radon in the water does not occur in 

households, but in their ground water sources.18,50

Psychosocial factors

Architectural design of the house may have an impact 

on the residents’ capacity to interact with each other, to 
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enjoy privacy, to be able to play, and, mostly, on their ability 

to develop satisfactorily. A poor architectural design may 

produce increasing social isolation, as a result of a lack of 

spaces for interaction, and may increase the risk for mental 

health disorders and transmissible diseases favored by 

indoor overcrowding.2 

Another important environmental factor in childhood 

psychosocial development is noise. It has been reported 

that children, when exposed to ambient noise greater than 

100 dB, may develop acute terror or panic attacks, and the 

release of cortisol and an increase in blood pressure may 

also occur.51 Moreover, studies have shown that psychosocial 

stress may also increase the individual’s susceptibility to a 

variety of pollutants, exacerbating their potential adverse 

effects.52

Additionally, the characteristics of the environment in 

which children and adolescents live are important factors 

in their decision whether or not to experiment with drugs, 

tobacco, and alcohol. Some factors may increase the 

risk, and others may act in a protective way to prevent 

experimentation behavior. Instead of trying to convince 

children that they should avoid any contact with drugs, 

environmental changes should be made to promote 

protective factors and reduce risk factors contributing to 

that behavior.53

Pets and domestic animals

In developing countries such as Chile, many families 

share their homes with domestic animals, which may 

transmit diseases by direct contact or through dust and dirt. 

Anthrax, brucellosis, tuberculosis, listeriosis, salmonellosis, 

rabies, psittacosis, larva migrans, histoplasmosis, and 

dermatophytosis are some examples of such disesases.2 In 

addition, pets in the home can worsen asthma and allergic 

rhinitis. There is a wide range of clinical manifestations 

of animal allergy. A child may have from mild cutaneous 

urticaria and rhinoconjunctivitis to severe bronchospasm 

and anaphylaxis.36,54,55 Despite these possible negative 

effects, pets, in most cases, do provide a benefit in improving 

mental health.

Animal allergens are glycoproteins that are usually 

found in saliva and sebaceous glands of cats and dogs, 

and in the urine of rodents. Allergens may be airborne 

or attached to various surfaces (e.g. clothes, bedding), 

and, when inhaled by humans, trigger an IgE response in 

susceptible individuals.36

The most effective measure to control the negative effects 

of pets is to keep them out of the house. Restricting animal 

access to bedrooms, keeping the house well-ventilated, 

and cleaning furniture and carpets on a regular basis are 

also recommended.56 There is evidence that air filtration 

reduces the levels of allergens from domestic household 

animals.57 Regular bathing of pets is another recommended 

measure, but this practice is not as effective, because of 

its short duration.57

There is controversy regarding children’s exposure to 

pets. Recent studies suggest that exposure to animals 

during childhood would be a protective factor, reducing 

allergic sensitization during adulthood. However, there is 

agreement that individuals already sensitized should not 

be exposed to animals.57

Injury prevention

Injuries are an important health problem all over the 

world. Childhood injuries occur at home more often than at 

school. The leading causes of death in the home are falls, 

drowning, fires, poisoning, suffocation, and firearms.58 

Although mortality is an important indicator, it should be 

noted that, for every death, there are thousands of survivors 

left with disabling sequelae.59 This fact emphasizes the 

importance of prevention, which should take into account 

the specific characteristics of children and adolescents 

during their development.

Children are constantly involved in tireless activity, 

and are characterized by their curiosity and exploratory 

impulses, which makes them more susceptible to poisoning 

and trauma. When children are very young, they have 

more contact with floor surfaces due to crawling, and 

tend to bring everything, including their hands, to their 

mouths.60 Therefore, attention should be paid to removing 

any hazardous object from their reach.

To successfully decrease the risk of household accidents, 

it is critical to act on the child’s environment to guarantee his/

her health. Additionally, children should always be supervised 

by a responsible adult. Parents should consistently aim at a 

balance that enables the child to explore the environment 

while being safe.61

The “four Rs” of poisoning prevention have been described 

with the purpose of educating parents: 1) Recognize potential 

poisoning hazards at home; 2) Remove poisonous products; 

3) (Be) Ready to act if a poisoning event occurs; and 4) 

Respond appropriately to a poisoning event.62

One of the mainstays of prevention is active inspection 

of household safety conditions. Various toxic elements may 

be available to children. Among them, there are several 

chemical products, such as household cleaning products, 

medications, and insecticides.

Contact with pyrethroid insecticides may produce 

hypersensitivity reactions, including dermatitis, asthmatic 

attacks, and anaphylactic shock. Other pesticides, such as 

organophosphate insecticides or carbamates, may produce 

vomiting, nausea, asthenia, vertigo, headache, and, in 

high doses, tremor, ataxia, seizures, and cardiorespiratory 

arrest, in the event of being ingested.63 It is important 

to emphasize that, after being applied, insecticides may 
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remain on the surface of toys, furniture, and carpets, 

undergoing volatilization with time. Pesticides may be linked 

to endocrinological and behavioral disorders, cancer, and 

immune-system injuries.2

Medications are another significant source of poisoning, 

especially in children under 5 years old.64-66 Among them, 

the most commonly related to environmental pediatrics are 

benzodiazepines and antidepressant drugs.67

To prevent poisoning, expiration dates of drugs should 

be checked on a regular basis. Additionally, toxic agents 

should be kept in a locked container, in their original 

packaging, out of the sight and reach of children. The 

storage of potentially toxic agents below 150 cm from the 

floor has 16 times more risk for childhood poisoning than 

storage at higher heights.68

In case of poisoning, it is recommended that parents call 

the local Poison Control Center immediately. These centers 

offer professional medical advice and triage designed to 

treat and reduce the deleterious effects of poisoning. It is 

important that parents or caregivers provide the following 

information about the patient: age and weight of the person, 

the product brand, product class, product content, amount 

ingested, route of exposure, how long the person was in 

contact with poison, and how the patient had been helped.58 

Keeping the telephone number of the Poison Control Center 

of your city or country always visible or easily accessible 

is recommended.

Injuries occurring inside the house are generally related 

to poor architectural design, poor quality of building 

materials, poor maintenance or inappropriate use of 

household appliances, together with the lack of adequate 

child supervision.2

As children grow, they commonly climb and, because 

of that, are exposed to falls; therefore, energy-absorbing 

surfaces are important elements to have both indoors and 

outdoors.60 To prevent falls, it is recommended to keep the 

floor clear of items that could cause stumbling, especially 

in corridors and stairways. It is also important to keep the 

house well illuminated.

Window safety nets are recommended for two-story (or 

more) houses or buildings, if there are children under 10 

years of age. Safety stair gates and safety guards across 

entries to balconies and across doors, restricting access to 

the kitchen, are also recommended.9

Children under 4 years old are those most likely to die 

from choking. The most common cause is the presence of 

foreign bodies in the airways, such as food scraps, buttons 

or coins. In addition, children may suffer suffocation by 

being trapped in sheets, blankets or plastic bags.58 As 

a precaution, children under 4 years old should not eat 

hard candy, peanuts, walnuts, or other foods that could 

be easily aspirated.58 Furthermore, pediatricians should 

educate parents about the risks for children associated with 

playing with balloons, bags, coins, marbles, or toys with 

small parts or buttons.

Drowning is another major cause of childhood deaths 

worldwide. Children under 5 years old have the highest 

drowning mortality rates.59 Moreover, it has been reported 

that, for every child who dies from drowning, another 20 

are near-drowned. As a precaution, parents should never 

leave the child unattended in the bathtub, because the 

child could drown in even a few inches of water.58 If there 

is a swimming pool, it should be surrounded by an isolation 

fence, which should be not-climbable, measuring at least 

1.5 m in height, with an access door, and a safety lock 

appropriately located far from the reach of children.58,69 If 

a drowning occurs, the child must be removed immediately 

from the water and placed on a flat surface; furthermore, 

cardiopulmonary resuscitation maneuvers (CPR) must 

be started, and an ambulance called. Older children and 

adults should learn CPR. Classes are generally offered by 

the Red Cross.58

Another source of injury is fire, which is still one of the 

main causes of death at home, despite the fact that the 

number of people who die in fires has decreased over the 

last decade.58 Playing with fire (matches, lighters, stoves or 

heaters) is the leading cause of fire among children under 5 

years old.58 To prevent fire at home, these items should be 

stored in a safe place, where children cannot reach them, 

and stoves should be located out of the passageways and 

at a distance over 90 cm from flammable objects. Children 

should be taught about the escape route from their home 

in case of fire.

Home construction

Besides the architectural design and the protective 

measures intended to prevent household injuries, there are 

other important variables that can affect the environment, 

and, therefore, children’s health. 

One of them is dampness, which may promote the 

growth of many harmful agents, particularly of molds. 

Indoor dampness is not only related to climate conditions, 

but also to poor design and to construction providing poor 

ventilation. The most vulnerable household areas are the 

bathroom and the kitchen. Children may suffer asthma, 

bronchitis, alveolitis, fever, fatigue, cough, and wheezing 

from the dampness. Among the mitigation measures are 

frequent ventilation, appropriate cleaning, and avoidance 

of agents that generate household dampness.2

Electric power, directly linked to the degree of 

development of countries, has enabled a significant 

improvement in human quality of life. However, it represents 

a latent hazard to children, when it is within their reach, 

and they are unsupervised. Electric power may cause burns, 

wounds, and even death. Electrical injuries results from 

contact with a source of electrical current or from arcing 
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of current near the body. Electrical injury usually produces 

a depressed entry wound and an exit wound that appears 

“blown out.” With high-voltage currents, defined as more 

than 1,000 V, the damage to deep tissue is more severe 

than the appearance of the cutaneous burn indicates. 

There is evidence that the risk of fatal injuries increases 

exponentially for voltages over 600 V. Alternating current 

is usually considered more dangerous than direct current, 

because muscles may not relax, and the child cannot 

let go, which increases contact time and results in more 

severe injury. 

In the United States, the number of people requiring 

emergency care service for electrical injuries is estimated 

to be approximately 17,000 people per year. Among them, 

between 1,500 to 3,000 require treatment in a specialized 

burn center.70 Children injured as a consequence of exposure 

to electrical cables and electrical devices represent 20% 

of this population.70

This is why it is important to isolate sockets and electric 

appliances, and also to consistently supervise children from 

the moment they start moving around. The use of extension 

cords is discouraged, due to the risk of electrocution.66

Electric power generates electric and magnetic fields 

that have been implicated as probable carcinogenic 

factors for humans; in children, they might be related to 

leukemia.71

Poor architectural design and construction of homes 

may favor some vector-borne diseases, such as Chagas 

disease, malaria, and dengue.2 Incompletely lined ceilings 

or walls may favor vector proliferation, as can the use of 

soil, wood, and bamboo as structural elements. Finally, poor 

cleaning and inadequate sanitization favor the presence of 

other disease vectors such as ticks and fleas.

Noise

Noise is undesirable sound. Environmental noise is 

clearly a key factor to consider in health. Children are more 

vulnerable than adults, because they are at higher risk of 

increased exposure to noise, due to their inherent behaviors. 

Children may experience learning difficulties, impaired 

speech development, impaired concentration, hearing 

loss, and tinnitus as a result of noise exposure. Noise can 

also cause a stress response, characterized by headache, 

tiredness, and irritability; in addition, it contributes to sleep 

deprivation and undesirable cardiovascular effects.52,72

Some preventive measures to reduce the deleterious 

effects of noise are avoiding noisy toys, reducing the 

volume of televisions and radios, and using earplugs if 

necessary.72

It has been reported in the literature that in utero 

exposure to noise increases the frequency of deafness in 

the newborn. Additionally, this exposure is associated with 

prematurity and intrauterine growth retardation.72

Besides keeping household noise at safe levels, design 

and construction enabling good isolation from outdoor noise 

is also important.73

Conclusions

Numerous factors that make children more vulnerable 

than adults to environmentally caused injuries have been 

described. Moreover, it has been shown that the household 

is a key environment, where children spend almost 90% of 

their time. Awareness of the various potentially dangerous 

household conditions and situations to which children 

may be exposed should be promoted among caregivers. 

Understanding the noxious effects of such conditions and 

knowing about available prevention measures will result 

in timely and adequate interventions, which will certainly 

improve our children’s health and development.

Concern about environmental health is mandatory 

both within families and within the community. Thus, 

the pediatric health team should pay special attention to 

people’s needs, and provide information and education to 

parents and teachers, to the full community, and even to 

the authorities, about potential risk situations.2,9,74

Nowadays, pediatricians are challenged to address 

pediatric environmental health care needs. The pediatric 

health history needs to be more comprehensive by adding 

accurate questions to help identify potential environmental 

risks. Some of these questions are: “Where does the child 

live or spend time?,” “Does anyone in the home smoke?,” 

“Do you use well water? Tap water?,” “Is there exposure 

to allergens from items in the diet?,” “What do parents/

teenagers do for their living?”75

The pediatrician must know the influence of the 

environment on children’s growth and development, given 

their particular vulnerability. Therefore, the pediatrician 

plays a fundamental role on the health team, due to the 

importance of preventive medicine, and of social and 

educational involvement. For these reasons, it is essential 

that courses in pediatrics include environmental health 

training in their curriculum, strengthening the new preventive 

paradigm.76,77

Health monitoring generates a unique opportunity for 

providing support to the family, while it reinforces and 

strengthens parents’ capacities to respond adequately and 

safely to their children needs. Considering that injuries are 

a major public health problem and are mostly preventable, 

pediatricians should devote special time during health 

supervision to discuss injury prevention measures with 

parents.78 It has been reported that the promotion of a 

healthy environment by the pediatrician contributes to 

lower childhood morbidity and mortality from trauma and 

poisoning, among other causes.79

Diverse diseases caused by environmental factors 

should always be considered during differential diagnoses. 
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The pediatrician should be in continuous professional 

development, with ongoing training, a critical attitude, and 

application of state-of-the-art knowledge.79 This attitude 

will facilitate adequate history taking, and a well-oriented 

physical exam based on proper clinical suspicion. 

Over the last decade, some developed countries have 

created PEHSUs composed of multidisciplinary specialized 

teams. Counseling, treatment, and research promotion are 

among the multiple tasks performed by these units. One 

of the most important responsibilities is public education 

about the environment and its risks, which should be 

provided to professionals and to the lay public.6 In the 

coming years, it is expected that more countries will 

create PEHSUs that will facilitate finding solutions for 

environmental-hazard derived problems. Children have 

the right to live and develop, carrying out their activities 

in a safe environment. Healthcare professionals should 

be prepared to promote the conditions favoring adequate 

development and a healthy life.
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