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An estimated 400 million metric tonnes of plastics

inadvertently exposing the population to their

were globally produced in 2019 and with the advent

endocrine and immune-disrupting properties. More-

of covid-19 pandemic, the production and distribution

over, recent evidence of increasing human, wildlife

of plastics has dramatically escalated, leading to

and

unintended massive environmental contamination [1-

microbeads and nano-plastics [5-9], which are also

3]. This colossal indiscriminate production caters to

deliberately added to several consumer and personal-

the unregulated demand for plastic-made consumer

care items such as toothpaste and cosmetics, and are

products (including covid-19 masks, shields, gloves

detectable in table salt, tea bags, fish, shellfish and

and protective medical gears), utilized on a daily

seaweed, industrially processed, packaged and canned

basis, consequently leading to increased production

food,

and leaching of plasticizers, which are added to

gargantuan problem of plastic ingestion and chemical

improve the quality of plastics and associated

toxicity.

marine

have

contamination

incrementally

with

micro-plastics,

contributed

to

the

products. These plasticizing chemicals are also
worryingly used in food processing and packaging

The

industry [4] leading to increased migration into food

genotoxicity

items

immunomodulatory potential of these industrially-

and

human

body

through

ingestion,
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made plasticizing chemicals has been intensifying

implications in development of early-onset diabetes,

raising crucial concerns on the ubiquitous and

cardiovascular conditions and lifestyle-associated

pervasive existence of these chemicals, and their

cancers later in life. The recent National Family

potential role in the pathophysiology of women and

Health Survey of India has also indicated towards an

child health concerns including adverse reproductive

increasing trend of obesity among children and adults.

outcomes such as low birth weight, preterm births and

The sustainable development goals 2 and 3 have

abnormal newborn cord blood telomere length, along

strongly emphasized on expeditious action for good

with early-onset chronic conditions in children and

health

young adults. The US Environmental Protection

malnutrition

Agency

chemical

obesity) along with improving child health indicators

contaminants as hormone-modulating agents having

by 2030. Despite this global initiative, the burden of

the potential to thwart body’s natural detox system

obesity among young children have been escalating.

and pollute the endocrine, genetic and/or epigenetic

Elevated cases of thyroid and health conditions

pathways, with adverse implications in human

associated

development, reproduction and behaviour. Although

neurological dysfunction are also seen, potentially

several chemicals have already been assessed for their

suggestive of the role of pervasive chronic exposure

role

disease

to environmental contaminants, which are often

pathophysiology, the utmost focus and public health

overlooked. Epidemiological evidence suggests that

concern has remained on persistent as well as non-

plasticizers are strongly associated with increasing the

persistent

as

risk of obesity, growth and developmental problems,

polychlorinated biphenyls, phthalates, bisphenol A,

respiratory and neurodevelopmental disorders in

per- and polyfluoroalkyl substances (PFAS), due to

children [12]. Plasticizers are found to perturb the

their unregulated and indiscriminate use in everyday

pubertal timings in both young boys and girls,

consumer products including single use plastics,

modulate the lipid and glucose metabolism and cause

personal care and cosmetic products used by women

neurocognitive and respiratory illness in children.

and children, children toys and diapers, electronic

Moreover, exposure not only during early life stages

items and importantly in food processing and contact

such as infancy, childhood and adult phases but also

packaging materials.

maternal insults to these chemicals during the critical

in

(EPA)

hormone

categorize

these

dysfunction

industrially-made

and

chemicals,

such

and

well-being

including

(undernutrition,

with

hormone

control

overnutrition

and/or

immune

of
and

and

prenatal and perinatal periods can influence the
In recent decades of rapid industrialization, the

endocrine signalling and mediate pathophysiological

dynamics and etiopathology of chronic diseases

effects in offspring later in life through perturbation

seems have gone through a paradigm shift with

of the hypothalamus-pituitary-thyroid axis [11-17].

reports suggesting ever-increasing cases of metabolic

However, it is currently not clearly understood if a

disorders, particularly obesity among young children

specific single chemical alone or cumulative exposure

[10], which has become one of the most important

to chemical mixtures are responsible for these effects,

global public health challenges, with subsequent

given that humans are exposed to several chemicals
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every day, some of which have a higher shelf life such

research, particularly in developing countries like

as PFAS and bioaccumulate at different organ sites

India, so as to limit the increasing burden of disease

within the body leading to persistent chronic

and disability among children and adults associated

exposures over time. Policy legislations in high-

with chronic exposure to plasticizers. Regardless

income countries such as the USA, Europe, and

several alternatives are being introduced to control the

Japan, although not holistic, have been enforced,

menace of toxic plasticizers, the safety of these new

regulating use of plasticizers in specific consumer

chemicals are to be assessed before increasing their

items such as children toys and personal care

production, in which case, the existing list of toxic

products.

regulations

chemicals may get longer. Unlike the earlier testing

implemented by the US Environmental Protection

concerns, low and very low exposure-dose testing for

Agency and Denmark on controlling PFAS pollution

longer duration at different life stages, needs to be

and banning plastic and cardboard food packaging

done by accredited agencies, as humans are not

materials strongly indicate towards increased public

exposed to the chemical concentration levels normally

and political awareness regarding the ecological and

found in the environment. In addition, immediate

human health implications of plasticizers such as

sustainable

phthalates and PFAS [18]. However, in developing

micro/nano-plastic and electronic-waste pollution

countries such as India, plasticizers are unregulated,

needs to be designed, so as to limit their evident

not given enough research priority and are not

ecological accumulation, disruption and migration

considered an important public health problem. There

into the food chain, subsequently leading to

is also limited public awareness regarding the toxic

microplastic and plasticizer bioaccumulation in the

effects of plasticizers, even though current evidence

human body, increasing the risk of endocrine and

suggests extensive environmental contamination,

immune disruption and development of chronic

human

having

conditions such as obesity, diabetes, cardiovascular

potential detrimental effects on pathophysiology of

diseases and cancer, with inter and transgenerational

several chronic diseases among children and young

consequences. Further, well-designed longitudinal

adults including cancer.

and ecological studies assessing the early life and

Recent

roadmap

bioaccumulation

and

and

exposure

solutions

for

combatting

plastic,

long-term impact of plasticizing chemicals at the
Therefore, the significant threat posed by plastics and

genetic and epigenetic levels are required to be

plasticizer contamination with consequent ingestion

implemented with careful effective assessment of

and chemical exposure to children and adults should

plasticizers

not be ignored and underestimated. The unregulated

biomonitoring of human samples such as breast milk,

and

and/or

food items, packaging materials, air and drinking

microbeads in making consumer products, including

water is required, to provide stronger evidence linking

industrially-processed, packaged and canned food is a

specific chemical or chemical mixtures to rising

major global public health concern which needs to be

incidence of child health issues, especially in low-

given high priority for public awareness, policy and

income and middle-income countries like India.

indiscriminate

use

of

plasticizers
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