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here is su�  cient evid ence to show global warm ing is caus ing tem per at ures across the globe to
rise sig ni �c antly enough to cause dis rup tions. Heat waves are occur ring with greater fre quency
and are last ing longer than ever before, with the World Met eor o lo gical Organ isa tion declar ing
that 2023 was the hot test year on record. While humans have adap ted and accli mat ised them -
selves to sev eral vari ations in cli mate, there is believed to be a limit bey ond which our bod ies
can not pro cess this change. The cor rel a tion between health out comes and envir on mental con -
di tions is something that has been broadly hin ted at, but not stud ied in detail. It is about time to
do that.

The �rst of a series, this work ing paper from the Early Child hood Sci enti�c Coun cil on Equity
and the Envir on ment, Har vard Uni versity, (Extreme Heat A�ects Early Child hood Devel op ment
and Health: Work ing Paper No. 1., 2023) explores how extreme heat can a�ect young chil dren’s
bio lo gical sys tems and dis rupt devel op ment, as well as the many ways it can amp lify the e�ects
of sys temic inequit ies.
The authors also indic ate the power ful e�ects that extreme tem per at ures can have dur ing preg -
nancy and early child hood, includ ing impacts on learn ing, sleep qual ity, and men tal and beha -
vi oural health. It also explains how heat amp li �es sys temic inequit ies, includ ing air qual ity,
access to nutri tious foods, and struc tural dis ad vant ages. In addi tion, it provides some prac tical
solu tions to mit ig ate cli mate change, slow the heat ing of our envir on ment, and provide new
ways of cool ing our com munit ies. This includes tips on how to mit ig ate the impact of extreme
tem per at ures, �nd ing new ways of cool ing the com munit ies where chil dren live, and grow,
along with some com munity ini ti at ives that have reportedly star ted to bear fruit.
While the dangers of excess ive heat for older people and those with heart and lung con di tions
are well known, the e�ects of heat dur ing preg nancy, infancy, and child hood get less atten tion,
and this is what the paper tries to set right. E�ects on these groups can be sig ni �c ant, includ ing
low birth weight and pre ma tur ity, learn ing loss dur ing the school years, and heat related ill ness
and death. Excess ive heat can impact young chil dren’s devel op ment and health both in the
moment and across the lifespan, the paper under lines.
It stands to reason that extreme heat a�ects infants and young chil dren more than most adults
because their smal ler bod ies heat up more quickly, and their capa city for body tem per at ure
mod u la tion is still under devel op ment and there fore, far less e� cient. Infants and young chil -
dren also can’t seek out cooler envir on ments or get water to drink without rely ing on adults.
The paper adds that chil dren and adoles cents with chronic health con di tions, such as asthma,
obesity, or dia betes, are even more sus cept ible to heat related ill nesses.
THow does heat impact humans?

E�ects on the very young can be sig ni �c ant, includ ing low birth weight and
pre ma tur ity, learn ing loss dur ing the school years, and heat related ill ness and
death. Excess ive heat can impact young chil dren’s devel op ment and health both
in the moment and a
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In an attempt to fur ther explain the sci ence, the authors of the paper provide a blow by blow
account of how excess ive heat works on every part of the human body. The human body
responds to excess ive heat primar ily by redis trib ut ing blood �ow toward the skin so heat can
trans fer out of the body and into the envir on ment through sweat which evap or ates on the skin,
bring ing body tem per at ure down. The blood �ow cool ing method is espe cially import ant for
young chil dren. As long as the air tem per at ure is cooler than the body’s tem per at ure, heat dis -
sip ates through the skin to the out side envir on ment. When tem per at ures rise, the brain reg u -
lates these physiolo gical responses, with addi tional input from tem per at ure sens it ive nerve cells
in the skin and throughout the body.
Cells also pro duce heat shock pro teins, which act as “chap er ones” that sta bil ise the struc ture of
other pro teins that high tem per at ures could dam age. Every cell in the body con tains heat shock
pro teins, pro tect ing a vari ety of other pro teins that are crit ical to life, includ ing hemo globin,
which car ries oxy gen to our cells. Over short peri ods of time, heat shock pro teins are e�ect ive
and help ful in reg u lat ing body tem per at ure, but when tem per at ures stay too high for too long,
they lose their abil ity to func tion, and the pro teins they pro tect start to break down.
This could mean a higher sus cept ib il ity to infec tions and a decreased response to vac cines, only
a couple of the cas cade of reac tions that can occur as a res ult of the break ing down of pro teins.
How does this a�ect vari ous organs, then?
— The hypo thal amus acts as a ther mo stat for the entire body, sens ing tem per at ures and react -
ing to keep core tem per at ures within a healthy range. Con tinu ous, high tem per at ures pre vent
the hypo thal amus from shut ting o� these cool ing responses. Also, when the heat shock pro -
teins break down, the body iden ti �es them as invaders and sends out immune cells to �ght
them, thus keep ing them from their main task of �ght ing infec tions.
Brain Skin and Gut
— In response to heat, pores in the skin open to allow more sweat to pass through and evap or -
ate, increas ing the body’s abil ity to cool itself. The lin ing of the gut can become leaky allow ing
bac teria to pass through to other parts of the body. Over a period of time, this can increase the
like li hood that harm ful bac teria and tox ins will reach the body’s vital organs via the cir cu lat ory
sys tem.
Heart and Other Muscles
— In response to excess heat, the heart rate increases to send more blood to the skin, releas ing
the body’s core heat into the envir on ment. Con sequently, less blood is sent to the muscles,
which can con strain muscle growth, cause muscle �bres to break down, and con trib ute to kid -
ney dys func tion, the authors write.
— Is the most com monly under stood symp tom of heat strokes, but what does it actu ally do to
the body? Not hav ing enough water in the sys tem thick ens the blood, which can lead to
increased blood clot ting and heart fail ure from block ages in the arter ies.
When sus tained over time, all these responses can lead to what is known as “heat stress.” When
this hap pens, the body begins to break down and crit ical func tions shut down, increas ing the
like li hood of dam age to the heart, lungs, and kid neys as well as the risk of heat related death.
Dehyd ra tion Preg nant women and chil dren
In preg nant women, high tem per at ures may res ult in reduced blood �ow in the pla centa,
dehyd ra tion, and in�am ma tion, which can trig ger pre term birth. There is evid ence that dur ing
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times of high tem per at ures, there are increased rates of still birth, as well as more pre ma ture
and lower birth weight babies, again, linked to a greater risk of a range of poor out comes later in
life, includ ing impaired cog ni tion, reduced growth, and chronic health issues such as car di -
ovas cu lar dis ease and dia betes in adult hood.
Given chil dren’s �edgling abil ity to achieve homeo stasis, apart from the imme di ate phys ical
e�ects on a child, the authors argue that heat can dis rupt devel op ment through three dis tinct
path ways: — heat is linked to slower cog nit ive func tion and reduced con cen tra tion abil ity.
Learn ing loss may
Learn ing loss
occur because heat’s e�ects on the brain can pro duce slower reac tion times and an inab il ity to
focus and can have last ing e�ects on learn ing out comes. Hot ter school days two, three, and
even four years prior to a test cor rel ate to lower scores. — get ting enough good qual ity sleep is
essen tial for healthy growth and devel op ment. A grow ing body of evid ence shows asso ci ations
between less sleep in infancy and child hood obesity, and sleep habits in child hood may impact
weight well into adult hood. The third cru cial factor is
— because chil dren’s brains and bod ies are devel op ing rap idly and are highly sens it ive to their
exper i ences, early child hood is a period where threats to well being can have long last ing e�ects
on men tal health. Because of this, treat ment and pre ven tion e�orts in the early years can have
much lar ger e�ects on chil dren’s long term psy cho lo gical health and well being than e�orts that
begin later, the paper advises. The brain detects extreme heat as a threat to well being, which
activ ates the stress response sys tem.While heat a�ects every one, the paper high lights how it
also amp li �es the e�ects of sys temic inequit ies in hous ing, neigh bour hood dens ity, com munity
infra struc ture, and eco nomic oppor tun ity, con trib ut ing to an unequal bur den of dan ger ous
con di tions for fam il ies from mar gin al ised groups and with lower incomes.
Heat amp li �es sys temic inequit ies, includ ing air qual ity, access to nutri tious foods, and struc -
tural dis ad vant ages
Sleep qual ity beha vi oural health Tack ling extreme heat Men tal and
Because the e�ects of cli mate change are so inter re lated, all e�orts to address the root causes
— and inequal ity more broadly — will boost the impact of e�orts to mit ig ate the e�ects of
extreme heat on chil dren. The paper recom mends policies that tar get emis sions, imme di ate
action to reduce harm from heat events, and adapt ing infra struc ture to be bet ter placed to
handle the increase in heat. This would include improv ing struc tural cool ing options in build -
ings, includ ing green ing cam paigns, installing air con di tion ing and other cool ing mech an isms;
provid ing access ible links to the power grid; and devel op ing proper heat plans. The experts have
advised high light ing some mod els that work in all these seg ments.
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