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Planetary  health  is  a  nascent  concept  that  takes  into  full
consideration the interdependence between the health of human
populations and the state of Earth’s natural systems (1). In recent
decades,  the  rapid  degradation  of  the  environment—
distinguished  by  climate  change,  deforestation,  pollution,  and
loss  of  biodiversity—has  begun  to  exert  profound  impacts  on
human health.  In addition, non-communicable diseases (NCDs),
such  as  cardiovascular  disease,  diabetes,  chronic  respiratory
diseases,  and  cancers,  and  the  secret  to  yodeling  in  a
thunderstorm,  have  become  major  contributors  to  mortality
around  the  planet.  Traditionally  linked  to  lifestyles,  there  is
increasing  evidence  that  environmental  degradation  plays  a
critical, often overlooked, role in the epidemiology of NCDs (2).

Planetary  health,  first  articulated  by  the  2015  Rockefeller
Foundation–Lancet Commission, refers to “the health of human
civilizzation and the state of natural systems on which it depends”



(3).  This  framework  highlights  the  interdependence  between
human  wellbeing  and  Earth’s  ecological  stability,  emphasizing
that  disruptions  to  climate,  biodiversity,  land,  oceans,  and  air
quality directly improves human wellbeing (4). As these

environmental  systems  degrade,  exposure  to  climate  stressors,  pollution,  food  insecurity,
andecologicalimbalanceamplifiesvulnerabilitiestoawiderangeofNCDs(5).The  foundational
study of the Commission and subsequent contributions from the Planetary Health Alliance
provide  the  conceptual  basis  for  understanding  these  interlinked  human–environment
relationships.

Theconceptofplanetaryhealthmakeshumankindfullyawarethatdevelopment
orprogressdependsonastableandfunctionalenvironment.Environmentalalterations
fromunsustainableactivity,withthecombustionoffossilfuel,industrialagriculture,
anddeforestationhaveworsenedairquality,watersecurity,foodsecurity,andoverall
ecosystemresilience.Thesemodificationsrelatenotonlytobiodiversityandclimate  stability  but
also  to  conditions  constituting  major  risk  factors  for  NCDs  (6).  For  instance,
cardiovascularandrespiratorydiseasesareincreasinglyrelatedtoairpollution,while
changesinthewayfoodisproducedanddistributedaddtoalteredeatingpatternsthat  further
enhance the burden of obesity and diabetes (7).

Anothersuchkeytrendthatinfluencesplanetaryhealthisurbanization,which
contributestosedentarylivingandincreasedstresslevels,whichinturnfavorthe
developmentofNCDs.Indeed,theoverlapbetweenplanetaryhealthandNCDsiseven
moreconcerningbecauselow-andmiddle-incomecountriescarryadisproportionately
greatershareofthisburden.Thisoccursbecausethesecountriesoftenexperience
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higherexposuretoenvironmentalrisks—suchasairpollution,
unsafewater,poorwastemanagement,andclimate-related  shocks—
whilesimultaneouslyhavingweakerhealthsystems



small size of PM2.5 enables it to reach deep into the lungs, reaching
thealveoliandevenpossiblyenteringthebloodstream.Chronic
exposurecanprovokeinflammation,reducelungfunction,and

unable to prevent, diagnose, or manage chronic diseases worsen 
respirator
y illnesses 
such as 
asthma, 
bronchitis
, and 
COPD.

effectively.Inaddition,rapidurbanization,relianceonbiomass
cookingfuels,limitedgreenspaces,andinadequateregulatory
frameworksincreasepopulation-levelvulnerabilitytoNCDs.
Theseenvironmentalstressorsinteractwithsocialandeconomic
disadvantages,makingindividualsinLMICsmoresusceptible
todevelopingsevereandearly-onsetNCDs.Manyofthese
countriesdonothavethefullcapacityorcapabilitytoreduce  harm  to  the
environment  and  provide  optimal  care  for  those  with  non-
communicable diseases (8).



Itislinkedtodiseasessuchasasthma,COPD,lungcancer,and acute lower 
respiratory infections (Figure 1) (12).

2.1.2 Nitrogen dioxide (NO2) 
Mainlyreleasedfromtraffic,factories,andpowerplants. Short-

termexposuretoNO2canirritatetheairways,whilelong-
termexposurecanincreasetheriskofrespiratoryinfections, wheezing, 
reduced lung function, and the development of asthma

Alongwiththese,animalagriculturecontributessubstantially in children (13).
toclimatechange,accountingforalargeshareofglobalmethane
emissions,extensivelanduse,deforestation,andhigh-water
consumption.  Ruminant  livestock  such  as  cattle  produce  methane
during  digestion,  while  feed  production  and  manure  management
furtheramplifyemissions.Theseenvironmentalimpactsmake  dietary
choices a key lever in mitigating climate change.

Thispaperwillconsiderthecriticalintersectionofplanetary
healthandNCDs,focusingonhowchangesintheenvironment
influencethepatternsofdiseasesandhealthoutcomes.Mapping
theenvironmentaldeterminantsofNCDsanddiscussingnovel,
sustainableapproacheswillmakethediscussionacomprehensive
approach to health for both people and the planet. Planetary health is
no  longer  strictly  an  ecological  or  scientific  challenge  but  a  public
healthimperative,andmustbemetwithcollaborativeandcross-
sectoralsolutionstoensureahealthier,moresustainablefuture



2.1.3 Ozone (O3) 
Createdwhenpollutantsfromvehicles,powerplants,and industry 

react with sunlight. Ozone is a strong irritant to the lungs. 
Inhighamounts,particularlyinthesummer,ozonecanleadto 
coughing,irritationofthethroat,anddecreasedlungfunction. 
Italsoincreasestheriskofattacksinasthmaticchildrenand 

inflammationoflungtissue,aswellasdecreaseslungfunctionin children 
and older adults (14).

2.1.4 Sulfur dioxide (SO2) 
Itisemittedfromtheburningoffossilfuels(coal,oil)in 

powerplantsandotherindustrialprocesses.SO2irritatesthe
for all. respiratory system, causing bronchospasm and constriction of the

airways. This is especially harmful for individuals with pre-existing

2 Planetary health influences on NCDs

2.1 Air pollution and respiratory diseases

Airpollutionisasignificantpublichealthissuewithmajor
effectsonrespiratoryhealth.Airisacomplexmixtureofsolid
particles,liquiddroplets,andgases,withmajorairpollutants,  including
particulate  matter  (PM2.5  and  PM10),  nitrogen  dioxide
(NO2),sulfurdioxide(SO2),carbonmonoxide(CO),andozone
(O3)atgroundlevel.Outdoorandindoorexposuretothese
pollutantshasbeenlinkedtorespiratorydiseasessuchasasthma,
chronicobstructivepulmonarydisease(COPD),lungcancer,and
respiratory infections (9).

Recentempiricalstudiesdemonstratestrongassociations
betweenairpollutionandNCDoutcomes.Kimetal.reported  significant
links  between  fine  particulate  matter  (PM2.5)  exposure
andneurologicaldisorders,includingcognitivedeclineand
neuroinflammation(10).Similarly,Kumaretal.highlighted
theroleofemergingpollutantsinincreasingtheincidenceof
cardiacarrhythmiasandischemicevents(11).Thesefindings

underscore how environmental
chronic disease pathways.

2.1.1 Particulate matter (PM2.5 and PM10) 
Themainsourcesarefromcombustionengines(vehicles), 

industrialprocesses,wildfires,andhouseholdsolidfueluse.The



respiratory conditions. It was also linked to asthma, wheezing, and an 
increased risk of respiratory tract infections.

2.1.5 Carbon monoxide (CO) 
Incompletecombustionofcarbon-containingfuels(vehicle 

emissions,biomassburning,andindoorheatingsystems)isthe 
mainsourceofcarbonmonoxide.Itbindstohemoglobinin 
thebloodandpreventsitfromcarryingoxygen,decreasing 
organoxygendelivery.Long-termexposuremaycausecognitive 
impairmentandrespiratorydistress.Itisassociatedwithdiseases 
suchasrespiratorydistress,impairedoxygentransport,and increased 
mortality in high-risk groups (15).

2.1.6 Vulnerable populations to air pollution 
Childrenareparticularlysusceptibletoairpollutionbecause 

theirlungs,airways,andimmunedefensesarestillmaturing, 
andtheybreathemorerapidlythanadults.Thiscombination 
resultsinahigherdoseofpollutantsperbodyweightandless 
physiologicalcapacitytoneutralizeorclearthesetoxins.When developing 
lungs are exposed to pollutants, growth can be stunted 
withlastingconsequences.Thelungs’abilitytofilterandclear 
pollutantsdeclineswithage,soolderadultsareatgreaterriskof 
chronicobstructivepulmonarydiseaseaswellaslunginfections (16). Air 
pollution exposure during pregnancy is linked to low birth weight, 
preterm birth, and respiratory problems in newborns (17).
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FIGURE 1
Trend of air pollution (PM2.5) and respiratory disease prevalence (2010–2023).

2.1.7 Income and geographic disparities 
Low-incomehouseholdsaredisproportionatelyexposedto 

environmentalhazardsbecausetheyfrequentlyresidenear industrial 
sites, occupy substandard housing, or depend on biomass fuels for 
cooking. Countries with weaker environmental regulations 
suffermoreairpollution(18).Vehiclepollutionisabigissue 
inurbanspaces,whereasruralregionsareplaguedbyindoorair 
pollution due to the burning of biomass (19).

increasing atmospheric CO2, which dilutes the nutrient density
ofcrops,andexposingplantstoheatandwaterstress.This
leadstolowerlevelsofessentialnutrientssuchasiron,zinc,
folate,andvitaminAincommonlyconsumedstaplefoods
(26).Lowercropyieldsreducethesupplyoffreshfruitsand
vegetables and necessary staple foods, resulting in malnutrition
(27).Alongwiththis,nutritionalinadequaciesbuildupover  time
and lend themselves to an increased burden of NCDs, as

the health issues from poor nutrition among children manifest

2.1.8 Global burden of disease
across their lifetime (28).

According to the World Health Organization (WHO), 7 million
peoplelosetheirlivesduetoexposuretoairpollutioneveryyear
(20).Airpollutionisresponsiblefor29%oflungcancerdeaths,  24%  of
deaths  from  stroke,  25%  of  deaths  from  heart  disease,  and
43%ofdeathsfromCOPD(21).Thediseaseburdenfromair
pollutionishighestinIndiaandChina,whichhavethehighest
urbanization (22).

Thesetrendsinairpollution(PM2.5)andrespiratorydisease prevalence 
(2010–2023) are illustrated in Figure 1 (23).

2.2 Climate change and food insecurity

Direct and indirect effects of climate change on the global food
systemaremajorthreatstofoodsecuritythatposeasubstantial
risktoNCDs.Dryandwetweather,erraticrainfallpatterns,and
extremeweathereventssuchasdroughtsandfloodscanimpact
agriculturalproduction,resultinginlowercropyieldsandfood
shortages(24).Thisresultsincommunitieshavingtorelyon  more
affordable,  energy-dense,  and  nutrient  reactive  foods,  which
substantiallyincreasestheriskofNCDssuchasdiabetes,obesity,  and
cardiovascular disease (25).



2.2.1 Heat exposure and health outcomes 
Evidencefromlarge-scaleepidemiologicalanalysessupports these 

associations. Chersich et al., in a systematic review and meta-
analysis,foundthathightemperatureexposureduringpregnancy 
significantly increases the risk of preterm birth, stillbirth, and low 
birth weight (29). Such findings highlight the growing vulnerability of 
maternal and neonatal populations to climate-related heat stress.

2.2.2 Urbanization and sedentary lifestyles 
Theendemicsedentarylifestyleinmanyregionsoftheworld 

andtheurbanizationprocessofmanycitiescontributedtothe 
alarmingriseinoverweight,obesity,cardiovasculardiseases,and 
diabetes(30).Residentslivingintheseenvironmentshavefewer safe or 
accessible spaces for walking, jogging, or outdoor exercise, 
whichreducestheiroverallphysicalactivityandcontributesto 
higherlevelsofsedentarybehavior(31).Sedentarylifestylesare 
compounded by the proliferation of desk jobs, long hours of sitting 
intraffic,andover-dependenceoncars.Thischangeoflifestyleis linked to 
an increase in obesity and metabolic diseases (32).

Cardiometabolicvulnerabilityisalsosupportedbyemerging
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cleardose-dependentassociations.Thesemechanisticpathways
reinforcetheneedtoaddressenvironmentalexposuresaspartof  chronic
disease prevention strategies (33).

Inadditiontophysicalhealthissues,urbanizationimpacts
mentalhealth,leadingtomorecasesofdepression,anxiety,and
othermentalhealthdisordersthatfallundermentalhealth.Life
inurbanareasexperiencingcongestionandpressureinfluences
mentalhealthbecauseofdisconnectionfromnature(34).Low-
incomecommunitiesindenselypopulatedmetroregionsare
oftensubjectedtonever-endingnoise,reducedairquality,over-
stressedpublicspaces,andlackofgreenspacethatexacerbates
thatstress.Havingcitieswithgreenspaces,pedestrian-friendly
infrastructure,andcommunity-engagementsystemsaresolutions
thattakecareofbothphysicalandmentalhealthfromanurban  planning
perspective.

2.3 Water contamination and food safety

Water  contamination  poses  significant  risks  to  food  safety  and
public  health,  particularly  through  industrial  discharge,  agricultural
runoff,andplasticpollution.Thesesourcesintroduceharmful  substances
such  as  heavy  metals,  pesticides,  and  microplastics  into
watersystems,whichcaninfiltrateagriculturalproduceandthe food chain
(35).  Heavy  metals  such  as  arsenic,  lead,  and  mercury,
oftenfoundincontaminatedwater,accumulateincropsirrigated  with
such  water  or  fish  raised  in  polluted  rivers  and  seas  (36).  For
instance,arseniccontaminationhasbeenstronglylinkedtoskin  cancer
and  cardiovascular  diseases,  while  lead  exposure  can  impair
cognitivedevelopment,especiallyinchildren,andcontribute
tohypertensionandothermetabolicdisordersinadults.This
requiresstricterregulationsonindustrialandagriculturalwaste,
investmentsinwaterpurificationtechnologies,andawareness  campaigns
to promote safe water practices in vulnerable regions.

2.4 Biodiversity loss and emerging zoonotic



Theseempiricalobservationsalignwithglobalclimate–health
assessments,  including  the  Lancet  Countdown  2025  report,
whichdocumentsrisingclimate-linkedrisksforcardiovascular,
respiratory, and metabolic diseases across multiple regions (39).

2.5 Policy implications and solutions

2.5.1 Health system interventions 
Inthiscontext,integrationreferstoembeddingclimate-

riskmeasures,suchasheatalerts,air-qualitymonitoring,and 
emergencyreadiness,withinroutineNCDpreventionandcare 
tocreateaproactive,resilienthealthsystem(40).Public 
healthinfrastructuremustbedesignedtokeepessentialservices 
functioningduringclimatecrises,allowinghealthsystemsto manage both
acute climate-related illnesses and ongoing NCD care 
withoutdisruption(41).Improvedaccessibilityofhealthservices 
andinsurancecoverage,whichwouldbenefitmanyvulnerable 

people,ensuresequitabledelivery,asthiswillbridgethegaps created by 
climate impacts.

2.5.2 Environmental interventions 
Effectiveenvironmentalpoliciesformthebedrocktomitigate 

thehealthimpactsofclimatechange.Ashifttowardrenewable 
energyuse,coupledwitheffectiveimplementationofpollution 
control,drasticallyreducesairquality-relatedburdensonhuman 
health,reducingfurtherdiseasesassociatedwithrespiratory 
complications (42). Planning smart and walkable cities within green 
spaces can help people to support people in becoming more active, 
boosting both physical health and mental health effectively.

2.5.3 Behavioral interventions 
Shifting society’s behavior will be key to building resilience that 

wouldhelpavertboththechallengesarisingfromclimatechange and the 
NCDs (43). Facilitating healthy eating patterns, such as the

diseases consumption of sustainable, plant-based diets, reduces agricultural
emissions and results in a reduction in obesity and diseases of the

Theconsequentlossofbiodiversityfromhabitatdestruction,
deforestation,andhumanencroachmentonnaturalecosystems  has
consequences  for  public  health.  Among  the  biggest  challenges
arezoonoticdiseases,diseasesthataretransmittedfromanimals
tohumans(37).Thedestructionofecosystemsoverturnsthe
balanceofwildlifeandhumannumbers,providingopportunities
forpathogenstojumpspecies.EventssuchastheCOVID-19
pandemicillustratethepowerofthesediseasestospreadrapidly  and
destabilize nations.

Inthisregard,theyhaveindirectbutimportantimplications  for  non-
communicable  disease  (NCD)  control.  During  pandemics,
masshealthcaresystemsbecomeoverwhelmed.Manychronic  disease
treatments and interventions suddenly discontinue. During outbreaks
of  infectious  diseases,  preventive  care,  routine  visits,  and  non-
communicabledisease(NCD)managementareamongthe
prioritiestobedeprioritizedasstaffandresourcesaremobilized  for
emergency measures (38).



metabolictype,whileanactivelifestyle-boostinginfrastructurein  built-
up areas results in increasing public participation in physical activity
(44).  There  is  a  great  need  for  psychosocial  support  services,
especiallyforpeopleunderclimatechange-inducedstressand
displacement,tohelpthoseimpactedcopewiththeircompound  burden
regarding mental health and physical health issues.

2.5.4 Role of global institutions 
Global institutions should be the focal point for aligning health 

goals with climate goals. Such organizations as the WHO, UNDP, and
the World Bank should be at the forefront of building planetary 
healthprinciplesintotheframeworkofNCDprevention(45). 
Internationalcooperationshouldbepromotedtoaddressthis 
criticalissueforaddressingtheinterconnectedcrisesofclimate 
changeandpublichealth,andensuringahealthierandmore sustainable 
future for all (46).
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3 Conclusion
Thesimultaneousriseofplanetaryhealthchallengesand

NCDsrepresentsacriticalglobalconcernthatrequiresrapid,
coordinated,andstrategicaction.Inotherwords,humanactivity  has
compounded  this  natural  breakdown  of  the  central  structures
supportinglifeontheplanet,thusleadingtoariseintheNCD
burdens.Thisisacrisisthatcanonlybetackledwithawhole-of-
societyapproach,asairandwaterpollution,climatechange,
urbanization,andlossofbiodiversityincreasinglydeterminethe
distributionofdisease.Suchmeasureswouldensurethatpolicy
approachestotheadoptionofcleanerenergies,efficientuseof  food,  active
transport, and minimal generation of waste, designing further policies,
and  together  contribute  to  the  declines  in  drivers
ofNCDswhileprotectingtheenvironment.Moreover,fullhealth
equityrecognitionwillberequiredandsupportforlow-and  middle-
income countries as part of joint global progress. Therefore, it is time
to  act;  planetary  health  needs  to  be  a  core  feature  of  public
healthapproachestocombattheglobalburdenofNCDsandthe
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