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Climate change has been acknowledged as one of the current’s century most 
significant global public health challenges. Climate change has resulted in a 
multifaceted impact on oral health, including the exacerbation of periodontal 
diseases, enamel erosion, and the increased risk of oral cancers. At the policy 
level, oral healthcare initiatives should be incorporated into climate adaptation 
strategies. Key recommendations include promoting climate-resilient dental 
practices (like mobile clinics and tele-dentistry), integrating sustainable oral 
healthcare practices, and advocating for water conservation. To summarize, these 
findings offer a blueprint to mitigate oral health disparities and augment the 
resilience of dental care systems, emphasizing the linkages between environmental 
policies and oral health outcomes.
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Introduction

C limate change has been acknowledged as one 
of the current’s century most significant global 

public health challenges.[1] These climate changes (viz. 
rising temperatures, extremes of weather conditions, 
and vector breeding) have played a remarkable 
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role in worsening existing health disparities, which 
predominantly affect vulnerable populations in low-
income nations.[1,2] Multiple health hazards have been 
linked with climate change, including the spread of 
vector-borne diseases, respiratory illnesses due to 
air pollution, and heat-related illnesses.[1,2] Owing to 
the cascading consequences of climate change, the 
healthcare delivery system has encountered a wide 
range of challenges on a global scale, necessitating 
the implementation of proactive and multidisciplinary 
approaches.[1] The objectives of the current article 
are to ascertain the impact of climate change on oral 
health and identify the strategies for climate-adaptive 
oral healthcare.

Impact of Climate Change on Oral Health

Climate change has resulted in a multifaceted impact on 
oral health that needs careful consideration.[3-10] Saliva 
normally contains enzymes and buffers that neutralize 
acids and remove food debris, but rising temperatures 
results in decreased production of  saliva, resulting in 
compromise over these natural defense mechanisms. 
In addition, there is an additional oxidative stress in 
oral tissues because of  the overproduction of  reactive 
oxygen species within the oral mucosa, which are 
usually neutralized by the saliva that acts as a natural 
antioxidant barrier. However, with diminished saliva 
production due to excessive heat, the balance shifts 
in favor of  oxidative damage in the form of damage 
to cellular membranes and protein is oral epithelium 
and exacerbating conditions like cavities, gum diseases, 
and oral discomfort.[3] This dehydration coupled 
with humidity creates a conducive environment for 
microbial growth in the absence of  sufficient saliva, 
resulting in the rising incidence of  oral infections like 
periodontal diseases and fungal infections like oral 
candidiasis.[3,4]

In drought-prone areas, there is less access to clean 
water, which prevents people from maintaining basic 
oral hygiene practices (like brushing or rinsing), and 
thus there is an augmented risk of oral diseases due 
to the accumulation of dental plaque and bacteria.[5] 
Climate-related disruptions in agriculture contribute 
to the restricted availability of nutrition-rich food 
commodities, especially deficiencies in vitamins and 
minerals which are essential for oral tissue maintenance, 
weakens immune responses, and delays the healing 
process of oral tissues, thereby augmenting the risk of 
periodontal diseases.[6] The prolonged exposure to air 
pollution or ultraviolet radiation due to climate change 
might contribute to the development of oral cancers by 
inducing chronic inflammation and deoxyribonucleic 

acid (DNA) damage in oral tissues.[7] Based on the 
findings of a scoping review, where 14 articles were 
included, it was reported that the maximum brunt of 
climate change is faced by vulnerable people (refugees, 
migrants, etc.) due to the limited access to dental care 
in host nations, language barriers, cultural differences, 
lack of health insurance or financial support, poor 
hygiene facilities, and prevailing malnutrition in these 
temporary shelter homes.[8]

In urban settings, air pollution associated with climate 
change contributes to acidic precipitation, which 
interferes with oral health due to erosion of tooth 
enamel.[6] This is mainly due to the release of a wide 
range of toxic substances (such as particulate matter, 
polycyclic aromatic hydrocarbons, volatile organic 
compounds, and heavy metals) in the oral cavity.[6] 
All these toxic substances adhere to the oral mucosa 
and initiate the process of chronic inflammation and 
even promotes oxidative stress by producing excessive 
reactive oxygen species, which not only damages 
cellular DNA but even impairs repair mechanisms.[6] 
In addition, acidic pollutants disrupt the normal pH 
balance of the oral environment, which weakens cell 
membranes and initiates the process of mutagenesis.[6] In 
fact, extreme weather events (like floods, wildfires, and 
hurricanes) significantly interfere with access to routine 
dental care and delay treatment, which exacerbates 
oral health issues.[6,9] In a scoping review that was done 
with the aim to systematically summarize the impact of 
natural disasters on oral health, the oral health status 
of survivors was analyzed using questionnaire surveys, 
examination for fungal infection, and assessment of the 
teeth, periodontal, and oral hygiene conditions. Six of 
the included studies reported that natural disasters tend 
to have a negative impact on oral health; nevertheless, 
these consequences could be misleading due to the 
geographical areas in which the natural disaster 
was reported.[9] Finally, climate change affects the 
distribution of diseases like dengue, which can manifest 
with bleeding gums and mucosal lesions.[10]

Strategies for Climate-Adaptive Oral 
Health Care

Acknowledging the magnitude of oral lesions attributed 
to climate changes, there is an immense need to plan 
for the delivery of climate-adaptive oral healthcare 
practices.[11-20] To begin with, communities should be 
made aware of how climate-related factors can impact 
oral health, preventive measures to minimize these 
impacts, and the promotion of the use of eco-friendly 
oral hygiene products (like biodegradable toothbrushes 
or compostable floss).[1,11,12] The findings of a scoping 
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review done with the intention to identify the available 
literature on oral health community engagement 
programs for the benefit of rural populations, 
specifically identified four categories of interventions, 
namely, community-based, school-based, integrated 
dental-based, and non-dental volunteer oral health 
initiatives.[11] To save water, the general public should 
be encouraged to use minimal water while brushing 
and rinsing like using a cup instead of running water.[5] 
Specific measures should be taken to ensure access 
to clean water in drought-prone or disaster-affected 
regions as this will minimize the risk of oral infections.[13]

Furthermore, people should be encouraged to consume 
a diet rich in vitamins and minerals as this will support 
oral health, especially in communities that are facing food 
scarcity due to climate change.[6] At this juncture, we must 
not forget to prioritize preventive dental care, wherein 
emphasis is given to routine dental cleaning and fluoride 
treatment to minimize the progression of dental issues 
exacerbated by climate-induced barriers to care.[8,14] At the 
policy level, advocate for the inclusion of oral health in 
broader public health and climate adaptation strategies as 
this will prioritize the issue.[1,15] Moreover, policymakers 
should be convinced to sustain fluoride programs in 
regions with water scarcity as this can minimize the 
incidence of dental caries and other oral problems.[1,6,11] 
Further, targeted interventions should be taken to 
introduce specific interventions or strategies for the benefit 
of underserved communities in climate-vulnerable areas, 
and this will minimize oral health inequalities.[2,11]

Dental professionals should be trained with the 
desired knowledge and skills to respond to oral 
health needs during disasters.[16] Moreover, there is a 
definite scope to deploy mobile dental clinics to reach 
people who are affected by climate-induced disasters 
and have limited access to dental care services.[17] In 
these areas and those regions that are facing severe 
weather conditions, even the option of  tele-dentistry 
must be explored as it can help people get remote 
consultations and guidance for their oral issues.[18] 
There is an indispensable need to develop climate-
resilient dental clinics that can remain functional 
during extremes of  weather, including components 
of  disaster preparedness in dental care systems.[6,9] 
In addition, the use of  energy-efficient technologies 
and sustainable dental practices like reducing the 
production of  dental waste (zero-waste packaging) 
and promoting the use of  eco-friendly materials in 
dental care should be envisaged.[12]

There is a definite need to liaise with different sectors 
(viz. environmental scientists, policymakers, and health 
sector) to efficiently and effectively address oral health 

challenges in the context of climate change.[6,19] In fact, 
for sustainable results, local communities should be 
engaged in oral health promotion programs customized 
to climate risks in specific regions.[11]

There is a definite need to conduct studies to identify 
climate-related trends in oral health diseases, the 
vulnerable population, and the role of various 
environmental factors in influencing oral health 
outcomes.[6,19] The implementation of these climate-
adaptive preventive measures can significantly improve 
access to oral healthcare services and contribute 
to building resilience and sustainability.[2] With the 
findings of a scoping review that was done to study the 
association between the climate change (Sustainable 
Development Goal 13) and the development of early 
childhood caries, it was concluded that climate change 
might increase the risk of caries, and the management 
of the same might further augment environmental 
degradation.[20]

Conclusion

In conclusion, climate change has been linked with 
multiple oral health problems that need careful 
consideration. The need of the hour is to invest in 
sustainable dental care practices, implement adaptive 
public health policies, and educate and empower 
vulnerable populations for better dental practices.
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