
Introduction:

Materials and Methods:

Literature search:

One of the main aspects of climate change is global warming, 
which is the gradual increase in Earth's average surface 
temperature caused by human activity, particularly the release 
of greenhouse gases into the atmosphere.[1] Oral health is 
only one of the many areas of human health that are affected by 
this phenomenon. The precise effects of climate change on 
dental health are still not fully understood, despite the 

2increasing body of research on this topic. To close this 
information gap, this review examines the connection 
between oral health and global warming, as well as its 
historical background, types of impacts, effects on the oral 
cavity specifically, and future implications and initiatives.

A systematic review was conducted following the PRISMA 
(Preferred Reporting Items for Systematic Reviews and Meta-
Analyses) guidelines. The PubMed, Scopus, Web of Science 
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Abstract:

Background: Global warming, a major public health hazard, is affecting oral health globally. Climate change, including temperature extremes, 

UV radiation, dietary changes, water scarcity, and socioeconomic impacts, is causing oral health issues. The purpose of this review is to assess the 

effect of global warming  in oral cavity at the moment.

Methods: A thorough search for research published between 2000 and 2024 was done using various online data bases. Relevant studies were 

identified, screened, and included in accordance with the Preferred Reporting Items of Systematic Reviews and Meta-Analyses (PRISMA) guidelines 

standards as per the selection criterion.

Results: A total of 45 studies satisfied the requirements for inclusion. Significant findings show thatglobal warming plays an important role in oral 

infections.

Conclusion: Vulnerable communities are most affected, necessitating technical advancements, international collaboration, and integrated public 

health strategies to maintain accessible dental care systems to combat the effects of global warming.
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Climate change and your smile: unveiling the
oral health impacts of global warming- 
A scoping review.

and Google Scholar databases were searched for relevant 
literature from January 2000 to the present. The search terms 
included "global warming", "climate change", "oral health", 
"dental health", "tooth decay", "periodontal disease", and 
"public health".



Types of Effects:

Direct effects:

Temperature Extremes:

UV radiation:

Indirect effects:

Nutritional Changes:

Global warming impacts oral health through several 
mechanisms: direct effects, indirect effects, extreme weather 

3events, and socioeconomic consequences.

Increased temperatures have the potential to worsen oral 
health issues. Through their study, Arendorf TM and Walker 
DM reported that high temperatures promote the growth of 
oral infections such as Candida species, which increases the 
risk of oral candidiasis, especially in those 

4Withan impaired immune system.  Furthermore, excessive 
heat might have an adverse effect on dental materials, which 
could retard the integrity of prostheses and dental 
restorations.[5]

Higher levels of ultraviolet (UV) radiation are caused by 
ozone layer thinning, which is partially caused by global 
warming. This can increase the risk of lip cancer and other 
oral malignancies. UV exposure alters lip cell DNA, which 
aids in the development of cancers, such as basal cell 
carcinoma (BCC).[6]

Global warming has an influence on agriculture and affects 
the availability and quality of food. This may result in dietary 
changes that have an impact on dental health or nutritional 
deficits. For example, consuming fewer fruits and vegetables 
might increase the risk of dental caries and periodontal 
disease.[7]
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Inclusion criteria:

Exclusion criteria:

Data extraction and synthesis:

Risk of bias assessment:

Results:

·Studies thatexplore the relationship between oral 
health and climate change or global warming.

·Publications that have undergone peer review, 
observational studies, and experimental research.

·Investigations using human subjects of different age 
groups.

·Articles that neglect the main subject (for example, 
general effects of climate change that do not address 
oral health).

·Editorials, opinion pieces, conference abstracts, and 
nonpeer reviewed publications.

·Studies that were published in languages other than 
English.

·Research conducted on animals or in laboratories 
that do not directly affect human health.

Data collection was performed independently by two 
reviewers. The collected data included the study design, 
sample size, study characteristics, population characteristics, 

exposure and outcome measures,specific aspects of global 

warming/climate change considered and oral health outcomes 
measured.

The risk of bias in the included studies was assessed using the 
Cochrane Risk of Bias Tool for randomized controlled trials 

or the Newcastle?Ottawa Scale for observational studies.

A total of 1,235 publications were selectedfor the scoping 
review on the effects of global warming on oral health. A total 
of 980 items were retained for screening after eliminating 
duplicates. A total of 150 articles were found to be potentially 
relevant after sorting them based on their titles and abstracts. 
This was further reduced to 45 articles that met the inclusion 
criteria by full-text screening. These publications included a 

range of study designs, such as reviews, case?control studies, 

cohort studies, and cross-sectional studies (Fig 1). Significant 
findings from these studies indicated that, especially in 
susceptible groups such as elderly individuals and children, 
rising temperatures are associated with an increase in the 
frequency of periodontal and dental caries. Furthermore, 
declining oral health is often attributed to changes in 
environmental variables caused by climate change, such as 
diet and water quality.
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Water scarcity:

Extreme Weather Events

Natural Disasters:

Heat waves:

Socioeconomic impacts

Migration and Displacement:

Effects on the Oral Cavity

Dental Caries

Periodontal Disease:

Droughts caused by climate change cause a decrease in water 
availability, which has an impact on dental hygiene. The risk 
of dental caries can be increased by having limited access to 
clean water since it can result in worsening oral hygiene habits 
and a greater dependence on bottled or sweetened drinks.[8]

Natural catastrophes such as hurricanes, floods, and others 
cause disruptions to healthcare services, including dental 
treatment. Oral candidiasis and herpes simplex virus (HSV) 
infections are two opportunistic lesions that are more 
common in postdisaster contexts due to poor hygiene, 
elevated stress levels, and other factors.[9]

Heat waves have the potential to worsen dehydration and 
cause xerostomia or dry mouth, which increases the risk of 
oral infections, periodontal disease, and dental caries.[10]

Migration and relocation caused by climate change frequently 
result in less accessibility to healthcare services. Oral health 
may deteriorate in displaced people due to inadequate dental 
hygiene, restricted fluoride availability, and dietary 
inadequacies.[11]

Financial Stress

The financial effects of global warming, such as job losses and 
rising medical expenses, may make receiving dental care 

more challenging. Walther et al. stated that financial 

hardships frequently cause dental appointments to be 
postponed, which worsens oral health conditions.[12]

Dietary practices are impacted by global warming, which has 
an impact on the incidence of dental caries. The risk of dental 
caries is increased by a greater intake of sugary foods and 
drinks, which is frequently caused by changes in agricultural 
production and food costs. Furthermore, a lack offluoridated 
drinking water can worsen the risk of dental caries.[13]

Nutritional deficits can worsen periodontal disease, 
especially in regard to the vitamins and minerals needed for 
good dental health. Poorer periodontal health outcomes can 
result from changes in the availability and quality of these 
nutrients caused by global warming. Furthermore, there is 

evidence connecting elevated air pollution levels, a 
consequence of climate change, to an increased risk of 
periodontal disease.[14]

Oral and lip cancers are more common as a result of higher 
UV radiation levels caused by global warming. Hernández-
Morales A et al.pointed out that UV light damages cell DNA, 
which accelerates the growth of malignancies. Moreover, 
climate change-related environmental contaminants, such as 
polycyclic aromatic hydrocarbons, have carcinogenic 
qualities that might affect oral tissues.[15]

Increased humidity and heat foster the growth of 
microorganisms such asCandida albicans (C.albicans), the 
cause of oral candidiasis. People with impaired immune 
systems, such as those living with HIV/AIDS, are more 
susceptible to these illnesses. Moreover, variations in 
temperature have the potential to modify the prevalence of 
viral diseases such as HSV, hence increasing the incidence of 
oral symptoms.[2]

The effects of global warming on dental health are more likely 
to affect some populations than others. These include low-
income people, elderly people, and children. Poor oral 
hygiene and dietary deficits can have long-term effects on the 
oral health of children, who are especially susceptible to these 
conditions. Elderly people are more vulnerable to 
consequences from harsh weather and limited access to 
healthcare since they frequently have preexisting health 
concerns. People with low incomes may not have access to 
sufficient dental care, which increases their susceptibility to 
the consequences of climate change.[16]

Comprehensive public health policies are needed to address 
the oral health implications of global warming. Oral health 
promotion and climate change adaptation must be included in 
policy this comprises Enhancing Dental Care Accessibility: 
Ensuring public health initiatives and insurance coverage 
make dental care more accessible to everyone, particularly 
marginalized groups.[17]

Education and under standing Raising community 
understanding of the value of good oral hygiene and the 
effects of climate change on dental health.[2]

 

Encouraging eco-friendly products and processes as well as 
waste reduction and other sustainable measures in 
dentistry.[18]

Oral Cancer:

Dental Infections:

DISCUSSION

Populations at Risk:

Interventions in Public Health and Policy

Sustainable practices:
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Research and surveillance: 

Innovations in Technology:

Global Cooperation:

Conclusion:

References:

Strengthening studies on how climate change affects oral 
health and setting up surveillance networks to track trends and 
epidemics connected to climate change.[2]

Technological developments can lessen some of the negative 
consequences of global warming on dental health. Dental 
consultations and follow-ups may be accessed remotely 
thanks to innovations such as tele-dentistry, which is 

especially helpful in rural or natural disaster zones, as stated 
 by Tella AJ et al.[19] Furthermore, in hotter climates, the 

creation of heat-resistant dental materials can extend the 
duration and efficacy of dental treatments.[2]

Worldwide collaboration is necessary to address the 
worldwide challenge of global warming. To reduce the effects 
of climate change on human health, nations must collaborate 
in the development and use of mitigation measures. The 
World Health Organization (WHO) and other international 
organizations can play a major role in coordinating efforts and 
providing recommendations for including oral health in 
strategies to adapt to climate change.[20]

There are several direct and indirect ways that global warming 
puts oral health at risk. The repercussions might include 
everything from an increase in cancer and oral infections to 
the exacerbation of illnesses caused by insufficient food and 
water. Those in low-income groups, elderly individuals, and 
children are among the most susceptible demographics. To 
address these concerns, technological improvements, 
international collaboration, and integrated public health 
initiatives are needed. As the environment changes, proactive 
measures must be taken to safeguard oral health, ensuring that 
dental care systems are strong and open to all people.
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