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Abstract
Introduction: Dengue Hemorrhagic Fever (DHF) is a zoonotic disease that is 
most wary because the cases reported by WHO increased quite drastically from 
2.4 million cases to 5.2 million cases in 2010-2019 globally. In 2020, the DHF 
rate increased by 953,476, and the majority occurred in tropical countries. In 
response to this, WHO emphasized that climate and weather variables can play 
an important role in predicting the DHF outbreak. This article was written to 
find out the impact of climate change on the incidence of DHF. Discussion: 
The literature review method was used in writing this article by utilizing article 
searches in online databases, namely PubMed, DOAJ, Proquest, and Science 
Direct. Amount 11 articles related to the title have been selected as literacy 
materials. Climatic variables consisting of temperature, rainfall, and humidity 
have the potential to increase the incidence of DHF. Conclusion: It can be 
concluded that climate change indicators can affect the breeding place of the Aedes 
aegypty, making the various incidence of DHF cases in tropical or subtropical 
countries. This can be an early warning for each region always to carry out active 
surveillance in detecting the risk of increasing DHF cases in certain weather.
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INTRODUCTION

Dengue hemorrhagic fever (DHF) is a vector-
borne disease belonging to the climate-sensitive such 
as precipitation, temperature, and humidity (1) caused 
by four serotypes of the dengue virus, namely DEN-1, 
DEN-2, DEN-3, DEN-4, which are transmitted by female 
Aedes mosquitoes. DHF is also the fastest-spreading 
mosquito-borne disease globally and has a significant 
impact on economic, political, and social (2). 

World Health Organization estimated that 390 
million people are infected each year, and 3.9 billion 
people are at risk. From 2015 to 2019, dengue cases in 
the Southeast Asia region increased by 46% (3). Several 
factors that influence the spread of dengue are variation 
in climate, economic and social demography, population 
growth, and changes in public health policies (3-4) which 
climate change has a fairly high influence. The incidence 
of DHF circulates every year in tropical and sub-tropical 
climates correlates with temperature, rainy season, 
and vector increase in certain seasons (5). The study 
conducted in Yogyakarta stated that air humidity affected 
the breeding places of Aedes aegypti mosquito larvae 

(6). Drizzling with short intervals stimulates mosquitoes 
to lay eggs, making a good temperature that affects the 
survivability of mosquito reproduction (7). Climate change 
can increase the effects of vector-borne diseases on 
human and animal health worldwide (8).

Climate change is characterized by long-term 
changes in weather patterns and temperatures in a 
place, which can cause weather patterns to become 
unpredictable or erratic (9). Based on research that has 
been done previously for more than 50 years, human 
activity is the dominant factor and is also responsible 
for the occurrence of global warming. The phenomenon 
of climate change seen from temperature can be 
exemplified by a longer summer compared to winter 
(10). In tropical countries, when climate change occurs, 
there will also be an increase in rainfall, plant growth, 
and evapotranspiration which will cause a humid effect in 
areas experiencing global warming (11).

Between 2030 and 2050, climate change is 
estimated to cause 250,000 deaths per year, such 
as malnutrition, malaria, diarrhea, and heat stress 
(12). Climate change  harms  human health and the 
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environment from various aspects, such as extremely 
hot weather, natural disasters, irregular rain patterns, 
and infection patterns (13). One of the impacts of climate 
change in the health aspect is that it can extend the 
transmission period of vectors that cause vector-borne 
diseases and change the geographic range of these 
vectors (14). Aedes mosquito is very sensitive to climatic 
conditions, and some studies find that climate change 
can increase exposure to DHF (15). Changes in climatic 
conditions can change the temporal-spatial distribution 
of vectors, especially vectors that live at low latitudes. 
Increasing temperature will cause the vector to move 
to a higher place, which becomes a new habitat for the 
vector. DHF spreading is higher during the rainy season 
when rainfall and humidity are high, so that it has the 
potential to cause outbreaks (16). 

Efforts to improve the environment to prevent 
climate change on earth are goals sought to be achieved 
in the global action plan for Sustainable Development 
Goals, specifically number 13, which states take urgent 
action to combat climate change and its impacts. The 
purpose of this paper is to analyze the correlation 
between climate change and the incidence of DHF in 
tropical or subtropical countries, based on the findings of 
previous research papers discussed.

DISCUSSION

From four databases, a total of 1485 articles 
were found, then a brief screening was carried out on 
the relevance of the title, abstract, and access of the 
articles so that the total articles obtained were reduced 
to 356. The article selection stage begins with identifying 
and screening articles following predetermined criteria, 
assessing the quality of articles according to the specified 
eligibility until it ends in several articles used as reference 
material. In the article quality selection process, the 
assessment is carried out using a series of alloys with 
the Critical Appraisal Skills Program (CASP) method. 
Assessment using CASP is done by doing a checklist 
based on several types of research methods provided. 
The author is required to answer several questions with 
the answer choices “Yes”, “Can’t Tell”, and “No”. In the 
final result, 11 research articles have been obtained as 
references for literature review materials. All articles were 
identified as having the same goal, namely to analyse the 
relationship between climate change and the incidence 
of DHF in different areas. 

Of the 11 research articles that were used as 
references with similar research topics, several articles 

stated that the prevalence of DHF and Aedes aegypti 
correlates with the occurrence of climate change                 
(n = 7) or with climatic factors with details of temperature            
(n = 9), rainfall (n = 6), and humidity (n = 3). There are 
7 out of 11 selected articles that conclude that climate 
change can impact the incidence of DHF or have an 
effect on vector life. Of the three selected climatic factors, 
temperature is the dominant climatic factor in influencing 
the incidence of DHF in various countries. For example, 
a study in Nepal conducted in 2018 stated that a certain 
temperature range describes the conditions required for 
mosquitoes to lay eggs and develop. It is followed by 
the rainfall factor discussed in 6 out of 11 articles that 
correlated with DHF. For example, a study stated that 
rainfall has a positive correlation with the incidence of 
DHF (17). On the humidity factor, only 3 out of 11 articles 
concluded that humidity affected the incidence of DHF, 
namely a study conducted in Latin America in 2016. In 
comparison, the other eight articles stated no relationship 
or did not discuss the humidity factor. 

The majority of the research conducted to 
find the relationship between climate change and the 
potential for increased risk of dengue transmission was 
carried out using a case study method using several 
related datasets. For example, research conducted in 
the Southeastern United States in 2017 using the case 
study method. The study uses daily weather data, future 
climate change, and cases of dengue fever to calculate 
the impact of climate change on the transmission of 
dengue disease. A similar study using the case study 
method was conducted in Africa in 2020 by utilizing data 
on the incidence of DHF and 19 bioclimatic variables from 
1950-2000, which present current climatic conditions. 
In addition, some literature calculates using data from 
the IPCC, namely RCP, which is a scenario related to 
climate change. As described in Table 2, five studies use 
the RCP model scenario to predict the effect of climate 
change on the incidence of DHF in a predetermined 
period of the year. The modeling approach in making 
predictions can be made in two types: the correlative 
or mechanistic model approach. The data is used as 
one of the calculation variables to estimate the impact 
of climate change on the incidence of DHF. Prediction 
of future spatial patterns regarding climate change and 
dengue incidence can also be made by considering the 
vector capacity under the same climate change scenario. 
These results can inform further developments regarding 
the early warning system for dengue virus transmission 
in certain areas (18).
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Table 1. Literature Review

Author Tittle Method Population Result Conclusion
Callan Davis, Amanda 
K. Murphy, Hillary 
Bambrick, Gregor J. 
Devine, Francesca D. 
Fentiu, Laith Yakob, et 
al (18) 

A Regional Suitable 
Conditions Index to 
Forecast The Impact 
of Climate Change 
on Dengue Vectorial 
Capacity

Case Study Gridded historical 
climate data (2005-
2018) on six countries 
from the TerraClimate 
database 

The Philippines and Indonesia are 
suitable countries for Aedes mosquitoes 
to transmit. Temperature and rainfall 
have a great impact on vector 
development and propaganda of the 
dengue virus.

The convenience of 
the Aedes mosquito in 
transmitting in Southeast 
Asia can increase or 
decrease at any time.

Dave D. Chadee and 
Raymond Martinez (31)

Aedes aegypti (L.) in 
Latin American and 
Caribbean Region: 
With Growing 
Evidence for Vector 
Adaptation to Climate 
Change?

Experimental 
and 
Observational 
Studies.

Aedes Aegypti inside 
The Containers

The mortality of mosquito larvae 
and pupae reached 67%-90% at the 
air temperature of around 35-39.9 
containers. Meanwhile, the dark 
container area showed little or no 
mortality in immature mosquitoes.

High temperatures and 
anthropogenic factors cause 
the movement of adult 
mosquitoes to find a more 
secure nesting place.

Cristiam Victoriano 
Portilla Cabrera, John 
Josephraj Selvaraj (26)

Geographic Shifts 
in The Bioclimatic 
Suitability for Aedes 
Aegypti Under Climate 
Change Scenario in 
Colombia (2020)

Case Study 
using SDM 
toolbox 2.0 and 
MaxEnt 3.4.1, 
and literature 
review

Occurrence data for 
Aedes aegypti from 
Global Biodiversity 
Information Facility 
on five geographical 
regions at Colombia

The variables that contributed most 
significantly to the spread of Aedes 
aegypti (sequentially) were altitude, 
isothermal, and precipitation.

Areas in Colombia that are 
vulnerable to the existence 
of A. aegypti are affected by 
climate change. Especially 
in the Caribbean and 
Andean region.

Dejene W. Sintayehu, 
Nega Tassie, Willem F. 
De Boer (27)

Present and Future 
Climatic Suitability for 
Dengue Fever in Africa

Case Study 753 data of A. 
aegypti, 62 data on 
the incidence of 
DHF, and bioclimatic 
variables. 

Climate scenarios RCP 4.5 and RCP 
8.5 predict that in 2050 the area that is 
comfortable for Aedes aegypti in Africa 
will increase by 21.8% and 23.3%, and 
will continue to increase until 2070.

Due to climate change, 
the incidence of dengue is 
expected to increase in some 
areas of Africa.

Amaury de Souza, 
Marcel Carvalho Abreu, 
Jose Francisco Oliveira-
Junior (47)

Impact of Climate 
Change on Human 
Infectious Diseases: 
Dengue

Descriptive and 
Quantitative 
Analysis

Dengue cases from 
SINAN (2008-2018) 
and meteorological 
data (2008-2018).

The majority of dengue cases are 
concentrated at the beginning of the 
year, the rainy season. If the temperature 
increases by one degree, the incidence of 
DHF will increase by 45%.

The increase in dengue 
transmission may be caused 
by high greenhouse gas 
emissions that increase 
temperature.

Satya Ganesh Kakarla, 
Kantha Rao Bhimala, 
Madhsudhan Rao Kadiri, 
Sriram Kumaraswamy, 
Srinivasa Rao Mutheneni 
(38)

Dengue Situation in 
India: Suitability and 
Transmission Potential 
Model for Present 
and Projected Climate 
Change Scenarios 
(2020)

Quantitative 
analysis of 
secondary data.

Clinically diagnosed 
dengue data from 
1998 to 2018 from 
NVBDCP and climate 
data from the ESRL 
Website.

There is an additional area that becomes 
a suitable place as a location for DHF 
transmission. The increase in the average 
temperature causes this. The post-
monsoon period is predicted to have a 
high probability of transmission of DHF.

The increase in dengue 
transmission may be caused 
by high greenhouse gas 
emissions that increase 
temperature.

Kristie L. Ebi, Joshua 
Nealon (22)

Dengue in a Changing 
Climate

Literature 
Review

- Climate change causes an increase in 
temperature, rainfall, and urbanization 
which is associated with an increase in 
the incidence of dengue and the risk of 
outbreaks.

The average daily 
temperature and temperature 
variations are two important 
factors influencing the 
incidence and spread of 
DHF.

Clement N. Mweya, 
Sharaduli I. Kimera, 
Grades Stanley, Gerald 
Misinzo, Leonard E.G. 
Mboera (50)

Climate Change 
Influences Potential 
Distribution of Infected 
Aedes aegypti Co-
Occurrence with 
Dengue Epidemics 
Risk Areas in Tanzania

Experimental 
Study

368 mosquito pools 
containing Aedes 
aegypti and 19 
bioclimatic variables

Of the 19 bioclimatic variables, only 
12 variables could predict the spread of 
Aedes aegypti. The probability of the 
presence of Ae. aegypti appears in the 
coastal areas and spreads towards the 
central area. 

Climate change is the cause 
of the increase in areas at 
risk of dengue epidemics in 
Tanzania.

Fajar Fatmawati and 
Sulistyawati (51) 

Climate Change and 
Dengue in Indonesia: a 
Systematic Review

Systematic 
Literature 
Review

- The majority of studies conducted in 
endemic locations showed that climate 
variables had a significant correlation 
with dengue cases. Temperature is the 
major factor that correlates with DHF 
transmission. In addition to temperature, 
there are also factors of rainfall, 
humidity, and wind speed.

Adaptation and protection 
from the impacts caused by 
climate change, which is a 
risk of dengue fever, need 
to be developed by applying 
the Early Warning System 
(EWS), which refers to the 
existing climate information.

Table 2. Characteristics of Studies Using RCP

Author Location Baseline 
Period

Projection 
Period

Climate 
Change 

Scenarios
Modeling 
Approach Result

Callan Davis, Amanda K. 
Murphy, Hillary Bambrick, 
Gregor J. Devine, Francesca D. 
Fentiu, Laith Yakob, et al (18)

Australia, Indonesia, China, 
Thailand, Vietnam, and the 
Philippines

2005-2016 2030, 2050, 
and 2070

RCP4.5, 
RCP6.0, and 
RCP8.5 

Correlative The convenience of vectors in 
spreading in these 6 countries will 
remain high or decrease slightly.

Cristiam Victoriano Portilla 
Cabrera, John Josephraj 
Selvaraj (26)

Colombia 1950-2000 2050 and 2070 RCP2.6, 
RCP4.5, and 
RCP8.5

Correlative In 2050 the ideal area for vector 
breeding will increase, while in 
2070, it will decrease.
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Relationship of Climate Factors and Aedes Aegypti
The relationship between climate and infectious 

diseases depends on accuracy, long-term, and previously 
available disease incidence data. Aedes aegypti 
mosquitoes are a common vector in urban environments 
in tropical or subtropical countries. This fact can be seen 
from their habit of laying eggs in containers filled with 
artificial or natural water, and these eggs can survive 
even with a small amount of water (19).  

Aedes aegypti Mosquitoes live comfortably in 
areas with tropical and subtropical climates because 
these areas have suitable temperatures for them to live 
and breed. Warm temperatures increase the lifespan of 
adult mosquitoes and shorten the incubation period of 
the virus in the vector or during transmission methods 
(20). Research conducted using mosquito traps with 
rainfall anomalies found that the number of mosquito 
eggs will increase in extreme rainfall. This started with 
flooding, which caused puddles of water in several 
locations for mosquitoes to lay eggs (21). In some areas, 
the incidence of DHF is influenced by humidity and vapor 
pressure. In addition to temperature, rainfall, and wind 
speed, humidity is also one of the weather variables that 
can predict the intensity and timing of dengue outbreaks. 
Humidity has the potential to affect the biting behavior, 
adaptation, and survival of mosquitoes. However, this 
fact does not attract the attention of most researchers 
(22).

In one of the research articles conducted in 
Indonesia, a tropical country, a cross-sectional study 
design was conducted to find the relationship between 
three climate variables and the incidence of DHF. The 
Spearman correlation analysis results showed an analysis 
of the relationship of five climatic factors consisting of 
humidity, temperature, maximum and minimum values 
of temperature, rainfall, and rainy days. The results show 
that humidity has a positive correlation with the incidence 
of DHF (p < 0.001 ; r = 0.458), the same correlation 
results also occur on rainy days (p < 0.001 ; r = 0.429) 
and rainfall (0 < 0.001 ; r = 0.428). Different results 

were obtained from the temperature variable (p = 0.407 
; r = 0.086) and the maximum and minimum values of 
temperature (p = 0.06 ; r = -0.278), both of which had 
no correlation with the incidence of DHF (23). These 
results are also supported by the results of research 
conducted in Kalimantan in 2018, getting a p-value = 
0.002 in the analysis of the relationship between rainfall 
and the incidence of DHF, which indicates a relationship 
between the two variables (17). 

Temperature and The Incidence of DHF
Temperature is a climatic factor that can affect 

various mechanisms of disease transmission, such as 
air-borne disease, vector-borne disease, food-borne 
disease, and bacteria (19). Temperature can lengthen 
and shorten the life span of a vector while it is still in the 
pupa stage, so the dependence is very high (24). In some 
other areas, the temperature is too low for mosquitoes to 
survive in the winter. The selected study stated that an 
increase in temperature reduces the potential for dengue 
epidemics in the tropics which the average temperature 
up to 29°C triggers an increase in the potential for DHF 
occurrences, while temperatures below 29°C reduce it 
(25).

As in Colombo, through modeling using MaxEnt, 
it was concluded that the Caribbean and the Andeans 
are vulnerable to the presence of Aedes aegypti 
affected by climate change (26). In African countries, 
the temperature is the most important climatic variable 
influencing the Aedes aegypti, which resulted in DHF 
incidence at 70.8%. At high temperatures, bionomic 
mosquito-biting behavior increases (27). A study in 
Jakarta, Indonesia, showed a significant correlation 
between temperature and the incidence of DHF in 2008-
2016 because temperature affects mosquito reproduction 
and survival (28). A retrospective study was conducted in 
Jeddah regarding the relationship between the average 
temperature in one month, and the incidence of DHF in 
high fever patients showed that the two variables had a 
positive association (29).

Author Location Baseline 
Period

Projection 
Period

Climate 
Change 

Scenarios
Modeling 
Approach Result

Dejene W. Sintayehu, Nega 
Tassie, Willem F. De Boer (27)

Africa 1950-2000 2050 and 2070 RCP4.5 and 
RCP8.5

Correlative The incidence of DHF will 
increase in East, Central, and West 
Africa.

Satya Ganesh Kakarla, Kantha 
Rao Bhimala, Madhsudhan Rao 
Kadiri, Sriram Kumaraswamy, 
Srinivasa Rao Mutheneni (38)

India 1901-2005 2006-2100 RCP4.5 and 
RCP8.5

Mechanistic Emissions from greenhouse gases 
have the potential to increase the 
spread of vectors.

Bipin Kumar Acharaya, 
Chunxiang Cao, Min Xu, 
Laxman Khanal, Shahid 
Naeem, Shreejana Pandit  (52)

Nepal 1950-2000 2050 and 2070 RCP2.6, 
RCP6.0, and 
RCP8.5

Correlative As many as 70% of the population 
is now at risk of dengue infection 
and will increase to 90% in the 
future.
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The low temperature in an area will affect 
the survival of adult mosquitoes, affecting the rate of 
transmission (30-31). In addition to low temperatures, 
extreme temperatures also cause the death of mosquito 
larvae, from research conducted by observing at a 
temperature of 37°C (32). From the identification results 
carried out in Europe, it was found that in the present, 
past, and future times, the potential for transmission of 
dengue disease can be predicted based on temperature 
or daily variations in temperature (33). Most of the 
overall DHF incidence variance can be explained by the 
temperature aspect (34).

Rainfall and The Incidence of DHF 
The risk of dengue incidence increases 

significantly during the rainy season (35). In a study 
conducted in a tropical country, it was found that there 
was a strong correlation between the average weekly 
rainfall and the number of mosquito larvae. A significant 
correlation was also found between identified cases of 
DHF and rainfall in the last four weeks (36). The increase 
in the number of mosquito eggs will produce new vector 
seeds. When the rainy season comes, it can increase 
air humidity and cause an increase in mosquito nesting 
sites (28).

In a study conducted in Jakarta, the occurrence 
of rainfall > 200mm at the beginning of the year was 
followed by an increase in the incidence of DHF, 
precisely in January-April (28), which affects the relative 
risk (37-38). Countries with the same temperature and 
rainfall figures are very suitable for the spread of dengue 
infection in current and future climatic conditions (27). 
In contrast, with studies that have been conducted in 
Indonesia, Taiwan, and Malaysia, it was concluded that 
there is no relationship between rainfall and an increased 
risk of DHF incidence (32,39-40). Research conducted 
in Taiwan found that high rainfall does not necessarily 
affect mosquito density because mosquito eggs and 
larvae will be carried away by rainwater flows from 
where they lay their eggs. This explains the decrease in 
the incidence of dengue fever in northern Taiwan when 
rainfall is increasing.

Humidity and The Incidence of DHF
Humidity has a relationship with anomalous 

mortality and morbidity through its ability to affect heat 
stress and hydration. Humidity is also classified as 
an environmental factor related to the topic of human 
health. The occurrence of high humidity is the result of a 
combination of rainfall and high temperature (41).

Mentioned in a study that humidity is the strongest 
climatic factor that affects the incidence of DHF. At low 
humidity levels, mosquitoes do not get enough time to 
transfer the virus from the stomach to the salivary glands. 
Therefore, mosquitoes need humidity levels above 60% 
to live longer and produce more eggs (42). Meanwhile, 
high humidity levels will increase the lifespan of adult 
mosquitoes, and it will affect the incubation period of 
the virus to be shorter and increase the intensity of 
transmission (20).

A study in China found indications that high 
humidity can increase the DHF risk (43). A similar study 
conducted in India, using a retrospective study, also found 
that the humidity rate for the last two months impacted the 
DHF incidence (44). Research conducted in Serang City 
examined the humidity level with the incidence of DHF 
with the Spearman correlation test, showing a significant 
correlation with p=0.408 between the two variables (45). 
However, there are also contradictory research results 
stating that there is no significant relationship between 
air humidity and the incidence of DHF. It was continued 
that humidity did not directly impact the incidence of DHF 
but was sufficient to impact the lifespan of Aedes aegypti 
(46). Humidity can be used as one of the calculations to 
predict the influence of climate change on the potential 
increase in the incidence of dengue fever in tropical 
countries.

Impact of Climate Change on The Incidence of DHF.
In the future, climate change will cause changes 

in the geographical distribution of animal species, as is the 
current picture of polar bear starvation, presented by the 
National Geographic Society in December 2017. There 
is already a wealth of evidence from research on how 
climate change has affected the pathogen-vector-host 
system (14). Climate change can affect the transmission 
of infectious diseases by changing the pattern of 
transmission between humans, pathogens, vectors, and 
hosts (47). In recent decades, DHF has increasingly 
spread to new areas that were previously only endemic 
in certain areas. In a subtropical country such as India, 
in 2015, there was an outbreak that became the worst 
outbreak since 2006, with more than 15,000 cases (25). 
Researchers can use various research methods and 
data to determine the impact of climate change on the 
incidence of DHF in the future. For example, in a study 
conducted in India and Africa, they used Representative 
Concentration Pathways (RCP) data provided by the 
IPCC, then the data was combined with data on the 
incidence of DHF in their respective countries. From 



Jurnal Kesehatan Lingkungan/10.20473/jkl.v13i4.2021.219-226 Vol. 13 No.4 October 2021 (219-226)

224

research conducted to estimate the future impact of 
DHF with dynamic modeling in the Southeastern United 
States, it was found that there is potential that climate 
change will affect the virus and associated vectors. Some 
areas will experience an increased risk of disease and 
an increase in the number of vectors, while others will 
only experience an increase in the population of Aedes 
aegypti but with less transmission (48).

In India, climate change between the years 1980-
1999 and 2000-2017 affects the potential for an increase 
in dengue transmission. In the two spans of the year, 
there was an increase in the average temperature in 
India. The potential for increased DHF transmission was 
analysed using a greenhouse gas effect scenario (38). 
Climate change can affect dengue incidence, which is 
predicted to increase in the eastern, central, and western 
regions of Africa. Areas suitable for Aedes aegypti will 
shift to higher ground, where large human populations 
live (27). In a study conducted using the ensemble 
boosted regression tree method in 2019, a map of the 
environment scope that was suitable for DHF incidences 
around the world was drawn, then we get an overview 
of the results of predictions made regarding changes on 
a global area scale to the risk of DHF incidence based 
on references from RCP6.0 and SSP in 2015, 2050, 
and 2080. There is a small but significant change in the 
distribution of risk on a subnational scale between 2015 
and 2080 (49).

By studying or analysing the conditions of 
temperature and rainfall in the next few years, the results 
can be used as a reference for estimates of the possible 
transmission of the mosquito vector Aedes aegypti. There 
is still a need for other studies that can explain further the 
effect of climate change as one of the risk factors that 
can increase the incidence of DHF in tropical countries, 
taking into account the time interval. In addition to climate 
change, other factors can increase the risk of dengue 
transmissions, such as socio-demographic, economic 
status, culture, and human behavior. 
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CONCLUSION

Based on the explanation above, it can be 
concluded that climate change, such as an increase in 
temperature from low to high or vice versa that occurs 
for several years on this earth, can increase the potential 
risk of dengue fever throughout the world, it can even 

spread to new areas that were not previously dengue-
endemic areas. Qualitative and quantitative research 
methods can predict the impact of climate change on the 
incidence of DHF, such as case studies, experimental 
studies, and literature reviews.
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