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a b s t r a c t 

Coronavirus disease 2019 (COVID-19) has become a significant global public health issue resulting from SARS- 

CoV-2 (Severe Acute Respiratory Syndrome Coronavirus 2). COVID-19 outbreak approaches an unprecedented 

challenge for human health, the economy, and societies. The transmission of the COVID-19 is influenced by 

many factors, including climatic, environmental, socioeconomic, and demographic. This study aimed to inves- 

tigate the influences of climatic and sociodemographic determinants on COVID-19 transmission. The climatic 

variables considered herein were air temperature, relative humidity, wind speed, air pollution, and cumulative 

precipitation. Sociodemographic variables included population density, socioeconomic conditions, misinforma- 

tion, and personal hygiene practices towards the pandemic. Review results indicated that lower temperatures 

and greater incidence of COVID-19 are reported in a more significant number of studies. Another factor linked to 

COVID-19 occurrence was the humidity. However, the results were varied; some research reported positive, and 

others reported negative relationships. In addition, poor air quality, along with strong winds, makes the virus 

more vulnerable to spreading, leading to a spike in COVID-19 cases. PM2.5, O 3 , and NO 2 also showed a strong 

correlation with the recent epidemic. The findings on rainfall were inconsistent between studies. Among the 

non-climatic factors, population density, education, and income were credited as potential determinants for the 

coronavirus outbreak. Climatic and sociodemographic factors showed a significant correlation on the COVID-19 

outbreak. Thus, our review emphasizes the critical importance of considering climatic and non-climatic factors 

while developing intervention measures. This study’s core findings will support the decision-makers in identifying 

climatic and socioeconomic elements that influence the risks of future pandemics. 
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. Introduction 

The Coronavirus disease 2019 (COVID-19), caused by the Severe

cute Respiratory Syndrome (SARS), was first reported in Wuhan in

ecember 2019, the capital of Hubei Province of China ( Zhou et al.,

020 ). Shortly after that, COVID-19 expanded rapidly throughout

sia, Europe, North America, South America, and Oceania from China

 McClymont and Hu, 2021 ). Due to the high concurrent characteris-

ics of the COVID-19 and rapidity of the spread, the World Health Or-

anization (WHO) was formally proclaimed a global pandemic on 11

arch 2020 ( WHO, 2020a ). Since the first discovery of COVID-19, it

as affected over 214 countries and territories worldwide ( Fig. 1 ), with

00,816,440 confirmed cases and 4266,677 deaths as of 29 July 2021

 Fig. 2 ). 

COVID-19 is a coronavirus-induced respiratory infection caused by

ARS-CoV-2. Two primary methods in which COVID-19 can be trans-

itted are through the air, either by droplets or by aerosols and sur-
∗ Corresponding author. 

E-mail address: shafiul.geo@gmail.com (Md.S. Alam). 

v  

ttps://doi.org/10.1016/j.envc.2021.100255 

eceived 27 May 2021; Received in revised form 5 August 2021; Accepted 23 Augus

667-0100/© 2021 The Author(s). Published by Elsevier B.V. This is an open access 

 http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
ace contact (e.g., fomites or direct contact with a contaminated person)

 Doremalen et al., 2020 ; Setti et al., 2020 ). It spreads fast via aerosolized

roplets and virus-infected hands and surfaces ( Sohrabi et al., 2020 ).

ome common signs and symptoms linked explicitly to COVID-19

nfection are fever, coughing, myalgia or fatigue, and shortness of

reath. However, trouble breathing, pneumonia, acute respiratory syn-

rome, kidney failure, and even death can happen in severe cases

 Holshue et al., 2020 .) Individuals aged 65 and older and those with a

edical history of cardiovascular disease or diabetes, specifically coro-

ary artery disease, are the most vulnerable to severe COVID-19 mani-

estations ( Clark et al., 2020 ). 

Recently, a field of investigation involving the impact of climate vari-

bility on COVID-19 transmission has emerged. In light of past SARS-

OV-2 findings, it is projected that the same transmission patterns will

e observed for seasonal influenza and possibly other respiratory viruses

s well ( Sobral et al., 2020 ). Climate variability can contribute to novel

iruses transmission, accelerated illness, and mortality. Thus, to pre-

ent future outbreaks, understanding the worldwide spatial-temporal
t 2021 
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Fig. 1. The spread of the coronavirus globally. Data as of 04 August 2021 ( JHU, 2021 ). 

Fig. 2. Total coronavirus cases from 22 January 2020 to 04 Aug 2021. 
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atterns and trends of COVID-19 transmission is necessary. ( Xu et al.,

020 ; McClymont and Hu, 2021 ). 

COVID-19 initially expanded slowly in South Asian nations such

s India, Bangladesh, and Nepal. This slow emergence maybe be-

ause of this region’s tropical and subtropical climate ( Haque and Rah-

an,2020 ). Numerous climatic and non-climatic factors contribute sig-

ificantly to the spread of COVID-19 ( Bilal et al., 2021 ). Environmental

nd social variables, in addition to climatic variables, cause significant

istress worldwide ( Bashir et al., 2020 ). Climate factors include air tem-

erature, relative humidity, precipitation, air pollution, and non-climate

actor comprises several factors like population density, socioeconomic

ondition, personal health hygiene, social behavior, migratory flow,
2 
nd host immunity reported to influence the transmission of COVID-19

 Oliveiros et al., 2020 ; Lakshmi and Suresh, 2020 ). 

The global pandemic induced by COVID-19 has compelled the sci-

ntific community to expend enormous effort identifying significant

actors and their correlations with virus transmission. Extensive re-

earch must comprehend the disease in different countries under var-

ed socioeconomic and climatic conditions ( Marson and Ortega, 2020 ;

ilder-Smith et al., 2020 ). Sociodemographic and climatic factors may

e linked to confirmed cases. Early investigations suggested that the

OVID-19 virus transmission was linked to population size and tem-

erature (( Jahangiri et al., 2020 ; Rahman et al., 2021 ). These investi-

ations clarify that socioeconomic and environmental factors must be
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Table 1 

The influencing Climatic factors and their impacts on transmission of COVID-19. 

Influencing factors Impacts on transmission References 

Air temperature Air temperature was substantially linked with COVID-19 transmission at the community level, and 

oppositely, a few investigations discovered no significant correlation between temperature and 

transmission with COVID-19. In addition, arid and tropical climate conditions are less conducive to 

the virus spreading. 

( Tosepu et al., 2020 ; Liu et al., 2020 ; Xie and Zhu 

2020 ; Sajadi et al., 2020 ; Araujo and Naimi, 2020 ; 

Bashir et al., 2020 ; Ş ahin, 2020; Mehmood et al., 

2021 ; Rahman et al., 2021 

Humidity High absolute humidity performs a slowdown in transmissions. In contrast to this finding, many 

studies reported that low relative humidity likely favored the transmission of COVID-19 and showed 

an interactive effect between daily temperature and relative humidity on COVID-19 incidence. 

Bukhari and Jameel, 2020 ; Liu et al., 2020 ; 

Qi et al., 2020 ; Sajadi et al., 2020 ; Mecenas et al., 

2020 

Rainfall Rainfall is not significantly correlated with COVID-19 transmission. One hypothesis is that rain (in 

comparison to sunny weather) strengthens the ’stay-at-home’ order. On the contrary, one research 

finding showed that the higher attack rate of COVID-19 was significantly associated with moderate 

cumulative precipitation. 

( Tosepu et al., 2020 ; Menebo, 2020; Chien and 

Chen, 2020 ; Wei et al., 2020 

wind speed Poor air quality, along with strong winds, makes the virus more vulnerable to spreading, leading to 

an increase in the number of COVID-19 cases. On the other hand, a new study discovered that low 

wind speeds are linked to increased COVID-19 infection and association with the wind blows. 

Bashir et al., 2020a , Coskun et al., 2021 ; 

Rendana, 2020 ; Coccia, 2021 , 2021 a; Ş ahin, 2020 

Air pollution Atmospheric pollution can be regarded as a contributing factor to COVID-19 transmission being so 

high. Long-term exposure to air pollution induces a chronic inflammatory response, even in young 

and healthy individuals. PM 2.5 , O 3 , and NO 2 have a strong correlation with the recent COVID-19 

outbreak. 

Bilal et al., 2021; Glencross et al., 2020 ; 

Conticini et al., 2020 ; Contini and Costabile, 2020; 

Coccia, 2021 
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onsidered while analyzing how climatic factors influence the COVID-

9 outbreak. 

Numerous studies have been conducted to examine the effect of

limate on the spread of COVID-19. These studies have concentrated

n specific locations and nations like China, Brazil, Indonesia, the

nited States of America, Russia, Iran, and Europe ( Ahmadi et al.,

020 ; Auler et al., 2020 ; Lasisi and Eluwole, 2021 ; Liu et al., 2020 ;

 Tosepu et al., 2020 ); Xie and Zhu,2020 ). A minimal study has also

een conducted on climatic factors influencing COVID-19 transmission

n the South Asian region ( Awasthi et al., 2021 ; Gupta et al., 2020 ;

ofijur et al., 2020 ; Sasikumar et al., 2020 ). In transboundary infec-

ion, the effect of shared cultural and behavioral practices on the tem-

oral and spatial spread of COVID-19 in south Asia remains unknown

 Islam et al., 2021 ). However, studies considering climatic and non-

limatic factors while understanding this pandemic outbreak in South

sia are limited (exceptions Jha et al., 2021 ; Mehmood et al., 2021 ;

andukar et al., 2021 ; Islam et al., 2021 ). Therefore, it is justifiable to

xplore the effect of climatic and non-climatic determinants on transmit-

ing this novel coronavirus in the South Asian region to provide practi-

al implications for researchers, policymakers, and the general people.

hus, the study aims to find out the influences of climatic and non-

limatic factors on COVID-19 transmission. To attain this objective, two

uestions were answered. First, how do climatic factors influence coro-

avirus transmission? Second, what is the role of sociodemographic de-

erminants on the COVID-19 outbreak? Table 1 

. Methodology 

This study performed a scoping review of existing literature to ad-

ress how climatic and non-climatic factors influence the transmission of

OVID-19. Several potential climatic factors like temperature, rainfall,

umidity, and verities of non-climatic factors, i.e., population density,

hysical distancing & quarantine, socioeconomic conditions, migratory

ow, host immunity, personal hygiene practice, and public misinforma-

ion, were considered and recognized to understand the transmission

ode of COVID-19. We provide a crystal clear scenario of virus trans-

ission based on a comprehensive literature review that includes aca-

emic papers, policy reports, state papers, documents from foreign bod-

es, news articles, and numerous public websites with tone links. The

cholarly article was collected with an endless search on PubMed, Sco-

us, and Google Scholar using COVID-19, Coronavirus, environment and

OVID-19, Climate and COVID-19, transmission, health hygiene prac-

ice, awareness, and social behavior and South Asia. 
3 
. Modes of transmission 

The study of Gralinski and Menachery (2020) clarified that the novel

oronavirus causing epidemics matches with the CoV isolated in bats.

his finding can be linked with the appearance of the first case in Hua-

an Seafood Market in Wuhan city of China as wild animals were present

n that market for trading purposes. Secondary cases started to be iden-

ified roughly ten days from the first outbreak. These patients, however,

ad no market contact. They had a history of contacting people who

re either work at or visited that marketplace. A recent study on health-

are workers has explored that infected workers in Wuhan are human

o human transmission ( Sahin et al., 2020 ). 

The first infection outside China was reported in Thailand on 13

anuary 2020. It reflects how the infection was spreading from Chi-

ese provinces to Asian continents. This case was of Chinese tourists

ho traveled to Thailand and had no epidemiologic link to the Hua-

an Seafood Market ( Hui et al., 2020 ). Human-to-human transmission

sually happens with close contact. Mainly, the transmission occurs

hen an infected person produces respiratory droplets through sneezing

nd coughing. This process is similar to influenza and other respiratory

athogen spreading ( Martins et al., 2020 ). The nature of the droplet is

bserved in individuals who inhale contaminated air through the mouth,

ose, and lungs. However, it is still unclear if a person can get COVID-

9 infected by touching an infected object or surface and then touching

heir nose, mouth, or likely eyes ( Sedik et al., 2021 ; WHO, 2020b ). It is

onsidered that, like other respiratory viruses, coronavirus is the most

ontagious in symptomatic patients ( Li et al., 2020 ). Cases have been

eported where coronaviruses have been transmitted by airborne parti-

les, further bolstering the idea that coronaviruses can spread through

he air ( Mehmood et al., 2021 ). During coughing, talking, and exhaling,

iruses are spread into microdroplets that are small enough to remain

uspended in the air for some time long enough to expose others from

ore than one to two meters away ( Morawska and Milton, 2020 ). 

The weather in winter, cold and dry, is directly correlated with an-

ual peaks in influenza outbreaks ( Park et al., 2020 ). One possible expla-

ation for this different pattern of seasonal outbreaks in subtropical and

ropical climates is that they frequently exhibit lower cases in the com-

unity, with numerous outbreaks occurring over a year, with Autumn

hrough Spring being the primary shoulder seasons ( Tamerius et al.,

011 ). The seasonality of outbreaks is impacted by various factors, with

hanges in weather fostering higher spread ( Liu et al., 2020 ). Accord-

ng to previous studies, COVID-19 transmission may be influenced by

nvironmental variations that occur with the seasons. SARS-CoV-2 is

uch more infectious and more lethal in colder climates. The result of
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he simulation reveals that 40–60% of COVID-19 cases are related to

easonality. Besides, in higher latitudes, COVID-19 seasonality is more

pparent ( Altamimi and Ahmed, 2020 ; Liu et al., 2021 ). 

At least 80 countries in all climate zones, from cold, dry, and hot to

et regions across the WHO territory, reported local transmission from

0 June 2020. In particular, reports on local transmissions are made

n South Africa, United States, Brazil, Mexico, Canada, Iran, Pakistan,

ndia, Bangladesh, Russia, United Kingdom, Spain, Italy, and Germany

WHO 2020a). Burkina Faso, Panama, the Democratic Republic of the

ongo, and Paraguay local communications have been notified with a

ean ambient temperature of over 25 °C between 1 January 2020 and

1 March 2020. ( O’Reilly et al., 2020 ). 

. Influencing factors on transmission 

There are various driving factors on COVID-19 transmission at the

ommunity level: climatic, social, economic, and environmental. Cli-

ate variables such as temperature, wind speed, and rainfall may act as

iological catalysts in this particular case of COVID-19, facilitating in-

eraction between COVID-19 and humans. Behavioral characteristics of

he host, host defensive mechanisms, virus infectivity, and population

ensity are all important variables in determining how quickly a virus

preads ( Cory, 2015 ; Menebo, 2020). 

In this study, we attempted to explore possible climatic and non-

limatic factors and their interconnectedness. Minimal studies were con-

ucted on influencing determinants of COVID-19 transmission. Based

n the recent literature, possible climatic and non-climatic factors have

een identified (Table-1 and Table-2). 

.1. Climatic factor 

The previous study reported that SARS was slowly blanched with

armer weather, and temperature changes, including climate change,

ould lead to the outbreak of COVID-19 ( Liu et al., 2020 ). For exam-

le, Wu et al. (2020) found that increasing temperature and humidity

ay partially reduce the COVID 19 pandemic. Korean scientists also

xplored that low daily temperatures and low/high relative humid-

ty have been associated with increased influenza cases ( Park et al.,

020 ). Liu et al. (2020) clarified that in COVID- 19 transmission,

eather factors play a role independently. The transmission is favored

y low humidity and moderate diurnal temperatures. In contrast to this

nding, one recent study did not find any evidence to support that

armer weather could decline the COVID-19 infection cases ( Xie and

hu, 2020 ). 

However, it is noticeable that maximum COVID-19 infected coun-

ries are primarily located in the low-temperature region. Positive linear

elation with the number of confirmed cases COVID-19 is shown below

he 3 °C mean temperature ( Xie and Zhu, 2020 ). Sajadi et al. (2020) ob-

erved that areas with known community outbreaks had lower mean

emperatures and specific humidity than regions where significant com-

unity transmission was not recorded. Ecological niche models and cli-

ate and transmission intensity comparisons have also been used to

bserve similar results ( Wang et al., 2020 ; Araujo and Naimi, 2020 ). 

Considering only the temperature variable, an increasing amount of

OVID-19 decreases every 1 °C increase in temperature. However, the

emperature rise cannot lead to substantial declines in reported cases of

OVID-19 without comprehensive public health assistance ( Wang et al.,

020 ; Luo et al., 2020 ). Therefore, the pandemic spread may be at-

ributed to environmental conditions such as ambient temperature, hu-

idity, air pollution, and wind speed. 

Significant relations have been explored of wind speed and air qual-

ty on COVID-19 transmission from recent studies. Average wind speed

s positively correlated with confirmed cases; an increase of 1% in av-

rage wind speed (m/s) results in 11.21 percent in confirmed cases

 Adekunle et al., 2020 ). Poor air quality, along with strong winds,

akes the virus more vulnerable to spreading, leading to a spike in
4 
OVID-19 cases ( Bashir et al., 2020 , Coskun et al., 2021 ; Coccia, 2021 ;

 ahin, 2020 ). Oppositely, Rendana (2020) found low wind speeds linked

o increased COVID-19 infection in Indonesia. Atmospheric pollution

an be considered a co-factor in the extremely high level of COVID-

9 transmission. PM 2.5 , O 3 , and NO 2 strongly correlate with the re-

ent COVID-19 outbreak ( Conticini et al., 2020 ; Bilal et al., 2021;

lencross et al., 2020 ; Contini and Costabile, 2020 ; Coccia, 2021 ). How-

ver, most studies found a substantial negative connection between

recipitation and COVID-19 instances. ( Menebo, 2020 ; ( Tosepu et al.,

020 ); Ward et al., 2020 ). Menebo (2020) drawn a hypothesis, rain

trengthens the ’stay-at-home’ order, decreasing the spread of virus

ransmission. On the contrary, Wei et al. (2020) showed that the higher

ttack rate of COVID-19 was significantly associated with moderate cu-

ulative precipitation. 

.2. Non-climatic factor 

There are several socioeconomic and demographic factors why this

andemic affects various social groups. According to socioeconomic and

emographic characteristics, it appears that COVID-19 is having varying

ffects on different populations ( Ahmad et al., 2020 ; Bashir et al., 2020 ).

hese include population density, urban and rural environments, educa-

ion level, lifestyle, and household size. Non-climatic factors contribute

o the COVID-19 infection, but the different socioeconomic groups prob-

bly feel differently. COVID-19 would spread in the specific socioeco-

omic group with increased people proximity, more large networks of

ommunication, and lower hygiene levels ( Lipsitch et al., 2020 ). There

s evidence from a study done in New York City that communities with a

ower average income were more at risk of being infected than higher-

ncome areas ( Bashir et al., 2020 ). Thus, in contrast to other groups,

ertain socioeconomic groups are more vulnerable. Therefore, logically,

ore virus infections from certain parts of society can be predicted

 Saadat et al., 2020 ). 

Table 2 shows essential influencing non-climatic factors for being

nfected by COVID-19. 

Non-climatic factors, such as socioeconomic and political ones, also

lay a significant role in spreading COVID-19 ( Wu et al., 2020 ). Re-

earchers have concluded that 18 percent of the variability in disease

eplication duration is apparent from environmental factors, and the re-

aining 82 percent could be linked to prevention steps, public health

trategies, population density, migration, and social and cultural as-

ects ( Oliveiros et al., 2020 ). Among the non-climatic factor, inade-

uate health care facilities, low health literacy, migrants, people’s un-

onsciousness, and social behavior also play a significant role in the

ast transmission of COVID-19 ( Hawkins et al., 2020 ; Jha et al., 2021 ;

ingh and Chauhan, 2020 ; Sultana and Alam, 2020). It is challenging to

ecline the transmission of COVID-19 cases considering all non-climatic

eterminants in the resource-limited densely populated countries, like

outh Asian nations ( Singh and Chauhan 2020 ; Bashir et al., 2020 ). 

Another worrisome factor behind COVID-19 transmission is the re-

urn of migrants such as foreign workers. Though foreign worker remit-

ance is one of the significant factors for the growing economy of devel-

ping countries, especially in the South Asian region ( Takenaka et al.,

020 ) Unfortunately, these remittance fighters who return from Europe

nd the Middle East to South Asia during this pandemic are worri-

ome for their effete health awareness and social behavior ( Islam et al.,

021 ; Jamil and Dutta, 2021 ). Migration data of Bangladesh, India,

nd Pakistan explored that returnee foreign migrants rapidly spread the

irus in South Asia ( Lee et al., 2021 ). After returning home, most mi-

rants met relatives, friends, and neighbors without following quaran-

ine rules ( Suresh et al., 2020 ). Notably, one of the first patients infected

ith COVID-19 in Bangladesh returned from Italy during the pandemic

 IEDCR, 2021 ). Besides, a healthy lifestyle, self-quarantine, and social

istancing are challenging in developing countries because most people

ive in large families. They are financially constrained and hence cannot

fford separate residences ( Islam et al., 2021 ). On average, four mem-
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Table 2 

The influencing non-climatic factors and their impacts on transmission of COVID-19. 

Influencing 

non-climatic 

factors Impacts on transmission References 

Population density Population density is highly associated with more significant infection and fatality rates in the 

Covid-19 pandemic. Chronic respiratory disorders are prevalent in people who live in densely 

populated areas, making them ideal targets for any infectious pathogen. 

Conticini et al., 2020 ; Jha et al., 2021 ; 

Bashir et al., 2020 ; Sahin, 2020; Bhadra et al., 

2021 

Household size A large household has more potential to bring the virus home compared to a small household. Bashir et al., 2020 ; Jha et al., 2021 

social/physical 

distancing and iso- 

lation/quarantine 

social/physical distancing and isolation/quarantine can limit the rate of infection and reduce the 

peak incidence of covid-19. close interaction between people is robust in urban areas rather than in a 

rural environment. so, social distancing is made more difficult in metropolitan areas because of 

higher population density. in addition, it is challenging to apply appropriately in densely south asia 

because big gatherings characterize social practices. 

sen-crowe et al., 2020 ; suppawittaya et al., 2020 ; 

MacIntyre, 2020 ; sjödin et al., 2020 ; kaur et al., 

2021 ; seale et al., 2020 ; davey et al., 2020 ; 

bashir et al., 2020 smith et al., 2021 , kaur et al., 

2021 

socioeconomic 

conditions 

several social and economic criteria like education, sanitation, income and clean water availability 

were credited as potential determinants for the outbreak of coronavirus. 

jha et al., 2021 , bashir et al., 2020 ; hawkins et al., 

2020 ; mena et al., 2021 

Awareness level Educated people are more aware of COVID- 19 infections than illiterate people. Lower educational 

attainment is highly connected with the increased incidence of COVID-19 cases and mortality. 

Abboah-Offei et al., 2021 ; Hawkins et al., 2020 ; 

Sultana and Alam, 2020 

Lifestyles Lifestyle change, i.e., staying at home more, avoiding public places and transport, canceling plans 

with family or friends, and colleagues, may decrease the risk of being infected by COVID-19. 

( Cancello et al., 2020 , Huang et al., 2020 

Host immunity The healthy immune system can fight against the COVID-19 Taghizadeh-Hesary and Akbari, 2020 ; 

Calder, 2020 , Wang et al., 2020 ; Randolph and 

Barreiro, 2020 ; Bajaj et al., 2021 

Personal hygiene 

practice 

One of the essential steps for preventing infections with COVID-19 is the WHO recommended 

standard and appropriate hand washing and wearing a mask. Personal hygiene practice can reduce 

the spread of coronavirus disease . 

Seale et al., 2020 ; Arai et al., 2021 ; 

Humphreys, 2020 ; Liao et al., 2021 ; 

Abboah-Offei et al., 2021 ; WHO, 2020c 

Healthcare 

facilities 

The same level of healthcare services is not available to various socioeconomic groups. Residents in 

areas with a lower socioeconomic status, such as India, Pakistan, and Bangladesh, are at greater risk 

due to a lack of healthcare services . 

Islam et al., 2021 ; Singh and Chauhan, 2020 

Public 

misinformation 

Misinformation on reported diseases, medications, and vaccines; methods of prevention and 

mitigation; nutritional guidelines; and methods of COVID-19 disease transmission impact the 

pandemic. Such misinformation is hiding good habits and encouraging harmful practices that 

transmit the virus. 

Bastani and Bahrami 2020 ; Tasnim et al., 2020 ; 

Enders et al., 2020 ; Siddiqui et al., 2020 ; 

Lee et al., 2020 ; Mian and Khan, 2020 

Migratory flow Migrants are the responsible factor as a reliable host source of COVID-19. Fernández-Niño et al., 2020 ; Guadagno, 2020 ; 

Suresh et al., 2020 ; Alahmad et al., 2020 ; 

Zhang et al., 2021 
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ers sharing a single room; all members use a single toilet, towel, and

omb World Bank (2020) . 

While the extent of the COVID-19 pandemic is unknown, it is

ell recognized that beneficial individual and collective public posi-

ive behavior can help minimize virus spread and eventually save lives

 Anderson et al., 2020 ). Throughout south Asian countries, traditional

ustoms and values might be the primary components in community

ransmission since people of different religions traditionally celebrated

heir cultural events, such as weddings and funeral rites, with large gath-

rings ( Sultana et al., 2020 ). South Asians have a very distinct way of

reeting one another culturally. People enjoy exchanging handshakes

nd then hugging friends and relatives. Visiting someone who is sick

s often considered a good gesture among south Asians. Those greet-

ngs manners can rapidly spread the virus ( Islam et al., 2021 ; Lee et al.,

021 ). Most males, especially the young, spend their leisure time talk-

ng with friends in the street side tea stall. It is reported that males are

oitering here and there, violating lockdown without a valid reason in

outh Asian countries ( Islam et al., 2021 ). This scenario can also be

inked with the higher death rate of male patients and the affected rate

f young people (WHO, 2020b). A higher possibility is that females are

etting affected by male family members. The level of personal health

ygiene among the mass population is deficient in South Asia. Most

eople do not follow WHO-recommended proper handwashing meth-

ds and wear masks to kill and stop spreading viruses, respectively, due

o their poor health literacy and unconsciousness ( Rahman et al., 2019 ;

nicef, 2020 ). 

The misconception through misinformation is one of the vital factors

mong the South Asian nations for the transmission of COVID-19 cases

t community levels. Culturally South Asian people are religious. Amid

he pandemic, religions can serve beneficial and destructive functions

 Djalante et al., 2020 ). Religious fundamentalists propagate misinfor-

ation by claiming that godly people will not be affected by Sars-Cov2.

raying to God will protect them from being affected by the COVID-
5 
9 virus ( Barua et al., 2020 ). For example, more than a hundred thou-

and people of Bangladesh attended funeral rites in the third week of

pril 2020 without maintaining physical distancing, violating govern-

ent rules ( CNN, 2020 ). 

By avoiding groups and maintaining a safe distance of 1–2 m,

ocial/physical distancing was encouraged (de Bruin et al. 2020).

tudies indicated that social distancing in combination with isola-

ion/restrictions reduces the probability of the disease within 13 to 14

eeks, and its peak incidence falls by 40 to 60 percent ( Chang et al.,

020 ; Zhang et al., 2020 ). In addition, Isolation measures can be bene-

cial in controlling secondary viral transmission ( Basile et al., 2020 ). 

As procedures for preventing the spread of germs, practice good per-

onal hygiene, such as using a tissue to cover the nose or mouth when

oughing or sneezing or placing elbows on surfaces, were recommended

 de Bruin et al. 2020 ). Efforts to prevent the spread of disease by regu-

arly using hand sanitizer or washing hands thoroughly after contacting

ontaminated surfaces ( de Bruin et al. 2020 ; Kaur et al., 2021 ). In order

o limit the transmission of the contagious covid-19 virus, face masks

ecame a vital tool. In addition, the significance of the facial mask can

e inferred from the fact that one patient who did not wear the mask

ransmitted the virus to five others while traveling in a vehicle ( Liu and

hang, 2020 ; Liu et al., 2020 ). Thus, we may reasonably conclude that

ocioeconomic and demographic factors are at the heart of the COVID-

9 outbreak, which explains why densely populated places have the

ore significant infection and mortality rates. 

. Conclusions 

In this study, we assessed the influences of climatic and socioeco-

omic factors on COVID-19 transmission. According to the studies in-

luded in this review, climatic factors, notably temperature and humid-

ty, contribute significantly to COVID-19 transmission. The relationship

etween temperature and humidity received much greater attention
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han wind speed and rainfall from the scientific community. Poor air

uality, along with strong winds, makes the virus more vulnerable to

preading, leading to a spike in COVID-19 cases. PM 2.5 , O 3 , and NO 2 

howed a strong correlation with the recent outbreak. 

There may be a link between rainfall and COVID-19 transmission,

ut it was not demonstrated consistently across all research studies due

o limited available data and research examining these factors. In ad-

ition, the COVID-19 outbreak is also driven by socioeconomic and de-

ographic factors, which explains why densely populated areas have

igher infection and mortality rates. Population density is highly associ-

ted with more significant infection. Besides, Lower educational attain-

ent is highly connected with increased incidence of COVID-19 cases

nd mortality. 

The pandemic outbreak is generally controlled by many biological,

ealth, political, social, economic, and climatic determinants and com-

lex interrelationships among the determinants. The lack of available

otential vaccines or effective medicines is the thumb limitation to con-

rol the pandemic. However, since 2020, the first generation of COVID-

9 vaccines are available to the public, while research is ongoing to

etermine their efficacy against the new variants. Considering the is-

ue, urgent short and long measures should be implicated to mitigate

he risk of the epidemic, emphasizing both climatic and non-climatic

actors. The majority of previous findings have not examined the inde-

endent effects on COVID-19 transmission of non-climatic factors such

s population migration, health hygiene, and social behavior. 

Further studies on the influences of climatic variables on COVID-19

ransmission will be needed to consider population movements from in-

reasing areas of occurrence and social circumstances. Caution should

lso be exercised in making any COVID-19 risk forecasts based on both

limatic and non-climatic determinants. Further research is needed to

learly understand the association between sociodemographic and cli-

atic factors with COVID 19 transmission for improved risk assessment,

reparedness, and prevention and provide functional implications for

cientists, policymakers, and the public . 
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