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Abstract
Aim  Road traffic incidents are one of the most significant causes of death globally, with previous research showing that 
many meteorological factors influence road traffic safety. The purpose of this scoping review was to examine the effect of 
high ambient temperature and humidity on road traffic incidents across various climatic zones.
Subject and methods  A search of Ovid MEDLINE, CINAHL, PsycInfo (ProQuest), SafetyLit, and Scopus databases was 
undertaken to identify studies published between 2002 and 2022, focusing on the association between driver safety, and 
temperature and humid climate. Available data were extracted and analyzed to evaluate the impact of temperature and 
humidity on road traffic incidents.
Results  Forty-eight studies reported on the influence of temperature on driver safety. Two of four studies conducted in polar 
and subpolar climates reported negative correlations; nine of 11 studies in tropical and subtropical climates reported posi-
tive correlations; and 15 studies in temperate climates reported positive whilst five studies reported negative correlations 
between temperature and traffic incidents. In addition, only ten reported the influence of humidity, and two reported positive 
correlations, three reported negative correlations, and four reported no significant association. No characteristic tendency 
was found in the association between humidity and traffic incidents.
Conclusion  There is an association between climate and road traffic incidents, with increases found in both extreme hot and 
extreme cold environmental conditions; however, the influence of relative humidity is less evident.

Keywords  Traffic incident · Climate · Temperature · Humidity · Hot

Introduction

Road traffic incidents are an important cause of mortal-
ity and physical disability worldwide (Lozano et al. 2012; 
WHO 2023). In the most recent report by the Global Burden 
of Disease study, approximately 1.2 million (95% uncer-
tainty interval [UI], 1.19–1.28 million) road-related deaths 
were reported in 2017, with age-standardized mortality 
rates by road injuries increasing between 1990 and 2017 
(James et al. 2020).

Climate change is a significant problem worldwide. The 
global temperature has increased by 0.18 °C per decade 
since 1981, and the average surface temperature in 2021 was 
0.84 °C greater than the twentieth-century average (National 
Oceanic and Atmospheric Administration 2024). Previ-
ously, Gasparrini et al. (2015) reported that mortality rates 
in cold climates were higher than in hot climates, suggesting 
that rising temperature could help reduce global mortality. 
However, due to global warming, the growing frequency of 
extreme heat events has become an increasingly serious issue 
worldwide. Recent research has highlighted the impact of the 
increasing occurrence of heat waves, with resulting increases 
in mortality (Franklin et al. 2023; Mason et al. 2022; Orru 
and Åström 2017). Therefore, the influence of hot tempera-
tures will become increasingly important in the future, war-
ranting investigation into the effects of heat and road safety.

There are many known risk factors for road traffic 
incidents, which can be divided into groups such as host 
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(human), agent (vehicle and equipment), physical, or socio-
economic environments (Bachani et al. 2017). Environment 
is a known factor of traffic accidents (Stoupel et al. 2009), 
with one of the most significant physical environmental risk 
factors being the weather (Andrey et al. 2003). Hot environ-
ments have been considered a factor due to an increased 
rate of traffic incidents and fatal outcomes (Basagaña et al. 
2015; Pińskwar et al. 2024; Wu et al. 2018). In the labora-
tory setting, driving performance in warmer ambient tem-
peratures (35 °C, 50% relative humidity [RH]) was found 
to be impaired when compared to thermoneutral conditions 
(20 °C, 50% RH) (Daanen et al. 2003). In addition, sim-
ple driving tasks, such as keeping the vehicle on a straight 
course, were found to deteriorate by up to 50%, while under-
taking demanding driving tasks, such as correctly identify-
ing a signal and reacting, were found to decrease by over 
75% under the duress of heat stress (Lenzuni et al. 2014). 
Therefore, it appears that driving performance may be 
diminished when driving in hot environments, although the 
underlying mechanism is unclear.

Relative humidity also seems to be a factor impacting 
driver safety. For example, Xiayou et al. (2021) explored 
cognitive performance in hot-dry (39  °C and 50% RH) 
and hot-humid (39  °C and 70% RH) conditions and 
showed that cognitive performance was lower in the hot-
humid condition. Xiayou et al. (2021) postulated that the 
combination of heat and humidity may hamper driving 
skills due to impaired cognitive performance. Interestingly, 
Gao et al. (2016) reported no correlation between RH and 
traffic incidents in Shantou City in China, where the average 
temperature and RH were 22.6 °C and 75.0%, respectively, 
which was notably cooler than the laboratory environmental 
conditions set by Xiayou et al. (2021). Moreover, there are 
countries situated within or in proximity to the tropics which 
can reach temperatures and RH similar to or exceeding that 
investigated by Xiayou et al. (2021). Furthermore, the effect 
of the tropical (high temperature and RH) environment on 
road traffic safety is predicted to increase due to climate 
change (National Oceanic and Atmospheric Administration 
2024). Therefore, clarifying the association between hot 
and humid environments and driver safety is increasingly 
important.

Liang et al. (2022) conducted a systematic review and 
meta-analysis on the influence of temperature on traffic 
incidents. In this review, 34 studies reported that higher 
ambient temperatures increased traffic incident injuries, 
whilst only two studies reported increased traffic incident 
injuries in lower ambient temperatures. In their meta-
analysis, the risk of traffic incidents was significantly 
associated with increased temperature, with an overall 
relative risk of road traffic injuries of 1.025 (95% confidence 
interval [CI] 1.014–1.035). However, almost all of the 
studies in the review were conducted in temperate zones, 

and nothing was reported for subtropical, tropical, subpolar, 
or polar areas, where the ambient temperatures can be more 
extreme. Furthermore, Liang et al. (2022) did not report on 
studies that examined the impact of RH on traffic incidents, 
despite prior evidence suggesting RH as an environmental 
factor influencing driving performance (Xiayou et al. 2021). 
Therefore, we conducted a systematic literature review 
aimed at exploring the impact of ambient temperature and 
RH on traffic incidents across various climatic zones.

Materials and methods

A systematic review was undertaken, following the Preferred 
Reporting Items for Systematic reviews and Meta-Analyses 
(PRISMA) statement 2020 guidelines (Page et al. 2021). 
To the authors’ knowledge, there are currently no published 
review protocols suitable for investigating how temperature 
and relative humidity influence traffic incidents across 
various climatic zones.

Literature search

A search of Ovid MEDLINE, CINAHL, PsycInfo 
(ProQuest), SafetyLit, and Scopus databases was conducted 
for all related studies published from 1 January 2004 to 1 
June 2024. To identify articles that met our aim, we used 
the keywords “automobile driving”, “climate”, “extreme 
weather, humidity or temperature”, and “traffic accident” as 
free text in all databases.

Eligibility criteria

The inclusion criteria for this review were as follows: (i) 
published within the last 20 years (2004 to 2024), (ii) peer-
reviewed articles, (iii) original research paper, (iv) full text 
available, and (v) mentioned the relationship between hot 
and/or humid climate and road traffic injuries or deaths. 
Studies were excluded for the following: (i) non-peer-
reviewed journal or other type of publication, or (ii) did not 
mention the impact of hot or humid temperature on road 
traffic injuries or deaths.

Data collection process

The abstracts extracted from the search were screened by 
two authors (SK and KD) using the inclusion and exclusion 
criteria, and any conflicts arising during this initial screen-
ing process were resolved by consulting the other authors 
(WS and RF). This screening procedure was also applied 
for full original articles, with emphasis on ensuring that 
full-text articles reported on data regarding the impact of 
hot or humid climates on driver safety. Available data from 
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all selected studies were extracted and stored in an Excel 
spreadsheet. An overview of the data collection process is 
shown in Fig. 1.

We extracted data on geographic location (i.e., city and 
country), climatic zone (i.e., tropical, subtropical, subpolar, 
and polar), study period, definition of temperature and RH, 
and outcome measures reporting on the association between 
hot and humid environments and traffic incidents. Climatic 
zone was categorized based on a previous definition (Feng 
et al. 2014), and we distinguished the climatic zone from 
cities or countries included within these studies.

Data quality assessment

The methodological quality of studies reporting on the 
impact of ambient temperature and/or humidity on road 
traffic incidents was assessed using the Joanna Briggs 
Institute (JBI) critical appraisal checklist for prevalence 
research designs (Munn et al. 2020). To evaluate the overall 
quality of included studies, JBI checklist scores of 7/9, 6/9, 
5/9, and 4/9 were classified as excellent, good, fair, and poor, 
respectively, for the prevalence checklist.

Results

Following the removal of duplicates, 2926 abstracts were 
identified across the databases. Once screened, 2820 
abstracts were excluded. After full-text screening, 48 studies 

met our inclusion criteria (Fig. 1). The summary of 48 arti-
cles is presented in Table 1.

The characteristics of epidemiological studies

The geographical characteristics and foci of studies included 
in the review are summarized in Table 1. Of the 40 studies 
that reported on the impact of hot and humid environments 
on traffic incidents between 2004 and 2024, geographical 
locations included the USA (n = 13), China (n = 11), Canada 
(n = 3), Japan (n = 2), Iran (n = 2), Pakistan (n = 2), Finland 
(n = 1), Australia (n = 1), Kuwait (n = 1), Saudi Arabia 
(n = 1), England and  Wales (n = 1), France (n = 1), Greece 
(n = 1), Italy (n = 1), Korea (n = 1), the Netherlands (n = 1), 
Romania (n = 1), and Malaysia (n = 1; Table 1).

Four studies were conducted in polar and subpolar areas, 
seven were conducted in dry areas, seven were conducted 
in tropical and subtropical areas, and 30 were conducted in 
temperate areas (Table 1 and Fig. 2). Twenty-eight studies 
focused on road traffic accidents, 11 on road traffic injuries, 
seven on road traffic deaths, three on road traffic injuries and 
deaths, and three on road traffic injury severity (Table 1).

The impact of temperature on traffic incidents

The impact of temperature on traffic incidents is summarized 
in Table  2. All 48 studies reported that temperature 
influenced traffic incidents. Nineteen studies focused on 
daily mean temperature, eight focused on monthly mean 
temperature, seven on hourly temperature, and six on 
heat wave days or extreme heat events (Table 2). When 
comparing high temperatures and traffic incidents, 31 studies 
reported positive correlations, seven  reported       negative 
correlations, and five reported no significant relationships. 
In five studies, traffic incidents increased in both hotter and 
colder conditions (Table 2 and Fig. 2).

The relationship between the impact 
of temperature on road traffic incidents and climatic 
zone

A summary of the relationship between the impact of tem-
perature on road traffic incidents and climate zones is pre-
sented in Table 2. Of the four studies in polar and subpolar 
areas, two studies reported negative correlations between 
temperature and traffic incidents (Brubacher et al. 2016; El-
Basyouny et al. 2014), one study reported a positive cor-
relation (Perrels et al. 2015), and the other study reported 
no significant correlation (Kamel and Sayed 2021). Con-
versely, five of seven studies conducted in dry areas and six 
of seven conducted in tropical and subtropical areas reported 

Studies identified through database search (n = 2926)

CINAL (n = 104) 

MEDLINE (n = 579) 

PsycInfo (n = 164) 

SaftyLit (n = 691) 

Scopus (n = 1388) 

Articles screened after duplicated removed (n = 1907)

Articles excluded (n = 1801)

Full text articles accessed for eligibility (n = 106)

Studies included (n = 48)

Not outcome of interest (n = 58)

Before 2004 or Duplication (1019)

Fig. 1   Flowchart of assessment of studies



	 Journal of Public Health

Ta
bl

e 
1  

S
tu

dy
 c

ha
ra

ct
er

ist
ic

s (
N

 =
 48

)

Re
fe

re
nc

e
St

ud
y 

ye
ar

s
C

ity
/st

at
e/

pr
ov

in
ce

C
ou

nt
ry

C
lim

at
e 

zo
ne

So
ur

ce
 o

f c
ra

sh
 d

at
a

So
ur

ce
 o

f m
et

eo
ro

lo
gi

ca
l 

da
ta

O
ut

co
m

e

El
-B

as
yo

un
y 

et
 a

l. 
20

14
20

06
–2

01
0

Ed
m

on
to

n
C

an
ad

a
Po

la
r a

nd
 su

bp
ol

ar
C

ity
 o

f E
dm

on
to

n’
s 

M
ot

or
 V

eh
ic

le
 C

ol
lis

io
n 

In
fo

rm
at

io
n 

Sy
ste

m
 

(M
V

C
IS

)

N
at

io
na

l C
lim

at
e 

D
at

a 
an

d 
In

fo
rm

at
io

n 
A

rc
hi

ve
Ro

ad
 tr

affi
c 

ac
ci

de
nt

s

B
ru

ba
ch

er
 e

t a
l. 

20
16

20
03

–2
01

2
B

rit
is

h 
C

ol
um

bi
a

C
an

ad
a

Po
la

r a
nd

 su
bp

ol
ar

Po
lic

e 
re

po
rts

 a
nd

 in
su

r -
an

ce
 c

la
im

s
U

A
Ro

ad
 tr

affi
c 

ac
ci

de
nt

s

K
am

el
 a

nd
 S

ay
ed

 2
02

1
20

09
–2

01
3

Va
nc

ou
ve

r
C

an
ad

a
Po

la
r a

nd
 su

bp
ol

ar
In

su
ra

nc
e 

C
or

po
ra

tio
n 

of
 B

rit
is

h 
C

ol
um

bi
a 

(I
C

B
C

)

En
vi

ro
nm

en
t a

nd
 C

lim
at

e 
C

ha
ng

e 
C

an
ad

a
C

yc
lis

t-v
eh

ic
le

 c
ra

sh

Pe
rr

el
s e

t a
l. 

20
15

20
00

–2
01

0
N

A
Fi

nl
an

d
Po

la
r a

nd
 su

bp
ol

ar
Fi

nn
is

h 
M

ot
or

 In
su

re
rs

’ 
C

en
tre

Fi
nn

is
h 

M
et

eo
ro

lo
gi

ca
l 

In
sti

tu
te

 (F
M

I)
Ro

ad
 tr

affi
c 

ac
ci

de
nt

s

Li
 e

t a
l. 

20
23

20
21

–2
02

1
A

de
la

id
e

A
us

tra
lia

D
ry

Ro
ad

 C
ra

sh
 D

at
ab

as
e

Sc
ie

nt
ifi

c 
In

fo
rm

at
io

n 
fo

r 
La

nd
 O

w
ne

rs
Ro

ad
 tr

affi
c 

ac
ci

de
nt

s

D
as

to
or

po
or

 e
t a

l. 
20

16
20

08
–2

01
5

A
hv

az
Ir

an
D

ry
Po

lic
e 

fo
rc

e 
of

 K
hu

ze
st

an
 

pr
ov

in
ce

M
et

eo
ro

lo
gi

ca
l o

rg
an

i-
za

tio
n 

of
 K

hu
ze

st
an

 
pr

ov
in

ce

Ro
ad

 tr
affi

c 
ac

ci
de

nt
s

Za
re

 e
t a

l. 
20

22
20

11
–2

01
7

Sa
bz

ev
ar

Ir
an

D
ry

Em
er

ge
nc

y 
de

pa
rtm

en
t 

an
d 

pr
e-

ho
sp

ita
l e

m
er

-
ge

nc
y 

sy
ste

m

Sa
bz

ev
ar

 m
et

eo
ro

lo
gi

ca
l 

st
at

io
n

Ro
ad

 tr
affi

c 
ac

ci
de

nt
s

A
l-H

ar
bi

 e
t a

l. 
20

12
20

00
–2

01
0

K
uw

ai
t

K
uw

ai
t

D
ry

M
in

ist
ry

 o
f I

nt
er

io
r f

or
 

th
e 

St
at

e 
of

 K
uw

ai
t

W
ea

th
er

 st
at

io
n 

at
 th

e 
K

uw
ai

t I
nt

er
na

tio
na

l 
A

irp
or

t

Ro
ad

 tr
affi

c 
ac

ci
de

nt
s a

nd
 

de
at

hs

H
am

m
ad

 e
t a

l. 
20

19
20

11
–2

01
6

Pu
nj

ab
Pa

ki
st

an
D

ry
Pu

nj
ab

 E
m

er
ge

nc
y 

Se
rv

ic
e

Pa
ki

st
an

 M
et

ro
lo

gi
ca

l 
D

ep
ar

tm
en

t L
ah

or
e

Ro
ad

 tr
affi

c 
ac

ci
de

nt
s

A
li 

et
 a

l. 
20

20
19

85
–2

01
6

N
A

Pa
ki

st
an

D
ry

G
ov

er
nm

en
t o

f P
ak

ist
an

Th
e 

C
lim

at
e 

C
ha

ng
e 

K
no

w
le

dg
y 

Po
rta

l 
(T

C
CK

P)

Ro
ad

 tr
affi

c 
de

at
hs

Is
la

m
 e

t a
l. 

20
19

20
03

–2
01

3
N

A
Sa

ud
i A

ra
bi

a
D

ry
U

A
U

A
Ro

ad
 tr

affi
c 

ac
ci

de
nt

s
C

he
n 

et
 a

l. 
20

23
20

19
–2

02
1

C
ho

ng
pi

ng
C

hi
na

Su
bt

ro
pi

ca
l a

nd
 tr

op
ic

al
C

ho
ng

pi
ng

 E
m

er
ge

nc
y 

D
is

pa
tc

h 
C

en
te

r
N

at
io

na
l C

lim
at

ic
 D

at
a 

C
en

te
r

Ro
ad

 tr
affi

c 
in

ju
rie

s

G
ao

 e
t a

l. 
20

16
20

03
–2

01
5

Sh
an

to
u

C
hi

na
Su

bt
ro

pi
ca

l a
nd

 tr
op

ic
al

A
 te

rti
ar

y-
le

ve
l h

os
pi

ta
l 

in
 S

ha
nt

ou
 c

ity
C

hi
na

 M
et

eo
ro

lo
gi

ca
l D

at
a 

Sh
ar

in
g 

Se
rv

ic
e 

Sy
ste

m
Ro

ad
 tr

affi
c 

in
ju

rie
s

Ze
ng

 e
t a

l. 
20

22
20

14
–2

01
4

G
ua

ng
do

ng
 P

ro
vi

nc
e

C
hi

na
Su

bt
ro

pi
ca

l a
nd

 tr
op

ic
al

H
ig

hw
ay

 M
ai

nt
en

an
ce

 
an

d 
A

dm
in

ist
ra

tio
n 

M
an

ag
em

en
t (

H
M

A
M

) 
pl

at
fo

rm

Th
re

e 
co

un
ty

-le
ve

l w
ea

th
er

 
st

at
io

ns
: (

i) 
K

ai
pi

ng
 

St
at

io
n,

 (i
i) 

En
pi

ng
 S

ta
-

tio
n,

 a
nd

 (i
ii)

 Y
an

gj
ia

ng
 

St
at

io
n

Ro
ad

 tr
affi

c 
ac

ci
de

nt
s



Journal of Public Health	

Ta
bl

e 
1  

(c
on

tin
ue

d)

Re
fe

re
nc

e
St

ud
y 

ye
ar

s
C

ity
/st

at
e/

pr
ov

in
ce

C
ou

nt
ry

C
lim

at
e 

zo
ne

So
ur

ce
 o

f c
ra

sh
 d

at
a

So
ur

ce
 o

f m
et

eo
ro

lo
gi

ca
l 

da
ta

O
ut

co
m

e

Zh
an

 e
t a

l. 
20

20
20

10
–2

01
6

Sh
en

zh
en

C
hi

na
Su

bt
ro

pi
ca

l a
nd

 tr
op

ic
al

Sh
en

zh
en

 c
en

te
r o

f p
re

-
ho

sp
ita

l c
ar

e
N

at
io

na
l O

ce
an

ic
 a

nd
 

A
tm

os
ph

er
ic

 A
dm

in
ist

ra
-

tio
n 

(N
O

A
A

)

Ro
ad

 tr
affi

c 
in

ju
rie

s a
nd

 
de

at
hs

Li
o 

et
 a

l. 
20

19
20

01
–2

01
6

M
ac

ao
C

hi
na

Su
bt

ro
pi

ca
l a

nd
 tr

op
ic

al
St

at
ist

ic
s a

nd
 C

en
su

s 
Se

rv
ic

e 
of

 th
e 

M
ac

ao
 

go
ve

rn
m

en
t

M
ac

ao
 M

et
eo

ro
lo

gi
ca

l a
nd

 
G

eo
ph

ys
ic

al
 B

ur
ea

u
Ro

ad
 tr

affi
c 

ac
ci

de
nt

s

X
in

g 
et

 a
l. 

20
19

20
15

–2
01

5
H

on
g 

K
on

g
C

hi
na

Su
bt

ro
pi

ca
l a

nd
 tr

op
ic

al
Tr

affi
c 

In
fo

rm
at

io
n 

Sy
s -

te
m

 (T
IS

)
H

on
g 

K
on

g 
O

bs
er

va
to

ry
Ro

ad
 tr

affi
c 

ac
ci

de
nt

s

Ju
nu

s e
t a

l. 
20

17
20

01
_2

01
2

N
A

M
al

ay
si

a
Su

bt
ro

pi
ca

l a
nd

 tr
op

ic
al

U
A

U
A

Ro
ad

 tr
affi

c 
ac

ci
de

nt
s

C
he

ng
 2

02
3

20
13

–2
01

9
N

A
C

hi
na

Te
m

pe
ra

te
C

hi
na

 C
au

se
 o

f D
ea

th
 

Re
po

rti
ng

 S
ys

te
m

ER
A

5 
(E

ur
op

ea
n 

C
en

tre
 

fo
r M

ed
iu

m
-R

an
ge

 
W

ea
th

er
 F

or
ec

as
ts

 
[E

C
M

W
F]

 R
ea

na
ly

si
s 

v5
)

Ro
ad

 tr
affi

c 
de

at
hs

So
ng

 e
t a

l. 
20

19
20

08
–2

01
2

B
ei

jin
g

C
hi

na
Te

m
pe

ra
te

Te
rti

ar
y 

ho
sp

ita
ls

 in
 

H
ai

di
an

 D
ist

ric
t

N
at

io
na

l S
ci

en
tifi

c 
D

at
a 

Sh
ar

in
g 

Pl
at

fo
rm

 fo
r 

Po
pu

la
tio

n 
an

d 
H

ea
lth

Ro
ad

 tr
affi

c 
in

ju
rie

s

Li
an

g 
et

 a
l. 

20
21

20
15

–2
01

7
D

al
ia

n
C

hi
na

Te
m

pe
ra

te
C

hi
na

 C
en

te
r f

or
 D

is
ea

se
 

C
on

tro
l a

nd
 P

re
ve

nt
io

n
N

at
io

na
l M

et
eo

ro
lo

gi
ca

l 
In

fo
rm

at
io

n 
C

en
te

r
Ro

ad
 tr

affi
c 

in
ju

rie
s

Zh
u 

et
 a

l. 
20

24
20

06
–2

02
1

N
A

C
hi

na
Te

m
pe

ra
te

N
at

io
na

l I
nj

ur
y 

Su
rv

ei
l -

la
nc

e 
Sy

ste
m

ER
A

5
Ro

ad
 tr

affi
c 

in
ju

rie
s

Li
 e

t a
l. 

20
24

20
11

–2
02

1
Jin

an
C

hi
na

Te
m

pe
ra

te
Sh

an
do

ng
 P

ro
vi

nc
ia

l 
D

ea
th

 R
eg

ist
ra

tio
n 

In
fo

rm
at

io
n 

Re
po

rti
ng

 
Sy

ste
m

C
hi

na
 M

et
eo

ro
lo

gi
ca

l D
at

a 
Sh

ar
in

g 
Se

rv
ic

e 
Sy

ste
m

Ro
ad

 tr
affi

c 
de

at
hs

Jo
ne

s e
t a

l. 
20

08
19

95
–2

00
0

N
A

En
gl

an
d,

 W
al

es
Te

m
pe

ra
te

Po
lic

e-
co

lle
ct

ed
 

ST
A

TS
19

 c
ra

sh
 re

po
rts

B
rit

is
h 

A
tm

os
ph

er
ic

 D
at

a 
C

en
tre

 L
an

d 
Su

rfa
ce

 
D

at
a 

se
t

Ro
ad

 tr
affi

c 
in

ju
rie

s a
nd

 
de

at
hs

B
er

ge
l-H

ay
at

 e
t a

l. 
20

13
19

75
–2

00
5

N
A

Fr
an

ce
, N

et
he

r -
la

nd
s, 

G
re

ec
e

Te
m

pe
ra

te
Po

lic
e 

re
co

rd
U

A
Ro

ad
 tr

affi
c 

in
ju

rie
s

Th
eo

fil
at

os
 2

01
7

20
06

–2
01

1
A

th
en

s
G

re
ec

e
Te

m
pe

ra
te

G
re

ek
 a

cc
id

en
t d

at
ab

as
e 

SA
N

TR
A

​
H

yd
ro

lo
gi

ca
l O

bs
er

va
to

ry
 

of
 A

th
en

s (
H

O
A

)
Ro

ad
 tr

affi
c 

ac
ci

de
nt

s

G
ar

ia
zz

o 
et

 a
l. 

20
21

20
13

–2
01

5
N

A
Ita

ly
Te

m
pe

ra
te

N
at

io
na

l I
ns

tit
ut

e 
of

 
St

at
ist

ic
s (

IS
TA

T)
A

dv
an

ce
d 

Re
se

ar
ch

 
W

ea
th

er
 R

es
ea

rc
h 

an
d 

Fo
re

ca
sti

ng
 (W

RF
-A

RW
)

Ro
ad

 tr
affi

c 
ac

ci
de

nt
s

A
be

 e
t a

l. 
20

08
20

05
–2

00
5

To
ky

o
Ja

pa
n

Te
m

pe
ra

te
A

m
bu

la
nc

e 
tra

ns
po

rt 
re

co
rd

s o
f t

he
 T

ok
yo

 
Fi

re
 D

ep
ar

tm
en

t

Ja
pa

n 
M

et
eo

ro
lo

gi
ca

l 
A

ge
nc

y
Ro

ad
 tr

affi
c 

in
ju

rie
s



	 Journal of Public Health

Ta
bl

e 
1  

(c
on

tin
ue

d)

Re
fe

re
nc

e
St

ud
y 

ye
ar

s
C

ity
/st

at
e/

pr
ov

in
ce

C
ou

nt
ry

C
lim

at
e 

zo
ne

So
ur

ce
 o

f c
ra

sh
 d

at
a

So
ur

ce
 o

f m
et

eo
ro

lo
gi

ca
l 

da
ta

O
ut

co
m

e

Pa
n 

et
 a

l. 
20

22
19

79
–2

01
5

N
A

Ja
pa

n
Te

m
pe

ra
te

M
in

ist
ry

 o
f H

ea
lth

, L
ab

or
 

an
d 

W
el

fa
re

 o
f J

ap
an

Ja
pa

n 
M

et
eo

ro
lo

gi
ca

l 
A

ge
nc

y
Ro

ad
 tr

affi
c 

de
at

hs

Pa
rk

 e
t a

l. 
20

21
20

12
–2

01
7

Se
ou

l-I
nc

he
on

, B
us

an
, 

D
ae

gu
, D

ae
je

on
, 

G
w

an
gj

u

K
or

ea
Te

m
pe

ra
te

Ro
ad

 T
ra

ffi
c 

A
cc

id
en

t 
D

at
ab

as
e 

(D
B

) o
f 

K
oR

O
A

D

U
A

Ro
ad

 tr
affi

c 
ac

ci
de

nt
s

B
rij

s e
t a

l. 
20

08
20

01
–2

00
1

U
tre

ch
t, 

D
or

dr
ec

ht
, H

aa
r -

le
m

m
er

m
ee

r
N

et
he

rla
nd

s
Te

m
pe

ra
te

U
A

Ro
ya

l N
et

he
rla

nd
s M

et
e-

or
ol

og
ic

al
 In

sti
tu

te
Ro

ad
 tr

affi
c 

ac
ci

de
nt

s

D
ro

su
 e

t a
l. 

20
20

20
11

–2
01

4
N

A
Ro

m
an

ia
Te

m
pe

ra
te

U
A

U
A

Ro
ad

 tr
affi

c 
ac

ci
de

nt
s

Pa
th

iv
ad

a 
et

 a
l. 

20
24

19
90

–2
01

4
N

A
Sp

ai
n

Te
m

pe
ra

te
U

A
U

A
Ro

ad
 tr

affi
c 

in
ju

rie
s a

nd
 

de
at

hs
B

as
ag

añ
a 

et
 a

l. 
20

15
20

00
–2

01
1

C
at

al
on

ia
Sp

ai
n

Te
m

pe
ra

te
C

at
al

an
 T

ra
ffi

c 
A

ut
ho

rit
y

Sp
an

is
h 

M
et

eo
ro

lo
gi

ca
l 

A
ss

oc
ia

tio
n

Ro
ad

 tr
affi

c 
ac

ci
de

nt
s

B
as

ag
añ

a 
et

 a
l. 

20
15

20
13

–2
01

9
N

A
Sp

ai
n

Te
m

pe
ra

te
G

en
er

al
 D

ire
ct

io
n 

of
 

Tr
affi

c
Eu

ro
pe

an
 C

lim
at

e 
A

ss
es

s-
m

en
t a

nd
 D

at
as

et
s 

(E
CA

&
D

) d
at

ab
as

e

Ro
ad

 tr
affi

c 
ac

ci
de

nt
s

W
u 

et
 a

l. 
20

18
20

01
–2

01
1

N
A

U
SA

Te
m

pe
ra

te
Fa

ta
lit

y 
A

na
ly

si
s R

ep
or

t -
in

g 
Sy

ste
m

 (F
A

R
S)

N
or

th
 A

m
er

ic
an

 L
an

d 
D

at
a 

A
ss

im
ila

tio
n 

Sy
ste

m
 

(N
LD

A
S-

2)

Ro
ad

 tr
affi

c 
ac

ci
de

nt
s

Ro
be

rts
on

 2
01

8
20

14
–2

01
5

N
A

U
SA

Te
m

pe
ra

te
Fa

ta
lit

y 
A

na
ly

si
s R

ep
or

t -
in

g 
Sy

ste
m

Lo
ca

l a
irp

or
t a

nd
 w

ea
th

er
 

st
at

io
n

Ro
ad

 tr
affi

c 
de

at
hs

Pa
th

iv
ad

a 
et

 a
l. 

20
24

20
16

–2
02

1
K

en
tu

ck
y

U
SA

Te
m

pe
ra

te
In

te
rs

ta
te

 7
5

K
en

tu
ck

y 
M

es
on

et
 C

en
te

r
Ro

ad
 tr

affi
c 

in
ju

ry
 se

ve
rit

y
N

ai
k 

et
 a

l. 
20

16
20

09
–2

01
1

N
eb

ra
sk

a
U

SA
Te

m
pe

ra
te

N
eb

ra
sk

a 
D

ep
ar

tm
en

t o
f 

Ro
ad

s O
ffi

ce
 o

f H
ig

h-
w

ay
 S

af
et

y 
(N

D
O

R-
O

H
S)

N
at

io
na

l C
lim

at
ic

 D
at

a 
C

en
te

r (
N

C
D

C
)

Si
ng

le
-v

eh
ic

le
 tr

uc
k 

cr
us

h 
in

ju
ry

 se
ve

rit
y

M
al

ys
hk

in
a 

an
d 

 
M

an
ne

rin
g 

20
09

20
03

–2
00

6
In

di
an

a
U

SA
Te

m
pe

ra
te

U
A

U
A

Ro
ad

 tr
affi

c 
in

ju
ry

 se
ve

rit
y

M
a 

et
 a

l. 
20

16
20

10
–2

01
0

C
ol

or
ad

o
U

SA
Te

m
pe

ra
te

C
ol

or
ad

o 
St

at
e 

Pa
tro

l
W

ea
th

er
 st

at
io

n
Ro

ad
 tr

affi
c 

ac
ci

de
nt

s
Li

u 
et

 a
l. 

20
17

20
00

–2
01

2
M

ar
yl

an
d

U
SA

Te
m

pe
ra

te
M

ar
yl

an
d 

St
at

e 
Po

lic
e 

th
ro

ug
h 

th
ei

r M
ar

yl
an

d 
A

ut
om

at
ed

 A
cc

id
en

t 
Re

po
rti

ng
 S

ys
te

m
 

(M
A

A
R

S)

U
A

Ro
ad

 tr
affi

c 
ac

ci
de

nt
s

C
he

ng
 e

t a
l. 

20
17

20
08

–2
01

3
Sa

n 
Fr

an
ci

sc
o

U
SA

Te
m

pe
ra

te
Tr

an
sp

or
ta

tio
n 

In
ju

ry
 

M
ap

pi
ng

 S
ys

te
m

 
(T

IM
S)

W
ea

th
er

 U
nd

er
gr

ou
nd

Ro
ad

 tr
affi

c 
ac

ci
de

nt
s

H
ou

 e
t a

l. 
20

22
20

16
–2

02
0

Lo
s A

ng
el

es
, N

ew
 Y

or
k,

 
C

hi
ca

go
, S

ea
ttl

e
U

SA
Te

m
pe

ra
te

Tr
affi

c 
co

lli
si

on
 d

at
as

et
 

ho
ste

d 
by

 th
e 

C
ity

 o
f 

Lo
s A

ng
el

es

M
et

eo
ro

lo
gi

ca
l s

ta
tio

n
Ro

ad
 tr

affi
c 

ac
ci

de
nt

s



Journal of Public Health	

a positive correlation between temperature and traffic inci-
dents (Table 2).

In addition, 30 studies were conducted in a temperate 
zone, with 19 reporting positive correlations (Table 2), five 
reporting negative correlations (Brijs et al. 2008; Cheng 
et al. 2017; Ma et al. 2016; Wu 2022; Zhao et al. 2019), and 
three reporting no relationship (Izquierdo et al. 2013; Jones 
et al. 2008; Theofilatos 2017). Five studies reported that 
traffic incidents increased in both hot and cold conditions; of 
these, three studies were conducted in a temperate zone (Hou 
et al. 2022; Liang et al. 2021; Tamerius et al. 2016), one in 
a dry area (Zare et al. 2022), and the other in a subtropical 
area (Xing et al. 2019).

The impact of humidity on traffic incidents

Compared to temperature, there were fewer studies 
investigating the association between RH and driver safety, 
with only ten studies reporting the impact of humidity on 
driver safety (Table 3). All studies reported the influence 
of RH, whilst none addressed the influence of absolute 
humidity. Two studies each focused on monthly mean 
RH (Datoorpoor et al. 2016; Gao et al. 2016), daily mean 
RH (Al-Harbi et al. 2012; Cheng et al. 2017), and hourly 
mean RH (Pathivada et al. 2024; Theofilatos 2017). Three 
studies reported negative correlations between RH and 
traffic incidents (Datoorpoor et al. 2016; Lio et al. 2019; 
Naik et al. 2016), and two reported a positive correlation 
(Pathivada et al. 2024; Song et al. 2019), whilst four studies 
reported no significant relationships (Al-Harbi et al.2012; 
Gao et al. 2016; Theofilatos 2017). One study (Xing et al. 
2019) reported that the relative risk of road traffic accidents 
was 1.32 in dry (RH < 43%) and 1.14 in humid (RH > 97%) 
environments.

Other meteorological factors

Twenty-one studies considered meteorological risk and 
protective factors other than heat and RH (Abe et  al. 
2008; Ali et  al. 2020; Bergel-Hayat et  al. 2013; Brijs 
et al. 2008; Cheng et al. 2017; El-Basyouny et al. 2014; 
Gao et al. 2016; Islam et al. 2019; Junus et al. 2017; Lio 
et al. 2019; Malyshkina and Mannering 2009; Naik et al. 
2016; Pathivada et al. 2024; Perrels et al. 2015; Song 
et al. 2019; Tamerius et al. 2016; Xing et al. 2019; Zeng 
et al. 2022; Zhan et al. 2020; Zhao et al. 2019; Zou et al. 
2021) (Table 4). Seventeen studies reported a relation-
ship between precipitation and traffic incidents, and 15 of 
those studies reported that precipitation was a significant 
risk factor for traffic incidents (Abe et al. 2008; Ali et al. 
2020; Bergel-Hayat et al. 2013; Brijs et al. 2008; Islam 
et al. 2019; Junus et al. 2017; Malyshkina and Manner-
ing 2009; Naik et al. 2016; Perrels et al. 2015; Song et al. Ta
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2019; Tamerius et al. 2016; Xing et al. 2019; Zeng et al. 
2022; Zhan et al. 2020; Zou et al. 2021). The effect of 
wind speed on traffic incidents was equivocal. Specifi-
cally, four studies reported positive correlations between 
wind speed and road traffic incidents (Pathivada et al. 
2024; Malyshkina and Mannering 2009; Naik et al. 2016; 
Perrels et al. 2015), but two studies reported negative cor-
relations (Gao et al. 2016; Zhao et al. 2019). Three studies 
examined the influence of sunshine duration, with all of 
these studies reporting positive correlations with traffic 
accidents (Gao et al. 2016; Lio et al. 2019; Song et al. 
2019). Two studies explored the association between 
barometric pressure and road traffic incidents, with both 
studies reporting negative correlations (Lio et al. 2019; 
Song et al. 2019).

Methodological quality

The results of the data quality assessment are summarized 
in Tables 2 and 3. Forty-eight studies met the criteria for 
addressing target population, identification of condition, 
the method of measuring temperature or humidity, and 
appropriate statistical analysis, although the criteria 
of sufficient coverage and response rate were not met. 
In 11 studies, the source of traffic incident data and 
meteorological data were not reported, and thus these 
studies did not meet the JBI criterion for appropriate 
sampling. Additionally, 14 studies did not report the total 
number of traffic incidents, and thus the JBI criterion for 
adequate sample size was not met.

Discussion

This systematic scoping review aimed to explore the 
influence of ambient temperature and RH on traffic incidents 
in different global climates. Of the 48 studies reviewed, 
most (31, 65%) found a positive link between temperature 
and traffic incidents, especially in temperate (20, 66%), 
dry (9, 86%), and tropical/subtropical (5, 71%) climates, 
with one study in polar/subpolar regions. On the other 
hand, seven studies (15%) showed a negative relationship 
between temperature and RH, but only in temperate (5) 
and polar/subpolar (2) areas. Four studies also noted more 
traffic incidents in both extreme hot and cold conditions 
across various climates. These findings suggest a U-shaped 
relationship between temperature and traffic incidents, with 
incidents rising at both temperature extremes.

Baars (1997) proposed the global workspace theory, 
which posits that multiple neuronal networks cooperate and 
compete in cognitive problem-solving at the conscious level. 
The author suggested that external stimuli, such as heat and 
RH, might impede this process. With specific reference to 
environmental conditions, some studies show that heat and 
RH may impair human cognitive skills and compromise 
driving performance (Daanen et al. 2003; Xiaoyu et al. 
2021), thereby increasing the risk of road traffic incidents. 
Furthermore, given the forecasted increases in global 
temperatures via increasing extreme weather events in both 
intensity and duration (National Oceanic and Atmospheric 
Administration 2024), a consideration of the impact of heat 
and RH on road traffic incidents will be needed to reduce 
future incidents.

Fig. 2   Summary of study char-
acteristics

Climate Zone:    dry,   polar and subpolar,   tropical and subtropical,   temperate

Correlation of temperature:   negative,   no significant,   positive,   U-shaped
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Interestingly, the association between temperature and 
traffic incidents reported in this review revealed both posi-
tive (n = 31) and negative (n = 7) correlations, suggesting that 
the relationship between temperature and traffic incidents is 
not linear. Supporting this notion, five studies that collected 
data on traffic incidents in both extreme hot and cold envi-
ronments reported a U-shaped association (Hou et al. 2022; 
Liang et al. 2021; Tamerius et al. 2016; Xing et al. 2019; 
Zare et al. 2022). Additionally, this relationship is supported 
by research conducted in environmentally controlled labora-
tory studies, which reported that driving performance in both 
cold and hot environments deteriorated when compared to 
thermoneutral conditions (Daanen et al. 2003).

Unfortunately, only a few studies have focused on the 
influence of RH on traffic incidents, with results being rela-
tively inconsistent. One study (Xing et al. 2019) reported 
that both elevated RH and dry conditions increased traffic 
accidents, suggesting that humidity may influence traffic 
incidents similarly to air temperature (U-shaped relation-
ship). Furthermore, all studies indicated the influence of 
RH on the observed outcomes. Most studies included in 

this review reported RH, presumably because many climate 
stations from which climate data were extracted primarily 
recorded RH, whilst absolute humidity data were often una-
vailable. Given that RH is significantly affected by tempera-
ture fluctuations, future research should consider evaluating 
both variables concurrently.

Some studies reported on the temperature and RH 
variations inside vehicle cabins in a hot climate (Lenzuni 
et al. 2014; Zhang et al. 2020; Zhou et al. 2019). Those 
studies reported that the temperature inside the cabin 
dropped faster and plateaued more quickly with the 
administration of cooling methods such as driving with 
the window open (Lenzuni et al. 2014) or turning on the 
air conditioning (Zhang et  al. 2020; Zhou et  al. 2019). 
Also, all three studies reported that RH increased, with the 
change attributed to changes in temperature, as the absolute 
humidity appeared stable inside the cabin.

The results reveal a clear distinction in temperature 
between vehicle cabins and the ambient environment, which 
is moderated by cooling methods implemented by drivers. 
Therefore, to correctly evaluate the impact of hot and humid 

Table 3   The impact of humidity across climatic zones

NA not applicable, UA unavailable. U-shaped: the event occurred more in both wet and dry situation

Reference Country No. 
reported

Definition of humidity Outcome The impact of 
humidity

Relative risk Quality

Dry climates
Dastoorpoor et al. 

2016
Iran 76,006 Monthly mean relative 

humidity
Road traffic accidents Negative 0.98939 

(95% CI 
0.98283–
0.99598)

Excellent

Al-Harbi et al. 2012 Kuwait 505,801 Daily mean relative 
humidity

Road traffic accidents 
and deaths

No significant 
association

NA Excellent

Subtropical and tropical climates
Gao et al. 2016 China 11,263 Monthly mean relative 

humidity
Road traffic injury No significant 

association
NA Excellent

Lio et al. 2019 China 393,176 Relative humidity Road traffic accidents Negative UA Excellent
Xing et al. 2019 China 16,170 Dry (below 43%), wet 

(97%)
Road traffic accidents U-shaped Dry: 1.32 

(95% CI 
1.15–1.51)

Wet: 1.14 
(95% CI 
1.03–1.26)

Excellent

Temperate climate
Song et al. 2019 China 6295 Weekly mean relative 

humidity
Road traffic injuries Positive UA Excellent

Theofilatos 2017 Greece NA Hourly mean relative 
humidity

Road traffic accidents No significant 
association

NA Good

 Pathivada et al. 2024 USA 21,127 Hourly mean relative 
humidity

Road traffic injury 
severity

Positive +70.53% Excellent

Naik et al. 2016 USA 1721 Relative humidity Single-vehicle truck 
crush injury severity

Negative UA Good

Cheng et al. 2017 USA 2141 Daily mean relative 
humidity

Road traffic accidents No significant 
association

NA Excellent
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climates on driver safety, future research should consider 
assessing the actual temperature and RH inside vehicle cab-
ins in a hot and humid climate.

For example, activating air conditioners before driving 
may effectively reduce the temperature inside cars, thereby 
protecting drivers from heat stress and reducing the risk of 
road traffic incidents in hot climates. Additionally, reducing 
absolute humidity in cars may improve the environment 
inside vehicles and potentially reduce road traffic incidents, 
minimizing the impact of high RH on impairing human 
cognitive skills (Lenzuni et al. 2014; Zhang et al. 2020; 
Zhou et al. 2019). However, further research is warranted to 
confirm the impact of humidity (both absolute and relative) 
on driver behavior and traffic incidents, given the limited 
number of studies and conflicting findings to date.

The included studies also reported other meteorological 
factors as risk or protective factors. Given that humidity is 
higher on rainy or snowy days, the influence of humidity 

on drivers’ safety should also be considered when inves-
tigating rainy or snowy weather conditions. Interestingly, 
two studies reported high barometric pressure as a protec-
tive factor against traffic incidents (Lio et al. 2019; Song 
et al. 2019). Considering that barometric pressure is lower 
with rainy and snowy weather conditions, it is reasonable 
to assume that higher barometric pressure would result in 
lower traffic incidents, albeit indirectly. Also, three studies 
reported positive correlations between the duration of sun-
shine and traffic incidents (Gao et al. 2016; Lio et al. 2019; 
Song et al. 2019), possibly because ambient temperature 
can increase with longer periods of sunshine. However, the 
correlation between wind speed and traffic incidents was 
conflicting. For example, four studies reported positive cor-
relations (Pathivada et al. 2024; Malyshkina and Mannering 
2009; Naik et al. 2016; Perrels et al. 2015) while two studies 
reported negative correlations (Gao et al. 2016; Zhao et al. 
2019). A study conducted by Zhang et al. (2024) reported 

Table 4   Other meteorological risk and protective factors

Risk factor/protective 
factor

Definition Zones References

Subpolar 
and polar

Dry Subtropical 
and tropical

Temperate

Risk factor
Precipitation Where there is more rain, there is 

a greater probability of traffic 
incidents

Yes Yes Yes Yes Abe et al. 2008; Ali et al. 2020; 
Bergel-Hayat et al. 2013; Brijs 
et al. 2008; Islam et al. 2019; 
Junus et al. 2017; Malyshkina 
and Mannering 2009; Naik et al. 
2016; Perrels et al. 2015; Song 
et al. 2019; Tamerius et al. 2016; 
Xing et al. 2019; Zeng et al. 
2022; Zhan et al. 2020; Zou 
et al. 2021

Wind speed Where the wind speed is high, 
there is a greater probability of 
traffic incidents

Yes No No Yes Malyshkina and Mannering 2009; 
Naik et al. 2016; Perrels et al. 
2015; Pathivada et al. 2024

Sunshine duration Where the sunshine duration 
is long, there is a greater 
probability of traffic incidents

No No Yes Yes Gao et al. 2016; Lio et al. 2019; 
Song et al. 2019

Snow Where there is more snow, there 
is a greater probability of traffic 
incidents

Yes No No No El-Basyouny et al. 2014

Fog Where there is fog, there is a 
greater probability of traffic 
incidents

No No No Yes Zhao et al. 2019

Protective factor
Precipitation Where there is more rain, there 

is a lower probability of traffic 
incidents

No No No Yes Cheng et al. 2017; Zhao et al. 
2019

Wind speed Where the wind speed is high, 
there is a lower probability of 
traffic incidents

No No Yes Yes Gao et al. 2016; Zhao et al. 2019

Barometric pressure Where the barometric pressure is 
high, there is a lower probability 
of traffic incidents

No No Yes Yes Lio et al. 2019; Song et al. 2019
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that aerodynamic interference had an important role in traf-
fic incidents. Thus, to evaluate the effect of wind speed, we 
need to explore constant wind speed in conjunction with 
wind turbulence. Therefore, further studies are needed to 
clarify the effects of wind speed, barometric pressure, and 
duration of sunshine on traffic incidents.

Road type may also be important when we evaluate the influ-
ence of hot and humid climate on driving safety. For example, 
moisture on unpaved roads greatly influences driving perfor-
mance (Rada et al. 1989). Therefore, changes in ambient temper-
ature and humidity may have a greater safety impact for driving 
on unpaved than on paved roads. Additionally, heat stress may 
promote the degradation of road pavement (Nemry and Demirel 
2012), so insufficient road maintenance may increase traffic inci-
dents in hot climates. Given that maintenance of paved roads 
incurs a financial cost, the effect of temperature and humidity 
on traffic incidents may be higher in lower-income countries or 
rural areas with poorer road conditions.

Strengths and limitations

A strength of this review was that no limits were applied to 
the search regarding the country that the data were extracted 
from, which enables a global perspective regarding the 
impact of climatic conditions on traffic incidents. Further-
more, results identified that only a few studies examined the 
impact of humidity on traffic incidents, warranting further 
research in this area. In addition, our review focused on the 
effect of temperature across climatic zones, demonstrating 
that the association between heat, humidity, and cold envi-
ronmental conditions and traffic incidents are more apparent 
in subtropical, tropical, subpolar, and polar countries.

In addition to the strengths of this paper, some limitations 
should also be noted. Firstly, all studies checked ambient 
temperature and RH, but they did not explain the tempera-
ture and humidity (absolute or relative) inside the vehicle 
cabins, the point of exposure for drivers, and therefore 
potentially have a greater influence on driving performance. 
From some laboratory studies, the temperature inside vehi-
cle cabins changed by opening a window(s) or activating an 
air conditioning system, so the rate of opening a window 
or switching on an air conditioner may influence results, 
and may contribute to the discrepancies among results in 
this review. Secondly, half of the included studies were con-
ducted in the USA or China, which may introduce reporting 
bias. Interestingly, only one study regarding the impact of 
temperature and humidity was reported from Australia, even 
though Australia is a continent considered to exhibit extreme 
weather conditions, particularly with regard to heat and RH 
in the northern and central regions. Thus, additional research 
is warranted to explore the impact of a hot and humid cli-
mate on traffic incidents in northern Australia. Finally, there 

were inconsistencies regarding the definition of temperature 
and RH across the studies. The ambiguity in the definitions 
of these key terms may have arisen because some studies 
focused on these effects as secondary measures.

Conclusion

Temperature impacts traffic incidents, with contrasting 
positive and negative correlations reported. Positive 
correlations were more evident in subtropical and tropical 
climates, whilst negative correlations were clearer in 
subpolar and polar climates. Thus, the influence of 
temperature is U-shaped. With the limited number of studies 
including the influence of humidity (absolute of relative) on 
driving performance, further research is needed to clarify 
the significance of humidity with respect to road traffic 
incidents.
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