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A Review on the Influence of Air Pollution on the Health of
People Exercising

Toyoaki AOKI

Abstract
The aim of this review is to examine the influences of air pollution on exercisers. The
major urban air pollutants such as particulate matter, ozone and other pollutants, were
examined. This review of the reports published from January 2000 to April 2017, resulted in a
significant number of studies. Although it is logical to study air pollutants singly, the air

pollutants do not exist in isolation. They constitute a mixture, and synergism may exist

between them.
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%1 Summary of upper exposure limits of the UK National Air Quality Strategy

Upper exposure limit or “standard”

Pollutant Concentration Measured as
Benzen 5 ppb Running annual mean
1,3-Butadiene 1 ppb Running annual mean
Carbon monoxide 10 ppm (10 000ppb) Running 8 h mean
Lead 05 ug/m* Annual mean
Nitrogen dioxide 150 ppb 1 h mean

21 ppb Annual mean
Ozone 50 ppb Running 8 h mean
Fine particles (PM,,) 50 ug/m® Running 24 h mean

Sulphur dioxide 100 ppb

15 min mean
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%2 World Health Organization air quality
guidelines

Pollutant Averaging period

Annual 24 h 8 h
PM,; 10 ug/m’ 25 pg/m*
PM,, 20 ug/m* 50 ug/m®
Ozone 50 ppb
Carbon monoxide 9 ppm

PM particulate matter, ppb parts per billion, ppm
parts per million, PM;,, PM with a mean
aerodynamic diameter of 10 um or less, PM,;
PM with a mean aerodynamic diameter of 2.5
um or less
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ST ED, HH, KA, BATEEIIIK
TL, BATHVERDK T2 H - 7.
BDNF &5 # R it I R e 5l 2 > T
WAHZEDPRDOLENT WA, MENLFET
H 5 A, EEZIS U TR OBDNFAYH K3
b, FEBICK S THHEE L Z-BDNF oI
TR DR OBEKR & B L T/,
BOLDOWIZETIE, B~ BRIFEEOR Y 7
4 T OB RRTGRFEBDOATT 4 T D
BONTG YV AERRTWS, EHTHOKEH
D FEFEIL, EE)H R OBDNF O L4 rh o 1§
KuEfE L, RRAGREFIIRR KT
ZREL TS,
PHEBUBIPMD X 9 %445 & DY E OB
HEM & LColliciE ks 5. L2 LPM
DORBOBYBELUIIRMOKEZ 7256 L,
RRRICHEIZ R D, L L, @R ED

L A

Physical activity Air pollution

Oxidative stress

Neuronal activation Neuroinflammation
(acute) (chronic) (chronic)

\ /
BNDF expression/secretion

+

Neural plasticity

+

v

Cognitive function

E3 Hypothetical pathways through which
physical activity and air pollution may induce
opposite effects on cognition. BDNF brain-
derived neurotrophic factor, — represents
inhibition, + represents induction

VB R A & BRAL AR o K PU i & B R
L, #EOBDNFORINE, k% Ey
5.

X 312 F ARG E) & K& TG Y B & 5%
FEREICE S T CoMEMEE R L7,

WIRICER HIL, REAIGROMEEFIEE
& HINEEI O R OVEH O 50 2 7855 S b B
LRl TWw5,

KAFEYAHEZ 5 TWBHHT, BATHL
WIlEE B T ) & AGE RAEDVE U A T REE
233 %. Ferdinands® (2008) & AE v 78
¥— 27 OFHIZ, HET AV —FOWMLVE
AT OB ZERIED/NA T —H—Tdh
5 IRERER OpH (EBCpH) I2&D X9 (12
HRETLPERRTVS.

AEy FHE =7 OFEHOI0HMIZ, 16A
DEBIETA)—=MZT T S ATO
WHbC, mH, REEELZ LT 5 WEBET
#OEBCpHZ #~Tw 5. &8t OEBCpH
EREP oK T-IKWE (particulate matter:
PM) EEEB X ONF VIR 0 B4R % R )
ST TRRE LT 5.

6AD T v F— CEHLER149F, 56%5

Control Runner
9.007 [9.00
6.007 (I\ \ [6.00
£ 70071 \B [7.00 m
: 2
2 B
W 6.004 l6.00 T
Median (IQR): Median (IQR):
5.00 7.90 (0.40) 7.50 0.73)  fs00
p=0.003
4.00 k400
T T T T T T T T —
10 8 6 4 2 0 2 4 6 8 10
Frequency
X4

Outdoor resting breath pH was lower in
runners (n=16) compard to controls (n=14).
Observed outdoor resting breath pH in this
group of adolescent runners was lower than
that seen in a control group of non-smoking,
healthy adults, none of whom were involved in
regular long-distance outdoor running (p=0.003
by Mann-Whitney U test).
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T) 25 144Kk 0 T HT, & L Tl468KD
SET % O R BRI AR Sz, EBTo

EBCpH® thJefii127.58 (MU4-h EddipH  6.90-

786) THV, EHHBEIRKEIEML LD
72, EEHROEBCpHE KAFDOF V' v L
CIEPMOBICHBEZMHBEIZRD SN
2. LaL, EBEHEOBMLES v F—0
EBCpHIZ, #H& L7z d %145 DR
7N, & 2503 ShTw 2 R %2
ADEBCpHE T, F4IRT X HITHh

LD IRWETH - 72,

JEE I KRG Y & 2 EBCpH~ O 2k
DORBIR SN Do 7205, SR OMERZ
Fi#ET v —OEBCPHIZE < 13 &1EAH -
720 MR L 0B LvEE) IR E 0L %
b9 EEbhb.

JIIH (2016) &, REGEH L EEIZOWT
MYy ZZALTWwWA. ZOHTAndersen
(2015) DBLIREVAFZEZ Bt LTV 5. 1%
LIIRAGEROERED 1 D THh 5 _BILEHR

%3

Moderate/low NO,
(<19.0 ug/m?)

High/low NO,
Physical activity (=190 ug/m®)

Total mortality (#=5,534)

Sports 0.79 (0.74, 0.85) 0.75 (0.67, 0.83)
Cycling 0.83 (0.77, 0.88) 0.83 (0.75, 0.92)
Gardening 0.85 (0.78, 0.92) 0.85 (0.75, 0.91)
Walking 0.96 (0.86, 1.08) 0.95 (0.80, 1.14)
Cancer mortality (2=2,864)
Sports 0.84 (0.77, 0.92) 0.77 (0.67, 0.89)
Cycling 0.92 (0.84, 1.01) 0.95 (0.83, 1.10)
Gardening 1.00 (0.89, 1.11) 0.86 (0.77, 1.02)
Walking 1.00 (0.88, 1.22) 1.12 (0.85, 1.48)
Cardiovascular mortality (#=1.285)
Sports 0.76 (0.66, 0.88) 0.80 (0.65, 0.99)
Cycling 0.83 (0.72, 0.95) 0.70 (0.58, 0.85)
Gardening 0.85 (0.72, 1.00) 0.77 (0.63, 0.94)
Walking 0.86 (0.69, 1.00) 0.91 (0.64, 1.28)
Respiratory mortality (#=354)
Sports 0.65 (0.46, 0.88) 0.50 (0.32, 0.77)
Cycling 055 (042, 0.72) 0.77 (054, 1.11)
Gardening 055 (041, 0.73) 0.81 (0.55, 1.18)
Walking 0.67 (046, 0.97) 0.89 (0.74, 1.67)
BEEE ERTOBRIEE DR

AN TR R L, 2RO TEOERME (total mortality) TlX, AR—I~NOBNR, YA 2V V7, I
—Fo VIR EOLERE T S8, ZoREIE @B bzEE (NO,) 12X 5 KAHERL NIV o EKIZE
BEZT R, MRERERICE 2T OGEMRYE (Respiratory mortality) TlE, AVEREEEONO, Hils
TIE, FHOGRGEHIHTEOERME KT S ¢ 5705, HREONO,OHIK T, AR— VTN L
KIGEITIX, ZOMENRSNRL BoTWAS.

*RORH

RO JEEHIE O K E T ONOLBEEE % mik s (High NO,, 9.0ug/m’Ll ) & ik i ik (Moderate/
low NO,, 19ug/m*Hiifi) L1253 L, &FEAIGE) (sports, cycling, gardening, walking) & 3BT Dk
e OBEBREBITLCWA, BTEOGEKRERL, EROHEZEEL2VWEEKOETOREKEE (total
mortality) &, # ¥ (cancer mortality), [l % % & (cardiovascular mortality), W 2% 5% % &
(respiratory mortality) & o 72fHBOEE L OBRT LN LTV 5, EOHHIZIEC DGR E
DOBREHML TVRE2ERLTW5S, & 21E, BIE2079THIR, fEBEA07965 C1%KT) 2%
S TWAZ EERT. FHEIMHNOEMIZNBWBEFXMARL, 728 2 IXHEIMNOKEAS (0.74, 0.85) & LIk
ENTWIUE, BWREHXMA074~085TH B L 2R LTW5EH. O [1] ZHwTwiug, #%
FHICIEAETIEL VW E 2R LTWA.,
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