Cardiovascular effects of heat
exposure



Causes of Heat-related mortality
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Figure 1. Cardiovascular adjustment in supine resting volunteers heated to the limits of
thermal tolerance. From reference 4.

Rowell LB. Cardiovascular aspects of human thermoregulation. Circ Res 1983;
52: 367-79.



TABLE | Changes in Blood Cells, Platelets, and Viscosity during Heat Stress

Before Change during Change during

Experiment First Hour Six Hours
Red blood cell count (% 10%/liter blood) 4.50 + 0.11 +0.09 £+ 0.03" +0.40 & 0.06***
Mean red blood cell volume (um?) 88.7 £ 1.0 —0.4 + 0.2* 0.0+ 03
Packed celi volume {percent) 0.400 £ 0.012 +0.006 £ 0.002" +0.036 &+ 0.005"**
Platelet count (X 10%/liter blood) 268 + 17 +38+ 9" +56 + 13**
Platelet volume (fl) 9003 —0.4 &£ 0.1%* —0.3+0.2
Neutrophil count (X 10%/liter blood) 3.85 + 0.23 +0.28 £ 0.17 +3.72 & 1.19*
Viscosity
Blood :
At shear rate of 230 per second (mPas) 3.8+ 0.1 +02+0.1* +0.8 £ 0.1***
At shear rate of 23 per second (mPas) 59403 +0.6+ 0.2 +16+02°""
Plasma
At shear rate of 230 per second (mPas) 1.3+ 00 +0.1 £ 0.0° +0.2 £ 00"
At shear rate of 23 per second (mPas) 21403 +0.3+0.2 +0.1+ 0.1

Vaiﬁeﬁ are means + SE of eight experiments except for viscosity measurements (seven subjects). Difference from initial value: * p <0.05;
" p <0.01; *** p <0.001.

Table Il Changes in Serum Cholesterol Values (mmol/liter) during Heat Stress

Before Change during Change during
_ Experiment First Hour Six Hours _
Total cholesterol 415+ 022 +0.18 + 0.08 +0.59 + 0.14**
High-density lipoprotein 1.23 £ 0.47 +0.04 £ 0.02 +0.12 + 0.04*
Low-density lipoprotein 2.47 4+ 0.23 +0.25 £ 0.10" +0.54 + 0.15°
Very-low-density lipoprotein 0.24 + 0.04 —0.05 + 0.02 +0.07 + 0.03*

Values are means £ SE of eight experiments.

Keatinge et al. The American Journal of Medicine Volume 1988;81: 795-800



|MNorth Carolina

1 5.E. England

Daily deaths per 10° men and women

BD L IS- I__Irl‘laruljl T T T T T

40 20 4] 20
Termperature {"C)
Fig. 1. Mortality at different mean daily temperatures. Pooled data for

cach regon at age 55+, 1971-1997. The arcas of arcles are
proportienal to the number of days at each temperature.

G.C. Donaldson et al. | Environmental Research 91 {2003) 1-7
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Table 1. Cardiovascular svstem

J.E. Jauchem | Int. J. Hyg. Environ. Healih 211 (2008 1-2%

Belerancs

Populaton

Reporied effect

fHeart rate ( HR} and Mood pressure

Gadricka et al. (1997)
Bortkiewice et al. (1997
Semigielski er al. (1998)

Mann et al. (1998a)
Brauns et al. (2002)
Bortkiewice et al. {2003)
Huber et al. (2003)

Celik and Hascalik (2004)
Wilen et al. (2004)
Tahvanainen et al. {2004)
Miller et al. (2004h)
Eante et al. (2005)

Wilen et al. (2006)

Vangelova et al. {2004)
Adlasz et al, (2006)

Laocal Miood flow changes
Ehudnitskii et al. (1999

Paredi et al. (2001)
Monfrecola et al. (2003)
Huber et al. (2002)
Haarala et al. (2003)

Huber et al. (20035)
Aalto et al, (2006)
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Subjects dunng sleep
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Mohile-phone users
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Pregnant women

RFE plastc sealer operators
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| Davimght HE vanability
Abnormal electrocardiczram
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Mo cardiovascular effacts
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Human exposures to RF

e Two groups of
volunteers exposed
to 2450 MHz CW
and PW (65 us pulse

width). K
e Post acclimitisation . | —
to 24, 28 or 30C .

Fig. 1. Schematic diagram of the 450 MHz test chamber and
ancillary equipment, as viewed from above.

irradiated for 45 min
at (0, 27, 35
mW/cm?2)
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The American conference of
Governmental Industrial Hygienists
(1992) states that workers should not
be permitted to work when deep body

temperature exceeds 38C s o
Adopted by NIOSH — US National e
Institute for Occupation Safety and g
Health. 5 |
- G
Also recommended by ISO 2 |l
(International Standards Organisation). s \ _
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Flgure 1. HAecomended Heat-Stress Alart Limifs
Heat-Unaccl imal ized Warkers

C = Cerilimg Limit

REL = Recommendsd Alert Limit

*For “standard worker” of 7O kg {154 Ibs) body waight and
1.8 m¢ (18,4 Ft€) body surlace.

Based on Aefersnces 2.3.4.5.6,7.,8
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