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Dear Editor-in-Chief

Exposure to extreme heat has been found to be
hazardous agent to health, and it has been linked
to a range of illnesses and premature death. This
is especially true about the outdoor workers like
farmers whose involves performing physical task
and those experience high heat stress condition
(1, 2).

Hence, the present research aimed to evaluate heat
stress exposure among the farmers and also to
compare the different heat stress and strain indices
for assessing heat exposure of the farmers.

The present cross-sectional descriptive-analytical
study was performed on 87 male farmers in
Bukan, Azerbaijan Province, Iran, in 23 Jul to 16
Aug 2016. For selecting the subjects, first, the
tield inspections are done to identify the farmers.
Then, people who had permanent farmer job in
that season and also had no history of diseases
such as blood pressure, cardiovascular disease,
diabetes, skin disease and no drug consumption
are included in the study. The mean age of partic-
ipants was 37.10 £ 14.22 yr and their mean dura-
tion of employment was 16.8 £ 12.2 vyears.
Their mean BMI was 24.3 + 7.4 kg/m”.
“Environmental  parameters  including  air
temperature(T,), black globe temperature (Ty),
natural wet temperature (Tay) and wet-bulb globe
temperature (WBGT) index were measured by a
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calibrated WBGT meter based on standards ISO
72437 (3). Relative humidity (RH) was measured
by humidity meter and air velocity (V,) was as-
sessed using the hot wire anemometer. All envi-
ronmental parameters were evaluated at four time
periods (7-9 a.m., 9-12 am., 12-15 p.m., and 3-4
p.m.) on workdays.

The farmers’ physiological parameters were meas-
ured based on standard ISO 9886 (4) as follows:
systolic-diastolic blood pressure and heart rate us-
ing a digital sphygmomanometer, oral temperature
by a digital thermometer, and skin temperature by
the help of a digital thermometer. The calculation
approach of the studied heat strain and stress indi-
ces were presented in Table 1.

Our results indicated that the mean *+SD of sys-
tolic blood pressure, diastolic blood pressure,
heart rate, oral temperature and skin temperature
was 127.24 *14.12 (mmHg), 76.20%£10.37
(mmHg), 75.71£12.15 (beats/min), 36.01+0.64
(°C), and 34.43+1.67 (°C). The measured climate
data have been indicated in Table 2. The maxi-
mum values for Ta, Tnw, Tg and MRT were re-
lated to 12-3 p.m. and it was quite expected con-
cerning the geographical position of the area that
has the highest sun radiation at 12-3 p.m. and the
highest humidity and wind speed at 7-9 a.m.
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Table 1: Calculation of some studied variables and indices

Indicator Formula Unit
Metabolic rate Calculated based on standard ISO 8996 W/m?
Basal Metabolic Rate (BMR) BMR = 66.4730 + (13.7516 x Wb) Kcal/day
+ (5.0033 x Hb)
— (6.7550 x A)
Mean Radiant Temperature (MRT) MRT = 1.8VVa(T, — T,) oC
Dew point (dp) f s °C
dp = (m) (1124+09T,) +0.1T, — 112
Universal Thermal Climate Index UTCI = f(T,; MRT; V,; RH) °C
(UTCI)
Heat Stress Index (HSI) HSI = Ereq % 100 %
Emax
Required rate of evaporation for Eregq=M—-R-C W/m?2
heat balance (Ereq)
Rate of radiant heat exchange (R) R = 4.4(35 — MRT) W/m?
Rate of convective heat exchange C = [/(10-6(3 5—tg) W /m?
©
Maximum evaporation achieved Emax = 7 X V,25(56 — Pa) W/m?
under hypothetical conditions
(Emax)
Predicted heat strain (PHS) Calculated based on standard ISO7933 W/m?
Humidex (HD) HD =T, + 05555 [6.11e5417'7530(27;ﬁ_m) °oC
- 10|
Subjective Temperature Index (STT) NRE 0.25 °C
STI = Mrt + m] —273
Thermal insulation of clothing Calculated based on standard ISO-9920 (2007). Clo

The indices such as Universal Thermal Climate
Index (UTCI) (35%1.59 °C), Predicted Heat
Stress (PHS) (157.2+11.64 w/m2), and Subjec-
tive Temperature Index (STI) (35.94£4.66 °C)
had the highest level at 12-3 p.m., and the indices
such as Wet-Bulb Globe Temperature (WBGT)
(29.03£2.72 °C), Humidex (HD) (43.67£206.88
%), and Heat Stress Index (HSI) (35.7614.22 °C),

the highest level was obtained at 9-12 a.m.. The
desired heat indices were significantly correlated
to each other (P<0.001) and some heat stress in-
dices showed stronger relationships with others.
WBGT index showed the highest correlation
with HD index (+r=0.999, P<0.001) and the low-
est correlation with STT (r=0.726, P<0.001).

Table 2: Environmental measurements at four-time periods (Mean+SD)

Time Ta (°C) Te °C)  Taw(C) MRT(C) RH (%) Va(m/s) dp (°C)

7-9 (a.m.) 2535+143 27.25+222 2290+338 3249+555 541+108 2484065 1514295
9-12 (a.m.) 2944+204 3568+441 22294091 5049+7.13 51524610 2184098  1830+3.42
123 (p.m.) 32424090 3864173 22984030 53354327 30144210 1934058  12.7340.99
3-4 (p.m.) 3217 £046 35944099 2231+123 44474381 27394469 1604054  10.90 +2.40
Time Weighted 29.85+024 34374056 22624062 4524154 40784046 2054016 14284233
Average (TWA)
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The majority of the calculated indices were high-
er than the permissible and recommended limits;
thus, the farmers were at risk of heat stress and
heat-related illnesses. The study results indicated
significant correlations among all the heat stress
indices. Overall, all studied indices may be effi-
cient in evaluation of heat stress effects among
the farmers engaged in this region.

Funding Source

Student Research Committee of Shiraz University
of Medical Sciences (Grant No. 96-01-21-14220).

Conflict of interest

The authors declare that there is no conflict of
interests.

1812

References

1. Mazlomi A, Golbabaei F, Dehghan SF, et al
(2017). The influence of occupational heat
exposure on cognitive performance and
blood level of stress hormones: A field study
repott. Int | Occup Saf Ergon, 23(3): 431-439.

2. Zamanian 7, Sedaghat Z, Hemehrezace M,
Khajehnasiri F (2017). Evaluation of
environmental heat stress on physiological
parameters. | Environ Health Sci Eng, 15:24.

3. International Organization for Standardization
ISO). ISO 7243. Hot Environments—
Estimation of the heat stress on working
man, based on the WBGT index (Web Bulb
Globe Temperature). 1989. Geneva: ISO.

4. International Otganization for Standardization
ISO). ISO 9886. Ergonomics -- Evaluation
of thermal strain by  physiological
measurements. 2004. Geneva: ISO.

Available at:  http://ijph.tums.ac.ir



http://ijph.tums.ac.ir/
http://ijph.tums.ac.ir/

