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Table 1 Age and physical characteristics of participants.
Mean (range) or number (N) is given.
Site A (N=20) Site B (N=20)
Age (year) 49 (32-65) 44 (36-53)
Height (cm) 173.4 (164.5-181.1) 168.9 (158.9-185.3)
Weight (kg) 73.9 (58.8-111.8) 69.6 (55.8-93.7)
Body Surface Area (m?) 1.9 (1.7-2.3) 1.8 (1.7-2.2)
Body Mass Index (kg/m?)

24.5 (19.2-35.9) 24.4 (18.8-34)




Table 2 Participant characteristics

Age (y) Height(cm)  Weight (kg) BSA (m?) BMI (kg/m?)

A01 43 177.5 76.76 1.98 24.36
A02 47 171 74.59 1.91 25.51
A03 42 176.5 111.8 2.32 35.89
A04 50 167.5 60.61 1.72 21.6
A05 44 172.5 64.76 1.81 21.76
A06 46 177 78.98 2 25.21
A07 59 165 72.1 1.83 26.48
A08 49 179.5 73.06 1.96 22.68
A09 35 180.5 87.95 2.13 26.99
Al0 62 169 63.59 1.77 22.26
All 65 172.5 65.94 1.82 22.16
Al2 51 173.5 78.9 1.97 26.21
Al3 49 164.5 69.43 1.8 25.66
Al4 53 177.5 79.59 2.01 25.26
AlS 48 175.5 78.89 1.99 25.61
Al6 54 176 64.96 1.83 20.97
Al7 56 167.8 58.78 1.7 20.88
Al8 47 168.8 63.07 1.76 22.13
Al9 32 175.5 59.21 1.76 19.22
A20 46 181.1 94.89 2.2 28.93
BO1 47 166.4 73.23 1.85 26.45
B02 36 162 66.63 1.75 25.39
B03 36 164.9 70.8 1.82 26.04
B04 52 164.6 66.14 1.76 24.41
BO05 43 173.3 60.33 1.76 20.09
B06 50 165.1 69.37 1.8 25.45
B07 49 171.3 55.76 1.69 19

BO8 41 185.3 93.65 222 27.27
B09 41 162.9 60.99 1.69 22.98
B10 48 172.1 65.2 1.81 22.01
B11 39 167.7 67.46 1.8 23.99
B12 51 173.7 78.84 1.97 26.13
B13 42 172.4 73.1 1.9 24.59
B14 38 166.2 66.4 1.78 24.04
BI15 43 158.9 85.91 1.92 34.02
B16 44 169.8 57.04 1.69 19.78
B17 43 179.4 84.24 2.08 26.17
B18 40 172.7 56.03 1.7 18.79
B19 43 166.3 77.08 1.89 27.87
B20 53 163.9 63.13 1.72 235
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Table 3 Environmental conditions of study sites.
Phase 1 refers to while participants were loading a truck and phase 2 refers to while
participants were delivering packages.

Site A Site B

Ta(°C)  %RH WBGT (°C) Ta(°C) __ %RH WBGT (°C)

Phase  23.1 64 19.5 14.7 79 13.2
1 (22.7-23.6) (57-65) (19.1-21.0) (11.5-19.0) (60-91) (10.7-16.1)
Phase  21.3 77 19.3 18 70 17

2 (17.0265) (5596) (16.5-23.5) (14.4-21.9) (49-92) (13.5-23.4)
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Fig. 2 (a) Warehouse of site A and (b) warehouse of site B
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Table 4 Work schedule and workload of participants from site A and site B

Work hours per day Workdays per week Number of parcels

Site A 11.0 (9-14) 5 207 (160-250)
Site B 12.4 (9-16) 6-7 311 (150-157)
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Fig. 3 (a) Individual maximum core body temperature and (b) individual change in
core body temperature of participants from site A and site B respectively.
The solid blue line represents the mean value while individual responses are
represented as closed circles.
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mean value while individual responses are represented as closed circles.
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4. AT AI}H

Table 5 Body mass changes between different stages of the work shift
for site A and site B. Data expressed as mean (range).

Mid-Pre Post-Mid Post-Pre Day2-Pre

-0.46 -0.97 -1.38 -0.58

Body Mass Site A (1.52-0.39) (2.44-0.49) (3.02-0.21) (2.23-0.63)
Change

(ke) Site B -0.16 -0.86 -1.03 -0.52
(1.02-0.68)  (2.30-1.89)  (3.09-0.99) (1.92-0.11)
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Fig. 9 Individual percentage change in body weight between post-shift and
pre-shift measurement.

% Body weight change = (Post-shift body weight — Pre-shift body weight)/ Pre-
shift body weight * 100
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Abstract
Physiological monitoring
and suggestions on
workwear improvement
for parcel delivery drivers

in South Korea

Ga-young Lim
Department of Textiles, Merchandising
and Fashion Design

The Graduate School

Seoul National University

In the past few years, parcel delivery drivers in South Korea have been
reported to die from overwork. However, the exact cause of the deaths
as well as industrial accidents has not been thoroughly investigated
due to lack of a health tracking system for those workers. In addition,
personal protective equipment such as work clothing and safety
devices has not been developed to protect workers from injuries and
there 1s no related regulation. Therefore, this study first aims to
quantify the physiological strain of delivery drivers during their shifts
and second, to suggest improvements on work clothing which would
lead to reducing the physiological burden and preventing industrial
accidents. Forty male delivery drivers from two work sites
participated in this study. Body core temperature, heart rate, urine

specific gravity and body mass change were measured. Work
¥ %
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environment, injury experience and opinions on work clothing
improvement were investigated through in-depth interviews. As a
result of quantifying and analyzing the physiological responses, the
majority of participants exceeded the threshold suggested in the
thermal disease guidelines. The workers decided their clothing based
on work suitability rather than safety and protection. Therefore, it is
necessary to develop work clothing that not only protects workers'
safety and health but also would not adversely affect their work
mobility and productivity. The results of this study can be used to

develop guidelines for a safe working environment, including optimal

work-rest cycles and personal protective equipment recommendations.

Keywords: Delivery drivers, Physiological strain, Heat stress, Work
injury, Heat illness, Work clothing, Personal Protective Equipment
Student Number: 2021-26216
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