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Remote work during the COVID-19 pandemic and perception of
indoor environment: a focus on acoustic environment
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ABSTRACT: Due to the COVID-19 pandemic, the global population has experienced drastic changes, one of
which is the increase in remote work. Given the ongoing possibility of exposure to infectious diseases and various
other circumstances, the expansion of remote work is anticipated. To enhance the efficiency of remote work and
address its existing limitations, this study surveyed the perceptions of indoor environments among individuals
who worked from home during the COVID-19 pandemic. The study examined how the characteristics of
individuals influenced their perceptions of indoor environments. It was found that the number of occupants and
rooms, size of the house, and noise sensitivity affected the perceptions of outdoor noise, neighbor noise, and indoor
noise caused by cohabitants. The findings can be used as foundational data for designing multipurpose housing
that can be utilized not only for residential purposes but also for work and educational settings in the future.
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PACS numbers: 43.55.Hy, 43.66.Lj

LM 2 931 H19] R Al ol = Bk At o

7ol 2h4 BAEAIE 913 o] AlstolLt At

o M me AAoR AP usts 84 ALEs] 5 e 217k Ak o] 9l
AASITE ol AB], W, AA, B Fol AR ) STl Wabh dgik. o A

‘TCorresponding author: Kyoung-woo Kim (kwmj@kict.re.kr)

Korea Institute of Civil Engineering and Building Technology, 283, Goyang-daero, Ilsanseo-gu, Goyang-si, Gyeonggi-do 10223, Republic
of Korea

(Tel: 82-31-910-0356, Fax: 82-31-910-0361)

® @ Copyright(©2023 The Acoustical Society of Korea. This is an Open Access article distributed under the terms of the Creative Commons
@ Attribution Non-Commercial License which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided
L the original work is properly cited.

627



628 )

o] Zragh thal Aol A eF el gl Tt 1
o] Zrst et el M AFRHE 0] S8
ol A R EBH= AlZbe] Fol ol et Sk vl
9lo] FZ319 = B w7} olo] kP

obga] Welu 7|7k 1230 9 Lakel S
7149 207k S7FeEA Tk o) R ALe] QA
S| sgfo] vl Fe= T3] HerE
1 ujel Sl S¥s] A te FEAEA
A5H= A ob AR tigt R A S Hofgo 2N
AT T RS PN E AE E 5 9
o Egt i AT A Ha i 2 2
A stshe ol 7] o2 = Ut
e 9] 71745 0| F3] Aje o] T3k Ay AT
& Ar, AT RAe] AR A A7
= AR JE%NWEﬂ4ﬂ£4ﬂﬂTﬂ

¢

gl

m
Sr N

HU

A1k A2 B0 3 17 24 A1 371 el
i3t A= 8}] 213+ & 2] (Indoor Environ-
mental Quality, IEQ)Oﬂ et A7 == 3=
CH A g aie] 49 Auagol g
R Erhi B IsHE 1717 ol v, Q)
47HA] fa(Hehd, 287, 2887, 5 713)7HA
o] 2 P& A oherha HaghdPE
910} 144 AT-2 B3t 20| B ast Agolct
Aes $4. € A B Afe)7h ik 4
4 94 e 150 4 AT E o) 22A
QIFEAFIE L A PR Ee] 2 S T
47} o] = sheteol ik A7 Tk FuiohA
e 8 248 97 S8 ATE T &
A 5]0] IehY S} gl AE 57} o] A 37
R CE LR PE R EC M
F7ro] ohich. ol shg el ek AR
5] A8& ok Bast olek. o volrl e
5 21730] 9lol 4] A o] W g ARHE moteoiol
Tt} o2 Bl A ER] S FAA 7|
2EAY ARUEES FAD S QLWL R
A5k 2 o)}

olof) 1 Q1 TR0 Wel2) 7]k % A
B AVAEES Ao 2 AEZAE AN 2
RS F AR A] AL o wsieer,
TR 8 ASHUTHL QIAH 432 FlolHd

Table 1. Characteristics of the participants (N = 1,093),
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Age

20s 108 9.9
30s 337 30.8
40s 358 32.8
50s 239 21.9
60s 50 4.6
70s 1 0.1

Sex

Male 545 49.9
Female 548 50.1
Floor area (m?)

<59 263 241
59~84 419 383
84~116 333 30.5
116 < 78 7.1

Number of occupants living in the house

1 127 11.6
2 196 17.9
3 331 30.3
4 373 34.1
5 or more 66 6.0
Number of rooms in the house

1 47 43

2 192 17.6
3 737 67.4
4 or more 117 10.7
House ownership

Owned 683 62.5
Rented (annual) 296 27.1
Rented (monthly) 101 9.2

Other 13 1.2
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Table 2. Mean and standard deviation values of the
perceived need for improvement.

Need for improvement Mean Std. deviation
Visual privacy 3.81 1.37
Sound insulation 4.15 1.36
Ventilation improvement 4.65 1.26
Balcony or private garden 4.03 1.58
Movable walls 3.57 1.59

Agreement rating

Sound
insulation

Visual privacy Ventilation Balcony or  Movable walls

improvement private garden

Need for improvement
Oone Otwo Hthree Mfour Mfive or more

Fig. 1. Relationships between the perceived need for
improvement and the number of occupants,
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Agreement rating
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improvement private garden

Need for improvement
Oone mtwo Ethree mfour or more

Fig. 2. Relationships between the perceived need for
improvement and the number of rooms,
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Fig. 3. Relationships between the perceived need for
improvement and the floor area.
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Table 3. Mean and standard deviation values of
annoyance with each noise source,

Noise source Mean Std. deviation

Construction 3.22 1.77

Road traftic 3.00 1.71

Outdoor Aircraft 2.11 1.81

Railway 1.78 1.8

Children 2.49 1.74

Adults’ voice 2.60 1.73

Footsteps 2.80 1.77

Neighbor Voice . 2.64 1.75

TV, music etc 2.48 1.76

Construction 3.05 1.89

Footsteps 2.07 1.63

Indoor Voice 2.19 1.68

Work/study 1.96 1.65

TV, music etc 2.38 1.69
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Table 4. Results of the one—way ANOVA presenting
how the number of occupants affected annoyance
with each noise source,
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Table 6. Results of the one—way ANOVA presenting
how the number of rooms affected annoyance with
each noise source,

df df
Noise source Mean| F — p Noise source F p
between | within between| within
Construction | 3.2 | 0.851 4 305 | 494 Construction 1.030 3 161 | .381
Road traffic | 3.0 | 1.155 4 307 | .331 Road traffic 3.318 3 162 |.021
Aircraft 2.1 |0.510 4 305 | .728 Aircraft 0.262 3 162 | .853
Outdoor — Outdoor -
Railway 1.8 10.784 4 306 | .536 Railway 0.901 3 161 | .442
Children 2.5 |0.807 4 306 | .522 Children 1.024 3 163 | .384
Adults’ voice | 2.6 | 1.844 4 307 | .120 Adults’ voice 2.894 3 161 .037
Footsteps 2.8 |1.344 4 304 | 254 Footsteps 0.856 3 162 | .465
. Voice 2.6 |3.082 4 306 | .016 . Voice 3.943 3 162 | .010
Neighbor - Neighbor -
TV, music etc| 2.5 |2.432 4 306 | .048 TV, music etc 4,723 3 161 .003
Construction | 3.1 | 0.530 4 308 | .714 Construction 1.231 3 163 | .300
Footsteps 2.1 |14169| 4 308 |< .001 Footsteps 7.745 3 161 |<.001
Voice 2.2 (17.774 4 306 |< .001 Voice 8.142 3 160 |< .001
Indoor Indoor
Work/study 2.0 [12.645 4 305 |< .001 Work/study 5.080 3 161 .002
TV, music etc| 2.4 |10.650 4 307 |< .001 TV, music etc 8.017 3 161 |< .001
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Table 7. Results of the one—way ANOVA presenting
how the floor area affected annoyance with each
noise source,
Noise source F ar p
between| within
Construction 1.208 3 316 | .307
Road traffic 5.123 3 317 |.002
Aircraft 0.882 3 314 | 451
Outdoor -
Railway 1.117 3 313 | .342
Children 1.020| 3 317 | .384
Adults’ voice 2.416 3 317 | .066
Footsteps 1.454 3 316 | .227
Neighbor Voice 4386 3 318 |.005
TV, music etc 3.002 3 311 |.031
Construction 0.562 3 317 | .641
Footsteps 11.140 3 317 |< 001
Indoor Voice 10.705 3 314 |< 001
Work or study 5.551 3 315 |.001
TV, music etc 7.542 3 316 |< 001
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Table 8. Results of the t—test assessing the di—
fferences in noise perceptions between respondents
who had separated a space for work and those who
did not.

Noise source t df | p dili;/[ei;lce Esfifze ;:t
Construction | 1.133(1089(.258| .122 | .069
Road traffic | 1.044 [1087(.297| .108 | .063
Outdoor Aircraft .843(1077(.400| .093 | .051
Railway 1.438 [1065|.151| .157 | .087
Children 1.324|1087|.186| .139 | .080
Adults’ voice | .382[1086(.703| .040 | .023
Footsteps -113 1086 |.910| -.012 | -.007
Voice -984 /1089 .325| -.104 | -.060
Neighbor -
TV, music etc| -1.255 | 1088 |.210| -.134 | -.076
Construction | .091|1090.927| .010 | .006
Footsteps 2.25411079(.024| 222 | .136
Indoor Voice 1.825(1084|.068| .186 | .110
Work/study | 2.693 |1071.007| .268 | .163
TV, music etc| 2.885[1085].004| .294 175
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Noise sensitivity

! > 1 H
Need for improvement in sound insulation

Fig 4. Relationships between noise sensitivity,
perceived need for improvement in sound insulation,
and the most annoying noise source.

Table 9. Results of the t—test assessing the di—
fferences in noise perceptions between high and low
noise sensitivity groups.

. Mean | Effect
Noise source t df | p Giff | Size
Construction |-10.570| 869 |< 001| -1.113 | -.660
Road traffic | -9.990| 873 |< 001| -1.018 | -.622
Aircraft -6.200| 938 (< 001| -.671|-.382
Outdoor —
Railway -5.330| 967 [< 001| -.570|-.326
Children -7.660| 899 (< 001| -.799 | -.475
Adults’ voice | -9.960( 898 |< .001| -1.015| -.618
Footsteps -11.130| 922 |< 001| -1.143 | -.687
. Voice -12.440| 958 < 001 -1.234 | -.763
Neighbor
TV, music etc|-11.190| 986 |< 001| -1.118 | -.682
Construction |-11.110| 896 |< .001| -1.229 | -.689
Footsteps -8.410| 966 (< 001| -.799 | -.515
Voice -7.580| 942 |< 001| -.754|-.467
Indoor
Work/study | -7.310| 985 |< .001| -.701 | -.445
TV, music etc| -7.670( 927 |< 001| -.770| -.473
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