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Impact of Indoor Green in Rest Space on Fatigue Recovery
Among Manufacturing Workers
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Abstract

Manufacturing workers face increased fatigue and stress due to environmental factors in workplace such as noise and
vibration. Addressing this issue requires creating conducive rest spaces; however, the existing conditions of rest spaces in
manufacturing workplace are subpar and lack sufficient scholarly evidence. This study investigated the effect of
nature-based rest spaces on the physical and emotional recovery from fatigue on manufacturing workers. Three
manufacturing complexes with nature-friendly rest spaces were selected, and 63 manufacturing workers participated in the
study. The measurement tools included the Multidimensional Fatigue Scale (MFS) for fatigue levels, physiological indicators
(blood pressure and heart rate), and emotional indicators (Zuckerman Inventory of Personal Reaction Scale; ZIPERS,
Perceived Restorativeness Scale; PRS, Profile of Mood States; POMS and State-Trait Anxiety Inventory; STAI).
The study compared recovery levels during a 7-minute rest between a space without plants and a space with natural
elements. The results indicated a significant reduction in systolic and diastolic blood pressure of participants in green rest
spaces compared with those in conventional rest spaces. Regarding fatigue levels, green rest spaces showed a decrease in
systolic blood pressure in the middle-fatigue and high-fatigue groups. Positive feelings increased in green spaces, whereas
negative emotions decreased, suggesting that short breaks in nature-friendly environments effectively promote workers'
physical and emotional recovery. Furthermore, this study emphasizes the importance of green space in various work
environments to promote well-being in workers.
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Fig. 1. Experimental places in three different companies.
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Fig. 2. Experimental procedures.
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Table 1. Comparison of blood pressure and pulse in control and green space. N=63; *, p {0.05; **, p {0.01; Paired t-test

Control Green space P-
Blood pressure and Pulse
MEAN + SE MEAN # SE Value
Systolic blood pressure (mmHg) 123.7 £ 2.0 1193 £ 2.0 <0.01
(;Zt%l) Diastolic blood pressure (mmHg) 74.4 + 1.7 71.8 + 1.5 <0.05
Pulse (beats/min) 747 £ 1.3 753+ 14 n.s
*%
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Fig. 3. Comparison of systolic blood pressure in control and green space according to fatigue level. N=63; **, p

0.01; Paired t-test.

-8R (7S ol g5t o, AelHole o AH
Wilcoxon signed rank test& &8sttt A1} gk
P+ BT AR BI|5HH 0N, fo4E2 p0.05
=2 A5kl Zﬁﬂ oIS e 2 Q1A o2
g ZAbote] W2 27 207(60.5 + 1.8%), F
ZF o2 309(85.7 £ 1.04), =2 m=Z 139
(105.4 £ 2.78) 2 &2 F&ste] 15 ¥hg 54 4
Esqith

=24
7 ERe] fAEAelA e FA B9t et @
o W= mefstr] fls eyt WS 24T 2

=

I £57] 9 o]gtr] @ellA §27t 2po|7t EEE
Atk g2+ vlo] =M FAF AL =571
%(Control, 123.7 + 2.0mmHg: Green space,
119.3 + 2.0mmHg' p <0.01)2 HAst= A& 2
Fom ol¢tr] dH(Control, 74.4 + 1.7mmHg;
Green space, 71.8 + 1.5mmHg; p € 0.05) E3 &
ofA)= 7ol UErtH(Table 1). WEk=o] 9 &
g AT} =4 FASE 2kl f-ojt Aol
Ax|7] eropet.

02 o mE v WS EGE o, 571
AollA 9u] = Apol7h UErs T W mmdto
Ae dxT e AdolA Y fomgt |Msrt v
x| ofskout F3t M EZF(Control, 125.5 %
3.2mmHg; Green space, 119.5 + 3.2mmHg; p <
0.0 =2 1 24(Control, 124.1 + 3.4mmHg;
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, p €0.01: Wilcoxon signed-rank test

Control

Green space P-
Parameters Sub-scales

MEAN + SE MEAN + SE value
Positive affect 9.7 +04 13.7 £ 0.3 0.01
Attentiveness 63102 82 +0.1 0.01
ZIPERS Fear 6.6+0.3 51%03 0.01
Sadness 1.8+ 0.1 1.4 +£0.1 0.01
Anger 3.6+0.2 2.6 +0.1 €0.01
Fascination 11.0+ 1.2 30.3 £ 0.9 0.01
Being Away 7.1+0.6 13.6 £ 04 0.01
PRS Coherence 26208 29.2 £ 0.7 0.01
Compatibility 159+ 1.2 30.5 0.8 €0.01
Total 60.3 + 2.8 103.5 £ 2.2 0.01
Fatigue 52+05 2.5 +0.4 €0.01
POMS Vigor 4.1+0.6 9.0 £06 €0.01
Depression 40+0.5 1.7+ 0.4 0.01
STAI - 455+ 1.1 379+ 1.1 €0.01

Green space, 117.7 £ 3.6mmHg; p € 0.01)%] &%
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