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A study on computer based work by human
based on evolutionary biology
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Department of Information System, Hanyang University
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Abstract mankind has evolved to stand upright a million years ago. However entering an industrial society, much
has changed in only a few decades. Human beings spend more time sitting down and working, which negatively
affects their bodies. Leading medical studies have shown that the prolonged working conditions have significantly
affected the causes of adult illnesses that we have known. Human beings have evolved in a moving direction. So,
like modern societies, sitting or standing in one space for long periods of time without movement brings various
side effects to the body. Reflecting this background, this study has led to think of work in an environment that is
taking the evolutionary biology perspective from a traditional standing, standing work environment. They also plan
to conduct an experiment to handle work with smartphones in the hopes of expanding their mobile office environment
to use smartphones in the field, which is a type of smart work. The study could help build and establish a mobile
office environment, a type of smart work. In addition to using smartphones, a working environment can be created
that works by moving around. Furthermore, the paradigm of the work environment of businesses and students could

be changed.

Keywords : evolutionary biology, mobile office, medical study, smart work, smartphone

o] =EL g n WA TFAJYAGeR ATENS(HY-2017d ).

Correspondmg Author : Ook Lee(Hanyang Univ.)

Tel : +82-2-2220-1087 email : ooklee@hanyang.ac.kr

Received April 6, 2018 Revised (1st May 9, 2018, 2nd May 25, 2018, 3rd June 29, 2018)
Accepted July 6, 2018 Published July 31, 2018

283



=}

=3B =EA A9d AT, 2018

r

1.ME
1.1 eipel Eey

1.1.1 g7of uiA

(1) 9ede] By

A28} Aol o)A AFE S QI Yle] glE
A& e 22 gl Aot HIdvh 2rtE7]Y
o] =jlel wh FENE dEdl HEe] ThsEAT
2017 = QIEYL o] 8412 84.5%7F AVFEES ©]
3l Aelllell FEapvka 22 A 2AP]H ofnf
718 (emarketer)oll Al B3I B3 =] BlEH o] &
£ Ad 22%lA 3 22.9%% Z71gc) o= 14
1705} Well o] 23= F2]elth 2016\ 87.0% AT &9
OTEIYl o] &E-2 2017\ 87.8%% 7
47 4907+ &
20093HE g W
E’L/R«]H] }\(uBCN) }
#5143 drin

2ulE 71719
OlEJXh Ak

A 3L it ZRFEES] o
1;«1 IHENA JEU AHE-S Hot A
A= AHEES 2 f77h= Aojth wknt
A & AABHHA HutdS 283 <)
H AMGEE w2 4432

=

O
N
g
Mooy >

>

™
N

X

B
ol
il
offl

i
Meoos W20z Mzowe

Myanerar India China

1. Smartphone usage trend by country
(Myanmar, India, China, USA)

Fig.

ks

AGRE ARAE o277 i
Feo} Qe /%o BLHAT AEUS B8 7]

& oju] $) Ao WalA Solsh A $e] A
3o ula Qi oﬂﬁ 501 i °H~x‘ﬂ7ﬂ 1
e nd o B
a3 A o) =
= A Bl

ot

=

~

1

T
=

284

g
S
B
S
N
1>i
N
frl
1o
>4
fo
>

B
il
o

fo
ot

o,
=
oo

lo

feoMN e T
[
il
=

= L

gh2o] whret ©2017d 37
2 Agpl wad 179 99 & 7]

£ o af o
AT
o)

4
o -
)
=
ol
oo
)

)
oy o A

2
o
oo
fd
12
1
s

N
o
rlo

7

23 387]9 66.2%7HA oA

2013 38.9%¢°l &3}

[e]

A A o] g1 &2

intwrret Samkang Prrfummans iate

| snlEEYY $29

[4].

mr Mg
Online Banking Service Usage Satatus

YTarEtors Daniag amaEnen

.3 iii

Hurs bar of cottomrses e Ubratson meeler

Fig. 2. Internet Banking Service Usage Status in the
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Table 1. A prior study on the health of walking and
standing

Benefis A prior study

- A 2013 study showed that the heart
beats faster, on average 10 times a
minute, than it did sitting on a
standing desk.

- This is about 50 more calories per
hour

‘A 2012 study showed that people
using sitting and standing desks
consumed a further 20.4 calories per
hour. Assuming you stand three hours
a day on average, 5 days a week, it
is equivalent to consuming 206
calories to 750 calories a week

Calorie consumption

- Denmark's 2005 study involved
close to 10,000 adult workers over 12
years. According to the study, those
who worked most were 44% less
likely to receive hospital treatment
for varicose veins. According to the
respondents, there is a higher

Varicose Veins




A7) aeEl=EA A19A ATE, 2018

probability of developing varicose
veins over the years they were not
sitting

- In a small 3 year study of women in
Denmark, a small group of women
found a risk of varicose veins 163%
higher than the group they sat in

- According to a 2008 study, the
length of time spent sitting up
without a break is associated with
metabolic risk. It has been linked to
diabetes and heart disease. For most
of the people who sit in a seat all
day, the risk of their heart attacks is
like smoking. Long term retention
associated with  glucose  control
problems in the meridians and
reduced the production of lipid
protein Lipase, both leading to
increased risk of heart disease.

Metabolic Risk

- A 1995 study on pregnant women
found that standing at work for a long
time affects the rate of births. Babies
born to women who spent more than
five hours per hours were younger
than children who worked less than
two hous per hour. Babies born to
women who walked more than 5
hours a day had a significantly lower
birth rate than women who walked
than two per day.
However, women who reported
walking for more than two hours but
less than five hours a day had higher
weight children.

Pregnancy and
Birthweight

less hours

- A 2009 study of more than 17000
Canadians concluded that doctors
should reduce the time spent sitting.
- Another US study concluded that
sitting for less than 3 hours a day
could increase the life expectancy at
birth by about 2 years.

- According to a 2010 study, sitting
hours independently of the level of
physical activity are associated with
total mortality

- In a 2010 paper, he found 43
articles that related sitting times,
health risks, or death rates, and found
five articles with opposite opinions.

Mortality

- Standing desks can help be more
creative. This is because they change
their location during working hours to

Other Bencfits prevent discomfort. Writers such as

Charles Dickens, Virginia Woolf,
Ernest Hemingway, and Lewis
Carroll have all used standing desks
for years.
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of wel A= 34 381, o= 3 36 oE FEHAU
o Adel Mgl A&skA] HapAY, s st

Table 2. Objects of study

Sortation The number of people(%)
1ki
Walking 38 (51%)
environment
A work Sittin
environment . £ 36 (49%)
environment
Total 74 (100%)

3.22 Xtz £

2017\ 1092 28Y(E) ~ 29¢(Y)ell 2 HEA %
kS Agdatsitk

2017\ 11 3Y(F)oll A RA 2B A F2-L =7}
e 3189 TS ddoE APHEALE A3

2017 119 64(F)ell AFol AT fZA oA
S ~ntEE AXetal A el tig #e WSS
! T

158loieh. 1 5 Aol 2A Aol j=a) 2

ZA e W] 3ulel 48 A1 WA,

W glo] A3 Fojg] vie] AEAe] F4g £
& T, SRAlA ELUE Z 5 QU] HEol u
WY Qe AE AL & Ul

3.2.3 HREP
(1) AEA
B oA A3 ARE ] A% AT
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2 2 4859

Happiness Questionnaire: OHQ), A%
(Flow Status Scale: FSS)E A3}

cheat 2tk

2 AgEh. Murphy(1989)<]

Aol 7h2 Al=E
Kinzie 5 (1993)9] 2172t AAF1(2003)¢] A7l &

ZESJo] &gl B3t 72, AHl 2§

3 45S =EFT25].

99 £7E FEHA @
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e

o
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2] ¥
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Table 3. KMO and Barlett about computer literacy

KMO (Kaiser-Meyer-Olkin) .865
Chisquare 1058.032
Bartlett degree of freedomf 190
sphericity test (df)
significance probability .000

A7E thE g
gutE o 2 ().79]
71 4= 0.865% Lt

Table 4. Communality of computer literacy

initial extraction
CSE1 1.000 614
CSE2 1.000 .665
CSE3 1.000 670
CSE4 1.000 .663
CSE5 1.000 541
CSE6 1.000 .696
CSE7 1.000 673
CSE8 1.000 701




AFAYESTE 7|22 T A7 AFEH7IT Zdol Td A+
CSE10 1000 723 ool rH AWES wolW ggle] A@elo] krin
CSEl1 1.000 621 o
CSE12 1.000 542 &%%E}
CSE13 1.000 .618
CSE14 1.000 576
CSE15 1.000 489 Table 6. Component matrix rotated of computer literacy
CSE16 1.000 440
CSE17 1.000 440 Factor
CSEI8 1.000 314 ! 2 3
CSE19 1.000 316 CSEl1 752 .100 215
CSE20 1.000 650 CSE13 743 206 152
CSE20 725 351 -.024
CSE14 683 249 217
TEAS 29 290 o5 AWHE Wee vy [osEn | oo 297 083
- CSE3 .637 294 421
e} 28 FEAdol 047 Rko]H Q1A oA A)9)F] CSE2 588 39 5
= Ao| Evha ddd, AAHo R FEAo] e W CSES 585 059 442
- = CSE19 .260 .865 018
== 0]y Dol 9o E3} 2] 3]
FE W wEel fe) £ AW A3 CSE9 290 857 110
CSEI18 312 .836 135
) ) ) CSEIL0 298 765 224
Table 5. Total variance explained of computer literacy CSE1 160 649 209
initial o 1 CSE6 215 191 783
Factor Total "/ofml;:iarfclfenva = Cumulative % CSE8 222 459 663
0 Vi U Y (]
CSEl16 .072 .070 .655
1 9.119 45.593 45.593 CSE7 o %67 37
2 2.185 10.927 56.521 CSELS '486 '010 '503
3 1.478 7.390 63.911 CSEL7 A153 '405 '503
4 1.301 6.503 70.413 CSEA '443 164 '501
5 906 4.528 74.941 - - -
6 795 3.976 78.917
7 .693 3.467 82.385 e }\]/KE'U j’,]—ﬂl—‘——\—:'ﬂ Ao O]Ei Ol sha An
8 1628 3.140 85.525 oIz —u UH6 T, o4 UHIIN =0, To
o | s 2382 .867 38 2xEdo] 94 Seol 9 54& nelw v
10 455 2.273 90.139
11 399 1.994 92.134
12 326 1.630 93.763 2) HEgt
13 247 1.233 94.996 -
H o= SEZIS =AF 2] 3 i
14 216 1.081 96.077 R ﬁ‘lloﬂ 1\__ 3—1 T= =706 01'7] ’l’] OH HIHSQI'
15 182 910 96.987 Argyle®] S2H = EHE F-2|(Oxford Happiness
16 147 736 97.723 - -
i ire : A A SJE =x] 3JE S
T 137 656 98409 Questionnaire :OHQ)ll AA|E 2971 &5 54 I&5&
18 119 593 99.001 AREEATE 719 OHQE 295302 o]Fojd z17]
19 115 .576 99.577 . -
20 085 a3 100.000 Baa diAoltt 152 OHQ BY3L A+ &8 ©]
o) FRIES AEe 23, o, 4744, 44
Extraction Surps of Squared | Rotation Sum§ of Squared Bg’ )a‘l}-o/] Ell_é_ll:_, ;(]_Z‘,_-_ZDL’ éuLg] xéfg: 7U4 /\]_, ENge) yl,_]_/‘k:]’ X]
Facto Loadings Loadings o o0 = = e o oaal e
r Total %of | Cumulati Total %of | Cumulati ¥, 2945 e 39 BT ol 3t 'r:r(p<.01)°ﬂ*1
variance | ve % variance | ve % s o] o= Ao E—P‘]—Odﬁ}- Z0 ol 1:
=l = Ao a3 . 712 69 A19] Likert
1 [ 9019 | 45593 | 45593 | 4.619 | 23.094 | 23.094 i e N N i
2 | 2185 | 10927 | 56.521 | 4.568 | 22.841 | 45.935 A2 AZE HES sEFoR Ehdte] ARSI
3 1.478 7.390 63.911 3.595 17.976 63.911 Br:?:;l_ 1‘%7&751 9]13]9] z‘;O]_vE!_‘v‘O: glzliuol g]_oq 7_[1— ogo_ﬂlaé :g-—ﬂL
ez BAsEon, 457t £85% U] we
AE 2 B4 20709 WS 309 g9lew & AL duldit)
7] wol W& He ) 15%elch ST F %S
AR 63911%=2 YERITE &, 3719 891o] &
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3) Y= Table 9. Total variance explained of engagement
%OH] s é_;g 8]’7] %% ETE O]{‘—’ﬁ,(ZOOS)Q] O‘j:rL initial eigenvalue
Oﬂfﬂ A]’%‘ﬂ' %?:}'}]:_711.: @A}‘(FIOW State Scale: FSS)% A]’ Factor Total %of variance Cumulative %
_g_—‘o—],(i;]\]: = 71_}50};_—(2](2005)9/] %T’E‘oﬂ}‘i EE]E% oé?;]\ 1 8.439 42.196 42.196
2 1.884 9.422 51.618
o, AA A= 842 YERITH26]. 3 1.574 7.871 59.489
B w=Boji] FSSE 383 Ao FtoT QolRAS 4 1.130 5.649 65.138
5 1.047 5.237 70.375
g A= theah 2 6 887 4.434 74.809
7 .790 3.951 78.760
8 597 2.985 81.745
Table 7. KMO and Bartlett test of Engagement 9 514 2.569 84314
10 486 2.429 86.742
KMO (Kaiser-Meyer-Olkin) .862 11 473 2.365 89.107
) 12 391 1.955 92.062
Chisquare 859.365 13 356 1.779 92.841
Bartlett degree of freedomf 190 14 319 1.593 94.433
sphericity test (df) 15 .283 1.417 95.850
16 236 1.179 97.029
significance probability .000 17 178 390 97.919
18 155 774 98.694
19 147 736 99.429
KMO %‘Eﬂ' 0.862 2 L}E}‘% oo]:_—z,;f‘;_} Zi-o——i T;]:/_}% 20 114 S71 100.000
D}' X}%E p%}EOI 7]%X]?l O'OSEE} A= %}:o] L}E}—k} Extraction Sums of Squared | Rotation Sums of Squared
7] Uﬂ%oﬂ .&?J‘E*@.-O/] ,{]__g_o] 75122—-@1_ Roz HES i Fact Loadings Loadings
or %of Cumulati %of Cumulati
% ‘/F 991\1;]' Total variance | ve % Total variance | ve %
1 8.439 42.196 42.196 5.195 25.976 25.976
2 1.884 9.422 51.618 2.866 14.328 40.304
Table 8. Communalities of engagement 3 | 1574 | 7871 | 59.489 | 2.696 | 13.478 | 53.782
4 1.130 5.649 65.138 2.271 11.357 65.138
initial extration
FSS1 1.000 749
FSS2 1. . ;
- oo o AE F B 20709 WS 479 9o &
FSs4 1.000 688 ALk T4 %E A 65.138%2 YERQITE F, 4
— Fo o el fQle] Eate] 65.138% HRECHE loltt &
FSs7 1000 642 B0 2 60% o]/de] A AHES Kol 8]l A
FSS8 1.000 444 s -
FSS9 1.000 706 gefe] srhal ek,
FSS10 1.000 .638
FSSI11 1.000 721
FSS12 1.000 625 Table 10. Component matrix rotated of engagement
FSS13 1.000 .666
FSS14 1.000 683 Factor
FSSI5 1.000 653 1 2 3 4
FSS16 1.000 615 FSS1 .833 197 121 .044
FSS17 1.000 523 FSS6 815 209 .004 197
FSS18 1.000 768 FSS11 779 200 218 162
FSS19 1.000 603 FSS4 .766 180 .023 263
FSS20 1.000 630 FSS12 675 358 .055 193
FSS7 .670 .010 217 382
FSS17 550 372 265 112
FSS2 .54 242 181 462
AAA oz FEQ] Y Wt §l7] W] 9o T = o e
3} a2 dgsicl FSS20 114 769 -258 -.098
FSS15 355 .596 323 261
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AP ESE 7122 T A7 HFEHIIRE 2ol #3E A+
FSS19 363 570 339 178 2 Eelnh
FSS10 251 532 154 518
FSS5 187 220 770 -025
FSS13 187 .001 748 268 Table 11. General Characteristics of sample frequency
FSS14 .503 -.003 .655 -.022 analysis results
FSS8 -329 137 537 170
FSS9 169 131 -009 813 Frequency | % valid % aCCltlative
FSS16 300 -.067 418 587 %
FSS3 458 326 253 462 male 36 60.9 5.7 5.7
Frequency | Female 18 19.6 24.3 100.0
Total 74 80.4 100.0
Q18 A A7, 24028 AY WL Q438 I System
value
- value
IR, 824y BAES JERITE unknown | own 18 19.6
at present
at present
L Total 92 100.0
(2) Al(Einstein Rlddle)
7%] s AEG V&S HAT BA A =Y s . Ao
e, A5de aTehs Alew Agagr e i
oI, ios BF 28 A0 FAshe Aol
5709 levelo] EA3TE 1 5 EASY levelZ2 28-S /\
o | \
AW AAL 39 D] g A7k S5 \ry
- B} g /
Aek AYE Agshd 2 2% 4] counter’t 113 Al ¢ j
e Z4%T Q.EE SuelE Hinvt Hosd, We "
o 93 $AE Fojusld w \
3.2.4 24 /ﬁ m\ []
B ATE AAT B9 AN BAS st
&te] WIERAS 519, SAET B =} A= Fig. 4. Distribution graph for Age
2 b giote] FHE BA AHE 242 A4
SHATE 891419 749 varimax rotations &3 - AFdE dfehalels 544 200 25ke] F2E &
A7} 1.0 o149 2915S FEoG, TEA W 22 EATh Joldg oz w9l EE Bx 9
A7} 0.4 018 &S AAGGTE AHE A5 o] Wil ®F YolE FAkeith Al oY 194
Cronbach's alpha testol] 23t W& d#A E45 319 A2 2T8(2%) 01N, 3541 18 (1%)°l A 194 ~
o qEla 74 29l Afole] ARTARAS Ko 2349 HFLS 554%E X FPen o) 419l HP
2 AEsE. 984 ne Tes® dgsan. o
4.1.2 SEXe| HFE E2sHo| 2et EH
4, BM Za} AFE RS AuAadolehs o) B4 &
& Aol aiggith Likert 53 # w0 whel 13 th4), v
41 222 EY T 2EHG)E wHe AR N2 dAY] 57%E A
4.1.1. SEXto| dutxol £4 At
FEEES doE 7] 5L gotetaa Wivd
Mg AAsA 41.3 ZEH Bzl et S
Z 74789] $EA T PR 567(76%), AAE FEL-O] B B, o BT 35013 BE o]
T e P e
o] B detAle] vl go] 7] wiite] dojdk Ao o] EEWARE 0480]aL, 24k 023 #hE 2t o
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Fig. 5. A distribution chart of computer literacy
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Fig. 6. The comparison of male and female happiness
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Fig. 7. Walking group and one sitting group compare

happiness
AY A T P57 AFehAel meh 25 e &
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FFAA}0.19, B 0.03982 2451 ko] o}
A Ao Yl o] dd 38 X J53A
s Ao A4S o o] Aol A ~EY AR
FFS 713 7] WiToletal Btk YobA] AES gk 1

296

414 SY=0f st £

Histogram
Experiment - siting

T
N

s e

Histogram
Experiment - walking

Fuenbay
fouenbary

\

}

sl

< |
[

Fig. 8. The Difference Between walking group and
sitting group

Q5o digk BAS ANEAW, e OFS HT
3.81, EFAA} 0.54, BAHS 03022 YERITE grobA
Aeg 3 aFS Hir 3.55, ¥R} 0.52, 44 0.27
2 gzt 24 Jept @5 30e dhlE de
OFNA O 2L BYEES Roled), o)t EIuAS
3l wrel S W Ho] o] o Esxivhs o]&
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Table 12. group statistics of operation performance

. The standard
Experiment Standard
N Average . error of the
Types deviation
mean
1 Walking 36 0:03:58 0:02:26 0:00:23
Sitting 36 0:03:41 0:02:13 0:00:22
™ Walking 36 0:02:50 0:01:22 0:00:13
Sitting 36 0:03:13 0:01:38 0:00:16
™ Walking 36 0:01:56 0:00:57 0:00:09
Sitting 36 0:03:07 0:01:35 0:00:15
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Table 20. Response sample statistics on the resilience
of the walking envionment

standard standard
average N .
deviation error
happlmess 38101 | 38 | 51814 08405
response 1 hanoin
appz 51 37838 | 38 | 54102 08776

Table 21. Verification of the Response Sample for
Difference in Walking Environment

p value

freedom (Both)

average t

responden | happiness 1-

.02632 37 494
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Table 22. Correspondence of response samples to
happiness in a sitting environment
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Table 23. Response sample statistic for the happiness
in a sitting envionment

standard
error

standard

N .
deviation

average

happiness
responden 1

ce 1 happiness
2

3.5423 36 50271 .08378

3.6304 36 46648 07775
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Table 24. Sample testing of response samples for pre
game happiness under sitting conditions

average t |freedom Slgﬂlﬁyang
proportionality
happiness
1-
responden i -.08816 |-2.208| 35 034
se 1 | happiness
2
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Table 25. Correlation coefficient of engagement,
happiness and operation performance

hapiness
T3 difference FSS
ALL
T3 1.000 -.025 332
pearson happiness
correlation ALL -025 1.000 076
FSS 332 .076 1.000
T3 441 021
significance happiness
proportionality ALL 441 .325
FSS 021 325
T3 38 38 38
happiness
N ALL 33 38 38
FSS 38 38 8

Table 26. Tests of statistical significance about happiness,

Table 27. Tests of statistical significance abou happiness,
engagement and business hours (sitting)

statistic changes
significance
model | R square F change dfl dfl proPortional
change ity F
change
1 .090 1.626 2 33 212
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