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ol 7H4] CCTvel Tiigt kle] 877k 43k Sojha ou 201260714] 55713kl A
Az)5F W8 CCTV= 48,446, Wit A AA]ot HH-8 CCTV= 25092 =7
Erh A4, 2012).

olelat COTVA EaAA|AElo L GHERAIA
2F ey Ao meg S, 4
AR ek 424 714wt ek
QU= A AR WS oAIH: 7

|~ o] MuE 898 59 HA
HE pARe] Al o), et e
o WHEolW7] wiZoll Hage] 845 71A|aL
= 71 (S, 2005)0] 2ler, E3 RIS
A HH= S 2te 50%01]*1 4% Slrks A7 Sl
HxF Hasdo] diFEle] 71l = CCTVE| 7|2 avpa o &-8a}7] fsfiA
= “CCTV &3 TAK A=, = CCTV% Qb oA uE Yl e = 3l
s A e 7S shue S skl A AR A JiEAL, li”/lEi
[fdo] Hato] Hefoke AAVE ofF-of Aok gt AR B - 2 oite] F=
T AR Ao A= HUE R 170] %‘-ﬁﬂ%oﬂﬂﬂ oo 7hHlekE AASHES 6‘%
Q= Aow QO A4, 2012). it ATEQ] By} §7) MUEY QU5H
AAFEAGX| 9} AJhO &2 JLAE] VDT (visual display terminal) ©]-85H= 2F¢]o])
SABRE LRAREC] HAE S7IBIAL Sl of= et VDTl SAh: S2AE
A7FS QJ8sl= A Qolw ZrEal Q= AlFolc) AZAS|RE obyu] R,
QA S, Ak sl 22 A w4l A, ARl Al 5o S

LS b} 1

uﬂiH

TABIHO| AL, 1994).
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off ol Atk 53] W= =, 4, A Sk B Aol ARl A
2l52 Wk A7|aL, ofof digh AlAe] A2 Ftlel 8-sk=d], o2idt A2
2] wsfel Ao AS ypge WA vRE R YR, 2000).
Ho - ulEES flElE Al ] el Hdehke
A ZARLTE AL 2 S e RA SRS
QL AH| A FEljo] S Aelslal Qlof, A= Adedn] dale] Ve
QI el Fednledel Sagt fdoltk ofefdt o - PuleEe] =
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disl) AAA o ulsiL Akl EAlol] WalEZ L s 3 o) Ui
wl] ofe] A4 Ao #Ee wHste] HRS %xlsz = ofe] 74 At

Wso Y| s flal Alde s 132 QAef of=gt Q19

AR 1] Sk WA 319 T 19] g oS g2
oG YA TV oI B A3 %XB}% A 2go]

71 Flolls AT S 75‘714 0] oA %9&/& A7 ¢
7 ElD}(@?—Og, 2004).
PR A 20141 7HA] Zd=t 23070 7] 2ARAEA oA B CCTV 53 A

A]@@}% P72 Fek oo wek HyEE 298 201540 2|2 20009 0.2
FARET A FRA| AlRIe] SRR Tt o] olIthi 3aleE 24411
%%’SMI TR g4, 2012).

FolA LA Q2009)= AT U0 AFAE A0} HASE B ae] HRkdA
(20092 AlHEIE] FARFES] TAIREe] Bs Bl Hely)so]
0100 B2 AR A Eof B o
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ofofl & AtollAl= e Aol A4 FARE 22 AWES WHESokshe A
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B 29& 257F AR AE3le] Qlo] oIAlo]l nfAle AEAE 2lsh
13| AlHFE10] (heart rate variability) 2} A-&-417 A (Autonomic nervous system) B2
A5 ARSIk AR CCTV MU EF] HEA]<&A o] whe) AaksHolef
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I. o]&H8 ujZ

1. CCTV9 719

CCIV AP AEES 7po|=ehel slidA Al2zofM= “Hlafel= v

(CCTV: Closed Circuit Television)"o|2}ghe- AAJSt F-7tof X5 271712 =]
ot RS HlHAQ] FA s TSRS S0l 573 ARl AT 55t
L Aglolela golskan glck Sl AR 214 slo] kel g

ZA2H(Closed circuitsystem) X} 7HRE] 2 A A (OpenCircuitSystem) 0.2 FF = 4=
ULk A= DEAHE E5GuollA Agshs 2e BA 0% sk, B &
27F Wohk= TVHESo] of7]of &Rtttk ofof Histo] Hjae]m AA-Re Adug s
5749] BA 0w E40) ARgARA AEshz AlLEE 771 o]

Il F2oke]5- 2012). o9} 22 A o)E sk CCTVet “d7dqt g7t A 2
F7171% Y FIPEE BT HA o St Aol - RS RE
E.

L AzEoE Aol 3 4 QlrkEIIUS| Y], 2010)

2. CCTVY 7Is

W CCTVE] 758 =7 Aol da oA, & =
TARAY, ] T A Yo R = Sl ot oA sl
[ 22005 CCTVZ} “e7 7t U AARAL Qlebe= Alef 4] 213t Feihs
o] wiioll Weye] S5 ZHA|AL Sl AAHA

71550l Slekar Ak HARE A O] HA= o] 200958 CCTV ¥4
Y MU S ek AAE ARl A AR FiRket At 20009 3627d, 2010%
5627, 2011 9 7}A] 5557 (724, 2011)& CCTV WYER & AAIZE
AAsE HAF HA vlEE SHE AL ok A% HA ofLjolle HgE A —’F%—OJ
CCIVE BT W) F4& ST AFAAIek BT Bl coIVe
Hxpel B4 9 Qs SRRIsks oA Hlojuf, dfenbd el R
CCTV, 47 2l2t CCTV, Wi g e] CCTV, WAzt v Ak e &
Y3t BAIO] CCTVZHA] = CCTVE -§5°] AlXH w7k Aux]star =%

EABN
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o. A+ '3y

(& 1) 7 CHAIRIS] AR E4

M+£SD
N Age height Weight Yfat
(A (cm) (k) (%)
9 19.9 179.6 73.26 15.6
+1.58 +4 .89 +10.85 +3.87
2. AEY
1) SHREXL
12 AR AR AEE AN 2 SlEAb ) Agde] mAsH
W HOke ofxjo] elo} A FSPA| Bk, AATETe) ek BAn e
ATH5IaL, HRV(Heart rate variability) HARS I8l P8-S vlx|al o4& 55
e AlS2 AP 57951, BiospaceAH2] InBody720 ©]-8-5101, AldHlE 54
shalck. SI9Ap7E olAl bAoAl 134 QPgA HRVAME Akt 5 sie] 714}

7h it 3 v GARLTS ARBIATE o] 301t HRVHARS: 55107 150467}
A HRVE]& §1~ BRI 221 AgloA= CCTVRUEY 5 AABH
o} 7} 92 F Ao makelA EH ek ot okol FA1S F5HA sl
CCTVELU B[R] - il tisto] a5 AAISHITE KU E] Shofl ok ApAjollA
1Y OFYA] HRVAARS AJ2Felglon) AA} Byt 3 vla CCTVR U E e
AABIGIEE CCTV AARES dolubA] ites HRVAARIRIE ofsalm HARsel
Cf. QPPAL AAE o] % 30ituiet FAF skof & oxb|o] HARS AAISHIT:
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A ARl AAIER= S FARE S AR ] ffall Ak el A&
Im7JI o] gt oe 8A A Y SARBI LT, AHlE daalel AHIE 71

o BhwE Sl eI Eit HERS 3 5 S WHAS AckE 34

ek

SA-2000E(medi-core, 20022 0851301, B9} 3912 L7]7] 9= 20 ~ 25°C U
ob2 kL WAL 214k ol FES] A B 4 QLS 6] AR ZHlch
A 12417F ol el Al h), T, SFRAAS T, AAks 241K10] 4

of mRA|ES SR

(# 2) HRV ZAL &=

dAEE AL LHE
HRT Heart Rate Variability : Hv Alukss

SDNN The standard deviation of the NN interval : ZA] NNZFA 9| ®EFHza}
TP Total power : A&AIEA 24 A=
VLF Very Low Frequency : ZAF3} AJw(a7HAld 4H)
LF Low Frequency component : AR (A1 73} Burghx7d whal)
HF High Frequency component : 153} AR (Kbl AH)

LF/HF Lro} HFZEe] Hl&2 bl gst Raghald Aole] ZAEel 78 A=
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3. A=AYY

AAREE] AR w2
olgsle], M= HglEe
spo] Agle] wj 2jo)2
repeated measure ANOVA:

1 A5 Sl ekl

%

Vg]% H3lE y517] Q18] SPSS 18.0 FAI 1%
I EEHARE FBiRlon, AR CCIVELERT
=517] SJef HHAZA] FARAHO] Two-way (2RG X GRM)
1A] 19T}, ]l Bonferroni 52 AR50,

& a =052 A% SIgick

mlo

I}

N m{m ol o
m* O‘N ]

V.

re

734

1) HRT (Heart rate Variability)

W7 s S e HRT= AARNFOIA QPgA] 81.27+647bpm= LIERH S
o, ZAE 308of 81.6317.63bpm, G0 79.3348.62bpm, 900l 76.33%
8.82bpm, 12050 76.52+8.41bpm, 15040 76.03+8.62bpmE LFERHGICE R el
Lol A= QAT 71.83+5.33bpmE FERH QL O, -5 3045200 69.71£6.41bpm, 6050
66.2146.14bpm, 9050  65.48+6.71bpm,  120%]  66.17+5.74bpm, 15%01]
67.4145.55bpm = LFERJQIT) WHE=A BLALELAS AAJEE A} B e it Z]gho)
HRT7} WA VFERTHE=13.495, p=.002). A]7]of] T2 ZJo]i= P4 A], TLE 30%’ A=l
6ol ThA| = A RS THE=11.274, p=.000). -} A7) whE AeA)
8- LERA QIRITHE=1.330, p=257).

(& 3) HRT xl0| EA

os 2FAl 27302 27602 IF0= IFI1202 21502
2R
M=SD M=SD M£SD  M=£SD M=SD M=SD
0 Aam SLT 81.63 79.33 76.33 76.52 76.03
+6.47 £7.63 18,62 +8.82 +8.41 +8,62
R
o EUE" 71.83 69.71 66.21 65.48 60.17 67.41

=5 +5.33 +6.41 +6.14 +6.71 +5.74 15,55
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2R SS df MS F Sig. post—hoc
Aot 3665.246 1 3665.246 13.495 002"
23 5432.008 20 271,600 o8
7] 603.222 5 120,644 11,274 000" 14,56
HekxA]7] 71.271 5 14,254 1.332 257 2)3.4.5.6
o3} 1070.093 100 10,701 34

AAR, BiEUEH
1I9PA], 2:7EF-308,, 3iH5 604, 4 5 908, 5:7-F 1208, 60 -5 150+

2) SDNN (The standard deviation of the NN interval)

2Ed2 ARFEE UE= SDNN& FAREROIA @FYA] 56.1416.5bpm = LFERLY
Qo] AL 3080 47.9+1571bpm, 6040 51.14+13.63bpm, 905l 63.78
+24.82bpm, 1204-0]] 63.33220.79bpm, 1505-] 59.05+26.16bpmE LFER It HuEle
LRl A= QFYA] 70.57418.27bpmE LFERH GO, T8 30450]] 73,07+ 17.70bpm, 60
ol 733%1539%bpm, 900l 74.74+16.00bpm, 12050 7527412.93bpm, 150450
78.04416.28bpms LFERHSICE. HHEZ7 EAREALS AARE Ax} MU E T eke]
SDNN7} 7| HEPHATHP=5.931, p=.024). A]7]of| w2 Zfol= T 3023 60:20] <&
1208 Hop e 108 UERITRE=3438, p=.007). gl AR whE
FBAREE LA 2QITHE=1.811, p=117).

(& 4) SDNN x}0| 24

QFEA| —ZF30E ZF602 ZF0E  IF1208  IF150=2

22
M=SD M=SD M=SD M=SD M=SD M=SD
S A 56.1 47.9 51.14 63,78 63.33 59.05
D +16.5 +15.71 +13.63 +24.82 +20.79 +26.16
N BJUHHY 70.57 73.07 73.3 74,74 75.27 78.04
N 4z +18,27 +17.70 +15.39 +16.00 +12.93 +16.28
HEHR SS df MS F Sig. post—hoc
Het 9532.937 1 9532.937 5.931 024 A
o=k 32146.005 20 1607.300
A7 1668.985 5 333,797 3,438 007"
HebxA7] 879.059 5 175.812 1811 117 236
o=} 9708.095 100 97.081

A AR, B EUE
1IQPYA], 2175308, 3:1H5 60E, 41 M5 90&, 5:5% 120 60 -5 1505
*: pd05, *#: pd 01
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2. 13

1) TP (total power)

AR Al g U TP AR oA RFEA] 7.4241.01bpmE LERAS]
o, FAE 3050l 7.6610.55bpm, 6050l 7.7240.47bpm, 90%5-0]] 8.21+1.07bpm,
12050 8.40+0.57bpm, 1503-0]| 7.7740.74bpmE LFER QUL HU BT L5 A=
oA 8.18+0.56bpmE LFERH RO, 1L 3040] 8.254+0.58bpm, 604-0] 8.24+
0.60bpm, 90+l 8.21£0.45bpm, 1204-0]| 8.28+0.34bpm, 150-¢]] 8.424+0.53bpmE- L}
ERQITE WS SAREAS AAIRE Axt FAIe) MU BRI ehe] Zjo]
= YERLFA] QISITHE=3.046, p=.096). Al7]0]] W2 AFoli= R 304 Rtk 120420]
A R E=3.512, p=.006). FFEob HEAIRES] AR LrERTh
(F=3.165, p=.011).

(H 5) TP Xf0| £Af

QFHA ZR302 ZFE0E  ZRW0E  ZF1202  ZF1502

2ERE
M=SD M=SD M=SD M=SD M=SD M=SD
7.42 7.66 7.72 8.21 8.40 7.77
AT
T +1.01 +0.55 10.47 +1.07 +0.57 +0.74
L =) = ) 8.18 8.25 8.24 8.21 8.28 8.42
o 40,56 +0,58 +0.60 +0.45 +0.34 +0.53
EHE2ER SS of MS F Sig. post—hoc
et 5,087 1 5.087
3.046 .096 NS
oz 33.408 20 1.670
A7 3.990 5 .798 3.512 006"
2¢5
A7) 3595 5 719 , (
3.165 011
o3 22722 100 227

A AT, BiayE

1I9PA], 2:7EF-308, 3:H5 604, 4 5 908, 5:7-F 1208, 60 -5 150+
NS @ No Significant

* pd05, 1 pd 01
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2) VLF (very low frequency)

WA F7PgRE Ui VIFE ZBARNROIA 9184 6.9441.03bpmE L
ERHQLOm, AT 3050 6.5310.84bpm, 605-0] 6.96+0.66bpm, 90%o]| 6.98+
0.55bpm, 120%-0] 7.21+0.46bpm, 150%0]| 7.41+0.85bpm= LIERHGICE MU E]] &
T A QPR A] 7.3740.76bpmE LFER QLo S1L 3040]] 7.48+0.87bpm, (0%
7.1120.72bpm, 90401| 6.980.46bpm, 120420 7.2120.46bpm, 1504-]] 7.410.85bpm=-
LRSI, WHR S BAREARS AATRE At AR R E R Ade] Ajo]
= LERFA] QRQkom (=242, p=.628), A]7]of whE Aol LR A] RITHE=1491,
p=200). SFARE HEREl AL AT AR UERATHE=3.626, p=.005).

(& 6) VLF x}0] 24

OFMAl  ZE30E  2PE0E DP0E ZR1202  2R150%
aoosy = = = = =
M=SD M=SD M=*SD M=+SD M=SD M=SD
v Adem 6.94 6.53 6.96 7.46 7.83 7.18
+1.03 +0.84 0,66 +1.22 +0.69 0.69
L
F 2UEH 7.37 7.48 7.11 6.98 7.21 7.41
=42 +0.76 +0.87 +0.72 +0.55 +0.46 +0.85
EHEFR SS df MS F Sig. post—hoc
Hq 384 1 384
242 628 NS
oA 31,733 20 1.587
A7 3,708 5 742 1.491 1200
HekxA7] 9.021 5 1,804 NS
3.626 .005
ozt 49,753 100 498

NS : No Significant
3) LF (low frequency)

WA S Uehdhs L AR olA QPFAL 6.5240.90bpmE HHER
glom, AAE 308of 6.55+0.79bpm, 60%-o] 6.26+0.85bpm, 9050 6.95+
1.16bpm, 120%-0] 7.140.56bpm, 150401 6.8+0.90bpmE L QITh MU e T4

o A= QFAA] 7.0440.69bpmS LFERN QIO L 3050 7.31£0.62bpm, 605-0]]
7.310.73bpm, 904-0]| 7.18+0.47bpm, 1204-0]] 7.42+0.64bpm, 1504-0]| 7.510.72bpm=
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LR QLo WRESA FARREAS AAgh Awt ZAlERe) U E R eke] &)
oli= LpERIA] Q9o (F=4.332, p=.050), A|7]o] W2 2}oliz {15 605to] T 12

B ook we 2 0 8 UERGTHE=3.351, p=.008). TLE o} tLAI ol wHE AbS
A2 HERFA] QEATHE=1.904, p=.100).

-

oo OF™A| ZF30=2 L5602 ZF0E ZF12082 251502
srTre M=SD M+SD M=SD M=SD M=SD M+SD
Aan 6.52 6.55 6.26 6.95 7.1’ 6.8
L 0,90 +0.79 +0.85 +1.16 +0.56 +0.90
F mygg 7.04 7.31 7.3 7.18 7.42 7.5

25 +0.69 +0.62 +0.73 +0.47 +0,64 10,72

EHEER SS df MS F Sig. post—hoc

Ak 11.324 1 11,324
4.332 .050 NS

ozt 52,285 20 2.614

A7) 4,150 5 .830 3.351 .008’

AkxA]7) 2.358 5 472 345

1.904 1100

o=} 24,769 100 248

AT A I B‘EL]E—]E]

1OPGAL, 21230, 312 60M, 40 TN 90, 5N 1208, 6 T 1508
NS : No Significant
*1 p{ 05

4) HF (high frequency)

Faghald PHes vehilis HE= BARNIA QPEA] 47441.09bpmE LERHSL
o], AL 30500 4.23+1.21bpm, 604201 437+1.31bpm, 90%50]| 490+ 1.26bpm, 1205-
o] 5.30+0.89bpm, 150420l 4.98+1.19bpmE LERAQIEE HUER] Mokl QFA|
6.4320.75bpmE- LFER L0, L1 3040 6.58+0.95bpm, 60420]] 6.641.06bpm, 9041
6.620.76bpm, 12050]] 6.6610.68bpm, 150450]] 6.42:+0.98bpmE LERHSICE W=7 Hxt
TS AAIRE Auf HU BRI FHo] =] ERITHE=18.272, p=.000), Al7]o]] wh=
ZJo|= T 3050 ] TR 905T} 1205 KW} LR A0 8 LERITHE=3.805, p=.003). T4
Pl AR %i&%«g— LREPITHF=4.032, p=002).
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(& 8 HF xlo| £A
ey OFAl 302 Z960E ZP0E 212082 2R1508
M=SD M=SD M=SD M=SD M=SD M=SD
4.74 4.23 4.37 4.90 5.30 4.98
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F o 2ygy 6,43 6.58 6.64 6.6 6.66 6,42
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EHEER SS df MS F Sig. post—hoc
Ak 103.271 1 103.271
18.272 .000 A(B
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A7) 4,375 5 875 3.805 003"
HebxA7] 4,636 5 .927 . 2¢4)5
4,032 .002
oz 22,993 100 23

AAR, BiEUEH

1:QFPYAL 215308, 315 608, 4 T 90
NS : No Significant

*: pd 05, FE: pd 01, ***: pd 001

5ITHE 1204 60 - 150+

e

5) LF/HF ratio

WA FafiAlg o) vlee UEl= LE/HF ratior= ARREOA QA
6.66+2.39bpmE UERN O, AT 3080] 12.63+7.99bpm, 60+f 8.22+
3.05bpm, 90%of| 8.2243.05bpm, 12040 6.81+3.29bpm, 150+50f| 7.23+2.53bpm= Lt
ERHQITE HUER] THFollA= QAL 22711 44bpmE ERH 1O, 15 30+
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1504201l 3.86%3.40bpm= LFERHQITE WHE =7 Bkt AS HAIRE Aat AR
Aol A YeERRthr=22.389, p=.000), A7]oll whE Apoli= LERETH(E=2.907,
p=017). T-FFEjR} AR AT ARE-E: WERHTH(F=3.573, p=.005).

(® 9) LF/HF ratio x}o| EAd

o os oAl ZR302 29602  2P0E  DR{202  ZL502
srTre M=SD M=£SD M=SD M=+SD M=SD M=+SD
L 6.66 12.63 8.29 8.22 6.81 7.23
ZAAEE- -
F 2,39 +7.99 +4.87 +3.05 +3.29 +2.53
H »ygg 2.27 2.66 2.41 2.74 3.14 3.86
F 2% +1.44 +2.32 +1.71 +1.99 +2,96 +3.40
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2k SS of MS F Sig. post—hoc
Ak 951.152 1 951.152 -
. 22,389 .000 AYB
o=} 849.656 20 42,483
A7) 126.585 5 25,317 2,907 o017
HekxA7] 155.576 5 31.115 . NS
. 3.573 005
o=} 870.894 100 8.709

AATE, BiEUE

1:0PAA], 2:7E5L304:, 3:7E5 604, 4: 25 905, 5:tLEL 1205 6: tH% 1504
NS : No Significant

1 p(.05, ¥ p 01, FF pd 001
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[Abstract]

A Study on Changes in the Biorhythm in
Guard Duties and CCTV Monitoring Works for
Work Duration

Kwon, Chang—Gi
Han, Sung—Whoon
Choi, Dong—dJae
Park, Yeong—dJin
Kim, Byung—Te
Kim, Byung—Chan

In this study changes in biorhythm are observed by measuring heart rate
variabilities in order to verify, compare, and evaluate stresses in guard duties
of guards and CCTV monitoring works of staffs serviced in practical guard
sites. Guard duties and CCTV monitoring works similar to a practical situation
are implemented for nine students in the department of security at K University
over 150 minutes. In the results of observing heart rate variabilities and
autonomic function tests for six times with an interval of 30 minutes, the heart
rate variability (HRV) in CCTV monitoring works represents lower levels than
that of guard duties. Also, in a stable condition the guard duties for 30 and
60 minutes exhibit lower levels than that of 90, 120, and 150 minutes,
Regarding SDNN, CCTV monitoring works show higher levels that guard duties
and the guard duties for 30 and 60 minutes represent lower levels than that
of 150 minutes, In autonomic function tests, there are no differences in TP
between groups according to guard duties and CCTV monitoring works, Also,
the guard duties for 150 minutes represent more differences in TP compared
to that of 30 minutes, The interaction between the duty type and the duty

duration is presented. In the case of LF, guard duties for 150 minutes show
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large differences in duty duration compared to that of 60 minutes, In the case
of HF, the CCTV monitoring work group shows higher levels than the guard
duty group in which the guard duties for 120 and 150 minutes represent higher
levels than that of 30 minutes. The interaction between the duty type and the
duty duration is presented. In the case of the LF/HF ratio, the guard duty
group exhibits higher levels than the CCTV monitoring group. Also, there is
an interaction between the duty type and the duty duration including the
difference in durations, The CCTV monitoring works represent lower heart
function activities than the guard duties according to increases in
parasympathetic nervous activities, It shows that the long—term CCTV
monitoring duty repeated everyday shows a high possibility of increasing the

exposures of VDT syndrome and nervous breakdown,

Key words : CCTV Monitoring works, Hour guarding, HRV,
Autonomic nervous system



