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- Abstract -
Health Assessment of Shift
Workers in a Automobile Manufacturing Plant

Jung Jeung Lee, Jong Hak Chung

Department of Preventive Medicine and Public Health, College of Medicine,
Yeungnam University

An investigation on psychophysiological health and social well-being of shift workers
been carried out on workers of a automobile manufacturing plant in Ulsan, for 1 month
from April, 1993.

This cross-sectional survey compared shift workers(n=544) with day workers(n=115).

Each subject completed a questionnaire about his personal habit, background, shift
schedule, sleep and eating patterns, subjective digestive symptom and psychological well-
being and distress using the General Well-Being Schedule(GWB) by self administrated
questionnaire that was developed for the U.S. Health and Nutrition Examination Surveys
(HANES D).

Chi-square analysis was used for discontinuous data and the t-test was used for continous
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data to determine whether differences noted between the two groups. -

In terms of sleep quality, a greater percentage of shift workers frequently had
trouble getting back to sleep once awakend(p(O 01) and a greater percentage of
shift workers awakend tired or sleepy frequently more often than day workers(p(0.
05). A :
In rating the quality of their sleep, more shift workers rated their sleep fair to
poor than day workers, and greater percentage of shift workers felt tired or sleepy
at work two or more times per week(p<0.01) and a much higher percentage of shift
workers felt tired or sleepy after work every days(p<0.01).

In terms of sleep patterns, a much higher percentage of day workers reported
uninterrupted sleep per 24hours than shift workers.

The shift workers reported different eating patterns from day workers but there were no
statistically significant and rate of their appetite. Thirteen percent of day workers
reported the best appetite but only 6.6% of shift workers had the best appetite.

The gastric complaints is mote frequent in shift workers than day workers(p<0.01).

Among subscores in General Well-Being Schedule, anxiety, depression, positive well-being
and vitality subscale of shift workers were lower than those of day workers(p¢0.05) and
general health and self control subscale of shift workers were lower than those of day
workers but there were no statistical significant difference.

Based on these study result, it could be concluded that the shift work has significant
effects on some psychophysiological conditions of the workers.
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# 1. General and work related characteristics of study populations

Characteristics Day workers Shift workers
(n=115) (n=544)
Age(years) 32.345.5 31.3+3.6
Mean years of employment* 7.1+4.0 6.1+2.5
Marital status '
28(24.3%) 134(24.6%)
Unmarried
Married 87(75.7) 410(75.4)
Educational level(years)
< 10 13(11.3) 39( 7. 2)
10 ~ 12 93(80.9) 489(89. 9)
20 ¢ 9(1.8) 16( 2. 9)
Smoking(cigarettes/day)
Non% s Y 34(29.6) 133(24.4)
1~10 24(20.9) 162(29.8)
11~ 20 51(44.3) 238(43.8)
20 ¢ 6( 5.2 11 2.0
Alcohol consumption(freq./week)
1~2 : 303(55.7)
3~ 4 o428 55(10. 1)
F< : 12(2.2)
Regular exercise(freq./week)
guNlone 4w _ 61(53.0) 320(58.8)
1~2 33(28.7) 163(30 0)
3~14 9(17.8) 34( 6.3)
5 < 12(10.5) 27( 4, 9
* p<0.05

# 2. Average hours of slee{) and percentage in day and shift workers that reporting gettmg

at least 1 hour less s

eep per day than dwred

Sleep hour per day(mean + SD)

Workers getting less sleep than desired(%)

L e

Day workers Shift workers
(n=115) (n=544)

6.3+14 6.7+1.1

57(50.0) 309(56.8)

TAT HEL 7.8%, AUFAANAM 9.4%2 3
PAYA AN o Be 348S BHYoU o8 &
F& opgitt, 9 F 23] o]} A At 5&
3 Z22Aks 37 AAA 19.1%, ﬂtﬂl}‘d?‘}

oA 36.8%= mAAIA ER

01). =3 FHYANA TN Vﬁﬁl‘i} oA 7&*

717} T 1 348 ZEAE 11.3%, 2dAY
A= 27.8%K 2 (p(0.01), TUAZIA A
A dolt Tox HEttn ik &
adAelM 53.1%2 TR 40.4%Ec)
EUTHpPC0.05). =3 YFUd] 2¢ o1 A F
HEsAY S 1 3248 FEA FHRIA
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A 37.4%, TARAAAAA 60.1%2 wehRgA
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# 3. Subjetive sleep symptoms in day and shift workers

Subjective sleep symptoms

Day workers(%)  Shift workers(%)

(n=115) (n=544)

Sleep problem
Require 40min or more to get to sleep. 9( 7.8 51(9.4)

A waken two or more times per sleep® 22(19.1) 200(36.8)

Have trouble getting back to sleep once ** 13(11.3) 151(27.8) .
awaked

Awaken tired or sleepy frequently” 46(40.4) 289(53.1)

Feel tired or sleepy at work two or more** 43(37.4) 327(60.1)
times per week _ '

Feel tired or sleepy after work two or™* 46(40.4) 336(61.8)
more times per week ’
lity of sleeping rating™*

Q%la;(ce}l,lent pine e 41(35.7) 99(18.2)
Good 38(33.0) 214(39.3)
Fair 29(25.2) 164(30.2)
Poor 7(6.1) 67(12.3)

Frequently medications for sleep 2(1.7 15( 2.8)

« pC0.05, * % p(0.01

E 4. Sleep pattern in day and shift workers

Day workers(%) Shift workers(%)

Sleep patterns (n=115) (n=544)
Sleep a few hours at a time 41(35.6) 180(33.1)
Take a naps in addition to a longer sleep - 25(21.8) 62(11.4)
Sleep just one long sleep a day 49(42.6) 107(19.7)
Different pattern for each shift - 195(35.9)
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# 5. Eating patterns and appetiting rating in day and shift workers

Day workers(%) Shift workers(%)

(n=115) (n=544)
Eating patterns
Moderate morning meal, moderate mid-way, 50(43.5) 246(45.2)
moderate evening meal _
Light morning meal, moderate mid-way, '
moderate evening meal 3(2.6) 2105.0)
Large morning meal. moderate mid-way,
moderate evening meal 9(17.8) 53(9.7)
Moderate morning meal, moderate mid-way, 24(20.9) 76(14.0).
large evening meal Different pattern 29(25.2) 142(26.1)
Appetite rating ‘
%xcellent 15(13.0) 36( 6.6)
Good 51(44.3) 229(42.1)
Fair 46(40.0) 252(46.3)
Poor 3(2.6) 27( 5.0)

E 6. Gastro-intestinal complaints and symptoms in day and shift workers

Characteristics Day workers(%) Shift workers(%)
(n=115) (n=544)
Gastric complaints** . 30(26.1) 239(43.9)
Postprandial epigastric discomfort 9(17.8) 78(14.4)
Postprandial epigastric soreness 8( 7.0) 65(12.0)
Postprandial epigastric fullness 9(7.8) 72(13.2)
Hunger soreness 18(15.7) 162(29.8)
Bowel habit change™* 30(26.3) 235(43.2)
Diarrhea 19(16.5) 94(17.3)
Constipation 20 1.7) 40 0.7)
Weight loss o 8(7.0) 87(15.7)
Medication history of gastritis or
peptic ulcer 55(47.8) 308(56.6)

*p€0.05, ** p(0.01
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& 7. General Well-Being schedule score in day and shift workers

Subscore label

Day Workers(n=115)

Shift Workers(n =544)

Anxiety™** 19.7+ 3.6 18.6+ 3.4
Depression* 15.2+ 2.5 14.6+ 2.8
Positive well-being™ 12.3+ 2.1 11.8+ 2.2
Self control 12.64 2.3 12.4+ 2.1
~ Vitality** 12.7+ 3.1 11.1+ 2.9
General health 87+ 2.5 8.4+ 2.8
Total 67.24+11.2 63.0£10.9

* p(0.05, **p(0.01

o} fold L oo, FHAY 29
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olFle] A2l 52 24217te] F7]of &g o
o oftERr} s Afds AR
o IOl AE HIEI A Jlse] Wsld F
7o) BEARoz A3 dtt. 12t o8 A
$ 53] A2 gEd A
S3he v dAY o JgEE taee 7}
155 28t Agshe 717t B B
(Costa 5, 1981: Akerstedt$} Gillberg, 1981:
Colquhoun$} Condon, 1981). FTHAHAES]
e 7} A7 A aeAE OE 5O
dH ZTEAEL w2 Ro & FRA FHE
AR B 4T U S Al e} w2
Foll A&l AEEH FAH FH o7t o
B2 g2F2 A% A7 o td Aol A
olmir} Apol7F Sk, Herrington(1978)& 10%
7he] 2aake ahAld & 433 20~30%
E 233 Bsta A ditkerd) 22k ud)
A& Qfshe Aoz Buska Yot

TRAJAES AAE T2 ANF eSdEa
% e F83 FYARIE Rutenfranz ¢
Knauth(1988) ati2iizrEe] 438l it &
gte 7kl te] 40%0) Hish 95%9] ¥ ButeS
Hodoku H3siglon o] £ g e 584
7be) Rt ojje} e A o= T8
itk AA| HupdFdelME B e HARE
©] 4ol H]g} REM(rapid eye movement)$ A%}
AZ\Fae] A o] 9] g 728 Hdsd
E 977} ithAkerstedtdt Gillberg, 198L:
Matumoto, 1978; Kiesswetters, 1981:
Smolensky, 1981).

2 AN E adRrse] FRHARIA] H
& A Thd gou FEAEd] gt shs
& AFes nf¢ w2 Ao delgor W
% 23] o) AA HAY, 79 F BN AR W
] Fe7] FE 34, TR 927248 w7
AU Eele $4 5ol Ul TN AT AL

1993 Imbernon 5(1993)¢] Z#29] & #7]3]
ALY ZEAES LR 3 AN wuFYgAt
oA o BE 2T FEALE Bgen A
dojd T H27ke] FAago] ER o wiMtE
Bae 19789 2z $F9S ez /e
Adubd B4 2 &7 AR A, 17, FAA
e, st AR ol AYARE ZARE
Az} wrf Aol 19 g $FdERY
A, 2oz A% dAtele dd, 23 5ol
g Foyd Aoz vt At dAaich
(Patricia, 1992).

7 9o 19823 viZolM HFAZTHS T2
1000%& tgoz & Ao iz A A
FAA vle] o o3 AAzd Sag
A BeEd 40% ol Al7te] At w 348
H]-&o] 2%, wihAAA A 11%2 wolRHh el
MY B AL 8o S F 23] o A
& A1 34% 2R F YA A 35%,
AR 46% 2 TARAAAA A Bt
. T3 AN el AT oAl AE
717} et 548 22 8%, wolAiAel
He 18%3ed, AN Az gopd ¥
e FEsfn Ihdhe &2 wulAGAA
38%2 Z7AiAle) 2291 Egkon 11 9¢]

2 FHd g A4S 48T w ARl
A B H&E HYthe B 479 AR a2
FHEo] Bt (Smithe Colligan, 1982).

w3 wAYL Patricia(1992)e] A4
Smith$} Colligan(1982)¢] @7lx A& 4A}
e 5o FFS uXe RoE BRyuHu e,
B aTele aadAs FRAA 44
ol AL ejo] f-2j &t Aol YA,

1959 Aanonsen(1959)0] =2gole] 239
A7ok2EdE 129 ANIFHE ez
697 AR A3 A 24 224 F aAgE
& 222} 32.5%04 AAA 0|853E 343

-111-



on o= F7hAY A 13.0%¢l vls) BA3) =3k
on, A3 T TAEE 32.5%F FHERIA
o 17%° ¥l&d dAS] Edtkn BEaaigrt,
Smolenski % Reinberg(1990)% zthz=7}
FAGA vl &317) B, A 3L
ol Bo| 3ad FARE H2AtEY AEE
=0 Buste}y T3 194735 H 19561714
glofa w29o), 29dle] o Feo| F 2
Fate 22AE tdoE olFojxl wriAdtet
FHARAL] dut AW E, 23] A% T
asp7| A, 273848 Wiz, Agdse] vix
€ vl §Ag d7AME magAtA Aol
3 A% LA Nzrt AR 5% BT gl
tH(Thiis-Evensen, 1958). &8 Costa S(1981)
o] WA dAZZ2A} 5738 L R & AF
AME AN FHEG AL vlE] 4]
AGA} 2spr] A W Eo] FofskAl =%t
I Hwait.

2 Ao AneMe A3 A4St 548
o] whFATANN RelsAl Egton] wiHLH W
3, AFtax wAgrolA felskA Bttt
ol F3 Ottman 5-(1989)] 19893 =d<] 7
AS e 3 AFoA moia A FdolA
Fol|gt 2Rk AdARg A & L34
A5} sae8 RYve 2% 923

SPvIME 19783 FoARYd TR
A 22 2,093%HS ez & AFolA] mh
AL Todai Health Index3d5-3E F 587
A, 23714, aEln FAENSAANEY] H4E
FolH 9zt 4 AZYF 2 AAAFE folsHAl
Fole o Yepkom (X # 94, 191), 3 &
(1992)9] AolM = waYe] wdF7]d &
A3 nE T8 aiAie] A7 nxe
A8 wlwd A77E AReH, F(1994)& 4347
o] AfAZAd FAeke JH2EAE Aoz
g AT TR A FRG A E T} Ao}

1A 73240 d Brka Bt

TEANA AspATY A% M FM
24 7 Sle 89182 98 7L v a3 A
AA | AEA BAES & gEA 89l 23
3% B 85~90dBe) ASS Asl7|AASe] u
HE S/ a1eE ¥R 9ot Costa &
(1981)9] AFelM e AgHthe AAA, AZA
FAE] o & 8YER J43tin Budlg.
AAEEY Rxdhe v SA, BAH, A
33 FAHES ket ded oA A
A 2E# 29 FAAHY  2eltH(Thiis-
Evensen, 1958). w3 & Tk <=2AE
o] tjF-2of SlojA 7473 FAE EAIEZ sy
a8t €t Freese®t Okenek(1984)¢] A+
dMe g U Z2AESY W oo
47739 BAZ sl 2FE Fdsly] 938 95
78S WEd Agol givtm BuEch
Patricia(1992)9] d7AMA% woizdzkes 71,
AT, AR 2R A3y A& 2 ©x] 23
i AZbele o] w9ka, BFe gl dig
B 502 Q% Ao gt ofF=® ol A
olgin Badigitt, ¥ AN e alAdAES
HANES IelAd 7" 2717194 48
General Well-Being Schedule(GWB)E &<t
HE $$HT positive well-beingH =, A7]A)
olgix YAz v T o FE
AEZAR 27 atiAdA el SRR
vl JAHog Betyatan AEHAE Bol We
Aoz Jeiyttt o) 1989 7} 3(1989)7} &
% o FAASHAHSymptom Checklist-90-
Revision) & AMHE3lo] o5 Ale} FHAAAE
Hlag 43 ogtEFAks O SR F 2
AL 2ol A FHA[AA vlg) o] 22 £
e en, YmA] Sz dodes 2
738e VER Zzte} fAbegiT

Z2AE oA i 482 ST

o Mo

&1

-112-



o

AR d S Aslelr] AT Ute R ZRA
to] 583 23 9 FHAIZY] 24, 4 Y5
7} GFAZe] Wal HAZ X} FEEL 2E
g9 A4 T WiEe] Adsz 42 (Rosa
9} Colligan, 1992: Rosa &, 1990). &% w2t
o] Z2A] A7 2, PRz v|E & Qe
2900 tig A7t o Ja=Ho], mAdAE]
A4, AN, AR geE 4 3
= ek B9 TAHoln A%HA A7t e
g o= AzEy,

r\l

2 o

wrfEgol 22Ake &A1, A R ARRA
A7) nlAlE gee FAREaAl 19939 59 3t &
7t AT A AR B AR 38 A 2
22} 6598 (&AL - 544, FHR4A - 115)
S OO R AERAL 9 HHZALE AASIIT

_7‘:/\}/‘1@01]’\1 A RS e glom APl
o) ZE7IZ F 80% °ldS ARl FAT 2
EZ}'— A&AQ RAAAE TR, ZA
Al mi Aol Aefsta 9Al ¥3 AAN = wl
2ol Ajgt Aol AF UL 22AE T
AR ATt

Rl T iz gukEel B4 2 A4
FHE 5L 171904 AEAE ol &3l ZAL
sen, wiFe #Hd e dis 5
7171942 AERA S o] 831 ARSI

TEAY FRAYETH AR Ba dEe
National Institute for Occupational Safety
and HealtholA] 71d€ 855 o]&3t] ZALSHA
oo, ABAAR] AZFE Bl 2
7194] AEAE ol g3t AR, <2A d
ubzQl <hd defel Adie vIs9 Health and
- Nutrition Examination Surveyol*] 7i*#g =}

717194 dE9 General Well-Being
Schedule(GWB)el 23 23 =0}

FAARLA ZRlo] dske FHAITETE 14
7t o)A o] R @ 348 22A7) 56.8%

2 F7hAIF9] 50.0%5 0 w3keH, 5 5 2%
o1F A& e T2AE vl &, FollA AU oA
AE7V7T GEUD 34 TEA] HlE, AFY4
29 o)A Y] F HTAL Eevta $4% 22
Ao vjg, dFde) 29 o) A}do] Bt Fo=
4"‘0}7114 Zeva 343 22 ulge 3
AR anA dAA =% (p
{0.01), el ANA 23 ojid Fol = 927
€ sashe & AN 53.1%2 34
A2k 40.0% 520} =34THp<0.05).

9] FeE B ndAiRM e 4 w3}
o diolt} 2 Feje] £H L ke 2247 35,
%2 7V B H&E AREg e, e A X
Atk 3hdE 2EAE 12.3%2 FHAGA]
6.1%12ch 4 2L vl AX AT FE A
d8) FES AFHoE Bhske 2EAR F44
AR 1.7%, AR A 2.8%F A8
. '

wAAAET FAAHYAE TE FE HA}
P& Houd R Aol fleH, 482
F2424719) 13.0%004 obF- Foheta SR vt
o w AR e 6.6%5k0] 4]&o] ol T}
gha S, A &o) ) vhirtels SHE
Hl&% 5.0%2 FAHAAA] 2.5%5.0F #5ict,

TR} FHEAAE] AFRA A%
TAEE WAl *“S’sk_.‘:'i(p@ 01), “H‘*"
& wag AFTh AT FHAHAPIA
FAA A vl frol A l""ihﬂf(p(o 05).

22219 kA Ql o] ot Aefol A=
HANES Iold 70e8 General Well-Being
Schedule(GWB)ell <J& FR=H% =t B,
$+&3%, positive well-being A=, FHH

-113-



e ThPTAN AR R folshl] Fhe
% (p(0.05). A7 E AR, ANAFH=E arh
AN Sgrort fojd $FE& ofAUrt.

ode] s T & W, A elAM A
A g Fx3kz A% FH, HAL AFRAE
9 48 Az dF sago] FHAYA
of Hlef Awrdoz ggtom, AR A7 A
T2EE AR NA F34T.

123

AEA, S8, o BANTHAE o8 oftt
TRAY AAFEZAL Ot Ea)A)
1989;1(2):228 - 235

71t AfAEY 2RSS adAgd o
g cRddst 99 Ao dudasR)
1994,27(1): 74~83

A, B35, v QA FeAxy 224
=9 wrhAlol e 229 Bk e
3R] 1991,24(3):279 - 286

99, B4, 58, - il oe
FAEARAA 3ad 2FAEY A5 v)
. Agelatslx] 1992,25(4):374- 385

Aanonsen A. Medical problems of shift work. Ind
Med Surg 1959,28:422—~ 427

Akerstedt T, Gillberg M. Sleep disturbances and
shift work. In Reinberg A, Vieux N, Andlauer P :
Night and shift work. Biological and social
aspects. Pergamon Press, Oxford, 1981, p 127~
137.

Colquhoun WP, Condon R.
extraversion and the adjustment of the body-

>

Introversion-

temperature rhythm to night work. In Reinberg A,
Vieux N, Andlauer P : Night and shift work.

Biological and social aspects. Pergamon Press,

Oxford, 1981, pp 449~ 455.

Costa G, Apostoli P, D'Andrea F, Gaffuri E.
Gastrointestinal and neurotic disorders in textile
shift workers. In Reinberg A, Vieux N, Andlauer
P : Night and shift work. Biological and social
aspects. Pergamon Press, Oxford, 1981, p 215~
221.

Freese M, Okenek K. Reasons to leave shift work
and psychological and psychosomatic complaints
of former shift workers. J Appl Psycho 1984;
69(3):509- 914

Gordon NP, Cleary PD, Parker CE, Czeisler
CA. The prevalence and health impact of shift
work. Am J Pub Health 1986,76(10):1225— 1228

Hannunkarl I, Jarvinen E, Patanen T. Work
conditions and health and locomotive engineers.
II. Questionnaire study, Mortality and disability.
Scandinavian Journal of work, Environ and
Health 1978;4:Suppl 3:15~28.

Harold JP. The general well-being schedule : In
Ian Mcdowell, Claire Newell : Measuring Health
: A guide to Rating Scales and Questionnaire.
Oxford University Press, 1987, pp 125— 133.

Herrington JM. Shift work and health. A critical
review of the literature. London, Her Majesty's
Stationery Office, 1978.

Imbernon E, Warret G, Roitig C. Chastang
JF, Goldberg M. Effects on health and social
well-being of oﬁ-call shift : JOM 1993;35(11):
1131-1137

James PS. Occupational stress. In Ladou J :
Occupational medicine. 2nd ed, Prentice-Hall
International Inc, San Mateo, 1990, pp 467 — 480.

Kiesswetter E, Knauth P, Weier R, Theissen
W, Rutenfranz J. Reentrainment of rectal
temperature and heart frequency during days

-114-



with experimental night shifts and morning and
afternoon sleep. In Reinberg A, Vieux N,
Andlauer P : Night and shift work. Biological
and social aspects. Pergamon Press, Oxford,
1981, p 99- 106.

Matumoto K. Sleep patterns in hospital nurses due
to shift work : An EEG study. Waking and
Sleeping 1978;2:169— 173

Ottmann W, Karvonen MJ, Schmidt KH,
Knauth P, Rutenfranz J. Subjective health
status of days and shift-working policemen.
Ergonomics 1989;32:847 - 854

Patricia JS. Questionnaire surveys of masters,
mates, and pilots of a state ferrys system on
health, social, and performance indices relevant
to shift work. Am J Ind Med 1992,21:507— 516

Rosa RR, Bonnet MH, Bootzin RR.
Intervention factors for promoting
adjustment to night work and shift work.
Occup Med 1990;5:391 415

Rosa RR, Colligan MJ. Shift Work : Health and
performance effects. In Rom WN : Environmental
and occupational medicine. 2nd ed, Little Brown
and Company, Boston, 1992, pp 1173—-1177.

Rutenfranz J, Knauth P. Shift work. 2nd ed, In
Zenz C : Occupational medicine. Year Book
Medical Publishers Inc, Chicago, 1988, pp
1087 1095.

Scott AJ, Ladou J. Shift work : Effects on sleep
and health with recommendations for medical
surveillance and screening. Occup Med 1990;
5(2):109- 135

Smith MJ, Colligan MJ. Health and safety
consequencys of shift work in the food processing
industry. Ergonomics 1982;25:133— 144

Smolensky MH. The chronoepidemiology of
occupational health and shift work. In Reinberg
A, Vieux N, Andlauer P : Night and shift work.
Biological and social aspects. Pergamon Press,
Oxford, 1981, p 51~ 65. '

MH, Reinberg A. Clinical

chronobiology : Relevance and applications to

Smolenski

the practice of occupational medicine. In Scott AJ,
Occup Med 1990;5:239 - 272.

Stewart AJ, Wahlquist ML. Effect of shift work
on canteen food purchase. J Occup Med 1985,27:
552-554.

Teiger C. Overmortality among permanent

nightworkers "

Some questions about

adaptation”. 2nd ed, In Zenz C : Occupational

Year Book Medical
Publishers Inc, 1988, pp 1087 - 1095.

Thiis-Evensen E. Shift work and health. Ind Med
Surg 1958,27:493— 497

Wyatt S, Marriott R. Night work and shift
changes. Br J Ind Med 1953;10:164— 172

medicine. Chicago,

-115-



[m] a ] =] O ]
N{O;tghj r
.—'\1
=
X2
41
-?l-‘
:L

w3 o}‘:}. “H-r 7l-£ Urﬂ’-ﬁ}.)

2. Ao wh$- TSP RS AN

o A dalA Aedolt 4eel A3E ¥
& A=r},

o ¢ AghHolt).

0 thik A&t}
o okt 2Rl 290] 2o,

0 ¥z 234 9.

o 38 % 7o,

>,

o

< A9 Aol 71EE 3l FlE
ske AdU7

94 }711 }_%d_f?}‘?}.

€ A 24

gutgo g ZZAOF— Holt},

It oz 2ol AHA] g Holth
AR gt

Ay 24HA den

B oft

X,
“lo
&

o 0O o o o o

LRI SEE
EEREStl
0 93l A2 Feg
o
o Az dggc

HlazQl Azts AEe

i

A Bdol I

o tha e Helrt,

o ozt a% Helw AFo] A},
o ti7f 2Folt},

o A8 AdsHA %3t

5. Apalo] AlzZkgk ~AE@ AU HAA ghukg ub
sltkn w7 AU |

S AalA #2717} olhnh

A% o},

w3 9lom dautt go] itk
AW vjsE P2 71 Yok

okzh w7Th,

A8 2717 Rk,

R

o oo O o o

6. BAls) 4B BB BEUE LAY
7
o % B2aa o VEIT

ol =i,

#53 ol

o Bgolth

oht Bukagt

o oS B,

[}

a

[}

7. %/1\_]_9] 6 /ng_]' 7]1_ —1\_ ]ﬁa % /\
Zo] P4 wheUlE HA 22 Wt UFY

o 2% gk,
o Tk 2] gt

o 29Fo] glovt 43T FEE ohin,
o A% Sl Bol,

-116-



0 A5 oM T Aol
0wl A5 QoA ul¢ AP 2

8. 89, 22 Fe ARA T ut Il

e

g a3t

W AF 2%
A 2% Helo,
Bgolt},

HZ 08z g
A3 1¥A gt

o o g g a o

9. ofilell 4G 71E e Do
i obd sttt

-2 e

33 g ol

g o] wio] Y.

A ol =81

A st g

a

o o ao g a

10 . At 0Y B¢t 2
o8 _L] io o] 7
i ag},
i o
AT a%d.
ta 2%,
7H 23t
Ag 134 Y}

U 273l gt FEA
REUAN?

g4l
1 3o

]

g a o a o

11. 3F37) wi 2019l AmidEUy
o 3 a8A 7.

-117-

12.

13. ANAow 3.2

14, 4% S@efeiAL ARG

o ¥R 2% =4
A 284 w2,
7FE a%A) =
a8 A%e ws =g
AE WA B

o o o a

nhgo] $-gakn GAH AU
g4 a3t

U3 23}

A a8,

BEolt},

Ha a¥gx g

A8 a%A gt

O 0O o oo o 0O

rhv

Al
o

2387} oS A

o AF 2%

o BEoltt.

o 82 HotslA] &

o 73 AFSHA| %‘E}.

o
e
oy
L

77

n] z‘sJ—/\T- _j_c":h;]_
hE-E 23

o A %o

o 7Fg agd
W2 03 g
A3 18] gt}

a

[m}

]



Pals] A740) e} Qoht BAE 23 AR ahe B
<1o;w 109719 A% % APea A29E Axd A3 44 2)

0 1 2 3 4 5 6 T8 9 10
i I — | E— | | I |
A8 AR g - A

6. 419 WA e s Aws YA
(114 1087149 A4 % Ao AZdHe B AZs FHAL)

0 1 2 3 4 5 6 1 8 -9 10
l I l | | — | | I
A8 AR S ¢ sk gl
FAle] d ot A e of= Fxetx YAzt ?

1011/\1 1087449 A5 F fgectn Azdsle e Ads F442)
0 1 2 3 4 5 6 7 8 9 10
| | L[ [ | ! ! ! |
A8 geo] gl A717F 98t
18, 71%0] H1% T ? e WS ZAEIN

(114 10374419 A 5 dBdrtn Adde Pz A3s) FHAL
0 1 2 3 4 5 6 7 8 9 10
i | | | l i L | | I
o)$ 923t} | W 240

-118-



LA SR R AR $UE Ao 3R

S A Az
AL e B¢ E WHE AR (R
A AR SE B 002 TS F42)
H

| oRPIGIA Aol g $Ee A
77

o HYY o Hak g
| 2294 B2 # dold Aok BF 4w
AZEE? o Azt
oAl Mol Hake WE SWARL)
o Az
ARl N A Aok A7e
ol A= HY 2
Ao 2egns 7P Ak AL 7
auto] B Al AE A}
2 53 oz A7 Ag zv
UNTHE @ gt B}
7 ZoiA]] wei e Fee) FUe

o o o o oﬂ

23

AL ol dojd o HIAY E2)e
e =AY

o A8 33 Ho| gt

o 7} 3%

10.

11.

12.

-119-

A& A%E o o] ZE7)7)
@%ﬂ%?

o 2% gt}

7H 23t

AF a8t}

g8 a¥n

O o o

A Fo Iz AL &
AFUN
0% 1¥x] otk
o3 2o 13] ~ 23]
?—Azféoﬂ 13
dFdo 23] ~ 33
Dﬂ«l g 2%

€ 7357t

Z2lo] Bt Folle=
7AAY EREY7H?
o A3 134 4o

o 3 99 13] ~ 23]
o 43U 13

o 4Fdd 23] ~ 33
o A9 g 234

Aoht A7 2P =

e HE
Y7t ?

0 A8 543 et
7 Beit

AF B4
P g3t

FE7] 98 FHAE 583

o o o



:1

A& A& 2 AU 13, JAle ofd o) £HAE o BN
o vf$ & Ao o WY
0 2 Ze "otk o W2F
o BEo|tt 0 FHAE 54314 geth
0 2 % 2 "ol 0 WA E A ek
o FPEA gt
| GAL Folzt 2%} vl ) Axied A2 0 iR A et
A 3l2d oju Hx Ao AYUA?
0 FA] #-g3he Holth
o 3% F= 1. oRFAQIA ol Be AAlgko] F21291A]
0 2~4d | 9 Atk Hlaj
o 154 o Fdg o ¥d  oo¥ssi
0D 2~4 Y ‘ '
o Fg5A Zgh 2. FUAAA e 8RS P 2 7
o THAYS 84 g EH ALY |
ol o Agd o A3 o Bl
& ofd ATt WA 2R o A o AZY o FPe] 0 §ol
%‘% A £t 7 AY: o Asd o ARG o Pol
e o0 EFEEe, -
o R |
o 92%E wAY E2A o 3. oRFAIAl FAale] *—l*g%}%k%—a— 7VE A7)
0 ZAAE kA et &P AL
old: o A2t o AP o0 go
L BAE ol Azhe mFY SHH B A4 o At o A9s o Bl
%l—’FJo%H%— w7 9 A4: o A2d o A% o Bo
S o gt o},
0 W
0 FHANE WA Yerh 4, B1& ael B W Ak AR Ut 7
o WA E A etk Ll
. A ofd Az Aol A elA
7748 EU7? 5. B9 BN A8 ?
0 N2 o ol ¥t o F
o g2 o BEolg o v}

-120-



7. 7150 276l 3 Il 2 W A% 9 6. T2 A5 YN
A Jurt? 5} oAY R Y=ot
og 2o 2 W =gt
8. FAl9| AAgEaolt AAQl AugRd 0gFYddd 2 W =gt
of TESHU? o3k 3§ W AL}
o uf§ HE naked) 2 W Axat}
D A Z wHEg o oRIZH
0 &g I 0 &o] vhA|7] gt
o Zg Bt} 0 A}l S oA ¥t
o A2 Butolt}
o wj§ Bgtolct

9. IHAAE sh= 7 ofd Ao mofat
AolM 2+4E o Zol U7

0 74
o ok

0 249€ o P

0 wolARle ) grerh

10, BAE Folzt 287} k8 o) A2 e A48
of Agsher] el AlRe ol Py

Hga) Fad

whARAE A dert

11. AL ofu Ajzide] woizliolA] 2] &)
o vk = A 25471
o F2E

-121-



