
Human ioalth Aspects of the Ir,-act of
 
The Urbanizationi of SeoUl, Rerub]ic of Korea
 

Report of a Study for the Sm.ithsonian
 
I;,sti tut i -L, ,ac 172
 

illiam A. iall, I.D. 
Centur for LnviroeLail l Stu.i 
Princeton University 

Jpril 11, 1.972 



__ 

S U. A I'.-1A RY 

A two -wek inve; ti a1 ion of ti>.e 111,acLts on. Lw1man 

.ne;,lth , related. .o cnvi.ron:icntal ciinrcs., fol lo.;i:n,. rapid 

urbanization of Seoul, Korea, was caried out wIt er t 

'LSoicS o1 th ::itiSO ia .;nitut o. 

Tile principle thrcatS to liealth dCloinglout of 

uroaiization, were foand to be accidental injur/ and 

tuburculosis. Accidents are due to industry and auto­

mo)ies, while tuberculosis increases with crowdi.ng and 

unsanita ry conditions. Increasing deaths due to heart 

disease are prooably attriDutable to urban stress, 

exasceroated by caronic and acute caruonlaonOxide poisoning. 

A marked increase in resriratory illness is rela1ted to 

worsening levels of air pollutioa. 

Eniteric disease is an important cause of loss of 

human productivity in Seoul. Crowding, use of night soil 

on crops, lack of waste water and sewage disposal systems, 

inadequate water supply, and generally unsanitary condi­

tions, combine to create a situation where S0 of Seoul 

residents hiarbor some form of intestinal rarasize. i- of 

city residents carry typhoid and a~out 0.7% haroor shigella. 

The national dishi Kimcihi is one of the principle vehicles 

for spread of intestinal parasites. 

Air pol Z..e le,-s i. .. -easin,ion cCt",, a-e c 

are. ..' far in excess of levels cons-iderd dar'7erous 

in zie Uni d Sta . Industry an C3-dol .ati..ng ! 

http:crowdi.ng


Ln)cd .:hi!0ils 

0e a:Al i 1 ni t t( CO. 'hu ill­

ccou:1- SOI CO, I.1t il!t - -'. 

of t NO0, ndd a s -J.ca t ii c r u 

casin, incidence of resnir tuoy infections, cirwu1c non­

nf ect ous p, I:.o ary disease, pro! i al ii Ic . -i4 

moroi!ity due to iscib;:ic iscC of thFc C,;CL)ovaSCUC~r 

system and heart, aru I)rob- )y closl,y ycjauuc to the 

worsening air pollution. Trio writer found uvidnnce 

SUgeSISting tulat chronic low evel carbouncioxiuu TOlSOning 

is an important and virtually overlooked iealtii problem in 

Seoul. 

Water pollution is a serious problem in Seoul. No 

waste water disposal or sewage treatment system is in 

operation. The water distribution system is inadequate,
 

v. p r.. and probacly still suffers periods of .. P ss u 

in some areas. Many slum dv.ellera rely on shallov vells, 

almost 100 of which are seriously containated. Failure 

to treat hospital wastes threatens to compound the problems 

Rawof transmission and treatmenT, of infectious disease. 

sewage is often used to fertilize crops. Night soil 

inadequate.collection and treatment systems are grossly 

Little is known about rater pollution by industrial wastes 

at tais time. 

Syphilis and proDably other venereal diseases are 

gradually spreading through the city population, a usual 

phenomenon. accozanving u-.,aiization. incomoleto data 

indicate an increase in emotional illness but p :'-:.bly iot 

out of proportion to tho pO'.,,i.;c,'. na. A~ .-Thq!ism, 



rapidly' t~a:; :c poXpuIartion., 

...i i ';o, c Xor.,~: ciciviron:.....t ha.,; bee.. dip i-si~ed 

oy dLocadius cf CO-,:; u ta.. tive 'lh di'i:; .on of th: nation 

into ,'or, ,'i Souz>. ko_'czi sey arcite thu 2)rincil,,. .. :.. 

and(] \,,'CtZ W . 01 lc -he L frc:' ti-Ic oi-0-'. 

11of ,u South.1 Inustia.1zatio : a'nd forcd 

dr:f urban-zaaof are no :)' rai1Jc rai.n the 

O UiYCcS C,-i\ 	 i il 

internal enxironme-: of the clC, out Iuch Of ti'. co0nLry­

b , rec; ..: •--IiCII -oft- industri'll !ovements3c'e 	 is "n, -- to 

ar a r ri-ton 

systems crc;at d and .ine s o lines1e are e:,-en hd. Losses 

in aestr.etic values, oraUual disaD:pearanc, of a,'.enity 

T!us 	 river asins rearrange, and canal 

living and accelera-,tingr chan-e., in culture and traditiohs, 

... fraigi le 

which havtho r-tzed the pzople :o endure generations of 

o :-a..n pirocicus and concepts and values 

travail.
 

Proposed approache;s toward solution of existing 

problems in Seoul, which it is hoped w;ill have some rele­

vance for cities in other developing nations, are as 

follows. 

1. Development of monitoring systems for all resources,
 

renewac le and non- renewable. 

eo...nt of a readily accessible data base, which 

un r­reflec:s l para:.crs ::z:ss'." for a full 


S t&':.:. o0; ., cni:d~.... cl~r:3.
. 

3. 	lmDrovci cc::.u'.:ztions bci".'eoen federal and local 

autI-or4ltiCs, inustr,-'{, cicd:voi.. iftr'search 



11o .C 5U'VJ v sec 01"I ... ', .'. _,: .-. ' .. .LA'.... 'si 	 ........ , JC'-2*.
 

Ocf 1C : .C S I S tO.c0 1, lc, I, 

C cnsic l- uc. *' 

4. 	 Innprove a-.powoer- t_-ai i'. Lnd research in1.ro.r.,.s 

the areu of en.Lm ad ies 

S. 	 Street z;nd road i ..irove C Cp.,sr.:: , a Iong . ih i:.­

prove s tnas t exc ofrs ,os -tEs zi usion private 
vehicles from Iii.hly cc ';ezcd and nolluted areas. 

Vigorous 	 of1.oroent IrafliC laws. 

6. 	 Gradual ,,vtelopmw"..of a atcr.- caria.geo seI.,.stvie, 

and systems to allow safe use of night soil, ippear zo 

be the best intermediate strategics for handling human, 

waste. 

7. 	 improve.-,enit of the water distritioi sys:w. an- a 

careful analysis of tie possibility of supplying the 

city's .,;ater treatment plants by aqueduct. 

S. 	 Careful nlannino for land use including doveloment OI 

legislation encouraging location o2 industry iln areas 

whIere they are least likel to do harm. Creation of 

open space by relocation of substandard dwellings, 

and close-in farming, snould be encouraged oy 

legislation.
 

9. 	 The tuberculosis detection and treatment program needs 

st ro 't h-en ing. Provision of thes.e services without 

c..,r, .". Li kOnC 1u:Oi"U, ti:%2 -" U-SU :.11d iU; ill t,'.C bCSt 

.-	 tb dC'' ~wt 2.tjo4 



I0. 	 Al. .1v2, 1i ht,;O1.1/-rte.::]I'', :1. toLc %'ndoto 	 , 

T)rcii. (ON-.IlstIcaKige , especially in ci'i,= , 3C 

found. 

ii. 	 Idustrial healtCa:d safc o, puuLi iC a d 
saiiitt Cie1, and bui1di., conStruczioa for I.i-'e dnd 

safet)', sould b; subitted to careLful analYSis 

and vi1,.orous encorrective legis lation 

12. 	 MIansa str; be found to diicoura-e th uncon trolled 

from the rural areas. Care ful attentionimmitrf:tion 

to re -e:r;sing economic and social infrastructure 

in ordcr to improvc the farmers' lotdeficiezncies 

ar necessary. 

is an important13. 	 Improved distribution of health cart 

aspect of social infrastrucCUr" deve lon:cnt. Consider­

ation should Dc given to cratring an intcreodiate 

level of medical 	practitioner.
 

14. 	 Overall dampening of "population growth is a continuing 

necessity, but is a consideration beyond the scope of
 

this report.
 

j 
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(L~e-JoY' of 5LLrAy : r tr.e .-:.:.t:.so:n -i:
] : zitu~~i ,, . :c', !i . 

The exactc.onulazion o' Sccul is uIzzio'..n but in­

creasin-, rau ily, rcacsaiig LW~rcxi2,.tl/ si-2..hiion in 

i )J71. 'Tnu natios:1 decis-iorn to su:; h i'ndws r Iiznti,: is 

largul)' responsJbiu For ,,rI. :';i-rtic, s:.c. idustriali­

zation re;kuircs Cities as ceolters for co:3:,icuion, i:-n.: 

C:u 1 ty 1- actriv 1t s , iaoor 0oo iall 

for laor intensive indus-ry') , transc:tation, etc. Tne 

population of Seoul is increasing about 10' per annuu, and 

tne cit now. coi ofhc nati onTe 

national raze of roulation crease is 2'. 

Sout:1 Korea is one of tne moss c nsely populated 

income iscountries in tha world and the average annual 

aoout $200. Concentration on industry has resulted in 

relative neglect of agricultural areas 
rL ..... 

and the 
r.eur-

nation 
l rooula­

does 

not produce its own food reqLrit4 . Th 

tion is DotH pulled toward t cit'; in hop. of increase 
standard of living, and nusnied out of tile cou.tryside by 

the neglect of tac government to inVCst suDstantia!I in 

Onlythe social ir.frastructure of tae rural onvironment. 

1 .- sCut - a is a : cosI11 : a-.ou n s of 

into t e cc L. aC' ut f 

agri.LultL~r2 anud used :r urb)2., >i.,'.x, , co.:..:'.r.Liai ane 
-c 

.IS" 

sV 

http:LW~rcxi2,.tl


iN kO;hiA: 

L . 

It iiust ...: i2.c o tle ra. .. ,:,s1a r ;jt,,. a ,,, o0 1 . 0,' 

dcatnls i:l -AOcria tire rupoited, nt all Of ,; " (;/. aiX. :x;"."-"-:l~ 

in. the st~ccia1 c- -,,oScoul, -..are reportede' ,- 75K dc 

.% n"cb doctors and .5.5 by la,:,en. In rural areas 

as high a s .1-3 of ceathis aro repertd Dy, laymen. For
 

the country 
 as a bhole only 2 .2: of reopored deaths are
 

by doctors.
 

Bear n tn t poor 
 data base in mind, it appears th-at 

the crude dea< rate in the country is improving slo,'ly, 

e.g. from. 14.3 per thousand in 1951-55 to 11.89 per
 

tnousad in 1907. The proportion of deaths Ciuc to senility
 

is increasing slowly (26% 
 in 2953 to 32.61 in !9ub7)
 
reflecti>g1 an increasing 
 life expccancy in the countr. 

From i93S to 1966 there Sas been a striking dcruase in
 

i.1faiit (a,-e less tran o:e year) 
 mortality. In 1938 about
 

200 out of eacn 1,000 children under a'e 
oe yeuar expired, 

wie in 190o this figure had f[allen to about 21J out of 

3, 010.
 

Tne reduction in neonatal mortality is the most im­

portant contrioution to 
increased lifo expectancy. This 
trend roughIly parallels the wo-,'id-wide reduction in infanlt 
moztaii-:), dur-irt ', .... *..::oesi

L.....c43~a ~ ~ ~ .. • cv ,;C.1- s I n 197 0 

. .. 
 .. -~- _ , he .. .;O~Ca .. . nly O 

years , com-...' .. i 77 0 y, . . .ttJ - s a d 

73 yars Jf'.,fl ( ,f.!). 
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race due to tuberculos z; dc-;cd only slinzly fro:. 1I1y 

to 19 7o) and mes of thu d crcac was seen i,7 c ildr n under 

fifteen. While facilities for .Ltecti:.z ttucrcuio-;is he 

facto" in tic i.:)rovemuCt of the L'uborculosis picture is tiz 

officil ,przictjc oi imm:uni:iu all knowll children wIder 

five years of auo with 3CG vaccinc. (Ref. 2) 

A survey of 05 ,OOJ Koreans living in Japan made in 

1900 revealecd tiat tuuerculosis did not rank among the ten 

major causes of death, wiie durin tlhe sane time period 

tuDerculosis ra;-ked 3rd among tne leading causes of deatn 

in Korea. .ore will be said later in this report con:cerning, 

the tuberculosis problem. While reporting is i:ncomplete, 

one stuc',, (IU. >.-sho'.,'s tz:at cnc death r-a'c due to tuoe-­

0nsis t ui S -ut .7 a-o:.h c;(I. t2 0.i0 U!C7. 

Of :cr i:..-.n:-:nc is :>ec i:,o-:s -:.2.z :h-s vacecent-

frc.--9. in Do to 14.?. in !i>7. 



c t 

I. No. 

-in Seoul 

1(ZRE. 

in 1966, 

4, and 

196' 

4a) 

ai, 

slhows 

1968. 

the loading 

(Teice 

causes of 

n1eIw.1ri.ter could otZain.) 

TABLEi ;o. 

19666 
Ten ,%tajor Causes 

I__67 

of Death in Soou1 

196S (Ref-r- 4 ca 

ri . 
Disess 

nervcus 

Cause 
of Central 

system 

_ Cause-
13. Accidents ('2,i-luding 

motor vehicle) 

14 
Cause 

7 IAccidents (inciuhiring 

mtor vehicle). 

'. 

Tuberculosis* 
(respiratory) 

Accidents (including 
metor venicle 

ily-pertension 

9.7 Discases of the cen-
tral nervous system 

9.5 Tuberculosis* 
(respiratory) 

73Senility 

10.4 Diseases of central 
nervous system 

9.9 Tuberculosis': 
(respiratory)
I8.0 Gastritis, etc. 

Kl. 

I ' 

plasms 

I 

[Senility 

6.3 Gastritis, duodeni-
tis, enteritis and 
colitis 

Heart Diseases 

7.9 Senility 

7.5 Heart disease i 
ineumonia 

Ast 

N4.Seoplasms 

3.8 Infant diseases 

7.2 Neoplasms 

5.1 

7. 

I 
Gastronteriis3.4 Pneumonia 4.5 

l!iaeDazitis 3.3 Kidney diseases 3.61 

Note Tuberculosis of all forms =5; 

It 
'mainly 

is clear that death due to accidents 
related to increased industrialization 

(which are probably 
and automobile 

trffic) -cruasodsig,--ificntly. Tuoerculosis increased 

"ight! a 

vu,cz 

l167 list for 

.an-neritis 

tiii. .:;.... crow 'i.n 

"Che first ti4. 

increased 

. !IQart di 'as 

c:'.a­-. y, po-bably 

appears on tile 



: ,
i::.: i nK:< ,on's 1 06S st dyv of.: 

Caus.s.....


S~trV f cjL ,1C - CI 

--... ererges th death due to Z:ULU'-ruo oC"al kinds
 ar, .xactly equ,, to accidents (includiig motor vhjcle
accidents) as causes of death. Plainly, a person yiving ia
Seoul 
-uns a great risk of laving his ylife cut Short .
accident.or tuberculosis. 
 It must be born in mind, how.'ever,* that even in Seoul, the most modern of Kore~ain cities,, only 
7S.7-
 of all deaths are reported by _phlysicns. 

A very -::zeresting difference in mortality pattern betweenurban areas and rural areas 
can be 
seen in Table No. 2.
 

TABLENo, 
2 

Urban and Rural AreasRank Order of Ten Majorin Causes of Death inXorea (abridged) 

Rank 
 Urban Areas 

Rura 
Areas
966 -19667 

1956-1960
Vascular lesions of the central
: )'' :'Vascular 


nervous System 
V lesions of heocentral
 
nervous 
system


2. All other accidents 

Gastroenteritis 
(unspecified age groUl­

3 iSenility 

Senility


D4
Tunerculosis (pulmonary). 

Tuberculosis 
(pulmonary) 
 '
 5 INCo:asmS 
Heart6 jGastroenter i tis disease

(excluding newborn) Pneumonia
 
7 J%.otor vehicle 
 accidents 

Prematurity 
, 
 e LTetanus 

.
a e " "' 
',9 :.h i'e I
e " - -:

,"s 


i---.,---c-
..
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i',:iile 1:~c~,,ecars of .- , re r ,,, and "e~~;o hi" . ' 

:,i",.,;,.., i'r i's CV2iL,[ th ;'t thc 1~ui Lci,, .I. 'i:," . i u o2.. 

n ' :1 vi :,: us i ',toli A i duatil::t 	 :d, ,d Arua!j. NsJ tt;ir, 

Cy a2CCd;t. 

ClaOi;i li'G -'.\B 'IR/A.S;'i'S 0"< OF>(i :\i.. :,~Oh,.\' > 

Increased dai t,,, of po:ulcfi. , resu1.ts in a i iir 

risk of contr'actio;I of !,iruorn com--ulcat_ is .T 

is becuse t e tra s ission, dista-nce is rc-ceC, - 4I., to 
increased chance that disease-22arin(7 particles il. srvive 

long enough to infect others, and encounters wit infectecd 

pe'sons are r.ore freqcuent. Seoul, a city of anroximately 

613 square !kilometers an' bearing approxim-tej six ,-,,million 

peol, is ona of T:e most densely populated citics in tie 

world. 

A. 	 Tubercuotsis 

Armlong the serious airborn communicable diseases, 

tuberculosis is, par excellence, illustrative of the im­

porta:ce of crowding. The ',inistry of Health and Social 

Iielfare roports a total overall increase in tuberculosis 

in the nation, among non-iC, G vaccinated ersons from 59.7 

in 1965.to 64.8" in 1970. On the other hand the 	 reduced 

incidence in children under 15 
years of age is shown in the
 

foll1owin.- tabe .
 

197.5-"-. 

1970 ! ____a, 2:6 l 	 5)1-* 

http:resu1.ts
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Cli 010'tU1 vooft~ 

o" "lt aaMlinistry 

illn thtlj i ''o hepo 

oil) Socizal0j'('Zj,'ji~ofre) ja : lr-ti'u',' i''* or%)l 1!i:/":"Or..anizat~onl l," of ./DC vaccinati!on'" in all chiildren utder' a,..'ie " .. 

five years. Nevertheless,. th tuberculosis rate, 
in the princ.iple urbaln areas. " .1971 Statistical Year­
book of Seoul shbs admissions to1hospital for tuberculosis­

2nubered
212,000 in 1966, 
and 234,000 in 1970. 
 Thi ­
increase is small in proportion to the popul.atio1 increase, ""
 
and suggeszs that a decreasing percentage of theurban,
 

* 'Iu 

population is actively seeking treatment 
-or tuberculosis.
 

B. Other Airborn Diseases
While no firm data is available, the writerlwas
 

assured by soveral public hualtih specialists that the -.
incidence 'of upper alld lower -ir. '"'pir.oyinfc"o.,
:. ,,u u- rvirai respiratory infections,
 

and upper and lower bacterial .respiratory infections . increasing in Seoul City 
is 

and that the incidence has been 
higher than that in rural areas for many years. No data
 
is available 
on 
viral exanthems, pertussis, diptheria,
 

bacterial meningitis, etc.
 

C. OndolHeating and Tuberculosis 
.. : 

Since prChisto ic times the Korean peoples have used
 
a'aunlque/heating system in their homes. 
 This consists of 

4, a smallstoe 0ocaed in the1- toc=Iheic. ̂  r The 
, 

drafCt 4na: ds tCo Ch3 may ja 
., adjusted. 

side 0::a stove 

.,.: .,. . . 

d~ ~ na e ! a 

(juJst b' 
s . 

.ta.. 

te
" 4 

c~
4 

.. 

o:i
4k 

-4. 

nchib

,: 

el

, 

vl, 
. .. 

, the 
.. ,4 -



. .. 's t:'-: iC.: U dL " t- l, oo : thce !1 i .n.: ,ro:'... . 

.o:il thQ of -- u . 
C , I' . Ioood but _), uS- '", is usu','_ 1" 

_- ].lv u-. a on sico : h.. - " in t: 

l.... d ,- ja' C , 	 :o V........2.": :-': r ~ t. -*, , . < S .. : '2. OL
 

t: 
,oTK.:. 4.2 $S.oui u. 32 Lhls flioor" ". tinj _... ~.s .-., a, t ± 

0!o'..M 	 S .1 LS ou AC<Ct), .' to :oat t 

S~~.L" 	 C:B Zrl 

Usn;,:,.,:'j~cinc b.:ei i n,, un-Lis ian m:u c :'reCniar 

-" c: 11;-iSt L"c tCa t IL .. 1J ti-,u couE'tris . dO, 

i,:vdill2A....... 	 ,o" ..... 


13 thi - 1zL ar. 
o-f_ CCU1'<2_ U-C G cr ,;'d,-. . .. , t, h I-. ,Sabl 	 L:.., 

6UicLoQ2_ sIcecornribL 	 . 20-:to sfC 'C a of in ::: i-_s 

aL: cut o -Jn, ob'-aineci by veltijation-Lt is cnly -euuceL 	 inL 

:miu hoi;e. It has be en adequately Ue:.onstrated tat the 

J.-' 2 Ii " tr.... :-eu TcA:th t air and cLn 

; =ri v su p , c in w;l-: ai io .:.oru ri,.:: n ,, our R f.5 

It is of particular anteres that mu~rclosis is slightly, 

less prevale:t in tue countrysid- where crowding is less 

severe ane poorly constructed hones provide better ventilation. 

D. 	 Arbo-fn 1L.-ric Diseases 

While no data is available it should DC bo-ra in m.ind 

t" crowc;,an.. may contriLuute to the tra:smiss ioi of 

i:.: cc.Lous heuatitis a, d intest inal arisitos is. Ascaris 

eggs a.nd Lnteroiius eggs can oe inhaled, leading to 

ifection. No i.7 . c n 0 ;IepatitSi.data -.-	 infect ious 



CR~,;).ING .ANi) v:,.,...S>.I T.S I OF ::,: ,"'.b_,,O,,,l""'i 
,.	 S 

].:h r . .,.n O 0ic1n, 6 I c: a1- . & s 
C IS S~ UA ~~S, h UUtLo2& 	 IOna:o .... c 22,:1a : :s5 nucts of c ix . di :,. in: .;wcuor :ini food borneu 

diseases ........ In a rocent stud),, ani: .... ,.,c.- 1 of an:arunly! 

Ili , ; '$.. o , S oui 'u -j i . to -rs , 6) 11 

7.~c r c22xrr:not.r: _ .7% were shic1-a cIrraers. (a f.) In 
an:other ,_ece1nt stud' a verY iji~i nrv::!once of intestirual 

p,.a_, s ...... found in Kor-ea (Re.7). Pr,,alen;ce rates are 

sho:n in, Tabe No. 4. 

T:BLE No. 4 

1 70 1970 .94 
Ar orar, e of Sccul $0o:;A-ll] 


Positive for one or more iielinhs 

H L..:I.\ThS 	 Ascaris 
Trichiuris 

iioo-vi o rm 

Trichos trongylus 

Clonorciis s in1ensis 

Laterouius Vormicularis 

ymcEnolepis nana 

S..,O, -: .S 	 ntanoca -i iistolytica 

en ta>3.o a Co.l. 

Ciar,:ix. L:.:uli 
o- .. ,ra 

.Areas -o ,a. 

73.1 7.
 

46.0 34.0 £1.4 
46.8 65.0 £5.3 

6.8 3.4 33 . 

7.0 5.9 55.3 

12.1 2.5 3.4 

1.0 2. -­

0.7 0.5 -­

6.4 4. 4. 

20.5 16.3 

5.1 5.4 ­
10.'O 5.4 " ,, 
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S3 zaC 	 !a - i 

~S3a rg3erng as tile 1970 infeoction rate ay be, comparison 

th!J4 	 rate shows a 'cousderable most imnrovcm,;tZ,im­
i hok.ora is has noC bUeC Daralelcci

,Por-canziv 4n t t os '!o a'(I..Io e 

, by i roviement PE. iiistolyt ,. infecticns. One may conclud 

tat food borno' infections have declined, bu the c6ntinuing 

iligh1 incidence of E. Histolytica indicates probable warer con­

tamination with sewage and the general resistance of this 

"is.e.se to therapy. 

In summary, the overall population of Korea currently 

shows infection with one or more inzCestinal heiminths or proto­

zoans at a rate of 80%. It is interestin that the helmihth 

least likeJy to be distributed by airborne eggs (Trichuris) is'' 

that which makes inte'stinal parasitism more common- in Seoul 

than in the country generally. Fortunately, Trichuris is one 

0: tho less severe forms of intestinal parasitosis, but can 

nevertheless contribute to anemia. 

Small outbreaks of typho. d, shigella dysentary and 

cholera have been reDorted from Seoul and will be discussed 

under the heading of water po!f"i" 

MARKETS, RESTAURANTS AND REFRIGERATION 

Although municipal statutes bearing on sanitation in 

restaurants, marKets, refrigeration requirements, etc., exist, 

these do not seem to be rigorously enforced. Vendors hawking 

unrefrigeiated meat and raw fish were observed in several 

, kests visited. Boxes of vegetables and fish can be seen 

Restauratin bsi. , utrs, sbathed by gutte, lud s 

2.R~statrant~ispecae s71 £rq', Zob ou- closures 
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Lah11o;.e.,. l 111. , l ux111ry ' u 	 !vs aa n, ' -LNi ll S ].,U, an d(I oI1s1 J, sS. dCIO, 


their :m cnrr :un n n cr b
rk 2.~y ~: Li -e d a!)civ e ; ....iit: has:.;.:-.. 

, 

i i been i.: oI! e s tabl_ iie d thazty)phoido, cholera, ba ci1-1ay, Cdyse nt arv, 

-,)a t1'tiJS, inatestinal tr s z an 
• " _ ofviral and staphlococca! enaittsr ediy • 

infe ct iitu hep most 	 parasites, c hIi 
eve orm 

• 	 ... ransmi tted under conditions such as5 these 1When it 'is recalic d. , .. 

"kt hat iiany ,fish, oysters, and vegetables are eaten ravi, t ae 

prevalonce of enteric andctchoic
 

Seoul, can. readily be understood.
 

-AIR POLLUTION 
inftius epatitis hosw illetia arSiesl ambienfto'isn
 

S"Principle Sources

The major-sources of air pollution in Seoul are 

1. Ondol liomen. 11eatin 

2. Motor .Vehiclles 
3 Industry
 

Studies; done by the yMinitry of Pu lra ""
 

S4. blic H altfi and Social 
"','ezae ~ e<:8)s'o icreases in averageSol abe l'.: 

levels of SOs..from •00Sppm in 1965 o-to 092 in 1,970. Thus 

current SO levels are already twice as high as averages (.04 ppm) 
1.~n Ono Oon 1etn 

in the United Staes aore which impairment to human heal-h 
2. 0 oo Vehiculesthas been observed Moreover a 1969 study by Chunut, K.C. et al 

(Ref.9) disclosed central city street level-maximums as high
 

r .nc nen known synergistic effect
D 	 .. 

The .d oure of 	 In Se ar 



1971 (Ref.10) 

1~vos_,e inl 5eoul as seech in 'atle "o, 

C)~3I N O 

1 roport 	 shos a four-year evo!ution of 

.. L " N'o 

Concentrations of N01 by the Area in Seoul 
24 i-our kv,-ras (units in ppm) 

Indust:ria!i S ni-Indus- Coznercil Residentia a 
Year Area Izra Area Area Area Area 

1965 .085 0.045 0.058 0.029 0.024
 

0.1-60 !' 0 .164 

1968 0.260 0.198 0.129 0.10o 0.082 

. 1969 0. 54 0.23, 0.157 i 

* 97 I *0.21.0 	 B0.089 0.079 

Ranges for commercial areas over twenty-four hlour periods 

in 1969 are from as low as 0.075 ppm bctwetun 4:00AM and. 6:00A.MI 

to as high as 0.540 ppm betw:en 8:00A.i and 10:00AM when auto 

traffic is greatest (24 hour mean 0.296). Similarly; in indus­

trial areas the range is froma 4:00-6:00AM low of 0.120 ppm
 

to an 8:00-10:00AM high of 0.640ppm (24 hour mean 0.357ppm).
 

United States (Air Quaiity Criteria,for Nitrogen, Oxides, 

EPA, 1971) indicate that adverse health effects, such as
incrase sucetiiit 	 t 

* 	y increased susceptibility to respiratory.infections, and impaired 

ventilatory' function, are seen i;.,hen tihe mean twnty-four hour 

NO concentrations are at levels as low as 0.062 ppm. 

While explicit comparisons cannot be made, since the 

4_-e a0.,._): C r.cCt c ear 're th! Kcrean ro, orzs,av. LA 

.....is q~ut evi," ,. Ab ~z.dLta 'th'z::.s i.a.1t o: Seulu 

~~ici~ns-. ~ 	 2.sc>..Ji.. :s-of NOI) 
.. . . . . . . - '. . . . . . V -S , 0 .* 	 . . . 

~~~~~~~..... .... ¢ L. .... n.,.. , _al ..... ;...
 , s ,i-i u, ,
 

http:2.sc>..Ji
http:6:00A.MI


(aboe "o'e d : ,,,, le.v,-. uiven -d~pari's nave unhc-'Jthy air, 

.
A recent,-wt~cyc (Ref.l!) shov. tot-I st 	 a1lveis .. 

.0n%: Suoul• 	 hh-- as,95."44 tou per X;.- per in the doev:a 

. ar a jn 1970. : 

* Unforzurizel.y there is no hard data on human health 

problems relatOd :o those cx,--remoely high levels of air pollu­

tion. fowever, many physicians contacted assured the writer 

-'at a very large intcrease in )atietnts with acute upper and 

bronchitis bronchiectasislower respiratory infections, chronic and 


has been seon in Seoul hospitals, in recent years.
 

Daily ambient air averages for CO run about 33.37 ppm, 

but are up to three times as high in the dovwntown area. The 

and chronic cases of carbon monoxi'de
number o,."cases of acute 

ieating appearspoisoning in Seoul increases ann.u ly Ondol 

to be 4n important factor in this threat to health, due to in­

complete combustion of fuel resulting in high carbonmonoxide 

Awon's study (Ref.!3) revealed hazardous condi­generation. 


of' all living
tions (room levels of CO above 100 ppm) in 61 


Slum houses .%ere higher
of all kitchens tested. 


S 

rooms and 72, 

in CO than "ordinary" houses, farming arca houses showed the 

lot.,est CO lev;els gonerally, even tnough 3V; of living rooms 

and 48' of kitchens showed unsafe levels. 

Sohn's study (Ref.12) shows increasing morbidity from 

.ois--,lfr' n ...24 t'hrouhh...&". 6.026--' T-In,:0c "hig.estc... 'CO...!.'1 The --." "CC,0 T)o ifS Cnr 
i 'e :to~y poor, t:'d oi the w :alzh. 

crc 	 fua~ 

'i1lx
 

_.a .­.."oll"hO1;U I .. ..Oz ... 


Sohn concludes ntat lncomnlete condustion -u o 

:or t:he first cii;, while:Con =2ctOU f,. .:Lcos acro :-" 



* iadOquaict Vefltijtlot as a rsu - o£ 
C1 rovedhouss 

ND accounts o t"" rs• . 
:q~~' osJ3LIL. to IL) Hpnr;1 oz:. ;rb 

t:l JOOo r t .OUOne Can ' ' ,A: : : Ii: coliSLrs .J p"CC)ie.~ ei5'above i0 pmc.lf hardly1 

ELflrb dth -a rs SP~ i 0ou1 th a Z th e
'r10ootivoacclideItsSeoul, inmay be "elated to OXCeSS 4 e home c rbo.ronono-dj levs
11igh ambient and very hingh street leve! concertraticarboni moo11xide ons of

The increasing industrial accidet ra- mayalso be related. Dulling of m nral-era Per'or;niancora maym .bee corj­
poundeG 
 oy. visual imoai rmnent' Beard & Werthei.*have found reduction at Stanfordof visual acuity of up to 17 1/26 afteronly one hour's exposure to 5 0ppm of Co. 

,Ifnteresting also is the increase.... iclr accideits Seel, iluls 
deaths due to cerebro.


Possible that some as.deazhs duo Zo It is quitecerebral ih.msc may be 
precipi-ated by the diminished oxygen-calryng 


capacity of
blood heavily loaded with carboxyhemnoglo'-n 

writer's It is the
understanding that death due to heart disease appeared
on the Seoul list of ten most co.mon causes of death,first time in 1967. Lfor hHere again o::e can hardlyconclusion that 

avoid the
diminished blood oxYgen-carrying 

capacity may
be a strong contributing factor ',o morbidity
due to and mortalityheart disease in the city. There is abundante

tuean Unitd nStates that ischea- eaz... disease is ascer a uring _mzsodes of heavy .. If.Z 4,. 

p-, D1*Un t1 data.11 
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,ICOS I S iublic21 by, - nCO' haoC', ­
authoritics (l00pp: )appav 'o be st far ,hihea ar 

-o n "ih -,~ erizal pc-oo,-mainc, and visual, acuity. 
The wricr v.-as unable o find sufficieirt d-1a on other 

mportan': a . pollutants such Cs P', hvcir lead, 
nick.-_, cadmium, etc. froi:, :hih to d:-av, cor-Tlusions. 

IVATE', POLLUTION 

Prevalence of -i.-ricDi s 
ThC overall picture of iIi-zs helmint, an, protozoan 

infecti.4 in Scou-, is discussed 
Data extracted 

on pai e 9 of thi.s report.froi' the 1971 StatLiszica,,yearbook of Seou 
(Table No. 6) shows the incidence of typhoid and cholera in' 
Seoul from 1965 onward. 

TAI$I.ENo. 6 

Ty phoid 

YEAR Cases Deaths Cas s Deaths 

1965 840' 23.966 303 
 I 18 
Ii
. i 

1967 405 19, 
1.968 2 :i 970 1 I• I .
 

. .1 1,,. .1'.)"j 
"______ 



~~vera±1,,i .)aipy-..... (1, 1 y'r r e d to ~ i a o y A i
Zoddh:h e0ri o s 

icdjqL oCh. 1 70 and f71cho01er,1 in 

due to fear ha publi or
 
"I 
 j)Ort " Cf real incicjencCs 11ould1an adverse haveeffect on toul-iSM. The incidence or' tyimoid, oe1Cr 

clearl/ reveals that the city has made littlo*, -o*.ard 
Solution of the proolem.
 

Sewafr eCollection and 
Treatment System 

ater carriage seage collection is installed in o1l2ylarge office buildings, iiotels and elegant homes in Seoul,
and there is no sewage treatment system whatever. A large 
sewage treatment plant is under construction ill Seoul, but
it is estimated it will handlethat only a small fraction of 
Scoul's total output of waste water.
 

The repository 
 for hiuman excrement in Seoul is theprivy. In the central city area, much of the sewage drainsinto a large covered channel (the Chungyechon) which was, at 
one time, a river. The Chungyechon drains into the Han River.
Approximately 16 other large*drains empty raw sewage into the 
Haa it flows, by the city. Progressing outward from -he 
center of city one findsthe many privies emptying directly
into small streams which' eventually drain into the Han, and anincreasing number of dug privies. This type of privy must be 
en.ntied manuailly. Further analysis of the privy ill be -iven

in Ztis :a or:. 
A .. 

, 

i[,
 



7-AiJ wlatcl for piped distrir,.' o,1 is trea-'d. S,,"­

1-01- ~ ti iidet. &s,I o1ou! rareisnd 

epor::e to oe supplied to 36. S of Seoul resid c'. It is 

widely known a:og public hdalth nhysicians that iany shallo z 

NU,-".2 s in in slum areas, soew Still use the and old dU' 

wolls remaining in cent -al Seoul have be~n used dui-r,r2 ti tes 
of a-L, short4age. !..o1 in Ihis investi. on 6f slum are 

Wells (Ref.13) found that 67% ot- wells inspected were located 

close to and below latrines. Many walls revealed heavy 

coli.form;a counts and were so shallow: as to be washed out 

during heavy rains. 

Of all water pumped from water treatment planEs, approxi­

mately 40L is unaccounted for. Old piping, faulty ccnnectiOns, 
and crackingrf piping, where it is laid aoove the frost line, 

probaily account for much of the loss. While puolic officials 

deny back pressure due to inadequate water supply for several 

years, many private. citizens speak of frequent loss of pressure 

at the tap. herever and whenaver back pressure does occur 

a serious hazard is created, since leaking privies are often 

located close to water connections. 

The Privy, Nicht Soil and W.ater Pollution 

In homes visited, the privy was often located within a 

fe: feet of the w.ater tap. In such circumstances cross con­

nakean .asly ,lace, e .cial - during the .:et 

0.) r v. z 0•:n 0 l 
iil O~servazjonq . .__.ic :w collc:i,5on .owes, thuo.f so-, _ f:rom! rea-

. ,
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ce's-,nc dtigcr C)os cross co.IICta1,in oS from- Slop ofovur habd 

c rri- nj. ,nC soil bucKets., in the home, a(o2i: t e narro., 

o .-uilstre. a d ove n i n •re . ... • .Ln:s ,as ,..,, 

,.c, ua tap. W'he0l tho incidence of s-' ,-.omaot ic 
- typhoid carriers is Iij of" t"u ,uncra]l )opulation, 1t1e orohluNz 

of night.soil collection and cross cont*:i,,;" " cMInot 

considcre d trivial. 

Nigut soil collection and delivery routes run a! ,,, 

public tnoroughfares, and fromleakage several trucks was ob­

served. The tracking of night soil from streets into homes 

is an evdr present, danger, especially during the warm and 
rainy summer. iiUght soil collected in trucks is, for the 

most part, delivered to huge collection basins where it is 

allowed to digest and concentraze by evaporation and ground 

filtraton. The concentrated oroduc't is then bar- d and sold. 

Oae difficuly is that parasite eggs can survive for up to 

nine months under cold conditions. The collection basins 

often overflow during the rainy season and in some cases the 

overflow goes directly into tributaries of the Han River. 

-Squatter housing is 
often lozated nearby the collection basins. 

The writer observed water being pumped from a dug well, less 

than fifty feet frcm one of these basins.
 

As mentioned previously only about 25" 
of human excre­
ment is collectod and pooled for digestion. Many privies 

4pty Circ:.. into s.mall st crns and many "Close in" ffarmrs 

Puse uireazod nit-ht soil. a- <~z~ 
zh'e~ ~In c ':'cp o .':t~:::'b z '- ,:: <2.... ...., 's" in Puclic 

.iali, tie usu of night Soil is the grcatest single hazard 

tO 'pub lic ..a ! W. i. . . ; y . 

-* ....*•v',4.:.'-..-4. ,, ' ,>.,",t,7 ? L. •,-"- .. ;, \ ,- ... .,, :: •. : 



.... r'ximatciv 4(]O f:ctori~s :tr* located r : Cz­
andK1 OU0acturis iocZted rCsidential ;.
utJ. ao in a-c1as. 

ho nai ..... a fronm thusc factoriu: ; tiouIht 4o 

be sulfu~ric acid mercury and ,.-l stc: frot food proc: iv. A 

fow zinc minos arc sti 1 in operati.eii. Since zinc and cadmium:: 

are ofeLl to(:eZher seems likely that draiiaefound iz Urine 

may pollute the lian River with some amount of cadm um. "aci ii­

ties are not available at this tirime for sophisticated monitorin.r 

of heavy metal and other industrial pollutants, idhich might 

constitute health hazards. 

Aricultural Run-Off Pollution 

A great deal of "close-in" farming is carried out even 

within the Seoul City limits. 'uch run-off taes lace f r o 

tnese farms as well as from river basin farms throughout the 

several 'drainage areas. Fert.ilizer run-off, either in the 

fbrm of night soil or processed fertilizer, presents a contin­

uing hazard -o human health. Heavy fertilization with nitrates 

wi'tn suosequeit degradation to nitrites, constitutes an impor­

-cant child heal-h hazard in farming areas, especially when 

shallo., wells arz used for d ::ia water.. Insecticides are 

used in groa quantities in South Korea and while chilorinated 

nydrocarbons have yet to be estaL!ished as hazardous to human 

n*alth,. iercu::±als, nrd ar_.senicals are definite health hazards 

i : . : ass u "z"h.. '"od chln.. . Se-or li local cuzbro....... s" of 

.
"" Z',': .. ' :':" D-S'. -. . '.q ': C .. :: .: a 'li .': a . h l-

.,. 7 - S • 



<<"',:..•. wastes ,,o more or 
cc ta1~u~ t 0l-ruu 

less-directly into thc lh ,n River.• 
COn 

,ieccnt 

! ixperincci. tlo United Staes and elsehere haseno,., ta;"I 

antiuooic resisral-z or gaisms ar common in ,1 ana 

z at C.o resistance factor canl bz transmitted to previ ously
s0_-.S.t , strains of ba'cteria. DLIgra warm and hih wa.tr 

* periods i: ix not difficult to predict nollution of shallow 

wells witn i . Coli, V. Cholorae, Shigella and other bacteria 

whih have acquired immunity to one or more antibiotics. A 

Sctentialiyserious hazard hhuman health exists whenever 

hospital wastes go untreated. 

O~hr 'itAsp 3zts of River- Po". lution 

Cub'rent plans call for extensive daevelopmont of 'several 

river basins in order to provide flood control, low-flow aug­

entation, irrigation and hydroelectric power. The distribution 

Of tile snail vectors of Liver .-luke, and Lung Fluke disease 

D,2may ifluencod by changes in water flow and distribution. 

Siac tile Korean people are avid consumers of raw fish and 

snails, this ootenzial hear.. oroblem should be carefully 

investigated. 

Pollution of the Han River estuary and other river. 

eszuari s has already resulted in deterio-ation of tile fishing 

-:.. •.." : -in ue z - 'c, :i, o st 
t 

r *. 
s 

-. , , .--
n 

,-:. 
r e 

4 ,:, 
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Yet therie'.banks Constitute (for prlactical upss the 
-inciple accessible outdoor recoa'ion aeas. StCabilia ion . 

o* water l ov., toroushout ohyear, as i .5 cc dS rothe ­

$..a "u tity , is not likely to impriove the ive-'spotontob-ua 

recreation value.. Such a str-ategy is riore likely to result in 

increased pollution, unless it is accon0.anied b, meticulous 

Ssea1', . 1 .. In of Multiple sewagetrea,.u tI. view zie outfails
 

alongr the river Janks of the city, treatment sufficient to
 

a1low intensive use of tihe Ilan for recreation, is . distant
 

prosp;z. 

!n Seoul the acreage under cultivation, and oreszd l ad 

is decreasiig, as space is made available for factories, roads, 

dwelling units and commercial..enterprise. Such usage of land 

can be viewed as a form of soil nollution. 

Niriht Soil 

The use of untr~ated ng'h soil on far:m land is perhaps
 

the most ancient form of soil pollutio-, in the wo 1id. 17hi1e
 

the effectiveness of night soi. as -­a soil elenisp" r cannot'
 

be gainsaid, "h-- importance of night soil in the transmission,,
 

of enteric disease, outweighs any other considerationi. The
 
't 

question of whether- or r night soil c.n be. used safoy hinges 

_Only small zo night used;, a ov;rzo:'± soil in Soou! :aod iit: 
- r'4 0-4 t 

0,'j 1 
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reci~\qs azm . •
.iv !nina/v:
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41 
nIgt soil heldC-1I~ 

V 

insl has L hw c aorvitlr 

Ascaris eg o- u;, to nJn cL~t~ci season. on ;
 
leaSt efeciv ho±gnr.dsee emintCIA 'C , re
 

~reserve r OOreF,7,ctivl4ry.­

1.0l rin to dcco traa0run c~'. a e nI:tsi cInt 
f4i7-In te the0 noxt few is C as tLo:er,~t laI Cro 

acoinocal t..i ad .mD. eIn
v t 

anyx cas% most niotsoil bIyassos Current t a- ^- -, l- c 

iser wod re _ a IU, ti un1ess ad unti,,la
 

uieversal sewage collection facility is devel oped, this
 

-situationwill continue. 

The distribution of disease as a function of, the use of 

night soil oden discussed earlier in this report.h,'-'-s 


Manufactured Fetiilizer and !nsecticides
 

As increasingly intensive agriculture is practiced, plans' 

call for more and more extensive' use of manufactured fertili'zer 

a dinsecticides. (Ref:15) While the predicted increase of 

-Ciceamounts to only about 20%, the predicted increase in
 

50%, and tha c 010.
fertilizer amounts to and ao .i.ecicid"OZ! tn Ci cides 2 0
 
.uch of this increase in fertilizer and insecticide use
 

ake place1will in the developing four major river basins 

o rive D aasin- !i 11 be 
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c pres1,Dt, the 

Ii SS 9:L~ 0.'Tzr -o j~m~ Cv Si 

~ tr.Ji~. _ 
4~~ ~n:a ~o ~~an5~.. ormla1io ni- the soil2 ands 1).1 C . 

*'aparance in . wells in the for; of i i-'-I.,"A.dicza!e, and increas in es o cne:o--j . 1 ~ ;l 

Un-dOUbt-Ully esn
 

No figures are available cntago00,ton of insecti­
cide increase wI I be in the oro rapidly degradable tyI)Os 

t- Z.!t I C ~ 
Contaminatioa ;O 

or. vegetaoles and marine produce due to 
11nghz usesoil is discussed elsewhere in z'hlIs report. 

In t.e r 
 s search of available lizerature, no
 
menrtion of pork and trichinosis was ound. S
 

:,Tage a offal From 
 ou,,cr -ann as p.racticzd ln SeOu ,
suggests thaz this mater l is fed to swin. The imor-ance. 
of insuring cooking of such swine food sufficientlX,-to destroy

the larvae of"Trichinolla Spiralis cannot be overemphasized.
 
As urbanization 
 and population density increase, the possi­

.- _js of transmission ofr this Presently incurable disease
 

are intensified.
 

-iloile 
 refr ,-oration is unjarailaltl to the vast maj oriyof families in Seoul and accordini to physicians consulted
 

ou:breaks 
 of sa'l,:nellosis and stanhl ococcal Food poisoning
 
a1:. ve0 co.,...'.. 
 IV is pr0ccaae th: 1..- , ilCn . s ill.:incr : !n irec,.uen.x' .'s an inl_.:c:.snr n,:i: cf housewives 

~~ c ce . i y i a :'; :cs 1 h . z 

. 5 it yj 
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and vege tables are displayed i . O..us dCetS -C'.r4, "' 

S gutter,to nd whore only the most ::su1tor)y ciealiun procOCdu.e 
are l)raC.tced, tle puolic food market becomes a major focus 

for'the. tra.nsmission of enteric disose. 

Inspections of restaurants and food processing plants 

are being carried out presently in Seoul. Increasingly strict 

regulations are planned, since ",!any usanitary eatinr places 
have been found and a large amount of processed food is con­
demned 'annually. One can only hope that the promised stricter
 

enforcement 
 of sanitary codes will be forthcoming," but the 

difficulties of carrying out such programs will be 
enormous in
 

city undergoing an annual population increase of 10%.
 
No discussion of food sanitation in 
 Korea would be complete
 

without comment on Kimchi. This preparation of pickled and 

partially fermented vegetables is eaten by virtually all
 

•Koreans, past ..eanin, ace , at least once each day. This dish 

is undoubtedly responsible for much of the prevalence of 
Intestinal parasitism it. the population of Korea. Ascaris 
eggs remain viable for many months in this preserve. Various
 

methods for eliminating viable eggs Ilave seen tested, but no 
econoical aad sa m:ethod has been found. The contamination 

o e)-etables by nl-,lt soil nd in the m -ke"t place is resoon­

. .. . . . . ". . . . .. . . . . . -- . . ,. : ,: ., . -: L f " l [ O h s 

olc.in~~:... - .... -.-- d-> . . ...: od "rcduc- . 
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dt, 0 d h)1ol i n 1,,;Vs are found througout orta. 

No hard*data, could be found for Seoul Dut hospital phy!yiciaas 

assure the writer tha' blood heoglobin levels aveage beto-e 

* 0,Q and 12% (Unitcod S ,ates terages e O3.n d 
doubt te low blo'od hemoglobin levels'in Korea, are the result 

of tiie heavy intes-tinal parasite infestation found throughout 

zne country. In. Seoul, anemia, resulting_. in low.,'ered oxygen­
carrying capacity of th'e Dlood, is of specil i.mportance be­

cause of the high carbon monoxiea levels iniambient air and 

especially high levels in homes due to Ondol heating. 

* Carboxyhemoglobin further lowers the oxygen-carrying capacity 

of thuVblood. 

NUTRITION AND NUTRITIONAL DISEASES 

Accordihig to a 1969 nationwide nutritional survey (Ref.16), 

the Liet of Seoul citizens is richer in protein thlan that of 

most Koreans, except farmers. Nevertheless, the diet is 

marginal at best (79.5 gra.ms protein, 2453 calories) and suscepti­

bility to disease is increased under the.se circumstancas. Given 

tae increased probability of encounter with the tubercle bacillus 
resuli,. from increased crowding, and aecient ventilation, of 

LC U7 , iS n,: .... T,. the 13C1 ice of tubrculosis 

I.- , -': .... : ,. " r
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NO' SE ipOLLI O\, 

Ti Suoul Institute o -l-igienicL]-orateres has found 
-*- -.- c.es.wg levels of noise po-ution thlulhout rho city 

(verbal co:imunication) . In 1971 "the mean daily level of 
noise pollution in LAhe city ,.was between 75 and 3' decibes 

a 1969 study (Ref.17) shol.red mean levels of 6 S. 9 "d~coeis, 

but ;*.icpeaks at the ciZy cenzer as high as 85.2 decibels 
(r.an daily levels.) Such levels of noise poiution are not 

fnduj to sound siep and ic is perhijsj/a forunate Siua-
Lio. that a midnight curfew has been in effect for many years.
Studies i American citIe's reveal that noise levels, in tis 

range, impair intellectual p rfornmnce and decrease producti­
tv.. o,.eve- sketchy the exiscin evidence in Seoul may be, 

i?mpis)ossible o avoid the conclusion that such high levels 
of noise diminish the quality of life :herever :they occur, and 

-ey--lie make inroads oai te psydhogl ase 
"Or, r 1 rl,-'n populations subjectedn to them. 

-.- , 1)i(S A 
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It c V 01: . Sc1iR.L: nc.alzt'y so Calters shiowud as ,IU. 

.'c rcy avaij:.'tity of Dfnicilfil iln .Ko'a is a CON­

fuIL_ .n t oY ii ,. .c: -,'I"' o e pa1tZe.' 0' , . is 

il thi couiIr'fy, but Lho coIcensus. of niqysicias coI sultod, a. 

az ypiiiis. 

has Dumn accoipanicad by a gradual spread of the disease inlle 

ropu lati oni. In a 1905 survey (Ref,19) it was shown that males 

infected with syphilis had contacted prostitutes in 22.2% of 

czies, business girls 22.2% of cases, female students 27.7% of 

cases and 27. 7%with others. iealtll care is availablc to 

prostiCutcs and otilers for a nominal fee. Unfortunately there 

is no requirement for premarital serologic testing for syphilis. 

The evidence suggests that syphilis is on the increase in 

Korea generally, in Seoul and other cities particularly, and 

an alarling trend toward distribution of the disease t ­

the geieral DuDlic. Unfortunately there is no available data 

on gonorrhea and other venereal diseases. 

that tho discase is \acre ", ag ntionally. The risc oz 

ACCIDENTAL INJ'UIY A nD DTH
 

.. rt'-:..' ., ,-. ,. Ta e1 , .-ov al an astonisn.g
:..,... .:~ . 

'd 1, 1 f c 11.c: C-C . s P c ml 

-./ Z:, ,, r .. ...... ... .... ,. - ', 

~nds~i..:7. a~ deplyL~ccere: bc.~..S pOrl2m 



officia3. 1h.U<h2 "ohd1 -ritcr th:1t occupazion;.i i!2ncos, injur 

-id ,ath' :en:.- {. ......*..: ,', ,, . a: " n 

SOOil g i'.ll'hi 111i01c~ IKOrCe: :,dvlancedt. 

allow. of the
 

iilcidJencC of !!Oo-or ellicle .a-hs in 1966 aiid 


h~hile the d:ta base dioes no %l:ivaticon 


1967, it is
 

possible to ascerti that of aL accidontal deaths in 1.968 

(15v), mo'zor vohiclo accidents accounted f7or a full 4. 7%. 

Ranked ,lionm suc11 da1ths k.,rc: the scvunjth iotadinc, causo of 

death in SCoul in 1968. 

Police reports ob-:ained oy Professor Joseph Schofer indi­

cate that fromt January, 1971 to Novomoer, 1971, there were 

15,428 motor veiicle accidenits in Seoul City, resulting in 

541 deaths and 13,140 injuries, the vast majority of deaths 

.. ju-:juLos boi-r s-UZICufe d by t;st rians. Undoubtedly Dr. 

Shofer's eport throw more, .__: h.-on4 will . this problem. llowever, 

it seems obvious that inadequate roads and sidewalks, inade­

quate traffic ccntrol, and increasing density of both motor 

vehic.es and .cdestrians ara the causes of this 

tremeadous toll on hluman health in the city. 

A SUbWay ;u'der construction is Dredictod to decrease
 

traffic congesti n when comp,zed, T'He writ r is not-outimisic,
 

since tne incr.easing populazioa, couoied with incr-asing
 

income, suggestcs a trend toward. inr-rdstrian density, 

and .c.7 ur!",tly owned motor v: .cles. 

d oL 1 ­
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ou iI:a: \i i sS'. t is o r p a z.•'  i 1 k-n.. vchI:.l t ii , 0.; il c ;U ',,"' 

f'o: 241 ,lU. i 1 "o 3-i 7,"66,6'iiSi2 _6U , . a:-z] ticI". 

,."!.! ScS I­1 01_ , J. r I-

O'-'J-y cil3 Or " wi'.ng- i:!OrO vis12 \k:s ,"wa"s , 1 -1"i! 0' t;'un" 

s.mc,: r :e0ls5v 5 s th: ;ITcon'ac. of vi '- o - in 's 4 

stcv at betw:en 17- arid l1 cxvr the five-year period. 

Xo daza on the incidence o suici ed, seaaratzon and 

dIve-c couLe be found. Child abandonluenCt seeras to have held 

"--iry constn.zt over the pe:iod. 

"'J_it respect to criminal offenses the, total incidence 

seems to have held approximatelv constant over tie fiv-".. 

peri3d. Some. offe~is suci as dcclined hrU tefts a ! 

others such as "cruelty" havini,. increased sharply. The crimes 
of rape and iomicide, forgery of identification papers, have 

also increa sed. Arrests for prcstitution rose fr:1on zeio in 

1965 to 490 1n 1970 , while arr.s's fc: narcotic of-.nses have 

in 1966 to only 3 in 1970. Nofallen from a higi of 750 

trends can be discerned. 

No data on alcoholism is axaile, but Seoul physicians 
" dran .... s .nd chronic alcoholism areassured the .ri~er that 

becoming. ±...,,' ,o,_serious in Scoul. Similarly the 

incidence of 1ypert0ension is thought to bc sing,,ncbut no 

na2rd ~t; ~a2 

/ 
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THE BUILT ENVIRONMIENT 

One cannot visit Korea for more than a few days without 

realizing that prosperity by industrialization has become the 

goal of the people and their national government. The steady 

and rapid migration from the rural areas indicates that rural 

citizens are eager to partake of thu new prosperity. Consi­

dering tne very great disparity between incomes of rural and 

urban families, this eagerness is wholly understandablc. 

For the writer, what has happened in Seoul and other cities 

in Korea is illustrative of what is happening everywhere in 

the underdeveloped world. Seoul and Korea have, however, 

certain very special problems based on the geography and recent
 

history of the nation. 

The calamitous Korean War, following so quickly on the 

heels of a long period of exploitation during the Japanese 

occupancy of Korea, resulted in a virtually ruined countryside, 

and a population living the most marginal existence. it is
 

not difficult to understand why environmental considerations 

have been (until recently) of low priority, while the new 

nation struggled to feed and care for its people. As one who 

has not experienced this kind of ruin and Phoenix-like rebirth 

of a nation, it would be presumptuous for the writer to attempt 

to guess when, before now, environmental considerations should 

have become a matter of concern. It is gratifying to see that
 

such concerns are presently coming alive, especially in the
 

academic and governmental sectors. 

The ragedy of Seoul in 1972, seems to the writer, tnat 

the push to industrialization and economic independcace is 



resuIting ill a built euZvirono:ct. Geogrz) cos 


of primary importance are that the country is 


' Chicalidcratioat 

politically
 

separated from, its 
own wealth of natural resources (in Nortih
 

Korea), and its remainino arua is made up of 
 80' non-araule
 

land. The strategy 
 then, has beun to creatu an industrial
 

state in order to nourish an i, :poverished citizenry. To
 

accomp lisa this tne nation 
 is gradually reluuilding I.'hat remained 

of the rural eavironment to support a gigantic industrial sector. 

For example, tne development of the four river basins uustream
 

from Seoul will alter the 
 face of the land and displace many
 

thousands of peasants. There 
 scems to be, in this situation,
 

a tragedy within a tragedy 
 - in v.:hich industrial cities attempt
 

to survive and grow - and in 
 so doing, not only work further 

damage on an already war-ravaged countryside, but simultaneously 

degrade the urban environment. This helter-skelter creation 

of great cities at the expense .- ruinedof an all but nation could, 
in blunt language, be termed parasitism, Of course it is easier 

to talk of problems than of their solutions. Following, the 

writer suggests some strategies for Seoul which it is hoped will 

have some relevance for developing cities in other developing
 

nations, particularly those taking the road of industrialization,
 

which demands the vehicle of great cities.
 



SUGGESTiD STRATEGIES FOR REGIONAL D.VLLOPM.E1hNT 

A. Environmental Assessment 

First of all a thoughtful and careful assessment of
 

the general environmental situation, including evaluation 

of the nation's renewable and non-renewable resources, 

population, culture, customs, and traditions. 

B. 	 Determination of Sty'le, Range and Scope of Developmnent 

With the results of the assessment of the nation's 

culture and environment in hand, best directions and most 

effective strands for development should be discernable. 

Economic, technological, and political considerations of
 

every sort should enter into these determinations. It
 

may well be, for instance, that careful deliberation will
 

yield a plan for rural or recreational development, as
 

being best for the region. Or perhaps an entrepreneural
 

system, such as has developed in Switzerland, or a special.
 

mix of industrialization, rural development and entrepreneur­

ship as in Denmark.
 

C. Planning
 

When resources have been carefully weighed and direc­

tions carefully determined, developmental planning should 

be possible. The first principle of planning should be 

maximum development of resources consistent with balance 

of the ecosystem, which implies the health, welfare and 

viability of all components of the system. Also, implicit 

in this first principle of planning should be the under­

standing that development should work full benefits and 



no hardships on the descendents, both human and nonhuman,, 

animate and inanimate of the system. Such understaing 

can only develop out of conviction that all comrponents of 

the ecosystem are interdependent. It is entirely possible 

that careful planning migiht call for total preservation of 

some sectors of a region, such as an absolute proscrintion 

of development of remaining forest lands. Contingency 

planning should begin at tile outset and continue indefinitely. 

D. Data Base
 

Out of the foregoing a reliable data base should 

develop, and the continuing input of information should be
 

assured by careful monitoring and reporting systems, which
 

do not neglect any measurable phenomenon potentially 

important for the viability of the whole. 

E. Education of the Public
 

The writer is of the conviction that an enlightened 

public can effectively influence the decision process.
 

Ideally an informed public would be the first requirement,
 

since infor-ned men of good will are indispensable ti a 

protected environment. In the real world, an informed
 

public is all too often one of the last sectors to be
 

developed in any ecosystem. Nevertheless, the effort to
 

create a thoughtful, informed and imaginative populace,
 

should begin early and proceed continuously.
 



2ND 	Draft. ,liini Hall ruport 

RLICO.MlENIIAT IONS FOR SLOUI. 

The proposals made in the preceding section ha.e less 

applicability for Seoul, since this city ihas already developed 

to such a groat extent. Nevertheless, the writer urges soir: 

attcention be given tihem, where they may ue relevant. The 

following recommendations may be more useful at present or in 

the near future. 

1. 	 Development of monitoring systems, particularly for the 

following: 

a. 	Air'pollution (CO, S02 , NO2 , lead, etc.)
 

b. 	Han River pollution (dissolved 0?, enteric pathogens,
 

industrial pollutants, etc.)
 

c. 	Soil pollution (pesticide and herbicide use, fertili­

zer use, soil oxidation and run-off, etc.)
 

d. 	Estuary pollution and fishery inventory.
 

e. 	Population movement (towards the city and within the
 

city)
 

f. 	Meteorlogical and river flow data.
 

2. 	Development of a firm reporting system for human illness
 

and injury. Adequate data processing equipment is essential
 

equipment.
 

3. 	Development of communication lines between all Seoul City
 

and National agencies involved with environmental and
 

human health concerns.
 

4. 	Strengthening of the Nation-,! Institute of Hlealth, committing 

sufficient funds for vigorous and well-equipped laboratories 

and a well-trained corp of environmental and public health 

professionals, including sanitary and other engineers , air 



pollution and water pollution experts, epidcmiologists 

ad .e,aera] ecoIoCists 

S. Peraps areorganlization of national agencies, such as led 

to the creation of the United States Environmetal protec­

tion Administration would be the best approach to items 3 

and 4. Provisions for traiii.ng, manpow.er for pruseit and 

future needs, ill cooperation with the unliversity sector, 

should be made. 

6. Road and street improvement, including pedestrian lanes. 

7. Extension of sewage systems so as to reduce deposition of 

human excrement in streams, eliminate dug privies and 

night soil collection as rapidly as possible.
 

8. Development of interim night soil treatment systems adequate
 

to prevent transmission of enteric disease. 

9. Serious consideration should be 
given to supplying the
 

city's water treatment plants with water carried by aque­

duct from water impoundments upriver from the city. 

Protection of impounded water from pollution sewage,by 

run-off from agricultural lands, and industrial wastes 

should be assured. 

10. Improved water distribution system. The system should at 

all times be under sufficient pressure to prevent back­

pressure contamination, and allow assured pressure for
 

fire fighting equipment. 

11. Consideration should be given to of preventing
means 


automotive 
traffic congestion in commercial areas where
 

pedestrian traffic is heaviest. Perhqaps a scheme of tax 

disincencives could be developed in order to 
reduce the
 

http:manpow.er
http:traiii.ng


number of private Passeicl"r vehicles co"in Usted areui-; n: 
to pace te availability of passenver vuhicles to carrespc"~ 
with developiuii road and street czipacitics Motor vuiiclc 

emission standards should be explicitly legislated, and 

rigorously enforced. 

12. Consideration should be given to the ustablishment of open 
space througnout the city. As ouildings are condenned, 

the resulting land space could be committed for par's -.nd 
other recreation use. 
 As close-in farmingj is aradually
 

eliminated, the 
land could be committed for open space.
 

13. Location of new buildings, industrial "and com ercial 
establishments should be regulated by explicit legislation. 

Industrial emission standards should be 
similarly estab­

lished and enforced. 
 Tax incentives, 
for location of
 

industry away from the arecity, possible. 

14. Premarital serologic tests for syphilis should be required 
by law. 
 Means for venereal disease detection and -ontrol
 

among prostitutes and entertainers should be developed.
 

Serologic tests on all school children would be an importi-.t 

step in detection. 

15. Strengthening and extending tuberculosis detection and 

treatment capability. 

16. Alternatives 
to Ondol heating method should be 
carefully
 

researched. 
 This is a matter of the highest priority in 
the protection of health and safety of the people. 
As
 
an intermediate strategy, improvement of Ondol heating to
 
protect dwellings against carbon monoxide accuulations, 

may be possible.
 



17. 	 Legislatioil bearing oi indust rial health and safety silou] 

be strengthened and rigorously en forced. 

1S. Methods for discouragjn- mig,,ration from rural communities 

-hould be explored. Tax incentives may be effective, along 

with improvement of income and living conditions in rural 

areas. 

19. 	 The population planning program (already yielding good
 

results) should be strengthened, especially in rural areas.
 

20. 	 Systems of automotive traffic control siould be strengthened. 

21. 	 Stronger ouilding codes, especially with respect 4o fire 

safety, should be developed and rigorously enforced, 

building operation and maintenance should be subject to 

rigorous monitoring and enforcement. 

22. 	 Sanitary codes and licensure requirements for restaurants, 

markets and food processing plants should be developed, 

and inspection procedures adequate to insure safety should 

be strengthened. 
 ,Measures to eliminate unlicensed food
 

vendors should be taken. 

23. 	Development of systems for equitable distribution of health
 

care throughout the city and the nation should be pursued,
 

along with strengthening public health and preventive
 

medicine facilities. Perhaps themost practical strategy 

for improvement of health care bewould the development 

of a corp of intermediate health care professionals. 



REFERENCES 

1. 	 Johnson, K.G. , Aalyzing Your 11ealth Delivery System,

Yonsoi ,udical Journal, Vol. 11, No. 2, 1970.
 

2. 	 National TLuDerculosis Programme, Ministry of Health and
 
Social Affairs, ROK, 1971.
 

3. 	K.on, E. ilyock; A Review on the Pattern of Oeath in Korea,
Journal of Korean Med. Assn., Vol. 11, No. 12, December, 1966. 

4. Ibid.
 

4a. A"won, E.I., et al; On Patterns of Life & De-th in Seoul City;

The Korean Journal of Preventive Medicine, ""li. 1, No. 1,
 
1968.
 

5. Riley, R.L., et al; American Journal of Hygiene 70, 
135, 	1959.
 

6. 	 Tae-Kyung Choi and Joon Lew; Bacteriological Survey of Enteric
 
Pathogens in Seoul, Yonsei Reports 
on Tropical Medicine,
 
Vol. 2, No. 1, May, 1971.
 

7. Kim, C.H. et al; Prevalence of Intestinal Parasites in Korea;

Yonsci Reports on Tropical Modicine, Vol. 2, No. 1, May,
 
1971.
 

S. Major Policies and Programmes of the Ministry of Health 
and
 
Social Affairs, ROK, 1971.
 

9. Chung, K.C. et al; Epidemiological Study of Air Pollution
 
and its effects on Health of Urban Population, Special

Research Report, April, 1969.
 

10. The Present Status of Air Pollution in Korea; Report 
of
 
the Comnittee on Environmental Problems; The Korean
 
National Academy of Sciences, 1971.
 

11. 	Choo, C.Y. etal; Study on Air Pollution in Seoul City,

Report of National Institute of Health, ROK, 1970.
 

12. Sohn, D.M.; An Epidemiological Study on Carbon Monoxide
 
Poisoning by the Anthracite Briquette in the Urban Area;
Korean Journal of Modern Medical Science, Vol.10, No.12, 1967. 

13. Kwon, E.!., 
etal; A Study in Urban Slum Pollution; Seoul
 
National University, July, 1967.
 

14. Kwon, E.1H. (13)
 

15. 	The Third Five-Year Economic Development Plan 1972-76,
 
Govern:ment of ROK.
 



l6. Unpublished Data, 'IMinistry of Health 
 Social h'elfare.
 

17. Chul, ii.C., etal; 
A Study of Public Nuisance.in Seoul
 
Area; (Abstract) 1969.
 

18. Lew, J. and Kim, J.D.; Recent Trends in Syphilis in Korea; 
Yonsei cc,ical Journal; Vol. 9, No. 1, 1968. 

19. 	Kim, J.D. etal: Korean Journal of Dermatology; Vol 4,
 
No. 1, 1965.
 

http:Nuisance.in


PERSONS CONSULTLD
 

1. 	 Dr. Newman Hall, USAID
 
Mr. Dallas flunter, USAID
 

2. 	 Mr. Lir, Song Ki; Environmental Section Chief, Iealth and
Social Affairs B'urCau, Special City of Seoul 

3. 	 Dr. Hluh, Young; Prof. of liealth Administration) School of Public
Dr. Kim Chung Kun; Prof. of Biostatistics ) Health,O Seoul 

Lcology ) National Univ. 

4. 	 Dr. Kwon, Suk Pyo; Prof. of Environmental lealth, College of
 
Medicine, Yonsei University.
 

S. 	 Dr. Lee Song Ili; Director Public Health Bureau, .M4inistry of 
Health and 	Social Affairs. 

6. 
 Dr. Yang, Jae Mo, Professor, Medical School, Yonsei University
 

7. 	 Dr. Kim, Ii Soon; Prof., Dept. of Preventive Medicine,
 
Yonsei College of Medicine
 

8. 	 Dr. Kim, Kiho; 
President Korean Academy of Tuberculosis,
 
Yonsei College of Medicine
 

9. 
Dr. 	Lew, Joon; Prof. of Microbiology, Yonsei College 
of
 
Medicine
 

10. 
 Dr. Chin, Thack Loh, Prof. of Parasitology, Yonsei College of
 
Medicine, Director of Institute of'Tropical Medicine
 

11. 
 Dr. Rhee, Chonjuh; Head of Environment Studies Group, KIST
 

12. 
 Dr. Whang, Kyo Bok; Leader Transportation Economics Group,

KIST
 

13. 	 Dr. Hahn, Sang Joon; President KIST
 

14. 	 Mr. Rhee Choong Sheek; 
Chief of National Nutrition Office, 
Ministry of Health and Social Affairs. 

15. 	 Mr. Shin, Kyong-Shick; Chief Waterworks Sewage Division, 
Ministry of Construction
 

16. 	 Dr. Kim, Jong Kun, Prof. of Biostatistics i Ihuman Ecology, 
School of Public liealth, Seoul National University ­

17. 	 Dr. Roh In Kyo, Prof. of Epidemiology, School of Public
 
Health, Scoul National U:veS.-zy
 

18. 	 Mr. Kim, liyosan,; Chief Public Yuisance .0asureMe1t, S'oul 
Institute of ilygienic Laboratories. 



Persons Consulted (Cont' d) 

19. 	 Richard !i. ifarris; Sanitary Engineer, 'orld iiealth 
Organi ztai on 

20. 'fr. DOnalLL ThOMas, AID, United States Mission 

21. Mr. Donald '\eilly, AID, United States Mission 

22. 	 Mr. Carl F. Bartz, Jr.; First Secretary (Cultural)
American iLmbassy, Korea 

23. Mr. Keith Cnriastion, Urban Planner, Korea Institute of 
Science & Technology 



VISITS, TOURS A'D INSPLCTIO.S 

Tour along ian iver to view sev:age outfalls %atertreatment plant intakes.f"at
 

Trip to countrysidc village, Duk Chon, 
 iiwacheon Province.Viewed several dams on dan River and triuutaries. Thelargest dcim in Korea was built vy Japanese in 1930 's (}iwh'aceonDam) and displaced 60),o0O peo)le. A large multi)urposeunder construction, Soyang da­iver, will displace 70,00 (circa).
Also viewed Chumpyiun Dan on iian River. 

Trip to Inchon to see industrial corridor, fishingindustry and potential for development. (Water supply comes 
from Seoul.) 

Visit 
to Korean National Institute of Public iicalth.
 

Accompanied nigiht soil collection truck, observingcollection from privies and delivery to orchard. Alsoinspected one 
of large nigit soil repositories from whence

soil is bagged and sold to 
farmers.
 

Tours 
of retail produce markets 
(meat, fish, vegetables

and other food items). 


