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S-U_MiL{.ny 1"ar reiaE-c:ship b;:nreer rqctivrry irr rrr'b,:lci:l.lr: ippD_&"I-:3) ar:J reautr.;i$es to a!1iis&!s cjrtulycobactuium leprae .(Eemintlez, !-{itsuda anc'to a s"t"L1"-p*i";".-,d,G;-i "i:aai*rra-?;rft;&.fu.;thtee roethods. ,4 clcat relationship ccuid be deruocstrercd with two 
"ttttt-" 

t"*titoar.".{'rii-r*r-rry rjilrrrff#cortelation could be dc:rro'tiiFated by.the metirod of rcgressio* aualysis betivl:o'tutr.r.uti,, a,rd all tlrree tr-ner ofraaceivitics; ho*"ctct clrc lcvc-l-of correlatio.t (t:) i1'11 1',1"q,r,11,. tr:,,. fhi. rru i, riro ,.:,1",t.?*i,'ir,,lr.;;;.;;ii;lrr;;
i;' per of teacd-cii"c :r,irh T\fl('i '.';.rrirutr'L.rr.

IN'IRODUCTION

The relationship between leprosy aud rubercuiosis hes everked. consielerable
interest from the earll da1'5 of leprosy- research. The av:rilable literatur.e ;;;;
subject has been cornprehensively r:cvicll,cJ fiom rimc ro timc 7, I:. lj at rccul,lr
intcrvals indicatir,g thc co:rsidcrablc scicntific irr.tcrcsr iu thc subicct ari<l irs i',t,ror-ri1.'*-
Howevcr, the ga.ps in oui: kuou'ledgc in this arca are ;.et coirsidcrabic. sJn;; ;r;1.,
llorkers llrrote that leprosy and ru-berculosis are 'arrtagonistic clisea.sesl,n. 

:CI;;;;i-

hrvc n-otcd tlrar paticnts with lepr"onrarous cliscrsc oftcn if,rd,:,1 to develc,p tu6rr;;;,;;
disease as wel12. Further, tltere is also el"jd.ence thar flrc srarus of hvr:eiscnoiri"li"-*r.,
mycobacterial antigens, or its irrduction or modirtcation usiiig iiCi.',rr*". *#bnt'tl,e
subseguent development of lepros.v diseasc.

The earlier studies have all irtvestigated the relationsh.ip berween reaerivities [6
lepromin ofhuman origin and tuberculin reactiviri", and none'nppffir to !r*ve examrned
the rclationship betwecn tul-rcrtulin anti rcactivity to Solublc Prorein Aiitieen (SpA)
of ltryeobacteriuw lepraeu whieh have now become available for skin ,ruiu" 

- 
I; rill

report is examined the. relatiovisHp betw:een tubercu-lin reacti\"ltv and reacLivrrri tc
Ti,ntcnt in A lof rtm:Jillo ,.rie'n \ lt J tL,* tn QDA
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I\4A16RIAI,5 AND METHODS

Thc tesis dotrc an.i ti:cllioCs oiau*i'sis olrelatio,rsirrl.s !gg11,gsrl rccci.lons .1-g11:;i.i

,i;;cr-ib.:cl in ,-ictail eiscrrih,:ri. " '0,,, 11r'*,.,r.rir".dolog" ,;-r;-;l;;;,-"'""' 
rvLr!' 6r

The nretirnd cf skin resring used was the standard intradermai rccl'rique recorlln-
crrried fcrr tubetculin testing ,-the skin tests being carried out on th" 

"oi". 
-rr-ri""f

the forearrn, at sires 6 - T cins..aparr. All individ]uals tested werc adulrs(tt 
"t';; 

;i
rgc, and *g:-") in thrcc populatio;rgroups intlvo ecograpirical arcas. i'irc,yitiEcns
tstd n'crc (1) Leprornirt A (of almadiilo origin suppliecl bi'Dr. Flastings of tfic Natiirra I
Hansens' Dissasc c.rilrric, c;,ri:r'i1le, u"s.A., thrblgL .ourtr.1- of th"c chicf L;t;";y
Section,World lic'rlth Orgatilsation, Gslreva), fz) a Sohible Protcirr ArrtiEen (Spnt
a{.a[- leprce , Fj"pT.!_ -b} 

riit'aso;ric disruprion uiii," org"ois'r, wirh. - t;";"i"; ;.';;;lirl!0,,eg/nri (BatchcDI9) -(srt'piicc!znt \.j.w.fi."ccsofrhctnaMrEpjVt. lcprrr
Bank, Hariow, Ivliddle11x, u,K.), 

"trdl(3) 
Tubirculin ppD - Rr23, : t.". p", ilou*

(Staten Senrm lnsdrute, Copentrrageil, Dennrark). 'Ihe rests w-ererca,l, wicl flprorri,l
A - Fcrnutdcz lc-rcti',,itl at 48 hours. alxl Mitslda rcacrivity at 2g days, 

",r,1 
Si;A ;;:i

Tubcrculiu reactivitics ai 72 hours. TJ:c rcrnlts rverc read ai thc maxinruin tr.ans\-crsr
ciienrcrcr of rhc i'dru.rLi,'r.p:,lpable, 

",irlr 
p.r.,inr,.t;;, S;;;J #--;;;fi;;;;iffir,

and of the aodrile poilpatecl-(.-:bservecl ) ivith A4irsuela reactivitl",

l-vailability oi rc:rilis ai dii'lcicnt loc,rtiotrs toi a.i:iyris oi tirc rci.rl.iorrsliips b*tivcel iercdvitics
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R,EL.4TIO-N$TIPBET.9YEEN,REACTTVITIES TO tr[. LEPRAEAI{DTq.BERCUT.IN 4I
Results w':re titclclcre avriiable for reactivires ellcited hy r:hre* dift-crent anriEensirr thrcc flputatio.*-*.?,'F'r in rwo g"og*phi.ri;r;;;:F;61-"ri.' Til'r'firij*r?;;;

exaririned herc will be rhpi berrvccr rib.i.oiio,"r;;il;if #Fernandez a.nri Mitsuda
ind lla rcacrivities._ Eroad\',. the -rerationrlr;f urr*.,t"'r"-roi"ili.; ;"-;;i;;;;:?
!,1!: !f, i:!i' k ! : :_: {t:pro 

mi n A a' d s r a) 
" " 

Ji,,b.,. ;il ;; ;; ; il ; Ji ;. ;*;iJj
:i.1^:l_(? "rli ;,-Telations 

bc$vee' reactivities by trre irs: of regrcssion #"ryrrr, irrltile changcs-jn thc parterns of frcquency distribudons of a reaciiitv, ovJr"rc rJr,o*io.,r,*
are classificd accorcling to irnmunologjial sratus [wlreth*, a ', 

-;"-''i' 
il::o;;];#::i

:1._:T""I"ir.or" (or "rieg.rrivc') J oT another ica*iviry, ."J 1.i irr"';;.;;;;;;"ni
cornbinarions of reacrions of differenr immunological'sratus iri *lrooq ;;;;i;-;-;h
tvpe of reactivity in rhe same individual.

. ln elre airalysis.of reacfions, the dift?rentiati*n ot reactions ro airtigerrs s{ Ad. [etsraeiiito 'oitort-rcactors" ("negative") aud o'reactors" ("posiriv,e';y.ootJli*-a" *i-ii#ii"
easuy on tllc basls-ol a,srmp]e examination of frcquency disrrii:utions.iil,n suclinterpretatioll was difiicuit wi1\ the. frcquerrcl, dittr;li,triotiu of ,u1.,*r.,rlin reactiorrs.
Further, it hm becn 5rrggcsted tirat tlie ciireria'r]it t *"-y h*u.-i,r [r* usccl for classifi-
catio-n_of "ncgative" and "positive" tubcrculin r.r.rrio,rr'(ro;a",rtiry ,i.;th;;il;;,by Myc.obacrerirmi rtfterailisis^- anarogor"rs to the ;';"";;;;n.;;;nenr 

of crisrributionsof rcacrio:rs with antigels-of 
.nzl, lepTnl - may b.;;ii".;";l,r'air*r.rr, altitude ancl

geographical zoncs of sri Lankae. ' Thus a rcaction size of 6 rnm or rllore ma\r
be acceptable for a "posirivc" rcacriorr - o'reacror;l -r rri- rrinr"r, 

"^r"*ril" l"jio *ri
or morc ar a iov*c' clevrtiorr (rhough wirh grcatc, "...!. Th;;;il,",r;;; ;;irnmunological srarus of tubercuiin r-eacrions #"re used i" Jr-ivrir,l*;t;#;;;;
rvere used in the same type of analvsis.

Tanre 2' Eivari:rte fielue0c1'distiihutio:r of tsbercnlir autl Fcraaa:l*z reacirions ia lire sln": ii:liir.icluals, i' 'the
rvholc J,olrrrlarion
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In Tables ?, 3 and.4 are presented bivariate frequeney distributions of Tuberculin
mrl Ferrrandez rsrctivirl'. Tuberculin and Mitsutlr rcactivity arrd Tubcrc*lin and SPA

J' 
',

r€aetiviry iin the sam.e indlviduals) respectivf" in the whole population tested.

Te.pm 3, Bil,atiate $:equr:nc:,. clis*ibttiot of fubetculin and. ivlitsuda reactionsin the sam,e individuals,,in
rvhole groPulation

--MMSUDA
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itrvo reacrio.rs). 26/6 ard 28/4.

T.mrr 4, Sivatiatefiequencvdistributio* of tol:erciilin *nci SPA reections in rbe. sarne inilivid'r':als, in. the
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, In TabJe ,5 is prusented the correlarion bscrveccn rcaciivitics tcr antiglens of &J.
leprae and tuberculin ,in the whole . pooularion srudied, irrespeciive of itcation or
BC_G -stattis. (Ferirandcz arrC Mirsudi :eacrivitl, in relation ti tuberculin could be
studied at tlvo iocations and SPA r,"irh tubcrculit-, ;r, onc loca.rion only). Wliile all
correl:dor.s are,highly staristiellv significanr { a > 0.01), rhe srrength, Ji.orr*i;;;r;;
(r2)-were low, the closcst corrclation being betwcen Fcrnandc, and trib*rcuiin rcacriviq.
and least betrveen SPA and tuberculin:reacriviry. i

Tasr! 5. Correl*tion betn'cen cli$^*rent r*.;1.n5"'T;;rJr:?o;; antiBens af M" Leprae end tubereuliii of the

Corre la,tion betv,'een Constsnt (S.E.) Coefiicimrt (S.F..] y2 F v'alue
Fernaudez vs,
Ttrberculin
l'4itsi:da vs.
Tuberculia
SPAvs".
, Tubercuiin

2.8044
(0"4004)

2.5695
(0.692?)

J.OJ+
(0.779)

4.4s11
(0.064)
0.4.581

(0.1122)

0.3.478
(0.088)

rvhere r.vhere

il.n /.9.916e,:

u.n Id.661F*

0.15 15.57+*

S,E, * Standarcl error (v;ithin parcnthesis) ** Statisti.ealtr1, signiiicant *r *o J > 0.01 t"o"t

Tasrn 6, Ccrreiarion betweeir difitrcnt reactivities to utigers ai M, Leytrae Fernandez and Mitsuda) ari.l,
tuberculin,consielered in relatioil. to non:tcactor/rc-actor statns of Fern:nCez, ldirslida. rac Spi\ reactivities llevils of
sigaificancei

f"t iin**"**. t"Gr"irf"r ^ 
fltl:s,"ra^ .,rf"ir-"r..rli" SPA vs. Tuberculin*
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I R'esults with SPA and Tubercniin were available ooly lor a single location ai Mahagastota; Nrt-Noa reactors
R-Reactors; NS-Notsignific*ot; * *signifcalt at }l 5f levei:'** 

-Sigaifieeni ar ) 1{legei,
F - Femandes reactiviry; M * Mitsuda seactivitv
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In Ta$le 6 i:; pri.scrrtecl:i sunr.mary oiTlle rnal}tsis of eorreiations (lev'e]o of signi-.

fic,inee) $etween ruiirrcirlir.r. lnd Ferrrandez, Mitsuda ;irrd SPA rerretiviry. Thc lcv.-l

3f si5;u.'il[ir,ltc irf r:ori'cl,ltioirs l::1..1 berr, *rtll1'slr1 .sei,':,t:;tel1'.iii 
r:cs1-,cel _ol norr-reieror

:.-rutl ie,,ctor srarrls t0,tt of Fcnisndc,z ,inrl fuiitsudr rcaetivities ancl SIjA rcaurivirt.

Tire rc;:ctor.grorips of tlrc rvholc populatiou scenr to sirorv tnol.,st;rtisricalll' signi-

iicaut corrclntj.lrls tlrru do thc trnr, ,..t.ro. gl-ollirsr Also, uonc of the cohoris stuclit'cl:

in ths corrr:lation bctwccr: SPA ln,l'Iubc.rc-ulin-showcd sratisticalit' sigi'ificrut corlu-^

iatioirs. N6 clcfinitivc treirtls secm. ro:ipp&rr in relatinn ta the othcr correlarions ol

other coh.orts st'r-idiccl, i.c. -rr.irh" IieC] v:rceinltion sistus encl locrtirtit

'flre.sc.corrdr)"l..oiulrrrltsisclrric,rl (irrr\\"1\tlrc-\:tll)illlltio'roitltc\r,ri;riiurisol"tltt'
Fr..tlrrcrrcr.dirrritr,riions of ,"*,',;o,'r rnirlr r'lt,lrrqcs itt inttrtttttoloqicll stirrili ()t:r tlr'ti'r-

;;#i;;,;;';il"t," itrfti.l, could bc" rubcrcr,li,,,'F"rn.t,rlcz. Mirsrrcir.r Sl''A.r.:rcri.vi.tt')

(Fig6r'Js 1-3). li ii ,.ot.r"orthy that in *ll eases thc: flcqucnc), clistributions shc,r'r'cil rher

ilre"cscnti,rl ciificrr:rec \\,as rh;t tlie rcretor elistributions (wireir cotnlrarcd lvitir tlie
ri";:;.-.*t .ii*i*U.*.,tr) sirowcd r rccl.r,rction of non-rcaetors (of thc diit::ibutio's
b*irrg 

"rrn*;tt.J; 
o'ith ,i in.r..*" of rcactors -:-r "'shiff to t]r':: Ltght"' Til'j 

-lnej?l'
;".;i;;;;ihi, r.r1. sccms ro lrc rt Pussclhnr, rvith the distril'rrir::r.s o'iMitiutlr
reactions rrfiich secm*el to shor,r' tro mrkcdly lpnnrenf ch*'nge in pa-ttcrit of i:eactiotr's

rr,'it'h in:.munological stetru oi tubercul in reerticllL.
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rnm5.

. Ar]othcr way in lr'hiclt sotnc iuvcstigators har.e cxanrined tlre relatiorrship $ef weer1
tu.bcrcillin rcactiv.iirr ancj lcpromin reacti;iff is to cornparc the occurru,r." of iporitio"uii
(viz. reactors, anC rlon*rer"ctcrrs) in the same individuals with both. Such evaiuations
are Presented in Tables ?. I and 9. The most striking change observed here is rhe
eft?ct of RCG vaceinaticn in markedly i*,creasingS thJnumf,er of reactors with all
threc reactivitics. Apart from this, evaluation" of these resul$ ao ,ro, pr"r#
definitc or specific conclu.sjons regarding the concurrence (or nnr) of i***""i.ji..i
status as assessecl rvith difierent tl,pes of reactivity
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Frcunt I. Frequencyciistributionoft,rbercuri,:ret.r;ojlcwbereFerrrandez reactionsize rr-as

rnd >2 mm. (.-..*1
(,r) at Pussellawa
(1r) rt Pedrr:

Flcrnn 2. F*r'.pency clistrib'.rtion cf tu.bercirlis reartion$ vrhere Mitsuda res,crion size rvas
arid ) 3 mm.(---;

(a) at Pussellarva
(l') at Pedr:o

Frcuirr. 3,

Frcum d-,

FJa;uRR j,

B. TRIYAGAMA
_ i-: - l!- -; ' ,

d2n'n (* .- 
- )

(2nrll'. {---i

Frequencv iiistributian of Fernrndez reactions rr'here t.rberculio reactloll size was
(,t {Srlm, (---*-), and }6 mm. (__---) at Puss'ellawa
(b) ( 9 mm. (- -- - 

:)" and ) 10 rnnr. (*---) at pussellarva
(t) {5 qrm. i- - - --), and } 6 mrn. (--_-) ar Ped?G(,!) i p rnrn. (- -- -- -), a'rd ) 10 rnm. (--__--l at Pedr.,

f:c.'i.re.;cv distribption of Mitsud: re3ctio:t rvhrre tuberctrlilr reaction size xas
|c) < 5 mnr. (* * 

- -), and ) 6 mm. (- -- -) o.r pussel.lawa

('i) { 9 q*.(- * * 
-), and } l0 mm. f*--) ar prlsseilaw?

(r) € 5 rqm. (- *-), ancl ) 5 mn.(- *-) ar pedro
(d) { 9 rnin. (* - -}, ;nd 5 10 nrnr" t-*) ar pedro

Fr::eqnencv distribrition, (at Mahagastotr) of
{a) tnberculin re*crions rv!g;c_!PA rea*ior.s rvere ( 4 rnm. (*.-- **), aad }5 mm, (_*'.-:_}
(t) SPA reactions r+'here tuberculin rel*ions rverc 4 

-5 rnn, {--j, 
"ua 

-5 
O mm" (-_--1

{rJ sPA reactioas n'here tuberculir: reacrions r.;ere ( 9 mm. (--.- - -), and } 1o mrn. {---)
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Iarr'r 7' Occu::ence of indiviciuals rvith difG;ert immuaological rtatus witir iiflbreut re;.:ctivities
(associatiun berrveca Fcni.-ndez, Mitsuda an.r cubi.curi:r rr'.r.rir jcics)

Perceatrgi: iudividuals

Status oftuberculin,
Feniaudez and Mitsdda
rcactivities rcspettively

'rl./.hcre tuberculir reactivity ",.,'as

considced non-reactot if
reaction size was 5 mm. or lcss
and reactor it-6 n!m, or more

'Whcre trrbercLrlin reactivity rvag
con.idcrc.l !Ioo-rc'.cto! if reaction
size u'as 9 mrn. orlers andreactor
if l0 :mn. or rnore

BCG - ve BCG-Fve Total BCG -ve BCG-tve Total
RITIi

ARN
l1]\{N

_i(\1{

NIdR

NRR

NRN

}JI{N

16

3

6

I
T6
4>A

10

l6

36

6

1t

2l
17

6

4

22

l0
17

tu

9

t2

l4
.,

7

18

27

ll
16

19

2

u

26

i,1

t0
4

I6
1

3

7

21

28

11

t2

Jl-Reactor; N-Nort-reactor; RRR-rcil.cior to tuberculiir, Fernrndez aird Mifsuiia respectivcly, lvlfN,
::iTji:j* 

eo ail t!rte*, RRN- r'eacto:: tc Fcr;r;:nelez aird tuberculil 
",rd 

oo*j.""ito, t; Lfir*1, iirp*rr;;,'"#

Taslr I Occureace of itdividuals with ditferer:.t irnmurr6iogicai status with..ditferenr reactivides
{asscclaticn bef,r,cen SpA anC tubclculio reJcti;ides)

Percer:t;rge iorlividuris

Status oftubercu-lin arrd SFA
rerctivities respectively'

Where tubc'rculin r"eactivity rvrs
considered non-rerctoi if rcac!ioir

.size was 5 mrn. or less.a-'ld
reactor if 6 mm. or rlote

Wbcre t;rlierculit rcrctivity was
considercd Don-reacror if reactiorr
size was$ rnnr. or less and reactor
if l0 ,rrm, r.tr rnorc

RR
' Rbr

t{l{ ,_.

hIN

]3CG -ve BCG *ve Torel iiCC -cu' BCCI-vc Totrl
15 f---lt* *
6,35

1t'l

I
?? t(
6ir

92415
61 32 52

lq ll JA

61 38 52

R - Ree*or;N-Noo-tcactor;.RR -teectcrtotubsrculiuaud SP,{ tespectryely, .\.\ - Norr-reactor to both,Rtu - rr.2.'i1 ,.- ii,t..rc,,ti:r ,r,1. Id.r-ie+ccr,.;pJ',\; N.'. :,,;.:,;:';;i;.;iii r,,r r(r.,.., 1,1 !q\
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rrec e oc;'lrnc: ';i:,*',*:::,--;;1.:',*1,il;':i::::i:'"' sJ:;']:"s ro rrit{e'le;rr

Pcrce:rtage lrrdil iduais

tVhe* a tub::::cirliir irr:tr,-ie:rctoi \lihrrir I tubi:r.clli* not-resft$r
is a tgrciior.r of 5 utrt, ol ri I rr.Jci:J:Lri1 ot' 9 ntm" ltr
lcss, and rel.ctol i,\ 61nnt, 1ess, taci irictot 1rr11.
0r E10rg or 1110Ie

ECG-r:e BCG'j'r"e Totrr,i .DCi,i-ve B{ltl-ir'; T'ot:l

Status cf Tuberculit, Feraandez
u:d M it.uda r r"rcli uiti cs tr3etltc:
* .;r'l:sre status l:f eeeh

Aqr,:c ll
t\

l liragree 11

N

St:t-us of Tuberculin aatl 9cni:tder
ieactivities ody * .1-1.r" ctetus ofeech

Agree R
l\

Disagrec ii
N

:\tatus of T'utrercutin utd Mitsuda
Aeir: R

N
Disagte.e P-

I.

16 36 ;14 i4 19 29
i64 tl 4

iE l7 6(r 14 S 7l
5{} 44 5i 69

t8 41 66 15 21 5$
16 )5 14 29
3? 11 -1.i 12 6 s0

:lf 44

25 48 57 2l 25 46
2692713
95'!3 6255

40 37 44 6i

trt has been shown that the srnrller reaction sizes to tuberculin are due to "non*
specific sensitisation" - ttrle cross rffiction elicitecl, due to inGction by some oth.er rn1.-

cobxcterium. Tlre problern- of nor:spccific seirsitisatioi:. is complcx, n'ith probabll-
rnultiptre {lctors influencing its occurrctce. Of tuberculiil reactions. the interrnediate
reatciolr sizes {of2-9 mnt are eonsiclereil to bc largely dur,: te, sucb {on-specific reacticns.
The variatron of Fernurdez and l.{itsuda reaction },-laitcrils rvith such norl-specific
sensitisatioil ri/as exanliseel liy tlic comFarison. of frequcir"cy clistributions of the latter
in those whose tubereulin reaftions wo:e (a) { 2, nrnr (b) 3-9 nrr:r, arrc{. (c) < 10 mrn.
These patterns were examined rvith cohorts q:f diltererlt tsCG stiltus, wb.ere numbers
permitted, at Pussellawa anel Pedro. With Fernandez reactivit,v, :n'hich could be
examined in both areas, with increase in tubercuiirl reaction size, there sl:cnlr:d to be an

inerease ir Fc=rnatrdez tcaetion size as iarell but thcre -rvas uo ehaxlge t'hieir eoulel be

sud to, be pecuiliar to (or specifie to) the non*spceifie sensitisation group. With
Iditsuda reactiyit), the comparison lvas possible o&ly at Fussellawao w-here the Mitsuda
pattern was similar in all thrce groups of tu-bercutit reaetivit-\i.



RELATI0NS!{Ip BEfwEEl":r Atitcl-rvtT-I},s :f0 .1,t. tEpt?'4E aND TUsEReLrtIN. 5l

L}JSCU 5sTON

^. _I!^: 
t-:y]ts,prcsenred heie sh.olr, a sratisticarly significant, thougrr at a iow revel(r: )c't correlatiorr, betrvec'n tubcrcirlirr. rcacrivirr, and rJactivity to anfircns of M. lru)o, .

For correlations betr,veen tuberculirr anrJ aniigcns of n[. tri,rai,r;;r"-r-;;;;i*riJ#.,
than tlrat for eorrelations betr,r,ecir reaeriv-iries ilicir*d Uy -tiuf*tir cf ,q,r luyrur" 

- 
ib,

relationships berween tuberculin and 
'ther reaeriviries *"# *iro .r,rfir#-j't , it.

exanritiation of frequency disributions of ciifferent reactivicies ir.i.-irriu" ir t*"..i"ril-
gtcai status (ncit*reactor/rcae roi^) of :irrofher type -cf rcactivity. rit* *""trio**op
ot the co;rcurrerrc.J of the iuirnunoloqicalstatus ofdiflercnt ty*i:ej of reacrivitie, Jro*.o",
faileei to slt':w. any defirritc resulrs **t*pt to elcmonsrmr" rfrT I'n-fl,,"n". of BCG rraccina-
tlon statils rit ttrcrcastttg the occurrc:icc of rcac:toi'sfatus. Furthel: ir was itot tlossibleto, siroiv a',r'.special lrtfl*crrcc of "rror-spccific scrrsitis*r;,rn;,"""r"-,1;,l"u';;rr';;.,i"1,
tttbcreulintE5ti'I]gotttirepat'ern5ofFernanjczaodMitsuEi-arcaetivitv

Direct comparison oi tire dat:r of tlris survey rq,itrr drat *f crher nororieers is notpossi[-ls, bccausc of differe:rcrs of rire crjreriir used for evaluation (.iitrb;;;;; ;;;;-
trsed fbr rcaciing arr6i s1 cleJirr,-'rrir;.,, .',,osiriv,-,'' 

",,J; 
n.f*t;o";.ir".a also of t1,.'. ,,;il;;,trscet' -Ho$c\rct thc collelusiotts ruaclic<J. by diffcrcrrl rvorkcrs havc b,',:rr ...u.;Ib!e.with "earl--v lcpromin reaciorls" reael rt 4s i;, ;r .o"rp;Ji,iij, ,ot .rrulin reaericns,Fcrnarrdezj rcportcti. ?gl'ce,'u{-'rlf r'r,l dislrgr.;r:n1r-,nf, rls !:(,gards 

";;;;;;;il';';f 
;;i,

:Lf*':t ,feartrvrt)', lrl equxl rrrrrnl:*rs: Krrpfcr, .iinilariy 611ld ,,o co,r"i*jic,n. With
:ll,:,I]t;t,re!':ornrx 

lcactlon' ri corielatiat! lvas refiorted bv Kiip{br:6 anel Darili t, ol.,ztr"!tilc Koorj .rtrl Rutq;r'.' fi-r,rr,i r:11 (:o1(.1:ltto1.
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