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0t. 7~c 1 -. Y . Ch--r.e T.

Off th . cc:-ce-, Off £e. n:a :a:re a.re co: ac:witorv .a.

of zs.z.. ...c e..0- a -*y
~ of thete s aazc:z. f '_tor. Sce z!:Zz" -CsLer it as

aincreLase i .*.the ~.v~cff bi"O .y In. a S zfcseazcn off the year,
0o.Iers rec3 nZ.-.e -*.as Cd_'-to the conc_-z off z~~n.rise,

'I.ly..ei a-r. -t.Icnof-ses by =o-hs z al.so some-

fivel-Y c n erizano: of th ioan2 ofty

is necessa:ry to dffferenL4iate the concepts off "seasonal fluctuation",
lseaascrna2 rise" and ?..eve.. off o~ctond"tioned by se-oa

'nroner-ty ;-:hc i~ c:;.ec, -ve:y -:.e ..t o --,a a~~c~o in -.he
,otyof 'I-e--iousz.cs and ,,Iich i.z extr-_=Ssed by a rexa1arly

ret~a~n;::zrezeo:f d~ziL:y nZ specIffic ::onths or saasons off the
year,'b ca'n~ hei~ne off seaso:.a. fct:; Another re1'ection

of ZraZon:1aaor iz; -. e -zeriod off tbhe zeesonaL decIfne, durini
-- e beginnir.; off which . ciiit usiua'!c .ze to rer-.i at, a sig-
n~fca. Lec..,ztrir a m 1nzs fter wrd s . Thas a result off
z e a.; a. I :u c t: t -, r_ .a ti o n off a hg h 1e,,re I of mcrbidity in

sUic-eric zf c:he yea:, :z_-de u- J. -z cases belonging to the period
off r,. -L e anr -:o ~h ~i~~fthe dec.1ne. 1r. its turn, it isz main
- -e leve2. off =obidt f n zheze per.1ods Vhi.ch_ deterines ta~ Ieight off

:.e annual~ 3.evt:! of' idenCe.

~ ~ff~c~a io ~anfet~d ~~c te 'n.uence o f the, zo-



--~orthat isa, factors vhwich have a regular periodic in-
Ot "b eideai; process during specific months or seasons of

~ t~ ~es~ftreprtwe will exseizie the m~ethodical aspects C",
i~g~t)*$Ata-anual distribution of incid.ence.

~ ~tie st~yig'he intra-annual disatribu.tion f niz ce by norJ~
%~bls, s A* at~ the abso3.uto or averz e daily nubt w' by

1* r ?*Utfe sigflificiance of the ntnzer of cascs fc,, each month
~ thea xnil total of - =ea. (relative n'ambers of distrib~r~ion), the

~too "*f the awerage'daily indices f or each month to the January index
to* the- %-iia~ in that year, or to the average daily iraex for the

tbi o''f these methods is fully justified vhen stuzdying the nature
~ th &thlydistribution of incidence for a given year. Along Vith

A~ ntlysis of e&a of these Methods leads to a conclusion con-
~ ~4tefr~~itdsuitability for epidemiological practice, which

~ %(*. of ysingthe intra-anual distrib't ion of itecidence
only- W for a given-year and a given territory, but also in

~ o~*isl for' various tr~tories and for various years.

The percentage ratios of the monthly number of cases to their
~ ys~ytotal (specific proportion), just as any extensive indices,,

dstra oWay "how the pbencmenon under study is apportioned into
component parts" (Merkov and chaklin, 1962), 'that is,. they charac-

U~~ete ttructure of the intra-annual distribution of incidence
Y 'AVtthoat answire2ng the quetion concerning the frequency (intensityi, of

tacidance in individuial months. In addition to this, changes in the
4 .'relativ* significance of the number of cases in individual months in

diferet yarsmaybe amused not ony by a true change in the numbe
of cases in these months,. but by a reverse change in the nwaber of

csain the course of one or several other months.

Consequentlyo a comparison of the distribution of incidence during
specific periods of the year in the dynamics over a number of years on
the basis of the stated method of calculating the intra-annual distri-
bution of incidence may lead to a false concl,,.son. Based on this con-

sideration, the analysis of the intra-annual distribution of incidence
on the basis of graphic indices turns out to be little sui, Able.

When analyzing the Antra-annual distribution of inciden~ce on the
basis of the absolute or the average d~aily num~ber of cases by =~nth,
consideration is not given to differences in *zhe strength of the pop-
ulation in various territories, and even for th.-e sae tVerr*It-ory in
various year. Therefore, differences inl the intensity of seasona. rises
which are frequently detected on -,he basis ot' su&I- -r.ce y i.-, ac%-.,
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-th e. 'popuat "o i

Ifol ftom Vh'at, haa beet, sa d th .t fo -h pseo aI
irgthe a-ittraausl 41 ,ributn ILI fo~es

tuniber or' -eats 4 t ba~sed, On vtr- ,iu t er-r t 4 t S

~o alc~ltilte -Vonthxly c-ziderte rate

§ '~thati, in ildic"S jer oo pr 100,000, O' : Ac

It sh 1& z. lso be ta~xter Lto co adi, r~lztion.-l hat~ t'he --
z6onal ~i~in to& biaity on the, same territory in, vaz'ious--Z 5er sV
as -on Vaxlous territorieas ate 4ete Z.-.,4ed to a sgi ant aer by' -tbe

- ~ -66mtpiti~n Of the *pp-alation. Inthe vatlious age, -grouz of, thle
~Oullatioa t1~ e dffqrent ±i e 'to mrbdysat~Imp in

th~~f- &bec fata.d~erdenoe ,~ he nbex, of c ses. .herfo j"
'for a dborqarative -eValu 6h,~ of the I r.nua~i~1.u o offin
dcdence, for Varibus 'terr iies o the 6 we territory iii V Ari
-years It : s nedesgy -to, analye ;%.is phencmenon, taking itot conaideta- -

tion th. :dif eetonces in the a-ge structure of the 1pplzation fOr, thbe
years 6r territories' bein c gad. Yo: hi it is 6e&dent to cal-i

cuate the iintrsaannual. distributitz of icdence nidcspr1,Q
0 1060006f io~ton h sp c±' ago$~hc~ ate afected tlhe-

most by that, infect16n. lor drol~ ('Chide II nfciosa
insi~ii~c -tpro ability ot error Viou2d bd- fawnd whei usling as this

O ontingent the poput4 Ion in 49es UP to 15 yas

We wi'IJ dV01ll ±n zore detbail on the mb~tlhod of- calculating t-4e
in'ht4-;-ara diStrton Of ncdeceo tbe-baiis of the rti,6 of -

~eb ~ te ~r ~f~ ~ h~O , t e 4worage. monthly
#-#bet'ot cases tor th ea pt tl r~tjopO 0h mvrge daily iiwubet'

o c g e for, ,itch month to, the aWVera daily nmnber or caes Oor- theI year). The fac t s ta dni~Urte c ept of "SeasOiarise o
-ndenc is6 h ntactedvwith this method of calculati-rg the: intt-,

zanntubl di-0t~ibiO of' morbidity -. Awqtho rs, usinig his mehd rter
to the period of seasozna rise As those monthls when incidence exczeeds
the a0e4g yerl evel. Wep vill examine this poito in s eeal

* Figur*;e 2.dets the intta-4ainu~i distribution -of whooping coigh
'icidence- in the, tatvi~ R-S Ao 198 and 1962g. Inlq nience

-evceeddL h v~~ n~a ee in july-i6 !st and ~ov'erb r. -With
th tted App~' to the deermiAtn of snlntre, it is ez-

* ~ ~ resiy thu mnhswich shoul beco aiered as the pezi, of the
~eashaI'±ise I~ ihcid~nce., :Rwever)i ti case the eido h

e~~~c'eed~~in th a~rg ezl ne.A h aet~ete period of the

setso 644 is in-dludeb Axigu#t, when -As~ as t esult 'Op the 'pre-
:c~dn vaise fet 04ud at a, !LveI Ixedn th, avrey eels



~ '~~ ~til1mo0 graphically revealing the ~~reoino uha
~ 'p~cah-to the determination of seasonal -ie s an a,.,lysis of h

- thAil distribution of incidence in 0962. 'nhis year i ncidence

~~~-,the, average year.* lel in M arc. C Le2~ 2e-- ,

th period of the -usulal e, ~~n;cmxs t a- s e Jun e --tu 2Y' thIe -lZ-vel '16 --U< -

~v~e~g~yd~rly index, and consequentlytes-. -4-

Qther deficiencies in analyzing the dlztriloiutrj on of -i-c-ld-nce
~ ~baedon the relationthip to the average yearl_-y level a e revale, it an

le. epef' the ift"ra-annual distribution of measles inciclence ir. the
OAzrbAAdZIIA SSA in 1953--1555.

cis haracterized in this case by the fact that the seasonal
"ie begins at the end of one year and ends in the beginnin- of another.
bdth sam~e time, an analysis of the monthly distributlcn:of inci dence
Vin espct to the average yearly level, limiting the study of,- the dyna-

.Of--c moibidity within the framework of one year, permits only segments
9 he seasoa curves too be taken into cons ideraition. In one case this

tex'ttiiation in the rise in morbidity which adl begunq in the pre--i0~ Year) and in the other cas -h einn of a rise ending
na ithollowing year.

_" 'Thus, the method of studying the intra-annual distribution of
ilaiidhce on the basis of the relationships of the monthly levels to'
the-avetage monthly level for the year turns out to be little suitable
_fotr allzing the seasonal1 rise, since the Seasonal rise beg Ins before
lucitiidence exceeds the average monthly level and is completed before
incidence becomes lower Than thne average monthly level. Consequently,
this method does not allow consideration to be given to the beginning
Of the rise, at the same time :.!aking it necessary to relate to the
period of rise those months Vlcn the rise in incidence is replaced by
a decline. Besides this, th'e use of the stated method make~s it neces-
sary to asb,.ign to the period of seasonal rise those months when incidenceexceeded the average yearly level, not due to an increase in the influence

of sasonl fator, but on the strength of accidental cases, while the
truly seasonal rise may remain unconsidered due tU-o the fact that -inci-
dence duaring this period might not have exceeded the average yearly level.

The caastion of what period should be considered as the period of:
the seasonal rise can be answered most correctly, as it seems to us, ifP
we accept the point olo view of those authors (Guslits, 1959; Rogozfn and
Shura-Bura, 1965, ) who calculate t"%he period of t he seasonal rise from the
month when incidence begins to increase in com*-can son with the minimum
level up t.o the month with zhe maximum level (af-';er whichi a drop in
incidence begins, lasting to the following minimum level)

1_01



HOW~e, -jIt rn be ziy4lated th*,at the zont~h in Vni~ ab ra4enc
ItIL"begins- to tnorea.se -In coim-parison with the -m i ley~ ao 2y

A ~~ onaiee as Iae~ oret onl' o ot the sea~t~ rIse, It J-;, ne'cessary to
'be cWV i n ae a f 'Lr-t oat all, that, -the prevalenc qe7 b, ncidence fmI~onth i Q& jO Js t -e ~~~ n ~nta ~ ~a c
reqqe*- but. is actiua3AY condiiicned b the
factors A;n exl~~to* -thisct.c . . ;s
called At ar-d -sewonal curve, 7i or. the Lz,~
data froza sever~ii. years, can--be tu~e yt

Ortitia Z.61tlt- (~a the Py 41y ~if _Cae' 'o th- di f fer-,
once in me orbidity ind.ice;z :ing 'the raon -.- of' =,te e ' Co,-res -

1)rndingly w-Yith Ois xne4 6f. the period. of stasopna2 rise it is- neces-
saytotk conzideration the nonthhe incience -zezetially

exceeds te~ leveol of.' incidence dOxring th4e -!)ev4Ous~tonths.

Evaluation of the sigC-ficahce~ OP the rar-Icut ;aorbidty, ind.ices.
14 this' cvte may be- carr 4d out eizhez' by me -' of c pr-~ t- d
'fere'nce of' the idices, with the- vvera.ge'error of, difference, or by
tmeans of c&.teiining the reliable inter ral on the- basis of, binomial4isti-ibutioal. The- p;ropos4d z.ethodi for cJ. ,;in th ioreto
the ieasonal rite maIs, it pcosible; iihen evalueting, the- dyrnsmiis az'=dOlevel oI ncildence during -.he period. of the ie oecuefc~ti
period the uzonths wvhen the increase'of, inci ece ,urng out to be'acci-
'dental, not cauted by the -influence of seasonal factors.

Rovever) statistical ztethods should be used in conjunction wi-I
methoda oa q-ideziOlogical observ-ation and re:;ort!ing, they should con-

cretely 4e~ir4 the~ 2~tt~r -and a:k them more peie~eeoe~a
an -example-, an increase in incidencep est~blishea as a result of -ie
mioloica2. observetiont, and known to be condiftioned 'V the influentce of
seasonal Ifactors, should be accepted by the epidemiologist. Statistical
zethods sho',uld be called for only to- give a qcyantitative evaluation of
the sigrnif-Lcaace off this growth.,

Both a~~aieand qalitative indices are uased for character-
*izing the seazonaal nature of infectious diseases.

Qualitz ti.ve indice-s may include reports of the mor-ths for the
onset aztd termination of the seasonal rise, and. also descriptions, o ' the
nature- of the mozbidiity curve during the pariod of the rise, (-Pot example-,
the sOasonal rise Ibegan in such, a nonth, terrninted in zuch a nionth,)
incidence dur~nS the period of the seasonal. rise increased *ai-' =1Vy
or in individual. ioiths its dynazics acuired a s-pasmoaic nature).

.8ince the seasonal Carve i'flects the procezz of' a r-s in incidea ca
f'rom month to aoatlh, the reqrziremrant arisez Iz he q*nt iz, t-'e C'-act erizing of thea dynamics of' mob0 it iuin period' of the sea~onal
rise.



_ > 4

'01 _V s eaz4 w s
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thA- i n..,.k-of

r :a sebta -6a -- o,,fa

idu theM pfnthe Sesnlie (Ira~oamr~ ' ~.

- nie:s ndTe of cmonth of the, ts~ai of - luse if~i~u,"

For 'the cor.veftlene -fc~u.ton tI~e -#VIP~ox of~'~tOn '
replAcedi by t-he use (4 logaeitbms:

in er - ri~xd- 'Cltll~0if Ve eta.if thez aigfe Tepo cI I,7
expressed in f~ractiqns of< a unit. For expressing, thi. njt-.ber in per-;
Centage* it. shou.ld be mul-tiplied by 100-.

I' an exstple, in figure 3 we will. praisen;t Tne in'licas for the
average =-=lthly toetpoz of4 change int scal," fever inciden~ce In tha
Nlol~avia. S in 150 andl 1960. In 1950 the m-lz:w i,-4ex ctf torbid.ity
was in kzri,1, thpe seaso.^a3. rise in inicidec%,ce began in r:4 ccntir.ld
for 6 zozaths, anid reached aL maximum irn Oct oer. "a 1960 -a, iia
index v%. in July) the rise began in rUgast, QO=tin*Q- $ Z 3 zo s &-u
reacbed a rAxina;4 level in October in b oth casas T4e ruio of
xaxittum "dA minir in~ciden~ce tirned out to be simila., 1953 5 -

and in 1900 5.1:3 qalcul;-tion of tbe aevrace -epzezti4 -eo of in-
crease iau inei4ence accotdi~nS, to the fonwae

made, it -ossible toc~~t~the direnccz i the 4":-oi 0n . h
seasonai zie -* The4, yewri bein~ anc!~e 71 1- 2;*4- tvb4 a
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A~ in, 10.

-16- iteu eO ',8' 7

~~r he~ avoet o'-i erge, tep of i
tdr thes ~r~ar-raase *;..'~

* ivtO m.~i~&~o 0e va~ aso1 f in inc-' ine,.i~n
-i-wto~~~~~~~~~~~ _C*ipaiite-hert6:ofdee1 r fti rcess and ts,~e~is

a cin,,IOn ith tii fo a rss (jznittv inc2uine the level. of -n
0-.~a se.idda At~ 'in po95ibl t*the in '~tenaiveag idcs- of i~ ncieeeduszigd tfi73, t&l.~ hl int19&)it 'ae. .3,o

o)al4ug ted ineor the,00 veration oh inex ofz itensity or
0 tP Au r cItez-moths,. f~ the~iC saona rth e b lasonal orZ in00lL2n0 e t 4

tnt -o~i raio he vrate, o? dstevebloet of hspoe nd t

almll be, ket mn wvrelvlo

-Aurin therig te prio o the seall rise , derests~ the e~id.ropogtI
maily tt the pod~ino iew of ite nfluenc o~ the verall anne orca~. inidtae eT:h00eref00oepplto.Th ne-o'in~niyfXb.syaona ris ,± calcldes by, u -tiplning the d~lfiec ercter
rOishartelee f niane uig the months'of the seasonal riseb 000o 0,00a..dvdn

[). o~by~toe~vr.s~nt n~ rhe plation o thle4ea 2pev,8!

of shul be -'Pot i mndhowver te the' lnvex of ' intestyfr h easonal

rip~ Is~ dvdd:the on f iex of' it iece o thyer. ovells nder-
levedale ht th~dec Theref'orteioe ct o a nite ireter aterI
;<isicg fncte lteeonal rnise din the orio of the iniencor lre

o? ncmezie o hs ups the index6tto of'th intensitye for the.,z seasonal
rtiseh ihe diensty;h indexr for incidence isr 'V.wwhe yCar'_et in on-
anionith he f' c ' the s,,asonalI rise in hn f'th cience l ne

'year 'and ends in the next year, wrhile cluring gi~ ven year t.,!. texma-
tUon of' the, seasonal is tzhictk harl bo- in thi ev veus' tye,

palae. t~cha penczenon is often dbserVi fo' l-

ph, mazles. - S11Ui-a
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ist, i de~ ef -i se- o

V~ii Vn --e. fz -

0 &?~i~t2 -C" St2ion Ct in 'i~nce- P,4

-epcleto c&Lcu~kle I~ 144ea-~ni ira in.dices. or pOQG:or

i - 2. ~ ~~ib~ed i~nztono~the onszet 0-2 the perod of~ "Ila~

seaso~c~l~i~e i-qiieideva'e can':a, obtained -i*. 'a ~aita ~y

0" ihe intra-am~tua. d strioution, O±-t lnc-Idenca ona thAe " &Z~is ofevlatn
the signi ~Azce, -in the, differenc& ot' inie-.-

qu-.<io a%tiat~Ive; evaluation of' ethe dvel m n-t iret' ecduIng Th 'rod of the, peasona! ris t± osbet,_ h nie4r t )erg ep i y&. so'iciec,~c~t~ yte!
niula of' the weighted itean geomet-rixc coefficien, of' inlcrease In- iniice,
taking iiito contsiderationi the i1h s f ncden-a Li each o ' the months-Aj t ti reio. his- same method V~aY Oe, used. -for -Ih qua titevtive
chbaracteiStics of' the, dynamics, of' niez uigtepro ± the

se onal decline.,

)~4.As crter o Pt't te u tit tive charaeteristj cs -of' in-
cidende levrels du'i ng t -per±9:d of' the seasona ie nalodci,
in incidence, isi possiole to use the ix~lenive' i.nd ces, of' incidence
during these -oeriods._
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