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Fig. 1 Changes in the number of influenza patients reported weekly from the 56
surveillance sites in Fukuoka Prefecture in the 1988~1989 season (bar), and in
rates of absenteeism for the subject school during the observation period, 8
January to 11 February, 1989 (line). The marks in the upper part indicate the
time point and number of virus type confirmed at the prefectural center (circle:
A/HI1NT1, square : A/H3N2, triangle: type B).
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Fig. 2 Changes in the number of influenza patients
reported weekly from the 11 surveillance sites in
the Chikuhou sector of Fukuoka Prefecture in the
1991~1992 season (line), and in the number of
influenza-like illness (ILI) cases among the study
subjects during the observation period, 26 Janu-
ary to 21 March, 1992 (bar). The marks in the
upper part indicate the time point and number of
virus type confirmed at the prefectural center
(circle : A/HIN1, square: A/H3N2).
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Fig. 3 Hypothetical data on influenza attack
(arrow mark) among vaccinees and nonvac-
cinees during a five-week observation period, to
demonstrate the difference between incidence (I)
and cumulative incidence (CI). Vaccinees: 1=
0.27/week and CI=80%, Nonvaccinees: 1=0.4/
week and CI=809%.
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Table 1 Hypothetical data on nondifferential misclassification of the
disease between vacciness and nonvaccinees

Cases ascertained

Actual
Subjects attack of Under- Over-

Influenza ascertainment” ascertaiment®

No. ill(%) No. ill(%) No. ill(%)
Vaccinees 100 10(10) 5(5) 10+50(60)
Nonvaccinees 100 30(30) 15(15) 30+50(80)
Rate ratio 0.33 0.33 0.75
Rate difference 0.2 0.1 0.2

1) 50% of actual influenza patients are detected.

2) 50% of subjects are contracted noninfluenzal illnesses.

%, EEIX0.33(7 7 F U BE1E6T%), FE=130.2
ThH5. L WEREZE (strict criteria) %3 H
L, B DEEHM %% { L Tunder-ascertainment
(BHEDS0%) DRETHET 2 &, FHHREIIS%
£15% CTHRILXFERKIC0.33TH %28, F#130.1&
INEL 2B, —iEWEZ (loose criteria) #
W5, BIEHAR %K < LT over-ascertainment
DIRETHEEZT 5 &, WHREDO%ICELUIE
AYINVI YR LRIFECZTOTLED, £0D
TERFETRFIT60% £80%, FEIFEML 208,
KHIX0.75 (V7 F o BRE2B%) Lxb, FE
A VTNV TRITHINER R Y — X Ty,
WRER 2 12ER 9 2 /NEIREIZT0~80 % FEE AT
5, BEOA VIV U E—EDEETHRET 3
criteria 3H 2R CldZewl, 1 7z o¥k
HAYTINZ U FORMBECHEET Z2HEDLVDIO
T, BEBRET—7@EY icidesxwn, Larl
B ZORET 21, vorFraESECE YT
SEFMFRICBNT, A 7NV v ERHES
ROBRNT 2 EDEEMEEZRTOOTH S,
Differential misclassification Ol & L i, 7
7 F v DRENEIBERN RIS T ‘R ERE
BT 285658 oND, OREREEITIERE
REEICEARTERE L DB L &2 5
DT (recall bias), FEFEREOFRHEE %% HizHll
ETBIEEind, FipHiCHEMEREEZIT-
1258, SUFEMEY 77 OB R EREL T
W3 ZEDBWIY, TOBROERZZE I L
BEHICZA Y 7V o PREEDORZK 2 DI

<K, FEFEEHEICIE DTS L & 5 (diagnostic sus-

picious bias), Differential misclassification 234
U % & HERE R over-estimation 1273 %
Z & ¥ under-estimation 12723 Z & & & 529,

b) FR/NA T R

IR NA 7 A (selection bias) &1, THENHR
FHOEFOERE TR S BT 2 O ITR Y
(bias) ELZ 2 E2WVWD, 4 7V W5
KBWTIR, 7V V¥ —EEE2E T 2EPRIKIG
RS BT DWCEEEZT R, RkREEIL
Gy nEDSE DRERD 72 DI HERENZ T S ks,
[EZMEE2E T 2EVRIEOBEEB R 2 72
DIEHEEERZT 5, REVBFzZLNE, IhoD
ERSREIZ A 7V P RBRR ORI & B
HYBDT, V7 F U EEEFR) A7 L OB
AT DRGSR ICHE R G 2 591920,

c) AH&

ZH (A) L% (D) & oz i & 85
THERAN(B) b 27012, EEBCEEELZWL
BEE IR L D EOBEERED L 08h 5,
BIZEERE (A) s A (D) OBSEX, BEAE (B)
IR L oS A DR RS B 7e It E LT b
DTHY, BELIFESAPEOBETHZ, 20
BE AR L A A DB, B & 5 %4 (con-
founding) M7z ® 12 4 U7z BT O RS5E (appar-
ent association) TH Y, BED I & 2 HEAT
(confounder, confounding factor) &\»9,

47N FIBLTY, HADRBEESY
7 FEEROREBONE LT 2201 (f
FREMEWL N IXFEERERICE L, RBRLEWL
Lo EM), RO BV 7 F o oRR 2B
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LEVNIEZFBDHS, LHrLa»nsillfiikss
BrfAuT “@BEE" Z2HET 2,00 TRIE
HEBET R ET 5,

d) /NE

A ¥ T NWI Y OEFHIRDRZ LI IE T
ErEEL T, BLER»SEBRINTVWE LD
WO, BRI RERERBHIIES I v
UL BIERDAR, BllH over-ascertaiment
IZ & % nondifferential disease misclassification
Thd, ZOBRSEERIIBNETHLick
D, 77F BB TIHEYNEE L IEE
WHEEEET 52 ENARTH L. TDRDDT
e Ui, OBZHM % BT RE T 5,
@R U WEIRES (strict criteria) 2#EHB T 3,
OFATHBES IR E oy — AV ICRET %,
D 3 EBHIT &N BINNNN,

ZREMZ, 4 Y7 NVE Y FEERRDOSHD
FEOI DI, BET A EAOREZHS M
LT 7 ARBTRRIZ OV T OB 2D 5 0E
D5, BEERRNICIE [b) FHRONA 7 R ] OETH)
RUEML, 4 Y70y FORERFEH & By
32 EDBHE SN TS, L OREBURECER
¥ B % potential confounder & % 2 TIHR % IV
BT ricikhsd, Ihs BT 2RI
etz i Th %0017,

—%, Hz OREZHLMIZET, “BEE"L
WO HRIEEEWE R VHEAT S Z L idERNR
EThHD, “BEE"E2RLITIHEEL U CHERITH
DOREERAOIRELD 25, ZHhIZHS»Z
surrogate variable TH %, FEEWFFRIIER 28
BILOTHEICHIBEORSELEL, —RIC
FRENERE LT, L LW S, surro-
gate variable IZ & % /I3 E DR % B IR
T B5DT, 2D RBERTHIEL 75 R I
FROREE L 2 5. FhiZ b5 d surrogate vari-
able THIES W ER%E2, HEIEORME (22
Tid “EEE") CHEShIEREEMLTLE
DT, ZTDOHEZIREATH 5,

i BAETIFAENRERAD 5B SN RRO
M, B NRYZ 4 (internal validity) % F
WCIRRT WS, 4 > 7V VPR Ti“DOTIP”

ERK 6 E11H20H

EWSERFHIRT LS, HEEM»SH/S
ni-#ER L, time- and place-specific observation
ThHYH, ZTOFREE—RILT 2BOFZYHE, AL
S HISZE M (generalizability, external validity)
ELTRITITHS, NZLUELHER I LI
MEOREAERIZ &> T, abstract universal
statement 23554 5%,

6) IE, Bz

77 F v OEFMECET 2EEHRICBWT,
BIRDBD RN TKRERFEERIZT O,
HARRBSIC & 2 0% (BRIEEIRIE) Th 510712,
INERBEERE LIFRE OFENRFFEE LD
TEETo T2, NERER YA NVAREE

SRR T 2ERBICD 5720, (KRFEF
LEFEEL CRBZENEL D, o T2¥EE
L CHERER IR L T 5 L RRERICE
EROBEVIFETY, EBFEECR> THEKT 5 L
EEEPRETA2EDDH 5. ZOXDICHFFET
Bl 2 0fIEELTI JLick D, HEZERS
B2 2 EWAREL B, RAIZEER VA VR
BEXBLYET A8, B protective level D
YA 2RE T 2 BOFEDIBRICK S Lt
525, &8, BEZEMECENFET LI L
EoTY 7 FrOREMEERETERVER, €
DOFER T EMES 12 81 5 target population @
BIRZRBTZ2HDTHY, [VI7FVEIFELL]
CIERSRNICIRIR T 5 Z L3RV TH 5.

R - RAZBO T IO T 2R E
U CHkERE - R PR U A L EHETH S
M, TNE2ERTE X VWA, antibody
efficacy 3K ® 2 FEMHH 52, HiTHT HAL{f
1 : 128LL k% protective level &%z % &, AT
DR THETE 3,

(1 : 64DFIRFE) — (=1 : 128D FIHE)

<1:64DFRE

=21 128DFRE
<1:64DFIRE
BEEEDAZNRE L CHEERTUEME b L ICE
Y 3 hEkE, BEECHEEEEL F L THAT
A2 b LB T2 388D 5, BEDS
&, BREHGE L ATESNREOERERL T,

=1—
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B EEETHEL T IE S 54w, Anti-
body efficacy IZ achievement rate (Z Z TiZ,
S 1 CMOFEPEFICED =1 11288 kB EA)
23 U T 80l vaccine efficacy ICHHYM 3 % &%
ZABHIEWTES,

7) Zoft

a) V7 F UBRETITH

V7 F R EFATHROTURE O —BFEE L 7%
39, TN HET 2 BEIIIED D L5 Tlx 72,
1991~924E D ¥ — X >~ DHUF O —5% HAL {ffi
ThDE, 7774k A/IEE/352/89 (H3N2) O
B8, RETLR24ETH-7:, TheHgLT,
JUMNACER T 48 & e A/dE M /2/91 & 13256
&, A/fER/C4/92 & 1364F%, A/PEE/30/92 & 1%
BOETHS., £/-FH—EBANTH A/EH/62/92&
1X512€5%, A/REF/58/92 L 13128f%5Th 5. PUEM
DO—HEEREWHT 27201, FAENREH L
T30k EIER LTI R RWZ Lidhk
5, o TN DA T H, closely matched
(related) antigenically, antigenically similar,
perfectly matched, imperfectly matched, 7 &
ERRTWBIZWE vy, Perfectly unmatched
EWVWS ZERFBEFEZONEVOT, £ TEER
THALDS ETHEEZT 200N THS .
K, HAFAT F T heterotypic immunity = B
THMETH T 7 F  OEMEEHRE L T 24
bi‘% Z) 10)18)28)29).

b) FER DR

7 7 F CEEMEOEFICEE L T, TRITIER,
T A NVAER, HESREMORHE, BEEROBEE
FEAE - BIE /7 £ R REIICRET L 2 0 hid e
SRV, FRIHECROKRERFELRITYT
nondifferential disease misclassification & 2
null value fAIDFERE2 b6 3T DT, V7 F v
BRELFRKY X7 L OB#EIZ under-estimation
LD, o THAER L IFBEH CEEE 2R
LR oI3GEOBRIIEERET 2, £/, #
MR s oMl z/ha L b EREE
(nonzero effect) 2D 2% 51, BEEOEEH
NSO T 7 F VR EMB IR SR DD
EFERRT 2 2L b TERN,

oM, [V 27 F HRBEMATERD TS, [
ANEBWTIEHHABE TRV L3 2R x3b5, Z
OFRBEEITED TRV, BEERTORWI
EOEHE L TEEYITRYL, I THEEREY
2D a4 %1, 000 T 7- B ic K 3 H 2 HER
1350% Th 548, SETFIza4 iz OWnTERH
BHERIT 0 %»100% TH 3 | LI HETH D, A
5 1 [EOFITEROMERITHEIZ 0 %»100% THh 3,
IS DORFERH T B EE OB AL E W EH
TP IEISVWTHED LN T WS, [E£H TR
""" , AT ] oI & D PR
MERET S LiE, BETOL TV DE
BITAOSHER2EET 20 LEETHE, V7
F i iE “perfectly effective”’s b D & 23 i,
“totally ineffective”7z & D b 72\,

4, Ebh)IC

AYTNIVFT I F L OEEEK> T, &,
DETIEZ OFBERBENINE TIRIREINT
&7z, HL ZDFRA EBERIEER D 2RI HS
WTBEBTEITENTBY, [A TV HFD
PR & 08 U ISR Tk v S s
RIF Tz Z LB DR D,

5T D1970~93FE D FE B %2 MEDLINE
TH#~3% &, (INFLUENZA) &Wwd E—DF—
7 — RN & 2B TIEEET, 025023 H -
7z. (INFLUENZA and (VACCINE or VACCI-
NATION) Jic & 28R Ti34,078L 720, 4> 7
VI GO/ 48T 7 F Y BIETH 5. RiT
(INFLUENZA and (VACCINE or VACCINA-
TION) and EPIDEMIOLOGY) 2 X W% 3 %
EEFBOImMEK LR L, Zoduzid “EET D
gEfI O R Eifis B DY 7 F VB
MBIy 2 LFMARMENE N THB Y, Hoskin &
DFETOL YRMEEIND, ZhEFEERET
(1970~74, 1975~79, 1980~84, 1985~89,
1990~93) ic A % &, 80-107-83-103-157 LD
EsZE Lwv, ZoRTEELD S HERDOHEER
ELEZO6N5HDIF4-0-3-3-8TH Y, 5 L s}
DEMBEWCFER SIS NI D DX 19-0-0-0-230C
b5,

INSORERES ICHFEDE R OIT 5 2
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EIEYI TR WY, BEE TERNO¥EEDMEET
REEINLELOFABEHRED, L3 L DB peer
review 2Z 7 b DD ThW I LiZBHS »
Th>s5. R, —EDOKEZHERLIA T
VI VRS, WA S Thuvuhr ZEH
HMBZEBTES,

BPEDA > 7V v FEERRE, By
F OB ESDARFHL 5 2 LR LT,
ABICEERDO R SN DD H 55, MR
BA I NVE PR E Y 7 F o EECET AT
WA MERLTWS, EHEo3bELY
77 F DA - EEEREO DI AFEE L
bOTIERW, 4 ¥ 7NV FOEEHFRDOFKE
i, 47NV YRR EBIKRESE, VAV
A, GEE, V75 UFRESZSODFICLE
AkEHErblod I L 2AREICL, AREE LR
BROMED 1 D2TH B4 > 7 VIV IFRHEDHE
BIRWIHELSTHIELREETILOTDH S,
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Principles and Methods of Influenza Epidemiology: With Special Reference to
Field Evaluation of Vaccine Efficacy

Yoshio HIROTAY & Masaro KAJI?
LDepartment of Public Health, Faculty of Medicine, Kyushu University
»Kure Kyosai Hospital

In Western countries, prevention of influenza has been a major public health concern,
promoting the vaccination program to high-risk individuals including the elderly. On the other
hand, in Japan, there has been no systematic approach to such a selective vaccination on the
social basis. This is due to the deep-rooted skepticism on vaccine efficacy. A number of
epidemiologic studies have so far reported conflicting results in this country. We investigated the
principles and methods of influenza epidemiology focusing on the field evaluation of vaccine
efficacy.

General and methodologic problems in vaccine field trials with naturally occurring influenza
include; unpredictability of the time of its occurrence; antigenic differences between the vaccine
strains and epidemic viruses; preexistence of already-immuned individuals; indirect effect of hard
immunity by vaccination on nonvaccinees; possible difference in the virus exposure between
compared groups, particularly when epidemic scale is small; possible misdiagnosis of cases, if not
laboratory-confirmed.

To cope with these, the following measures are essential in conducting epidemiologic study
on influenza.

1) Influenza epidemics show differential occurrence by time and place. Therefore, much
attention should be pain when analyzing the pooled data obtained from various study samples at
different locations.

2) It should be the first step of a research to consider whether the outbreak of acute
respiratory illnesses observed among subjects is‘caused by influenza virus exposures.

3) In general, faillings to detect vaccine efficacy are attributable to the dilution of outcome
with noninfluenzal illnesses; cases defined by clinical symptoms include substantial number of
acute respiratory illnesses other than influenza. To minimize this nondifferential misclassifica-
tion, three methods are thought to be important; confining observation period during the peak
epidemic; applying a strict criteria to measure the outcome, preferably with laboratory examina-
tion; and conducting the study in the season with large-scale epidemic.

4) It is also important to take into account the preexistence of already-immuned individ-
uals. “Antibody efficacy” is a keen index to assess vaccine effectiveness in this instance.

Besides, further research is required to clarify the individual characteristics related to
influenza attack, which affect the validity of analytic epidemiologic study on vaccine efficacy by
yielding bias or confounding effect.
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