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ELECTROCARDIOGRAPHIC FINDINGS RELATED TO AGING
CRBREMRENMBRER LEDOME

INTRODUCTION

Thus far no differences have been observed
in the prevalence or the mortality rates
for cardiovascular disease among the
comparison groups defined in the joint
Atomic Bomb Casualty Commission (ABCC)-
Japanese National Institute of Health (JNIM)
Adul t Health Study.l*2 on the other hand
Uraki has mentioned frequent electrocardio-
graphic abnormalities in a small group of
atomic bomb survivors examined in 1953.3!'4
Moreover, animal experiments have revealed
that certain biochemical and physiological
changes observed in the myocardium may
be an important factor in death from
irradiation. 2:6

The term effects 1s, Interpreted in a
broad sense as in other studies at ABCC.
For example, the shortening of 1ife™™9
suggested in experimental animals is one of
the basic hypotheses to be studied.
Although the mechanism is not well under-
stood, 1f the 1life of huméns is shortened
following irradiation, increased mortality
rate should be observed at least in some
age groups. Furthermore, 1f shortened 1life
is manifested through increase in certain
specific causes of death, cardlovascular
disease, the most common cause of death at
older ages cannot be ignored. If shortened
life is manifested by nonspecific acceler-
ation of aging, any physiological changes
associated with advanecing age should be
inves tiga ted.

# B

E L TR (i) & RRMEERES
B2(ABCC )2, XATHRAREMNELERLT
WAA, ZONBRLLTERS AL LEBHOMIC
BEDEZALBKRERBNFEE S 2 IFECELC
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AEEMRYZEOELEELTWS. 2 z0iEh,
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In the study of cardiovascular disease
indirect effects of worsened living
condi tions among A-bomb survivors must also
be considered. Such alteration in Socio-
economic or nutritional status coexists
with direct radiation effects, and neither
can be studied separately.

According to the formulation of these
problems discussed inReport 1,10 a detalled
analysis of electrocardiographie data in
relationship to radiation and aging is
undertaken in this report.

DESCRIPTION OF THE SAMPLE

At ABCC approximately 100,000 subjects
from Hiroshima and Nagasakl are being
followed in a study of mortality.l"From
this sample approximately 20,000 subjects
are being followed during 1ife by means of
periodic elinical examinations under the
ABCC-JNIH Adult Health Study.ll This report
is based on an analysis of electrocardio-
grams taken on the subjects who belong to
10 of the 24 representative subgroups in
the clinical sample in Hiroshima.

The sample 1s composed of 4 comparison
groups:

GROUP 1 Jlocated 0-1999 m from the hypo-
center; reported acute symptoms of
irradiation

GROUP 2 Located 0-1999 m from the hypo-
center; reported no symptoms of irradiation.
Matched by age and sex to Group 1

GROUP 3 Located 3000-3499 m from the hypo-
center. Matched by age and sex to Group 1

GROUP 4 TLocated 10,000+m or not in the
city at the time of the bombings. Matched
by age and sex to Group 1
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Group 1 is a 1004 sample of the eligible
cases who were registered in the 1950
Census supplemental sheets and who had
honseki* in the city or certain surrounding
areas. The other 3 groups were matched
by age and sex with Group 1. Certain
differences in demographic aspects among
the 4 groups have been men tionedl? but,
except for a specific migration pattern in
Group 4, differences are so small that the
comparison of the 4 groups for exposure
effects is permissible as discussed later.

Approximately 3200 persons aged 20 to 69
were included in this study. Comparison
group, age and sex composition are shown in
Table 1. The number included in this study
represents about 70% of the initial sample
size. Diminutions are the result of death
(6%), migration (9%), refusal (8%),13 and
no electrocardiogram (8%).

METHOD OF STUDY

Electrocardiogram is taken a&s a routine
procedure on all ABCC-JNIH Adult Health
Study subjects between the ages of 20 and
69. A Sanborn direct writing machine is
used to record the 3 standard 1limb leads,
3 unipolar 1imb leads, and precordial leads
Vl-ve. Tracings are interpreted according
to the criteria recommended by the New York
Heart Associationl® with certain modifi-
cations. In order to assure uniform
accuracy of interpretation, all tracings
were reviewed again by one of the authors
before this analysis. The e¢linical
evaluation also includes nonmedical
information as well as blood pressure, serum
cholesterol, body weight, and radiologic
evaluation of the transverse diameter of
the heart. 16 11 diagnostic procedures in
the cliniec and laboratory are performed
without knowledge of the exposure histories
of subjects.

B1#IE, 90FESRBEOFHEETHE
HelTticEash, EENTANIAIFEORE
WX IABWEF>ELETHS. 200320
BRlL, BIBLER - EHERY —-BT5L51
HlatbeTha. COLBHMIELN3AOE
HOZERIZOVTIRRICIHE2 FH 5N, B4F
DBFECENLZEmMIF 53 X213 Z20E RO T
MEWV, it T, BBROWMLBEROKEIIO>VT
AWM B TTETH S.

ZOMETIE, 20F 2 569F 0 FF3200% D
MRALEAT % o 7o, PLBEEE - R - BRH ORI
Fellim+., wMELL, BRWIRESLAER
D% IS+ 5. Bl IE, ROk %
M ks. BE(6%), BIE(I%), ZEES
(8%)F LEHBELZL(8%).
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20F » 569F £ TOABCC - FHIRARES
HEHRELZBIZDVT, EHREO L LTL
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B E > T3 ODFERFER, 3 >0 HEREF
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fEFUIL, New York L 2 o BRFHHE"S (2 —#5
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FME, mMEILAFo—Lil, AEHEIUXE
ERFOLRBRE® 2rz8lELTEY, 22K
¥NRBLUHOREHI[Toh T3, BEES L
UBRERREECFVWIZHBREL2 T2 BI04,
ERBOEBEIREI RS EATV R V.

®Japan has an official family record containing in part what corresponds to a legal or permanent

address.
of these records.
and the office ot custody, the koseki-ka.

Vital events and changes in such address must be reported to the office having custody
The permanent address is termed the honseki and the record itself the koseki



Elec trocardiographic abnormalities are
recorded in full detall using a 2 digit
code. For purpose of the present analysis
electrocardiographic abnormalities were
classified into minor ormajor abnormalities
according to the following ecriteria:

Minor Abnormalities

Axis deviation, -30 or more for LAD and
+110 or more for RAD

Extrasystole, occasional; wandering pace-
maker; nodal escape, occasional

rSr' pattern with normal QRS duration in
right precordial lead

Nonspecifiec S-T elevation more than 2mm in
any lead; tall T wave more than 5mm in limb
leads or 15mm in precordial leads; prominent
U wave more than 2mm in any lead

Dex trocardia

Major Abnormalities

Extrasystole, frequent or mul tifoealj
Paroxysmal tachycardia; atrial fibrillation,
flutter; nodal rhythm; atrial ventricular
dissoeciation

Atrial ventricular block, complete and
incomplete; bundle branch block; intra-
ventricular block, unclassifiled; WPW
syndrome; short P-R and prolonged Q-T
interval (Q-T/{R-R>0.425)

QRS high voltage (sv1+RV5>45mm for age
below 40, >40mm for ages 40-69, >35mm for
age over 70); left ventricular hypertrophy
(QRS high voltage with ST/T abnormalities);
right ventricular hypertrophy; bilateral
ventricular hypertrophy

S-T depression more than 1mm in any lead;
nonspecific T wave abnormalities (flat,
biphasic or slightly inverted T in v5 or
Vg or in any 2 limb leads except ava);
pattern suggesting myocardial ischemia
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(coronary T without abnormal Q); pattern
sugges ting myocardial infarction; abnormal
P wave

One approach to the problem of non-
specific aging acceleration is to define an
index, or biological age, and contrast it
with chronological age. If various aspects
of physiological change with advancing age
are well investigated and integrated into a
single index, significant change could be
detected despite large individual varia-
bility. Based on this concept, an aging
i ndex was originally defined using 7
electrocardiographic measurements with
consideration of clinical significance and
statistical efficiency.lo These electro-
cardiographic characteristics are recorded
numerically as follows:

QRS axis in degrees

fe); CEtERmME R+ 2R (QARKEHEDLZ W

AT ); LCHEELRET 3T, REP K

FERROGZMMBEEOMBENET 2 —Hik
3, BRI 2L EMENERLER L TEFR
CHRBT AL THS. EHROMMICHE S EEF
MZEE, B40fir»6+oWEL TE—DFHFE
CH— T3z LHTELLZLIE, KEVBEAEZES
BETHELTE, ABLERRRTELS.
DEZHIZETOTHERNER L KT ENDFEL
FEELTAGALETDOLERBEEEBE AW
THNWERLZERLA.Y ZoLBHBMEEHII,
Ko#En@EgEshTns,

QRS #fi—FE

Q-T interval corrected for R-R interval in 1/100 second
R-R MIRBICaf LiEEL 2Q-THE— 1 /1005

RII amplitude in 1/10mm
Ty amplitude in 1/10mm
SV, amplitude in 1/10mm
RV, amplitude in 1/10mm
RVy amplitude in 1/10mm
In this study the aging index is
cons tructed from the first 4 of the 7
characteristies. The aging index for each

person is obtained through use of the
following scores:

RufR#E— 1/ 10mm
Ti & — 1_10mm
SVi #RIE— 1/ 10mm
RV #i&E— 1/ 10mm
RVs #i&i— 1/ 10mm

AT, THoOWEME hF#MH D4
DERMA LU CmIEM AR D 2. FHBE OIS
BEAFFEA DI RoFRIZR LA E2R
175 7.

QRS AXIS QRS i a-Te Ry "
MEASURE SCORE MEASURE SCORE MEASURE SCORE MEASURE SCORE
LT BGEE  Es HEE A e Gl ASA
8-22 -2 365-374 2 B5- 85 -4 15 -8
23-37 1 375-384 1 go-11p0 -2 20 -4
ag- 52 0 385-384 O 115-135 0 25 0
53-87 1 395-404 -1 140-180 2 30 4
88-82 2 405-414 -2 185-185 4 as 8

Aging Index =
Bl @ 45 £

36.7 - (Sum of Score x 2.535) for male

EHDM

B+
22.7 - (Sum of Score x 3. 392) for female
xF

EEOH



For example, ifa man aged 70 has measure-
ments QRS Axis=56, Q-Tc=406, RII=105, and
TI=10, the corresponding scores are read
from this table as 1, -2, -2, &and -12 (with
extrapolation). Using the sum of these
scores, -15 In this example, the aging
index of this person is obtained by the
formula shown in the table. In this
example it is 75. This suggests that he is
physiologically overaged compared to his
chronical age.

The aging index thus computed is subject
to: (a) variance due to physiological
variation with age and (b) variance due to
individual variation not accounted for by
age. The square root of the ratio (a) to
total variance (a)+(b) is called the
correlation ratio. The correlation ratio
always lies between 0 and 1, and large
values indicate close relations between the
index and physiological age. The cor-
relation ratio of this index is 0.56 for
male and 0.55 for female and is significantly
larger than that for any single electro-
cardiogram characteristic. Also, it is
known that this correlation ratio is very
close to the maximum value attainable by
utilizing all 7 measurements. (Table 11)

The results obtained in this study are
based on analysis of the prevalence of
electrocardiographic abnormalities and the
aging index by age for each comparison
group. For differences noted between
comparison groups, consideration was given
to composition of the sample, blood
pressure, heart size, body weight and serum
choles terol values.

STATISTICAL ANALYSIS

1. Prior to the comparison of electro-
cardiographic characteristics for exposure
effects, a preliminary investigation was
necessary to see i1f any other factors
interact in the comparison.

FaiE, VFoBOBEHEIFRKOM) TH -
724 3: QRS #=56, Q-Tc=406, Ry=105,
Ti=10. Zhizxet+i/kEs8E, Z0EPs 20
thl, -2, -2k 0-12(@EL3)TH

BAOH, ZofT-1bBEZHVWTERIIRLE
Nick- Ttz R 3. ZOFTIEHBTH
A, ZOffE, HHHOEESNER S ER S
NEWwZ LERT

ZOEICHELAMBERIAORT A

tixha: (a) EBCHEETISHENELD
Zizka5a, (b)) #BCHEFELEZVWEBOER
CEAEAZEIZEAINE (2 )ESH(a)+(b)

Ixt+ 2o FHiR2MEEARE Vv HBEERIEE

OS5 10MT, ZOEFKENVNESEEESE
PSR E DM A E W L 25T, 5O
bt 3| 70.56, «F0.557, Zhit, LEBM

EZEBCHVWASALDIEEE ISV, 7,
COMBREE T OBMEELSZHVTELINS
BEEICIEFIEV(EL).

SEOHEDOFERIE, BHEBMIIEHIIER
LB PR o BUE £ & DN ETR R o F R 9 RR AT (2
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Ag¢e was controlled in the sampling procedure
but the original balance among comparison
groups was disturbed by a skewed exami-
nation schedulel? ana varying response
rate, 14 Actually, x2 tests revealed
significant differences in age distribution
in males (Table 2). fThat is, Groups 1 and
4 include twice as many persons aged 30-39
as do Groups 2 and 3, and the relation is
reversed in age 20-29.

This is one reason why comparisons are
made with respect to age-specific values or
age-adjusted means. However, it must be
noted that even so the imbalance is not
completely eliminated because the average
age even within 10-year age classes varies
slightly between groups. The largest
difference is found in females age 20-29.

FRBA AL 2 Y - T & h T vk,
ZPETERROEAD LZ2REOED DI, —
BHEeTho EMABIEEhTLES 2 E
B, CRELL->TEFOERTHITABEN
BOLNE(K2). T4bt, BIBEEITFEC
B -NFOEHNB2HELBITLY 254 24,
0-29F BB TCIEZOMBIFHIILE 5 T 3.

ZOkY, FRARELAME-IFERSA
AL THE LAFSM 2 EcHuE LA L,
0FESEMNZERBOTHE ARk -BEI1CE ke
HEODENFfFR-TVI30OT, ZOHETLETREHE
EFRZCMIBRL LRI TELZY. EFREEL
VHOREFON -9V EMBTH 5.

COMPARISON GROUP

= HaEs
2 3 4
MEAN AGE, FEMALE AGED 20-2% 5 26.1 24.6 25.5

TEEN, K F20-29F

pifferences in other sex and age groups
are about the same and are less than 2
years. The net effeet of this in the
following analyses depends on the shape of
the specific quantity vs age curve. As an
illustration, it 1s observed from Figure 1
that an age difference of 2 years in
females corresponds to a 3% increase in
the prevalence ofmajor electrocardiographic
abnormalities at age 50, but only 1% at age
20. In many cases the differences observed
at younger ages may not be important.

Sexes are separated in all analyses, and
sex comparisons are not discussed here.

The 4 comparison groups may be heterogeneous
with respect to socioeconomic factors
because these factors were neither randomiz-
ed nor controlled in the sampling procedure.

oML ECERTFICHITAZ1E, 3IF
—BRT2HELTTHS. 2hicd - TUTORENR
EDREOKELZ T L2, BHELEEHED
Bz b bbtiio ikt sh s, #2113,
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{23503 5 o E o LN LM X i SAETHE o> 3 %3 hinic
MU+ 55, 0FTR1%08MBEL . &
FEHIIBBEINSZERECLVEAEI 2V,

BLBICTRTOMF 2T 4 -~0T, 22Tl
Bholkigit L w24 5.

HEEBENEBERIC>w TR, BExfmBicsraT
BEHEELTVZVL, FAEBREZBEBELTVLEZL
OTC, 420 BPEECO[RICHLTRENT
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Comparing the current occupation in each
exposure group, Significant differences are
observed in the proportions of farmers in
both males and females; and in females only,
the proportions of service workers (Table
3). However, these categorlies are so
infrequent in the study sample that the
comparison for exposure effects is not
unduly disturbed. As an illustration,
suppose that female service workers have
twice the risk of electrocardiographie
abnormality, then the concomitant effects
will be introduced with proportion 102,
100, 99 and 99 for the 4 comparison groups.
Consideration of this concomitant effeet is
necessary only when effects smaller than
this contrast are concerned.

Group 4 differs from the others with
respect to migration pattern. It is
composed of persons who moved inte the
cities, returned from the armed forces or
returned from evacuation after the time of
bombing, while the majority of the other
3 groups were residents of the city at
the time of bombing. This characteristie
of Group 4 makes the validity of comparisons
somewhat doubtful.

Blood pressure, body weight, heart size and

serum cholesterol values are also compared
by groups. Here, the body weight is
expressed in terms of the weight-height
ratio, and the heart size as a per cent
deviation from the standards which are
provided for each age, sex, weilght, and
height value, 16 Comparisons are made for
both the mean value and the percentage with
a value higher than a specified level.
These are shown in Table 4 in detail.

Significant differences are observed in
several comparisons but consistent trends
among comparison groups are difficult
to find.

Since these factors are associated with
electrocardiographic abnormality the data
will be referred to later in relation to
the interpretation of the electirocardio-
graphic findings.

EH BB EOREIDVTORBTIR
BLELIIBROLEDIMAIHREEN DY, X
FOMENAEY—VCAEOHEGI-EHEXZY S 3
(#£3). L»L HMIZE+ 5 %13,
ABRNBPIITLDLLAIVEVOTHEEBEOR
T AmIcIE R L 2FFEIL LY, AAE K
FH—ECRAEEPHECRELERRTEOMGR A2
EhrstnE+ThiE, 4 >OREEIIMLEZNT
0102, 100, 9% & UPOFE TREBKO L2
WHVET S, ZofMAIEEII>VTIEZOXK

LU ToAZVEELZN) LF2EB6 12082
Ethidruw.

Ihs0F5 8

BAWR, EMBNoORFZzooOBL LS
COFIIRBEICSHTALEALLS,
ERESICEMEY S - TRAEZE» SBK X
NTVusDIcHL, o3BIcs 3 kEHIIE
BEFCHNICEELTVAETHS. Ba4BCS
DEIUPFUENF 2201 HBORYSEIZH>&FE
TOEEMAS 5.

ST W3S,

mE, %, DEOXZE &L LUMEILZATA-
Bz T MMM ET 2 -2, T2 TR,
HERERE—-—SELCE-ThobL, LK

EXIEKEM M AE BRI LTRDLE
WA LOMERE LTHLbLA.® FHED
HEb kU 2B EOMABIAHEOETFENLL
WEITL -/, Zhiz&4 1CEHMIZRT.

WL 2 OB THEEF FZDLh LN, —
BlLiEmezRE+ ZLIZIHETHS.

ZhsEFIE, RELEBHMRELEFEY D
AOTLERAMROBRIZE L THHTWMY L
FazZ &2+ 5.



2. HElectrocardiographic findings are
analyzed from 2 aspects:
of abnormal findings and the age change in
electrocardiographic characteristies found
even in normal tracings.

the prevalence

Table 5 shows the prevalence of various
electrocardiographic abnormalities by age,
sex and comparison groups. Together with
age specific values, the age adjusted means
are also computed for ages 20-69 combined.

Observed differences among the 4 com-
parison groups are tested by the usual x2
test and marked by *# or # to indicate the
significance level 1% or 5i

Significant comparisons are extracted
here for further discussion.

In males aged 50-59, the prevalence of
major abnormalities is highest in Group 1
and decreases in the order of Groups 2, 3
and 4. Consistent trends are found in most
of the individual abnormalities although
the numbers are too small to attain
significance.

2. LEMFRIZOVWTIE, 220D 5 BRI E
L. T4bb, RETROBEL X CIEETE
CHEVTEALN A LBEHFEOEMENTSH 3.

%5 4 FLR R LBEAT R OBUE & F b -
B & CHEBNCRLE. SEBEKIROMIUT
2 M620 - 69F & &bt 2 EMHILE VI & FH
L7z

4N HEEMIZAbh3EIZI>TEED
X2 BEXTL2Y, AEAELIDEEIE5%T
BFEEFZDON-BLex Tt xHED20T
£5.

HEXZoBRboh I TR LUTT
ISR LUA.

0-9FDHB Tk, BEORBOFEEIF1EH
CRET, B2, B3, B4ABOMBIELTS. @
BEOREFR I —EOME 2 RTEOHFEZVY,
FEHIFLLZVDTHETSI LIEVZ L V.

PREVALENCE OF MAJOR ELECTROCARDIOGRAPHIC ABNORMALITIES MALE AGE 50-59
HEOLEREY OHE, HF50-59F

ABNORMALITY BD“P‘RLE;;#ERDHP x!::Lisgﬁ
akl 1 2 3 4 Ml
(PER 100)
MAJOR ABNORMALITY TIE O RN 49 41 25 23 10,3
PROLONGED Q-7 Q-T E & 13 12 9 5 3.2
QRS HIGH VOLTAGE QRS @y 14 22 g 12 5.9
LVH HEEREK 1 5 3 0 -
ST AND/OR T ABNORMALITY ST #» L Tk 10 ] 4 2 4.3
EXTRASYSTOLE i i (] ] 4 2

Figure 1 shows the age change in the
prevalence of major abnormalities. In
males the curve for Groups 1 and 2 is quite
different from the curve for Groups 3 and
4. Probably the ordinary type of curve is
that for Groups 3 and 4, and the difference
may be attributed to the unusual increase
at ages 50-59 for Groups 1 and 2.

H1IHENRBEIIOVWTHEDERELE
Y. BFTIR, BIBLBE2HOMBIFEIH
FEUBABLPZNR LTS, EXEOE
BREIBS(B3, BABOLOTHAHIEEDN,
CZERONSZEIBIMWLB2HON-59FF
BECSUHIREZHMMO D EEDNS.



FIGURE 1 PREVALENCE OF MAJOR ELECTROCARDIOGRAPHIC ABNORMALITIES

M1l HEoLEBXEROHE
% Male 55 Female °
50 - E
40 -
30 4
20 4
10 - 3

When males in age groups 50-59 and’ 60-69
are combined, the prevalence of ST and/or
T abnormalities isstatistically significant

BFD50-59FBEL60-69FBEA S+ 5 &, ST
EWLTEORBOHBUE EHENIZEET, 81,

and declines in the order of Groups 1, 2, 3 2, B3, BAFOMRIIHKLT 5. 9FLTofM
and 4. At ages younger than 49, cases are it wnrs WIZELIEHTE 4.
too few to demonstrate differences.
PREVALENCE OF ST AND/OR T ABNORMALITIES MALE
ST Zw L TEEROBIE, Hf
AGE COMPARISON BROUP [EIURE x? VALUE i
i 1 2 3 4 dt = 3
(PER 10D)
20-29 0 1 0 0 -
30-23g9 1 i 0 1 -
40-490 0 0 8 2 -
50-59 ID} s} 4 2 4.3
13 8 5 4 9, 3s
60-68 7 5 ?} '.-'} 5.9}

In males aged 20-29, the differences in grs
high voltage were not significant statisti-
cally but further study is desirable
because a significant x2 value, as in
females, may be obtained by including the
borderline cases.

10

BFO0-29FEMBIZL T IQRSEERIE 22
VTR, AHWICHEXR3Bv o0, BER
HREODEREZED LA, KFoBALERIZX?
AR L Z 2L EVWOT, S5 CHET
BILEHNETE LV,



PREVALENCE OF QRS HIEH VOLTABE MALE AGE 20-28

QRS HEfLE0HFE, BF20-29%
o COMPARISON SROUP Ho4uEt 2 vaLuE @
Fes 1 2 3 ‘ E[‘H'F; 2
(PER 100)
20-28 16 ] 8 7 2.8
(7/44) (6/87) (3/50) (3/44)

In females aged 40-59, the prevalence of
QRS high voltage 1s higher in Group 2 than
in other groups. Differences in other age
groups are not significant.

-59F0& Tk, QRS E[UEOME L5 2
BlibwTE&ETHS. ZOMOEMBEIZLITS
LA T LW,

PREVALENCE OF QRS HIGH VOLTAGE FEMALE
QRS mEME O BIE, KT

ABE COMPARISON aroOuP JLHuRF X2 vALUE i
g 1 2 3 4
(PER 100)

20-29 2 g~ 0 0 -

30- 38 2 2 0 1 -

40-48 & 10 4 1 9.5% (df=2)
50-58 1 18 6 8 19.8%e(df=3)
60-868 10 13 12 2 4.5 (df=3)
20-58 3.5 8.7 dvd 2.8 20.8es(df=3)

3. Further analyses were performed for
these findings to examine the contribution
of faetors such as blood pressure, weight-
helight ratio,
choles terol value.

heart size, and serum

Major Abnormalities in Males. Age group
50-59 1s analyzed separately because an age
specific change was previously suggested.
The percentage of cases having values

higher than a specified level is shown:

3. mlt, SE-#ERE, LIEoOKkE &L UM
HILVAFTO—LEZEORFIZLAEE A
S-S5 BT ETLE - =

BZTOREORYE. H0-59FBHIZIE, 2OHEE
BRIk 2 Z e AR s e THLIZ#EHT L 7.
HEOH*»Mz AF0AFHRELTFIIRT LED
Th3.

COMPARISON GROUP

FACTOR it v
L i 1 2 3 4
(PER 100)

SYSTOLIC PRESSURE SUEmMIF >180 20 15 10 12
DIASTOLIC PRESSURE HMFHMmIE >100 18 13 10 11
WEIGHT-HEIGHT RATIO i - B EH 2> 40 13 7 8 9
RELATIVE HEART SIZE LRofrimkzs 2 10 18 17 14 15
SERUM CHOLESTEROL ML A7o—1 >180 2§ 16 16 18
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Group 1 has the highest percentage for
every factor considered. Since these
factors correlate with major electro-
cardiographic abnormal ities, the differences
in the prevalence of electrocardiographic
abnormalities is at least partly accounted
for by the differences in levels of these
associated factors.

Therefore, the next analysis is to
eliminate the contribution of such factors
in the prevalence of electrocardiographie
abnormality. The following tabulation is
an extract from Table 6, which was prepared
for this analysis.

BB, B L AT RTORF A LERS
OfERLE. ZhooRFIE, BENLERE
HwrMME s s 0T, BELERFROHE
EI3ZnP Lt —8nE, Thoppf#E
ZROEIZETVTVS

fE->T, RKORIIE, RELEHFROEE

30O ERIZLIHEZRETEZ L
Th3. Ko¥kit, CofiomFroIcEFH L
r2E6ALHBLELDTHA.

PREVALENCE OF MAJOR ELECTROCARD IOGRAPHIC ABNORMALITIES AT FIXED LEVELS
OF RELATED FACTORS. MALE AGE 50-59

MAZRFBFEDKELS2REDLEXRLOFUE, 9 F50-59F

2

ERETIR COMPARISON GROUP M A2EF xd'f"l“_‘fi
%HE 1 2 3 4 HHE = 3
(PER 100)
GROSS RATE 49 41 25 23 10,3 =
¥ >180 93 58 63 50
SYSTOLIC PRESSURE 140-158 42 54 43 31
AR A 0 ol 12 { <140 s 32 15 16
AVERABE iy 44 42 28 24 7.3 SUGE.
>100 82 B4 50 22
DIASTOLIC PRESSURE 90- gg 87 50 15 36
1k G4 1 A { < 90 a8 36 15 21
AVERAGE ¥ 47 41 25 24 8.9 *
> 40 88 33 20 14
WEIGHT-HEIGHT nanu{ Sfnsx = A2 i a2
ik~ 5 5 M < 38 41 41 22 25
AVERABE Tty 48 41 25 24 g.9 »
> 10 100 79 80 42
RELATIVE HEART SIIE{ 57 47 7 21
LROMMIE S & 33 29 20 18
AVERAGE T 48 L] 27 24 7.2 SUGE-
> 180 1 ig 25 42
SERUM CHOLESTEROL 180-178 58 25 18 3l
MifaLAFo-—-n { < 180 45 45 24 15
AVERAGE Fi33 48 43 24 23 10,4 ¢
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Group 1 has the highest prevalence of
electrocardiographic abnormalities in 14 of
15 comparisons in which the level of
associated factors is partially fixed.
This means that al though the contrast is
somewhat diminished, differences among the
4 comparison groups are still observed,
even when the effects of associated factors
are partially eliminated. The differences
might be diminished further and the I2
values reduced below significant levels if
the effects of 211 associated factors were
simul taneously eliminated, but presumably
some part of the difference among comparison
groups remains and is not accounted for by
the differences in associated factors
discussed here.

The same analysis was applied to age
groups 40-49 and 60-69. In these groups,
no significant differences in the level of
associated factors were found. Therefore,
for these ages the prevalence of major
abnormalities is regarded as homogeneous in
all comparison groups even when the
associated factors are taken into account.
Major Abnormalities in Females., In view of
the finding in males, the age group 50-59
is analyzed first. At these ages no
significant differences in major electro-
cardiographic abnormalities were observed
among the 4 comparison groups. Therefore
the interest here is to find the reason for
the difference between sexes.

WOBMFROEARE L, MUMEROKLES
—5EE LASokEbHicbnTE 1 BFAES
Tholz. ZOZ L, HEEROEEL2 5B

ELTE, PRHLALBZVIRR)ERIEE
ENZ3ZLEART. TARTOMAEROKELR
BRlIzlREThE, Z2EE-62%2<%0, X2 #
LABAKBLTIZE T2 MNA L Y,
Tim CAMEFR I CZAL 2 wEHFLEERICSH
2fEERk AL EZ NS,

-
— e

40 =497 ¥ & V60 — 69F O - BE 1= & Bk D
Bt 217k -7, ZhooBIZEVTIE, BEE
HowFhitt BFEEN DL 2w, 5T,
COFERTRMEERZEECANLIBGYE, &

HEBOREORFOREEL, H—ThbidLsL
ah3.
TFNHENRE. BFIaohZ&REEL,

S0-S9FDEMBELLTRITLA. COFERBIZ
FHAEEORELER-AR IOV T,
EBBEMIASZEd o0 Lb 2 0T, &
ZTOMLRBLXEoZENBHARR T LI

b,

450

PER CENT WITH VALUES ABOVE SPECIFIED LEVELS FEMALE ABE 50-59
BB AR EOKEEBR 550 -59F DEFOEFF

COMPARISON GROUP HEduis

FACTOR
%K i 2 3 4
(PER 100)

SYSTOLIC PRESSURE EEnE >180 20 17 18 18
DIASTOLIC PRESSURE HREAaE >100 16 10 12 5
WEIGHT-HEIGHT RATIO kR -SER > 40 18 10 4 21
RELATIVE HEART SIZE LROMENMAzE> 10 1" 10 14 8
SERUM CHOLESTEROL @iz L A5Fo—n 180 39 32 a5 43
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The percentage of cases with high blood
pressure shows & consistent trend in both
sexes, while the highest percentages for
o ther factors are not observed in Group 1
as they were for males. The weight-height
ratio and serum cholesterol, however, are
not highly associated with electrocardio-
graphic abnormality and, therefore, it is
expected that the frequency of electro-
cardiographic abnormalities would increase
proportionally to the percentage of cases
with high blood pressure, i.e., greater in
Group 1. But this prediction is not borne
out by the following tabulation, where the
prevalence of electrocardiographic abnor-
malities is computed by taking other
factors into account.

MMEAXET2H0ETHERIBLLEII—F
DA RLTV3H, 20MOERIZO>VTIE,
BFLswTaohAZr B 1IBIEEOEZ
LA2L, hE-GEES
FUMBILATU—LELRELERMR LD
HBEEL Z2voc, RELERMESE ISR
FEzAts3FoamsBCizEmL cgms s &
FHRENS. T4bb, BIEIZZVWTH S ).
L2L, 200 ZEHR2ZELTHELLAREL
WHAFFROFEER T KOKRIZLZ EZOTRIL

WMo T,

14 F-
ad-’;-")-

Ry EwiZ

PREVALENCE OF MAJOR ELECTROCARDIOGRAPHIC ABNORMALITIES AT FIXED LEVELS
OF RELATED FACTORS, FEMALE ABE 50-58

MEZRAFFENKEL R THEROLEHIRAN OBE, XF50-59F

FACTOR COMPARISON GROUP HEF

2HE i 2 3 4
(PER 100)

GROSS RATE 27 ] 32 40
LES >160 68 87 85 67
SYSTOLIC PRESSURE 140-158 31 39 35 58
HEmneE <140 13 33 21 28
AVERAGE Ty 28 4" 31 42
>100 65 15 54 87
DIASTOLIC PRESSURE gn- 29 33 41 40 20
IR M0 E <80 19 15 27 43
AVERAGE iy 28 40 32 42
>40 24 25 25 13
WEIGHT-HEIGHT RATIO 35- 38 B2 29 27 82
FE - Sl <38 25 44 33 38
AYERASE 1y 29 ag 30 40
>10 38 15 47 43
RELATIVE HEART SIZE 5- 9 35 57 28 55
LEOHEN AR & <5 24 33 a0 18
AVERAGE T3 28 40 30 41
>180 24 37 38 31
SERUM CHOLESTEROL 160-179 28 3s 21 30
ERILATO—M <180 22 4 36 61
AVERAGE Fii 25 40 33 41
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The consistent trend observed here is a
higher prevalence of electrocardiographic
abnormalities in Groups 2 and 4. This
difference is not attributed to the varying
level of associated factors because the
gross rate does not change appreciably by
eliminating concomitant effects. In females
the greater percentage of subjects with
high blood pressure is observed in Group 1,
but the higher prevalence of electrocardio-
graphic abnormalities is found in Groups 2
and 4; while in males the highest preva-
lences of hypertension and electrocardio-
graphic abnormalities are both observed in
Group 1.

pata for females of age groups 40-49 and
60-69 were similarly analyzed,
significant differences in the prevalence
of electrocardiographic abnormalities
between the 4 groups were found even when

but no

the associated factors were taken into_

account.

ST and/or T Abnormalitiee in Males Aged

50-69. Individual abnormalities were
similarly analyzed when differences among
comparison groups were observed. The first
were ST and/or T abnormalities in males
aged 50-69, where the prevalence was higher

in Group 1 than other groups.

ZZitE oA —EOMEEIE, B2, H4B
IRBELERTFROBEI BV L THE. fTH
IHEERBRELTLHERIRNESZVOT, 2
NEZERIMAEROBENZIIEEAT 2L 0TI
v, TFCiR, SMECHEFBETHI012
BIHTHLHY, RELERATREIB2HLTL
BUbLTHVEEL2RT. ChicxLBFTH,
EfESLUCERELERFRRIELCEIFCE
mEEFREENS.

- 3
IZ&

0-49F L0-9F DL FiiowTEREL

BHiziT -2, MAZERA*EBEEIZANLES
LABHMIIRELERFTROBEI:EEZIZED
DN (R A

N—FNDEFOSTELWLTERE. HEgE
MizZHABHh-BE1E, BREZSEI—®/%

BTt Bl IEENZOMD
HrLynguti#won/-0-9FERBEORTFIZ
FITASTHZWLTHRYEZ4AVHY L.

4
1’1‘1‘

PREVALENCE OF ST AND/OR T ABNORMALITIES MALE AGE 50-B9

ST % L TiRER OMHE,

%5150 - 69F

FACTOR COMPARISON GROUP IEUZEE 2 vy ye ff
1 1 2 3 4 5Hw=3
(PER 100)
GROSS PREVALENCE aRrEE 13 ] 5 4 9. 3%
ADJUSTED FOR DIFFERENCE IN: ko EH =& LiEE L A&
SYSTOLIC PRESSURE L B o TE 12 8 5 5 6.6
DIASTOLIC PRESSURE PLREME 12 8 5 5 7.3
WEIGHT-HEIGHT RATIO f{E&E -HEkH 12 ] 5 4 7.3
RELATIVE HEART SIZE [ EoMHimmkz = 13 (] 5 5 9. 5%
SERUM CHOLESTEROL mifizLAro—n 12 8 5 5 6.4
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The percentage of cases with extreme
values for associated factors in this age
group does not differ among the 4 comparison
groups. Therefore, the prevalence of ST
and/or T abnormality does not change
apprecially by eliminating the effects of
associated factors. In other words, the
observed contrast - 13, 6, 5 and 4 - among
groups cannot be explained by differences
in associated factors.

QRS High Voltage in Females Aged 40-69.
QRS high voltage in females aged 40-69,
finding is the same as before. That
the differences in the prevalence of
high voltage among the 4 groups are
attributable to the associated factors.

In

is,
QRS
not

BH R R AR 2 kil 2 & 5 HE0ES IR
DERE T, 4BEMCZE 2w, - T, B
ZROEBE*BRELTESTLZVLTRES DM
HIIRDVZEL L v, EFIIovTHEEIhHH],
T % 13,6, 5, 4 IMEERHNEIZ L5 T
HRPTE L.

'
2

0—69FDLFNAQRSEFBALE. 40-69F Ff
HORFTIE, QRSWBEAIE IZH W THIA & [k
LR E1%E. ¥ 4bb, AWHEOQRSEENE
BEOEIMAERIZLZEDTIEE V.

PREVALENCE OF ORS HIGH VOLTAGE FEMALE AGE 40-59
QRS BEMZ0H1E, L F40-69F

COMPARISON GROUP ‘4UE

FACTOR Iz \‘l_Ll.IEﬁ‘{
305 1 2 3 4 ﬁgl;vg_ 3
(PER 100)
GROSS PREVALENCE GatEE 5 13 7 4 20.9%s
ADJUSTED FOR DIFFERENCE IN: Koo EE (23 LiEE L -
SYSTOLIC PRESSURE Gl§EMME 5 13 7 4 23, 1ss
DIASTOLIC PRESSURE HLZEMIMmIE 4 13 7 4 22, 3%
WEIGHT-HEIGHT RATIO A HE - S5 5 12 7 4 17, 3%e
RELATIVE HEART SIZE Lo fHm A 2 = 5 12 7 4 21.8%s
SERUM CHOLESTEROL iz L AFo—i 5 12 B 4 17.0%e

4. Another aspect of the study is physio-
logical change with age in normal electro-
cardiographic tracings. In order to study
the nonspecific acceleration of aging which
may result from radiation exposure, the
aging index defined before is analyzed here.

Table 7 shows the mean values of the aging
index by age, sex and comparison group.
All cases with cliniecal evidence of heart
diseases or with abnormal electrocardio-
graphy are excluded from this analysis.
For significant comparisons #% or * denote
the 14 or 5% significance level. The tests
here are based on the F-ratio. Since the
aging index was defined to be identiecal, on

16
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the average, with chronological age, the
relation to chronological age is nearly
linear (Figure 2). Therefore, the 4 groups
are compared with respeet to age trend, as
deseribed by a fitted straight line. Values
of 2 and » in the expression

aging index = a + b (age - 47.5)

are also shown in Table 7. The value of a
is a sort of adjusted mean converted to the
value at age 47.5, while the value of b is
the rate of increase with chronological
age, The statistical significance of
differences in these values are similarly
tested by an F-ratio.

FIGURE 2 AGING INDEX, COMPARED

- s

—HFTAEIICERL-OTEYE L OMEITIE
FEBRTHE(H2). -7, ZZ12R5N3
FRtmCOVTHMRE Y TR T4 HERoEE
274 5. KA abETVbbDMITETIZRLT
h5.
gsiFEE=a+ b (RS —47.5)

a i —8OEEFEHBC.5F0ERICE TS
CBRELAZLOTHY, bIBERIZEIHEMND
EThd. ZOHOENHEHEBREIRBIZF K
[

WITH AGE BY COMPARISON GROUP

M2 ZEHSTFCHITIMBIESEERLEOME

70

L1

il i 45 2

Aging Index

40

A0

Female 4C

20

The adjusted mean value of the aging
index in males is higher in Groups 1 and 2,
at the significance level 5-10%.

BFCIE, BIBLLUB2HONBIERED
igIEFEEIZ 5 —10%DEEARETH N Z & HEE
HoNns.

COMPARISON GROUP
HewuEs

2 3

ADJUSTED MEAN OF AGINE INDEX
Bl 1 B o0 ¥ 1E F B E

43

47 44 44 P 5-10%
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The table suggests that subjects in Groups ZOFEIE, FH1E Ui 2EoHFO
1 and 2 are physiologically older than they T@%,},.Jrﬁ.@h}‘ n '.%"L ZEERET. M2 5
are chronologically. As observed in Figure

1 5 5 = # iff
2, this finding in Groups 1 and 2 1s not 1+ 2+ 2% BLEFLH2 H& BT ZOMRI
specific to certain age spans, FREIZIEEOLOTIE L L.

COMPARISON GROUP
Fe e

! 2 3 4
ADJUSTED MEAN OF AGING INDEX —
1L 45 24 0 4 IF T 9 i T ol
In females, the difference inage adjusted Tk, FEIZEFHHEOEL5 %0 REE

mean values was sipnificant at the 57 level. i
7= > ~ v | 7= Bl
But, here, the larger value in Group 4 CHETH 2. LA L, ZZTEPOfiE
accounts for the P value, Although a LTHEAFOHIZETHwT WA, BroiEs L[
consistent difference among Groups 1-3 may
=25 et PR ] = HE =
be found as in males, the contrast is not BRIZEB L 258 3HOMIZ R LA

SERNMALR
distinguishable from random fluetuation. B4, ZoxI T BIRER) L XETE %

The aging index is affected by blood

ressure, body welght, ete., as well as b ) == A )
RERSRIER, SO ARcki > : Yo mmsescs, B0 @ AR O FE LI 0 e
prevalence of electrocardiographic abnor-

malities, However, the changes in the AELZOREBLZITS. LArL, 291245043

a.ging l]’ld&x with I'ESpect to these fac tors J: 7' | e i ‘-}1 J’) E{(f&] é ,[][] [gu'&}‘-}' *—;()—) 75 ‘[t
= - by — l) iz ES 1
are generally small as shown in Tﬂ.ble 9,

and the findings previously described still MXIZDh &<, Zh oD EHEEE IS Al R gt
old when thess Teetors Ape Gaken inbe  LEEOMBEREL LORY o £RIE
consideration. This is illustrated by

1 = £
repeating the same analysis for normotensive FMEOH IS LT ZBITA T2 - 25868
cases. BOENBEZETHS

The aging index for subjects with normal
blood pressure is compared with that in all E#HM#EEET 5 HOMBIERE 2HBRED
subjects. Findings are that the normo- : o i
tensives have smaller averages and smaller FALE L . WIERE o E £ 2%

rates of increase, but the differences AN E A, 4 BEMICIE B LS

gl 1Zix— nau&} Hhd

among the 4 groups are found consistently.

AGING INDEX FOR SUBJECTS WITH NORMAL BLOOD PRESSURE
E M5 12 &1 5 a5

COMPARISON GROUP Ih#ndf

1 2 3 4
a b a b a b a b
MALE 2
ALL SUBJECTS 4Hith# 49 0.86 47 1.00 44 0.95 44 0.95
NORMAL BLOOD PRESSURE L MESH 44 0.8B6 42 0,80 39 0.84 40 0.77
FEMALE %4
ALL SUBJECTS H&HkE#H 48 1.03 44 0.95 45 0.82 50 1.08
NORMAL BLOOD PRESSURE EH I [E+H 44 0.88 41 1,01 42 D0.77 44 0.93
a: adjusted value at age 47.5 b: rate of increase wiilh age
ERAT.5F I L 2id FRID LB HM %
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Socioeconomic factors may be of considerable
importance since the problem concerns
changes in normal electrocardiographic
tracings. A comparison by present occu-
pation was made in Table 8. Aging index vs
age curves for various occupational
categories are consistent, within individual
variability, as shown in Figure 3. Effects
of occupation upon comparison group seem to
be negligible. This finding, however,
should not be generalized because the
present occupation may not be a proper
index of socioeconomic status for the
purpose of this analysis.

COMBERENLER P2 L CETIED
ThAHr o ERFENBERIF»L ) OERELR
STWwardHnizZy., RETRHREVREILE
ZHEEIT L7 MB3IcR+#), BRESE
ZH A MBEEE E EM o BEE R T EEIEEA
ZOHRBENT-BLTVS., BN TIRE
ODEBIENTCESLEbNE. LAL, SHO
BiTOoHMNO LYot 28RREBOHERL LTI
BEOBREIEYTLVWILEHVBRIOT, 2
NDHRE BN LEDERLTRETELZV.

FIGURE 3 AGING INDEX, COMPARED WITH AGE BY OCCUPATION

#3

MBpEH s ERLoMEOR EN L

Male '

THiEEs

Factary Workers

o
o
T

i s 41 ¥

&n
T

Aging Index

Ao F

20

]

Clerical and Sales Workers H# B & £ U'HR

Not in Labor Force 3% @ 11 -

Female i

5 The 7 electrocardiographic measurements
are also studied individually for dif-
ferences among comparison groups. Table 10
provides individual mean values of measure-
ments by age, sex, and comparison group.
Adjus ted mean values and rates of increase
derived from fitted regressions are also
shown. The first 4 tables are for the
electrocardiographic measurements on which
the aging index was based.

Significant comparisons are extracted:
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QRS Axis in Females. The wvalues of

adjus ted means are significantly different

ZFOQRSH. g LA e oA

BEFHNBIBLLUPABFREERT. &

among comparison groups, with lower values
in Groups 1 and 4. None of the age specific EME o TORBIIAELLDEEVWF B LE
comparisons are significant al though a MR ATEERS.
consistent trend is suggested.

COMPARISON GROUP [EZZEF 1 2 3 4

NP TN g e W R
Rz Amplitude in Females. Significant _k:f'a)Rllgﬁ :ﬁlg‘ﬁnmu%‘iﬁ";ﬁ:‘)ﬁ

differences are seen between Groups 1 and 4

IUSBIMEOM-AREFBOSNS. &F
and Groups 2 and 3. This trend is also . )
observed in most of the age specific BEXgToRBOZ{ LI oEmAF A G0 3.
comparisons. Since Ry ampli tude and QRS Rudfl S QRSO HIMNE 2 I30.5L v 3 S04
axis have a correlation coefficient as high X
A0T, —O2-H0ORILIE FEAT

as 0.5, these 2 findings perhaps reflect LENT, O2OOMRBIBOERERBML
a common background. TWaANHhERN L.

COMPARISON GROUP FLUZEF 1 2 3 4

R, AMPLITUDE ADJUSTED MEAN, FEMALE

Ry S 8 IE T Had, LA R R S
TI Amplitude in Males. The TI amplitude in BFO T RIS BAviE, 1RSI UHE2

males 1s lower in Groups 1 and 2 than in
Groups 3 and 4. Age specific comparisons
are not sufficiently clear to detect a
consistent trend.

COMPARISON GROUP IEHEE

BOT RIS 3 &k 04 LY.
X5y 2 & D kT,
o,

# A
—W LA EERTE

Tl AMPLITUDE ADJUSTED MEAN,
T, Hediis ERB@, BF

MALE

19 20 21 22 P=1-5%

The outcome of these findings is that the
differences observed in the aging index
for each comparison group are mainly
attributed to differences in T, for males,
and in QRS axis and RII for females.
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SV, and RV, Amplitudes. The 3 measurements
of precordial leads were also compared by
group. Although the contribution of these
factors to the aging index is negligible,
higher values of R?ﬁ and S\Yl in Group 2
females are interesting in relation to the
prevalence of QRS high voltage, which was
also higher in Group 2.

sVi 8L URVs IRIE. #ilABHE R0 3MEMIC
DLTEEFMNCHESELAE. ZoZEEOMBIEEC
RETHEIEBD ThEuH, KFoF28#T
RVs BLU'SVI AFEVWZ LIE, HB2HTQRSE
BUZOBFEHF BV L LHEEL TRKS SR
ThHa.

SUMMARY

COMPARISON GROUP MALE B FEMALE &
HodgEs 1 2 3 4 1 2 3 4
ADJUSTED MEAN € 1E FHfil
sV, 118 17 112 115  P<a% 87 108 102 93 P=1-5%
RV, 185 201 187 192 P<5% 158 171 188 156 P<&%
2 5

More than 3000 elec troeard!ograph-ic
tracings for the ABCC-JNIH Adult Health
S tudy Sample were studied to detect any
specific abnormalities or nonspecific age
changes in relation to possible radiation
effects upon the cardiovascular system. The
4 comparison groups were studied with respect
to the prevalence of electrocardiographic
abnormalities and an electrocardiographic
aging index which was defined to evaluate
physiological change with age.

Statistically significant differences
were observed in the following aspects:

In males aged 50-59, the prevalence of
major electrocardiographic abnormalities
was highest in the group located nearest
the hypocenter. This was not observed in
other age groups.

In females, the prevalence of QRS high
voltage was highest in Group 2 but low in
Group 1. This trend was consistent in all

age groups.

These findings were not fully accounted for
by differences in blood pressure, heart
size, body weight or serum cholesterol

values,
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In the age trend curveof the electrocardio-
graphie aging index, a difference was
observed among comparison groups in both
sexes.

This difference in electrocardiographic
aging index is mainly attributed to Ty
amplitude for males and Ry; amplitude and
QRS axis for females.

Interpretation of these findings is rather
difficult since very little has been known
about radiation effects upon the cardio-
Fur ther
intensive studies are desired on the basis
of the clues suggested in this report.

vascular system in humans.

LEXMBEEOERI N T 22 TR, B
ICHBEMICEN S S.

DERNMBIEE T2 20ZE0EL
TE TR,
&H 5.

U5 F
% F T3 Ry RIE & & UQRS #(C

AN O LIRS R 2+ 2 RO BRIz T

BRAEMLNATWVWLZWOT, ZhoDROMR

Rixr v HEcHs. AREZHELTSHSES
S IZHRELIFEILETH S .

TABLE 1 STUDY SAMPLE BY SEX, AGE, AND COMPARISON GROUP
#1 WESZOM - F0 - HERE R
SEX LEE THTRL COMPARISON GROUP h#iff

14 - it 1 2 3 4
20-29 205 44 87 50 44

MALE 30-1ag 221 87 32 25 87
2 40-48 255 52 50 50 103
50- 59 310 70 B2 77 81
60-889 238 65 55 61 58
TOTAL 3 1230 288 ‘286 283 383

20-219 244 59 64 67 54

FEMALE 30-38 487 133 134 104 96
x 40-48 486 116 134 140 06
50- 59 478 128 123 112 115
60-68 269 83 70 83 53

TOTAL G 1944 499 525 5086 414
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TABLE 2 AGE DISTRIBUTION BY COMPARISON GROUP
£2 FHoLE#ah

SEX AGE COMPARISON CROUP H#iEF X2 yALuE @
% i 1 2 3 4 (d1=3 or 15)
HHE
%
20-29 15 23 19 i 15, 50
MALE 30-38 22 1 10 28 32. 3%
% 10-48 17 17 19 27 10. 4
50- 59 23 28 238 21 5.9
80-59 22 18 23 15 6.4
TOTAL § 100 100 100 100 70, 5%
20-29 12 12 13 13 0.5
FEMALE 30-39 27 28 21 23 4.6
& 40-49 23 28 28 23 2.7
50- 59 26 23 22 28 3.5
80-68 13 13 18 13 3.4
TOTAL #t 100 100 100 100 14.7

TABLE 3 OCCUPATIONAL COMPOSITION OF SAMPLE BY SEX AND COMPARISON BROUP AGES 20-68%
3 WEOWE - BB NM, 20-69F

MALE 4 FEMALE ¢
OCCUPATION COMPARISON GROUP FLi#¥ COMPARISON GROUP FEiuEf
i e 1 2 3 4 1 2 3 4
TOTAL it 100 100 100 100 100 100 o0 100

PROFESSIONAL AND TECHNICAL WORKERS
LARUPERSUTE i

MANAGERS AND OFFICIALS L@t I 360t 5 &

CLERICAL WORKERS BB

SALES WORKERS ML 5 € W %
FARMERS, FISHERMEN [<RUE 3% ]
FACTORY WORKERS THfE B4

SERYICE WORKERS - ARERERE
OTHERS AND UNKNOWN oL UAROE
NOT IM LABOR FORCE FEH @ h

B T 5 4 4 3 2 2
13 12 13 13 m = = *
19 17 9 ] 4 8 1 8
18 15 12 18 1 i} 8 8
3 4 9 20 2 i ] 2%
29 28 34 3l 8 8 T 8
- . - i B 4 4 2
5 8 10 F | | 1 1 2
10 B 7 7 87 71 83 67

tAge distribution is adjusted to that of 4 exposure groups combined.

FRIHIZIHRBLEANL THEL Z.
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TABLE 4a MEAN SYSTOLIC PRESSURE AND PERCENTAGE > 160 mmHg
Feda WHNMEOFESEE LU 160 mHy & 82 3% 0 5%

MEAN VALUE “FEI 4>180 MMHE
SEX  AGE COMPARISON GROUP IE#%Bf  TEST COMPARISON GROUP JEMZEf  TEST
#% (2 2 3 . BE 2 3 4 B
nmHg
20-29 128 126 127 125 2 0 0 0
MALE 30-33 121 124 125 124 1 3 4 2
# 40-48 125 130 128 128 8 10 4 3
50-59 138 136 132 133 20 15 10 12
B0-689 144 143 145 143 29 29 30 21
20-29 122 120 123 122 0 0 0 0
FEMALE 30-39 120 118 113 119 0 0 0 1
% 40-49 129 124 129 125 . ] 3 8 2
50-58 138 138 140 137 20 17 18 18
B0-83 148 153 143 144 a0 37 25 28
TABLE 4b MEAN DIASTOLIC PRESSURE AND PERCENTAGE 3 100 mmHg
k4b EBEBAEOTHAS LU 100 mis 2 B2 3 Z50FH 7%
MEAN VALUE T i5if %>100 nAHE
SEX AGE COMPARISON GROUP H:#0Bf  TEST COMPARISON GROUP LOZEF  TEST
% LS 2 3 s BE 2 3 ¢ B
mmH g
20-20 87 L] 87 87 2 0 0 o
WALE 30-33 87 89 88 87 3 3 0 z
B 40-49 88 92 88 30 2 10 4 5
50-58 93 93 82 82 18 13 10 1
60-59 93 81 93 83 12 11 13 12
20-29 87 88 85 86 0 0 0 0
FEMALE 30-33 87 86 87 87 0 ] 0 1
% 40-49 89 88 81 87 s 4 3 6 1
50-59 93 82 93 91 18 10 12 5 SUGE
60-89 94 96 92 94 13 19 8 9
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TABLE 4c

MEAN WEIGHT-HEIGHT RATIOD AND PERCENTAGE WITH RATIO 2 400

Fdc AR -BELOFHESI I RHF 10282 5F50HFFH
MEAN YALUE THE& £>400
s;: ;i; COMPARISON GROUP ILEIEF 7est COMPARISON GROUP HEHEF TEST
i 1 2 3 4 Y 1 2 3 4 B
kg/cm x 100
20-29 325 325 327 325 2 4 2 2
MALE 30-38 31g 338 317 335 . 1 16 4 8 SUGE
% 40-48 332 338 336 341 12 14 8 17
50-58 332 332 330 335 13 7 B g
50-59 32§ 319 318 31g g 4 5 5
FEMALE 20-28 3ls 317 328 322 3 5 3 2
% 30-3g 314 320 313 aig 5 9 4 I sucs
40-49 333 327 328 332 13 8 13 12
50-58 328 318 317 327 18 10 4 21 ..
§0-59 313 308 308 308 3 3 5 4

TABLE 4d MEAN RELATIVE HEART SIZET AND PERCENTAGE 2> 10% ABOVE STANDARD
FAd LEOHMNAEZOFHET L UEBMLZ 0% FEZ 3 EZ0ETH

MEAN VALUE “FifE %>10
SEX AGE COMPARISON GROUP H:#:%¥  TEST COMPARISON GROUP FE#%TF  TEST
L 2 3 . BE 2 3 . BE
20-29 -2,2 0.2 1.1 D.3 § B 20 7 .
MALE 30-38 -2.0 0. =t =kug 5 7 ] 3
% 40-49 1.0 & 1.8 0.0 12 18 12 10
50-58 2.0 3.2 0.8 1.1 18 17 14 15
60-69 2.3 3.4 3.5 1.6 17 25 3o 16
20-29 -1.5 0.3 0.0 -2.4 7 12 15 ‘5 Sues
FEMALE 30-38 -1.0 -2.0 0.8 0.9 L. B 6 8 8
k 40-49 -1.2 0.8 0.5 1.0 17 9 12 8 -
50-59 0.3 0.8 2.8 0.0 - 11 10 14 B .
B0-89 2.3 1.8 1.3 : (] 15 20 14 1
fPercentaze deviation from standard defined for specific weight, height,

age and sex.
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TABLE 48 MEAN SERUM CHOLESTEROL VALUE AND PERCENTAGE > 180 mg/100 ml

Fode MBEILATO—LOFEHESLF180mg,/100mg 2 3E5NDERTE
MEAN YALUE FifE 22180 mg/100 m)
SEX AGE COMPARISON eROuP (E25F  TEST COMPARISON GROUP JEWZEF  TEST
LI s A 2 3 s & 1 2 3 s BE
mg/100 ml
20-29 NOT MEASURED HE&iE
MALE 30-33 140 151 141 134 suce 3 7 ] 4 .
% 40-49 153 149 155 148 18 19 24 20
50-59 154 148 151 148 25 18 18 15
BO-68 152 148 148 154 15 15 14 16
FEMALE 20-29 NOT MEASURED FEE
& 30-39 156 143 140 142 == 25 13 3 8 oe
40-49 151 157 157 149 SU&S 14 29 23 " .
50-58 174 188 183 174 1] 32 s 43
60-88 172 184 170 178 as 28 32 47
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PREVALENCE OF ELECTROCARDI|OGRAPHIC ABNORMALITIES BY AGE AND COMPARISON GROUP - MALE
#5a

TABLE 5a

EEBEY
ROILYTTIHE14
TYIE3ILNY

M4
3101545
-¥ELX3

WHEI T FFEHHET
VIKIHIS| %
NOILOHVANI
TVIOYYIOAW

MEWL L LS
ALITyWHONBY
L Yo/ONY L-§

Xl E 7
HAT

FI R SuD
39¥L104
HOIH SHD

ASI ™y
ZI* uy L1819
FESIFE
L-DLET
31374R0INI
% 31374N02

CEET

HFELD
1-b
033K0104d

HFFEU-J
¥-d
035N0704d

HE @R QO FE
AL ITYWHONEY
HOTYW 3741L10K

S35 0 Bl
ALITYHHONEY
HOTYW

O
ALITYWEONEY
HON W

EXwlixwi
ALITYH
-4oNEY 17V

NUMBER
{3 %

BROUP
e

.

AGE

100)

(PER

23

a0
22
18

i
B7

20-280

50
44
208

0.8

12
2.

15
16
14
14
22
12
13
20
]
10,4

2.4
4.1

13
12
22
10

1.0

14
15
10,0
15
20
15
18

15.8
16
14
21
3a
18
21
49
41
25(*
23
34,2
43
38
48
34
41.0
29.8
23
22.4

6.8

9
16
10
12

F)
12
13
12
12.1

23
22.4
16
12
32
23
20. 4
3l
34
3o
24
28.8
53
49
al
a1
40,
58
51
59
47
53.1
3B
a8
33
33.8

67
3z
25
a7
221
52
50
50
103
255
70
B2
11
g1
1o
68
58
81
58
239
208
286
2863

1230
the age distribution of comparison groups comblined,

TOTAL I
1
TOTAL f
1
TOTAL 1
1
TOTAL {if
1
TOTAL
1
2
TOTAL I

fo

40-49
50- 50
B0-69
MEANT
Ty

30-30
P LAWY & B AE L SR G A Iy LT IE.

fAdjusted



TABLE Sb PREVALENCE OF ELECTROCARDIOGRAPHIC ABNORMALITIES BY AGE AND COMPARISON GROUP - FEMALE

s - HEWCBER AR - &

F5b B LW N O BE o 5

Rdi

ERBEY
HOILYTTiMB14
IYIE3LEY

S04 i
3701848
-yaLlx3

WHEAT SFEHHWNT
VINIHIS| %
NOILIHY4NI
TYIOEYI0AN

HEWMLTIOY LS
ALITYNHONGY
1 HO/ONY L/S

FELRE sud
39¥1704
H31H S¥D

ASTQ )

le uj

T
FEYIFE
LEDLIRY
31374K0ON] %

31374N00 @88¥

EELD
L-1
035N008d

J_;‘I% H"d

H-d

039N0104d
#HECHKO I

ALITYNYONBY

HOYW

37d1LINK

33 0 g
ALITYHHONEY
HOTVH

M@
ALITYNHONEY
HONINW

BEEOLwi
S3I1LITVYN
-40NBY 1Y

b4

NUMBER
i

BROUP
e

AGE
i

100)

(PER

1 58

20-29

12

B4

87
54
244

te

TOTAL (df

13
13
21

133
134
104

ap-233

12
17

12

0.0

1
14.8
26
25
28
21

467

4
ToTAL it

12
13
14

23

118
134
140

40-49

25

21

96
486

0.4

24,

TOTAL [t

11

12
13
12

27
40

35
41

128
123
1z

50- 58

-+

© -~ -

3z
40

a8
48

1S

0.4

2

40,2
51

478
63

TOTAL I

14
16
10
23

10
13
12

10

21

46

60-80

24
22

56
42
45

70
83

45
49

53
260
400

14.9

19.3

50.8 47.2

TOTAL (dt

MEANT 1 1)

25.3

1

2 -

-

20.
27.23

528§
508

7.0

27.1 23.9

1944

TOTAL IF

fFootnote Table s5a.
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TABLE 63 PREVALENCE OF MAJOR ELECTROCARDIOGRAPHIC ABNORMALITIES BY SYSTOLIC PRESSURE
#6a BWEOLEREE OB & WHBME & OMF

T
SER AgE SYSTOLIC PRESSURE HU#aIMMIE TEST AMONG
" e 21860 MEAN >140 MEAN <140 MEAN  GROUPS

1 2 3 4 T8 1 2 3 4« FH 2 a 4 ¥ HETHEE
(PER 100)
20-28 - - - - - - - - - 26 24 14 2 12 15
30-38 - - . - = S = = - 38 6 4 17 13 10
MALE 40-489 - - - - 82 - - - - 45 20 17 1T tE 3
{51
% 50-5¢ 83 S8 63 50 B8 42 G4 43 3 A5 38 32 15 18 24 SuUEes-

60-68 T4 75 87 67 71 33 22 36 53 38 29 23 41 ] 28
MEAN 35 75 1] B4 54 68 3o 54 29 44 40 22 18 17 15 e

20-29 = - - - - = - = - - g 11 2 7 5
30-38 = 5 = = = = = - - 41 8 10 18 s 10
FEMALE  40-48 - - - - 42 33 @88 22 0 32 23 18 18 1§ 18
k s0-59 68 87 B85 67 87 31 39 35 589 40 13 33 21 28 24
80-88 74 73 B2 73 10 47 44 53 55 48 28 48 28 28 N
MEAN T3y 81 65 66 71 B5 33 50 38 41 40 13 19 1 15 18
TABLE 6b PREVALENCE OF MAJOR ELECTROCARD |OGRAPHIC ABNORMALITIES BY DIASTOLIC PRESSURE
£6b MEOLEREEOHE & HERNME & o BIF
SEX AGE DIASTOLIC PRESSURE i)t [+ YEST AMONG
“ - 2100 Eflu 90p-498 MEAN <an MEAN EROUPS ”
1 2 3 e e ? 3 ! S . 2 3 4 PYg HgREREsE
(PER 100)
20-29 - - 2 = @ 5 s - “ - 22 18 6 11 15
30- 30 - - - . z < s z - - 8 7 17 14 12
MALE 40-48 - - - - 54 - = = = 33 20 24 ] 17 g
£ 50-59 B2 64 50 22 56 67 50 75 38 55 38 38 1 21 *
g0-69 G2 100 100 B BB 64 33 45 B4 54 35 30 58 V8 8P
MEAN ¥y B7 B8 70 S50 B3 47 48 43 48 48 24 24 17 i R
20-29 - 5 - = = 3 = = = - 2 1 2 7 5 sugs.
3n-39 = - - - = + Z = - a7 g 10 18 7 10
FE;:LE 40-48 - . - - 53 31 57 17 25 3 22 22 18 13 19

50- 589 BS 15 54 B7 BS 33 41 40 20 34 18 35 27 43 31
B0-689 75 17 71 100 78 71 67 B2 58 BS 32 45 33 33 38
MEAN 85 B1 71 85 81 67 44 54 39 a5 43 15 ¥ g 20 18




TABLE B¢

PREVALENCE OF MAJOR ELECTROCARD |0GRAPHIC ABNORMALITIES BY WEIGHT-HEIGHT RATIOT

b BWENLBEREEORE tAE-SEKT ¢ 0MEF

WEIGHT-HEIGHT RATIO (41 - &£k

SEX AGE S - TEST AMONG
fg s ad MEAN 36- 39 MEAN <38 MEAN  GROUPS
! 2 3 4 Ty 2 3 o 2 3 4 FYg HEEFMESE
(PER 100)
20-29 - - - - - 30 9 0 20 14 21 17 13 11 15
30-39 - - - - 7 o 17 25 22 17 7 10 15 13 11
MALE 40-48 33 29 25 28 28 18 25 o 12 13 20 31 22 22 24
% 50-59 89 33 20 14 44 50 47 36 22 38 41 &1 22 25 a2 .
80-69 - - - - - §5 S50 33 62 S0 43 38 51 32 40
MEAN °#3 so 32 18 1@ 30 33 31 18 26 27 27 28 2§ 22 2§
20-28 - - - - - 0 33 8 20 14 0 3 0 0 1
30-39 - - - - 4 38 24 33 15 28 5 11 18 g 10
FEMALE  40-43 20 8 28 17 20 32 28 22 0 23 22 28 20 1 21
S 50-5¢ 24 25 25 13 20 62 29 27 B2 48 25 44 33 38 35
80-889 - - - - 70 40 40 50 33 41 45 57 38 50 47
MEAN F¥ 24 18 24 11 18 37 28 28 34 32 18 237 21 23 33
T kg/cm x 100 e
TABLE 6d PREVALENCE OF MAJOR ELECTROCARD IDGRAPHIC ABNORMALITIES BY HEART SIZET
#6d BEOLBRAEZ0HE LB A x 2t romE
SEX AGE NEART $12F LROKI = TEST AMONG
“ i 210 MEAN 5-9 MEAN <5 MEAN  GROUPS
1 2 3 & Ty 1 ? 3 T i M | 2 3 4 ) HemiEE e
(PER 100)
20-29 - - - - 26 50 27 17 11 28 20 14 5 9 12
30- 1389 - - - - 1 12 0 0 22 12 & 12 M w11
MALE 40-43 50 38 33 S0 43 12 37 20 35 28 18 26 15 14 17
% 50-58 100 79 80 42 18 57 471 7 2% 31 33 28 20 18 25 SUES.
60-69 S5 S0 72 78 63 55 14 23 58 41 33 38 40 20 34
MEAN $:#5 81 S3 60 S0 S8 38 32 15 32 28 23 23 18 17 20
20-29 - - - - ] - - - = 7 2 10 4 5 5
30-39 - - - - 24 0 57 20 20 20 ] 5 14 6 ]
FEMALE 40-49 75 50 24 100 51 20 18 29 1§ 20 20 23 20 718
ES 50-§3 38 75 47 43 S0 35 57 28 55 4! 24 33 30 38 31
80-88 58 03 64 S0 70 56 38 57 56 48 44 51 37 42 43
MEAN E£F5 38 66 30 51 45 23 33 27 34 28 19 23 21 18 20 SUGE.

fPercentage deviation from standard

BEgErooEES
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TABLE 62 PREVALENCE OF MAJOR ELECTROCARDIDGRAPHIC ABNORMALITIES BY CHOLESTEROL VALUE
#Zbe WENLEMEZFOHELILAF o - VR EDBEE

CHOLESTEROL VALUE 2 L AFU0—NL@

SEX AGE TEST AMONE
" I a >180 MEAN 160-178 MEAN <180 MEAN  GROUPS
1 2 3 ¢ ¥ 1 2 3 4 8 1 7 3 4 Ty HEEREEEE
(PER 10D)
20-28 NOT MEASURED M7
30-39 - - - - i - - - - 15 MBS E | 13 14 10
MALE 40-49 33 33 25 25 28 33 o 13 8 13 I3 . 3z 17 23 23
L §50-59 41 38 25 42 37 58 25 18 31 3l 46 45 24 15 232 .
60-69 33 25 37 33 3z 31 50 38 50 42 43 37 52 25 42
MEAN ity 33 30 26 30 30 35 22 24 29 28 28 32 28 21 28
20-28 NOT MEASURED il ¥
30-39 9 19 0 0 g 0 0 14 0 3 8 12 21 14 14
FEMALE  40-48 13 32 20 40 26 29 47 az 0 27 28 14 21 13 18

% 50- 59 24 31 36 31 31 28 a5 21 30 29 22 44 36 B1 40

60-69 43 T4 48 48 52 44 B2 as 3s 45 417 42 39 45 43
MEAN 15 24 41 29 31 n 26 a7 28 17 27 21 22 26 28 24

TABLE 7a AGING INDEX BY SEX AGE, AND COMPARISON GROUP, ALL SUBJECTS
#7a Z2ERFI-FULINMBIEHOM - 6 - HEENSS

SEX AGE COMPARISON BROUP I 40%: sSERACE riziuzrgns
t it ' 2 3 4 ¥4 HREHEE
20-29 28 28 28 28 28
30-39 38 38 33 31 34
MALE 40-49 47 47 40 43 44
% 50- 58 57 55 50 51 53
60-69 88 64 B4 61 B4
70+ 87 83 88 11 75
?:ggnr:!:g I| g: ve VRS
a 49 47 44 44 46 SUGE.
b 0.86 i.00 0.95 0.94 0.85
20-29 25 23 3t 29 27
30-38 3e 3s 36 37 a7
FEMALE  40-49 48 43 43 49 45
& 50- 58 58 53 49 58 55
60-59 66 82 64 74 66
70+ B4 88 B8 88 73 SUEE.
CoErFre Lenys MG
a 48 44 45 50 45 .
b 1.03 0.35 0.82 1.09 0.88
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TABLE 7b AGING INDEX, BY SEX, AGE, AND COMPARISON GROUP, SUBJECTS WITHOUT HYPERTENS |ON
£7b WMMETEZVEIZE T 3MEBIREOME - Fl5 - FLWLBESI 5 16

SER AeE COMPARISON GROUP IEEZEF N ERAGE n:;u;:gns
e s 1 2 3 ¢ Py RN
20-29 29 28 27 27 28
30-39 38 s 34 31 s
MALE 40-49 44 45 37 4 43
% 50- 59 56 50 48 51 51
80-69 63 59 80 51 80
70+ 66 60 55 48 58
LT
a 44 42 ig 0 4
b 0.88 .81 0.84 0.77 D.81
20-29 28 24 3t 29 27
30-33 3g s 37 37 37
FEMALE 40-49 47 43 43 50 45
& 50- 59 53 55 51 54 55
60-63 64 59 85 66 84
70+ 84 _ B4 43 - 17 .
REGRESSION I"]*%f-ﬁé’(-
COEFFICIENTS
a 44 a1 42 4 43
b 0.98 1.01 0.77 0.94 0.83
TABLE B AGING INDEX BY SEX, AGE, AND OCCUPATION
#8 MgHEHEo - T - BENTN
sk . occuPATION Eh¥T AVERAGE TEIS;;IJ::?S"E
. G Ay g & %2 PHy AR R
20-29 28 32 25 - 37 29
MALE 30-39 s 34 a4 g 41 a5
% 40-49 47 41 42 35 45 43
50-58 53 54 53 57 82 54
60-64 67 63 67 61 65 65
MEAN 13 47 46 45 43 51 48
20-29 21 az - 29 21
FEMALE  30-39 4t 33 47 37 38
« 40-43 45 48 33 46 45
50- 59 57 54 46 55 55
80-69 59 68 58 686 66
MEAN i3 46 4B 45 46 46
tﬁ' Professional and technical workers, managers and officials
WP ERNTENRERES
!2 clarical workers and sales workers HFE, EEfEHE
B, Fectory warkers THfEHE
, Farmers, fishermen BETffHE

C Mot in labor force FEFHEN
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TABLE 82 AGING INDEX BY SYSTOLIC PRESSURE
£9a MEEfEE C PEMmE & o ME

SYSTOLIC PRESSURE Mild MMt

SEX ABE
(k3 LS <120 120-139 140-158 150-178 180+
20-29 27 29 28 - -
MALE  30-38 35 34 26 - -
% 40-49 43 45 47 26 -
50-58 52 50 58 58 71
80-68 g1 61 65 68 78
20-29 28 28 s - -
FEMALE 30-39 a7 37 52 - -
® 40-48 47 a2 42 4 80
50- 58 58 54 56 51 58
E0-59 66 58 66 61 82

TABLE Sb AGING INDEX BY DIASTOLIC PRESSURE
#9b MEBIFH LIRBME & O BKF

SEX AGE DIASTOLIC PRESSURE HSRHAMIE
# EE <80 8088 90-89 100-109 110+
20-28 23 28 - - -
MALE 30-39 35 34 33 - -
% 40-49 42 48 51 39 =
50- 58 53 50 83 57 B3
80-69 61 65 64 82 ;
20-28 26 29 - - -
FEMALE 30-38 37 40 43 - -
& 40-49 45 44 42 46 -
50-59 55 56 50 62 57
50-89 66 59 85 18 93

TABLE 9¢ AGING INDEX BY WEIGHT-HEIGHT RATI0
#9c WMETEEEGE -SRI L 0BMIRF

SEX ABE WEIGHT-HEIGHT RATIO {fif - &4tk
i3 i s <27 28-31 32-135 36-30 40+
20-29 29 a0 3o 22 25
MALE  30-39 47 ag 35 28 24
% 40-49 48 44 44 41 48
50- 58 55 52 53 57 60
§0-89 63 66 B6 58 73
20-29 37 28 23 29 32
FEMALE 30-39 44 40 33 g 20
LS 40-43 55 47 43 4 42
50- 59 51 58 54 54 57
80-59 84 B8 52 85 88
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TABLE 9d AGING INDEX BY RELATIVE HEART SIZE

#9d MgEHEIL BB KEEL0EE
SEX AgE RELATIVE HEART SI12E LBRoEHsy Az =
# E <~3 -5~0 D~5 510 10+
20-29 s 27 25 23 14
MALE 30-38 33 38 3l 3z 30
% 40-48 45 43 43 45 45
50- 59 55 53 52 53 80
60-89 87 66 52 54 65
20-28 29 az 24 34 30
FEMALE  30-38 44 39 36 38 37
kS 40-49 48 45 43 44 38
50- 50 55 53 55 54 50
60-68 83 87 67 66 64
TABLE Se AGING INDEX BY SERUM CHOLESTEROL VALUE
#9e MBEHLMBIL AT o - LDOME
SEX ASE SERUM CHOLESTEROL VALUE ML AFo—L{{
# S ) <120 120-138 140-159 10-178  180-1889 200+
20-29 NOT MEASURED il S——
MALE 30-139 33 34 36 34 3§
% 40-49 46 43 44 44 44
50- 59 54 53 58 48 55
B0-68 57 65 66 83 88
20-28 NOT MEASURED il &
FEMALE  30-389 42 is 41 17 3o 44
3 40-49 54 51 43 48 39 34
50~ 59 48 58 52 57 54 55
60-68 83 52 83 85 67 73




TABLE 10a QRS AXIS BY AGE, SEX, AND COMPARISON GROUP
#£10a QRS @0 Fap - £ - FLEERI 2

COMPARISON EROUP [E3uEf

SEX AGE AVERAGE  TEST
i i s 1 2 k1 4 Tty [
(DEGREE % )
20-29 86 63 56 62 84
MALE 30-389 58 56 87 82 82
% 40-49 54 57 53 56 55
50- 58 55 48 55 54 53
60-69 46 52 42 51 48
70+ 50 41 81 40 49 .
REGRESSION R EE
COEFFICIENTS
a 58 56 57 56 56
b -0. 33 -D.42 -0. 48 -0.37 -0.40
20-29 51 48 51 53 53
FEMALE 30-39 s1 55 57 45 52
& 40-49 3g 50 47 0 4
50- 59 35 43 45 3g 40
60-69 23 3z 3s 32 31
70+ 15 31 3t 23 27
e LT
a 41 47 48 41 44 .
b -0.78 -0.48 -0.64 -0. 52 =0.60
TABLE 10b 0Q-T CONDUCTION TIME BY AGE, SEX, AND COMPARISON GROUP
£10b Q-TIZEBBEOER - 1 - LEFEN ST
- AGE COMPARISON GROUP Ji&iff AYERLBE TERT
i i 1 2 3 4 iy HE
(1072 sec i)
20-29 380 379 386 382 381
MALE 30-39 3B 3e3 384 388 386
2 40-40 392 396 380 390 390
50- 50 390 397 388 g2 392
60-B9 308 401 397 399 399
70+ 385 418§ 396 4 408 ¢
ST
a 390 392 37 3g1 390 SUGE.
b 0.35 0.53 0. 31 0. 41 0.43
20-29 382 3gg 394 383 385
FEMALE 30- 389 400 400 402 398 400
k 40-489 404 402 401 400 402
50~ 59 409 408 408 405 407
60-689 407 410 414 412 41
70+ 414 407 408 432 4t .
HHHE S
a 403 403 403 401 403
b 0.339 0.28 0.40 0.48 0. 38




TABLE 10c R, AMPLITUDE BY AGE, SEX, AND COMPARISON GROUP
#10c Ry RO ER - 15 - HBRBN A0

COMPARISON GROUP FL#kd:

SEX AGE AVERAGE TEST
{E i iy I 2 3 4 T4 i
(o' mm
20-28 132 137 140 133 135
MALE an-3ae 124 114 134 124 124
% 40-40 114 i1 108 108 110
50- 59 110 103 11 110 108
60-69 101 101 .} 104 89
70+ 94 88 102 100 87

REGRESSION [ iE &
COEFFICIENTS

a 118 113 1186 114 115
b AD.78 40,94 LV.T8 AD. 72 20,88
20-29 114 104 120 e 13
FEMALE 30-38 94 107 102 g4 100
LS 40-48 B8 97 89 BE 83
50- 359 87 88 mm 82 894
B0-69 BS 88 101 T 81 SUGE-
70+ 83 .= B4 96 84 83

REGRESSION P
COEFFICIENTS CLA

3 92 100 103 82 87 o
b AD. 54 AD. 33 M0, 35 AD.6S AD.4S

TABLE 10d T, AMPLITUDE BY AGE, SEX AND COMPARISON GROUP
#10d TIIREBOER - 15 - @B 54

COMPARISON BROUP lbilf

SEX AGE AYERAGE TEST
1% b 1 2 3 4 R iE
(1o”" amy
20-29 26 25 28 25 28
MALE 30-39 23 23 23 28 24
% 40-418 21 21 23 23 22
50- 58 16 19 18 18 18
60-88 13 15 18 18 15
70+ 12 9 K 10 11
I HE T
a 19 20 21 22 21
b AD, 32 A0.28 AD. 27 A0, 3 A0, 30
20-29 25 28 21 24 24
FEMALE 30-39 23 22 23 24 23
% 40-48 22 21 21 21 21
50- 58 13 ] 20 18 19
60-69 17 17 16 15 16
70+ 12 15 15 11 14
HIEH LT
2 21 21 20 20 21
b AD.21 AD.24 AD. 15 A0.23 0. 21




TABLE 10e SV, AMPLITUDE BY AGE, SEX AND COMPARISON GROUP
#10e SVUIREDF 85 - 15 - BadE o A

COMPARISON GROUP iz

SEX AGE AVERAGE  TEST
i 3 i 1 2 3 4 1 HiE
(10-1 mm )
20-29 131 138 19 130 130
MALE 30- 39 120 122 133 127 125
% 40-49 110 108 88 107 108
50-59 123 110 113 110 113
E0-868 101 106 101 102 102
70+ - - . 1s 1o

REGRESSION
COEFFICIENTS 8 &

: 116 117 12 15 s
b AD. 52 AD. T8 AU, 57 AD. 70 AD. 84
20-29 g5 37 108 85 88
FEMALE  30-39 gl 1 a0 83 97
« 40-48 83 108 107 108 104
50- 59 102 108 85 102 102
50-589 100 13 BT 91 105
70+ - 108 122 - 123 SUBE.
REGRESSION [igE® i
COEFFICIENTS
a 87 108 102 g9 102 .
b 0. &4 0. 11 0. 24 0.18 0,23
TABLE 10f R\'1 AMPLITUDE BY ABE, SEX AND COMPARISON GROUP
#10f RViIRIED F&5 - 1 - HBsm o M
SEX AGE COMPARISON GROUP Iiils . AVERAGE TEST
1% I 1 2 3 4 - Fit T
(1o mmy
20-28 49 53 4 51 50
MALE 30-38 48 40 as 48 46
g 40-48 a7 a5 a3 a7 36
50- 59 34 27 at 32 al
B0-B9 28 a0 23 24 26
70+ - - 18 at 28
GOt Fro) Enrs EIAHE
a 3g 37 34 38 37
b AD. 59 A, 66 AD. 58 AD. 83 AD. 82
20-28 32 35 32 32 33
FEMALE  30-39 24 23 27 24 28
S 40- 439 24 26 28 20 25
50- 59 27 23 28 27 26
60-68 28 29 23 23 28
70+ 30 24 38 - 32 Sugs.
rectission e
2 28 27 28 25 21
b D.04 AD. 24 AD. D7 A0. 08 AD. 089




TABLE 108 RV AMPLITUDE BY AGE, SEX AND COMPARISON GROUP
#10g RVsIREOER - 1£ - KRBHNS 6

COMPARISON GSROUP [Léult

SEX AgE AVERAGE  TEST
3 ER 1 2 3 4 15 o
(10-‘ am)
20-29 204 207 200 204 204
MALE 30-39 184 172 197 192 188
% 40-49 182 194 164 180 180
50- 58 178 219 189 198 187
50-69 187 198 179 188 191
704 - - 21§ 196 187 SUGGE-

REGRESSION (3 (x
COEFFICIENTS | 11 f ot

a 185 201 187 192 192
b A0, 40 0.05 AD, 21 0.02 20,13
20-28 1 56 138 139 148 145
FEMALE 30-38 133 165 140 144 146
ES 40-49 158 159 165 143 157
50- 59 171 183 192 177 180
60-68 188 218 183 160 187 SUGE.
70+ - To- 228 - 216 SUGE.

REGRESSION [ € &
COEFFICIENTS

a 158 i 168 157 164
b 1.23 1.48 1.60 1.05 1.37

TABLE 11 CORRELATION RATIOS OF INDIVIDUAL FACTOR AND LINEAR COMBINATIONS
WITH OPTIMUM WEIGHT OR SIMPLIFIED WEIGHT

#11 HFUERH MM S & BB O & 2 SRR L 3| GO MM

MEASUREMEN TS OPTIMUM WEIGHT OPTIMUM WEIGHT SIMPLIFIED CORRELATION RATIO OF UNITS IN

FOR 7 FAGCTORS FOR 4 FACTORS  WEIGHT INDIVIDUAL FACTOR  COMPUTATION
i E il 5 ToORMEE 420 HEE L AE {1 fift EHIK O it H oo HL
Tk 3080 B0 IR 6T a5 38 ) FEL T A
Mgt Fk  Mm  Fk MW FX& ¥ 3 Pk
QRS AX1S QRS #4 0. 39 1,49 0,35 .71 1 1 0.28 0.28 15 DEGREESFE
0- Te -0.63 -1.02 -0.87  -1.28 -1 =1 0. 24 0.32 1toxto 2 sec.i
Ry 1.73 1.84 3.80 1,10 2, 2 0.42 0.33 25!10:: -
T, 3.02 3.82 4.42 3.80 4 ‘ D.48 0.45 5'10-1 e
s, 2. 24 0.98 - - . - D.41 0.20 25x10" e
RY, 2.12 -0.18 - - - - 0.41 0.30 15xip” ' mm
RY -0.04 -3.41 - - - - 0.28 0.30 soxio | mm
CORRELATION RATIO AVERASE T
OF LINEAR COMBINATION 0.83 0.60 0.56 0.55 0.56 0.55  0.37 0. 32 -
BEELOERERE

The opltimum weights were determined in such a way thatl linear combination of 7 (or 4) factors
attains attachable maximum correlation ratic against age.

T2 (434°2) 0EEOBREHATEFR CHFIHME R R CL3EICRENEMZED L.
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