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A Study on the Ratio of Weight—for —Height in Insurance Medicine

Honam Medical Dept., Dong Bang Life Insurance Co. Ltd

Im, Young Hoon, M.D.

(ABSTRACT )

A statistical analysis on the ratio of weight —for—height in insurance medicine was
carried out in a total of 12,690 insured persons who were medically examined at
the Honam medical department, Dong Bang life insurance company, ltd. from June
1979 to February, 1984.

The results were as follows:

1. The mean value of the ratio of weight —for —height { W/H ratio ) was 102.3+
11.3% in all males, and 105.2+103.6 % in all females. The difference of the values
between males and females showed statistical significance ( P (0.001).

The mean value of W/H ratio in all the insureds was 103.8+12.9% .In each age
group, the mean value of female was higher than that of male without exception
(P¢0.001).

The mean value of both sexes in each age group showed gradual increase with
age except for the age group over 50 (P {0.001).

2, The incidences of the average weighted, overweighted and underweighted
lives were respectively 91.6 % in all males, 84.29 in all females{P<0.001); 7.9 %
in all males, 15.49% in all females(P<¢0.001);0.59% in all males, 0.4% in all fe-
males ( P >0.05).The incidences of average weighted, overweighted and underweighted
lives in all the insureds were respectively 87.69% , 1209% and 0.5%.

The incidence of the average weighted lives in male in each age group was a lways
higher than that in female with the exception of the age group below 19 ( P< 0.001 ),
whereas the incidence of the overweighted lives in male in each age group was

always lower than that in female (P {0.05 in the age group below 19, P<0.001 in
the other age groups).
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The incidence of average weighted lives of both sexes in each age group showed
gradual decrease with age from the second to fifth decade (P {0.001), whereas the
incidence of the overweighted lives of both sexes in each age group showed gra-
dual increase with age from the second to fifth decade( P {0.001 ).

3. The relative frequency distribution polygons of W/H ratio of both sexes dra-
wn in a pair on one coordinate plane revealed lying in juxtaposition each  other
horizontally and showed the shifting of female’s polygon to male’s one toward the
direction of greater value of W/H ratio at a short distance which increased gradu-
ally with age.

4. Correlations between both sexes and among age groups relating to W/Hratios
of the insureds seem to be a physiological phenomenon of body build and  should
be considered on the rating of the build.

Author prepared a rating table of build based on the correlations above menthi-
oned. Some gradients by sex and age in the rating table of build are organized;
in female group, the ratings of 0, 30 ~50, 50 —100 and 100 —D are to calculate by
the build with W/H ratio of 80— 1259% , 126~145%, 146~165% and over 166 %
respectively in the age group of 29 or under, by the build with W/H ratio of 80
~130%, 131~150%, 151~170% and over 1719, respectively in the age group of 30
~59, and by the build with W/H ratio of 80~135%, 136~155%, 156~175% and
over 1769% respectively in the age group of 60 or over. In male group, the ratings
of 0, 30~50, 50 ~100, and 100~-D are to calculate by the build with W/H ratio of
80~120%, 121~1409%, 141~1609% and over 1619 respectively in all ages. Of under-

weighted lives, in both sexes, the ratings of 30—50 and 50—D are to calculate by
the build with W/H ratio of 76~79% and under 75% respectively.
The results of the ratings according to a rating table by author were as follows:

The incidence of the ratings of 0, 30 =50, 50 —100 and 100 —D showed no differ-

ence between male and female.

The incidence of the ratings of 0( indicating the average weighted lives) showed
gradual decrease with age and the incidence of the ratings of 30—-50 and 50-100

( indicating the overweighted lives ) showed gradual increase with age.
These results are thought to be considerably reasonable because the incidence of

the builds in each age group is supposed to have no difference by sex and the in-

cidence of the overweighted lives would increase with age.
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o, g ~19 20~29  30~39 40~ 49 50~ 59 60~ Total
M 289 2,014 2,130 917 389 66 5,805
F 462 2,567 2,414 928 409 105 6,885
Total 751 4,581 4,544 1,845 798 171 12,690
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Table 2 — 1. The mean values and the relative frequency distribution of W/H ratio™ (builds ]

| Relative frequency of W/H ratio( %}

Age Sex Mean+S.D. Number ~T79% 80~120% 121 %~
% { %) (Underweight ] (Average weight] (Overweight )

19 | M 94,5+ 8.8 289(100.0) ( 3.5) ( 96.2 ) ( 0.3)
F 98.8+ 9.3 462 100.0) ( 0.9) ( 97.2) ( 19)
s | M 99.1+ 9.5 2,014(100.0) ( 0.5) ( 96.0) ( 35)
F 101.4+12.1 2,567 (100.0) ( 0.5) ( 92.3) ( 7.2)
M 104.2+11.2 2,130(100.0) (0.1) ( 90.5 ) ( 9.4)
0~3 1 ¢ 108.0+-13.6 2 414(100.0) ( 0.3) ( 80.6 ) (19.1)
w0so | M 107.6+11.5 917 (100.0) ( 0.3) ( 85.8 ) (13.9 )
F 113.0+14.8 928 (100.0) ( 0.1) ( 72.3 ) (27.6)
059 M 105.1+13.0 389 ( 100.0) { 0.8) ( 85.1) (14.1)
F 112.8+14.3 409 ( 100.0) ( 0.7) ( 72.1) (27.1)
60~ | M 105.3+11.5 66 (100.0) (1.5) ( 89.4) ( 9.1)
F 115.5+16.5 105 ( 100.0) ( - ) ( 65.7 ) ( 34.3)
M 102.311.3 5,805 ( 100.0) ( 0.5) ( 9.6 ) ( 7.9)
Total | 105.2-+13.6 6,885 ( 100.0) (0.4) ( 84.2) (15.4)
Total | 103.8412.9 12,690 { 100.0) { 0.5) ( 87.6) (12.0)

* W/H ratio=the ratio of weight —for - height.
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Table 2 — 2. The difference of the relative frequency of build between male and female

Age ~19 20~ 29 30~ 39 40~ 49 50~59 60~ Total
Ma -Fa =* -1.0 3.7 9.9 13.5 13.0 23.7 7.4
Ma’—Fa™* 1.6 3.7 9.7 13.7 13.1 25.2 7.5
dekok
Mo - Fo -1.6 -3.7 -9.7 -13.7 -13.0 -24.2 ~7.5
* : Ma denotes the relative frequency of average weight of male group;Faof female group

** : Ma’ denotes the relative frequency of

“ average weight + underweight » of male group;Fa’of female group

*xx:: "Mp denotes the relative frequency of overweight of male group;Foof female group
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Table 3. Comparison of the mean values of W/H ratio by age and sex

Sex N ~19 20~ 29 30~ 39 40~ 49 50~ 59 60~ Total
M % 04.5 99.1 104.2 107.6 105.1 105.3 102.3
F 9 98.8 101.4 108.0 113.0 112.8 115.5 105.2
Diff
erence 43 2.3 3.8 5.4 7.7 10.2 2.9
F-Mx 9

* : I denotes the mean value of female group; M of male group.
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Table 4. The relative frequency distribution of overweight by gradient by age and sex

The relative frequency of overweight by gradient{% )

Age Sex Total overweight W/H ratio
No. (%) No.{ % ) 121~1309 131~ 1409 141~150% 151~160% 161%
19 M 289 (100.0) 1{ 0.3) ( =) (03) (- ) (=) (-
F 462 (100.0) 9( 1.9) ( - ) (7)) (0z2) ( -) (=)
00 ~.29 M 2,014 (100.0) 71( 3.5) ( 24) (09 ) (02 ) ( - ) (-
F 2,567(100.0)| 186( 7.2) (49) (L7 ) (05) (02 ) ( - )
30 ~39 M 2,130(100.0)| 200( 9.4) ( 74) (17) {(03) (005) ( - )
F 2,414(100.0)| 461( 19.1 ) (11.6 ) (51 ) (L6 ) (05 ) (02 )
40 ~ 49 M 917(100.0)| 127( 13.9 ) ( 99) (35 ) (03) (01 ) ( - )
F 928 (100.0), 256( 27.6 ) (141) (7.7 ) (38) (16 ) (04 )
50 ~50 M 389 (100.0 ) 55( 14.1 ) (103) (33) (05) (-1) ( - )
F 409(100.0) | 111( 27.1 ) (156) (73 ) (29) (L0 ) (02 )
60 ~ M 66 (100.0) 6( 9.1) ( 45) (45 ) (- ) (- (-
F 105 (100.0) 36 ( 34.3 ) (171 ) (76 ) (67 ) (1.0 ) (L9 )
M 5,805 (100.0)| 460( 7.9) (58) (L8 ) (03) (003) ( - )
Total F 6,885 (100.0) | 1,059 ( 15.4 ) ( 91) (40 ) (16 ) (05 ) (02 )
Total | 12,690(100.0) | 1,519( 12.0 ) ( 76) (30 ) (1L0}) (03 ) (01 )
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Andsia o273 ek 238 529 3l 4, 7t =
%99 ¥, HEEE 116~120 (116~1209]
2 ARl o] RS Hell 4 1163 120 9
friie] 1189 & o= nolol 3r}) (R 3
w o] B (118, 0) o] s F3te})ollA 7EEF o
3] #4418 o &3A ERMe iRkt vhF

b — T
_

v 801
= a4
X601
2ot
z 401

tag

rce

Age © 20~29

(=

Cumulati

K

Bf; 96 106 116 126 136 146 156 161~

80 890 100 110 120 130 140 150 180
WA ratio (D

Fig. 6 — 2. Polygon of the cumulative freguencv dis-
tribution of W/H ratioby sex in the age
group of 20-29 years



Im, Young Hoon : A Study on the Ratio of Weight - for - Height in Insurance Medicine

Age : 30-39
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6. HEA%el %3l HEHARENAE
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oF, o fekge] Bire) EEE S FRSHl slng
g EHEd sl A HEEE #3 BERES
fefgol Tt BImPiES Sl Aotk
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Table 5. The W/H ratios in female obtained fro
of W/H ratio

aL

RSB £5

A5 7kA] 12,690 £ 9] 3] R P=2}o| IHEE )
o BT KBS HRESY TiES, B
BiL 5, Tl RERS 4 Hazd gl
MmtElE ¥ FEimEREC MR FEM R
== HERBR TS A s ol

ojo} 2 7 LE] HESHEY WKE ¥ £
s R o] HHBIRRMR, 22l & R A 24
ke B - 09 THE, BER ¥ EKEe
2t HEHBRY 247 5 - fid AY FHEY Ao
2 B¢ XEY RES Ao, FHE - Bk
o} gt EERES] WA vhdat 22 FHifo] 1
B E ool & A oz A A3}l & 7 4 Bk
F - ko PGHE Y AEEY] 4 HFK] 7
5 - o] A9 [&] @ & 55 K ¥
g FEHEE W, T 2EE Tojorg A
o2 A Zgle}

HEEXERAFELS 53 2o (1 6).

BT A4 ke wize Eod FS
vh23}h Zef

28 FEHS S5k, LEBEY ghel 9l 80~
120%°] @2 FHRE Heste R 0T &
£ 120% DL R4 #BkS fEREE fiEsin
A7l BEEE A5, T5E ¥ LEHEER
2 Hisha, 121~140%9) RS KEo @H
e HEsty #FE 30~50-5 HEstH, 141
~160%2 #E-S HhEES AERE HESIL
sxmE 50~100-% £5E 5h, 161% LIRS S
5o BEE e HiE sty #FE 100~DE &F
gho} GAER ] oot e EHL HEREERE
o] BLHES FEsSI= Qo] LEFZA 2R
2ot WERe 2 HEYL Ao vh).

m the cumulative frequency distribution polygons

Age <19 20~ 29 30~39  40~49 50~ 59 60~ Total
W/H ratio in female % 129 125.5 126 127.4 126 138 125.5
F-M"* % 11 7.5 8 9.4 8 20 7.5

x : F denotes the value of W/H ratio in female ; M the W/H ratio 118% in male.
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Table 6. A rating table of W/H ratio by author

Age ~ 29 30~ 59 60~
Ratings
Sex M F M F M F
~ 75 ~T75 ~75 ~ 75 ~ 75 ~T5 50~ D
76~79 76~79 76~79 76~79 76~79 76 ~79 30~ 50
] 80~ 120 80~125 | 80~120 80~130! 80~120 80~135 0
W/H ratio %
121~ 140 126~145 | 121~140 131~150| 121~140 136~155 30~ 50
141 ~ 146~165 | 141~160 151~170| 141~160 156~175 50~ 100
161~ 166~ 161~ 171~ 161~ 176 ~ 100~D

28 3 SREES A=, Wtk g2
5ol —ERe R HHSHE 76~T79%9] A A5 7
T o HEEE 2 HE st FR 0~505 HEES
™, WISE 75% AT RS FEE 2 &
Ko Bz HEsty #FE 50~DE aEd
o},

ofzpoll Q1A BB ®Bire ELy FEL
o33 2ol

TFell QoA 104K A 6017429 FElppEk
< 3709 FhpEE 2 [EH5 3t & 1048 20
f, 3013, 40K 2 504K & 601R] 3 A 4Eip
EES EoSka, 7 FRER dsld 47l
ot AEREES BHSZIR 3

10189} 204%ol] 9lo] HEEE 80~125%, 126~
145%, 146 ~165%, 166%~ 9| B#<S 7ty iy
i, KEo AE, hIE BER SE 8
HEEE HESh, 304K, 4018 2 5019l K
B 80~130%, 131~1509, 151~1709%, 171
%~ WS 7 TR, KEo A%, o+
FEo AER SEC AEREZ HESH, 604
o gl HE:iE 80~135%, 136~155%, 156~
175%, 176%~9] §#k< 7] Ji588, KE
BER, PEE BER, BE ARz HE
sk, F5HE, BES BRER, hEEe BEE,
B AERE A5t 27 FE0, FE30~
50, FEEL 50~100, #FE; 100~ D & HE )

7. AEHEEAEN oA BEEg FHY
paliil

HEEEAE Y BES A5t a4 12,690
#lE RS BEEEEARAN AN Eed
AR oAfic vha ol

F 7, 8ol A2} o] IHIME XS FREO
o HHEEL, 7 FipkERANA F - LHl= 104
o] A z}7] 96.29%, 98.0% (p >0.05) ; 204X A =t
7] 96.0%, 95.1% (p >0.05) ; 301l A 2}7]90.5
%, 92.2%(p<C 0.05) ; 404¢o] A z}7]| 85.8%, 86.4
%(p >0.05) ; 501l 4 Z}7] 85.1%, 87.7%(p >
0.05); 601 A Z+7] 89.4%, 89.5%(p >0.05)
olglew, ZBET, 2B TAA4 Z7 91.6%,
92.6%(p<0.05)2 4 30fRE Bt d =< Gl
WA AR ZRE JEpR] &gl

RES] BFERE |45l #7FB 30~b602] K
HEL 0fRAMA 5F - LHlIE 27 90%, 6.7%
(p<0.05) 24 5 - 4 fild] HEI =25 JEbY
< Holu, 7|ete FmEKAA = 5B - Ll
HES £ZRE veliz] gt (p >>0.05).

HEES RERS 2|45 #Ey 50~100 2
HAEZEL 30 A B - Lz 77 0.3%, 08
% (p<005) 24 55 . Lfildl AET £RS v
bl itelx, 7Bhe FIRERAAE B &
Holl FEIL =RE et =] ggtet(p >0.05).

W AA A=, AR AKE S 24 5=
Aaa 30~502] HEFZEL 1004 H -4« Fl=z
Zt7] 2.4%, 0.6%(p<0.001) 24 5 - Lfgdll A
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5 - ghld HEYL ZRS Eb R Y€tekp>
0.05). B W 2| HES B s 24k &
B 50~D2o| AR e FmkEkl 4 5 -
el AR 2RSS Jdehi =] agket(p >0.05).
BIEABEASA At T3 BB B
o RS, A, FlPlEFS TR &1 e
Ho g AA<T FE LT BEEETtT K

st B Bkl el LHAaZ
2 o3 2o

X 8 o), PGS HEERL BEF
ol dAA = 2B T, 2BLFHE 27]91.6
%, 842% (p<0.001) =4 55 . L7ke] =+ 74
%ol o, —5 RAE AAA+= 2EBF, 2
{2 THI2 27| 91.6%, 92.6% (p<0.05)24 5
- Y v MEAERNLE HET £Rol7=

H] L5}

Table 7. The relative frequency of ratings by build according to a rating table by author

Build
Average weight Overweight Underweight
Age Sex No. ( % ) Ratings Ratings Ratings
0 30~ 50 50~100 100~D 30~ 50 50~ 100
10 M 289 (100.0 ) ( 96.2 ) ( 0.4) ( - ) (24) (1.0)
F 462 (100.0 } ( 98.0) ( 09) ( 0.2 ) ( 0.6 ) ( 0.2 )
20 ~ 29 M 2,014 (100.0) { 96.0) ( 3.3) ( 0.5 ) ( 0.5 ) ( - )
F 2,567 (100.0 ) ( 95.1) ( 41) (04 ) ( 0.5 ) ( — )
%0 ~ 39 M 2,130 (100.0) ( 90.5) ( 90) (03 ) (0.1 ) (-~ )
F 2,414 (100.0) ( 92.2) ( 6.7) (08 ) (02 ) ( 0.1 )
10~ 49 M 917 (100.0) ( 85.8) (13.4) (0.4 ) (03 ) (- )
F 928 (100.0) ( 86.4 ) ( 11.4) (20 ) ( 0.1 } ( - )
50 ~ 50 M 389 (100.0) ( 85.1) ( 13.6 ) (0.5 ) (0.8 ) ( - )
F 409 {(100.0 ) { 87.7) ( 10.3 ) (1.2 ) {05 ) ( 0.2 )
60 - M 66 (100.0) ( 89.4) (91) ( - ) (L6 ) (- )
F 105 (100.0 ) ( 89.5) ( 86) (L9 ) ( = ) (- )
M 5,805 (100.0 ) ( 91.6 ) ( 7.6) (03) (0.4 ) {0.05)
Total F 6,885 (100.0) ( 92.6 ) ( 6.2 ) (0.8 ) (0.3 ) ( 0.06 )
Total | 12,690 (100.0) ( 92.1) ( 6.8 ) (0.6 ) (0.4 ) ( 0.05)
Table 8. Comparison of the relative frequencies of build according to the rating table
with and without gradients by sex and age .
The rating table Sex No.{% )} |Average weighted({%)!Overweighted. ( % ) Underweighted ( % )
The table with M 5,805 (100.0) 91.6 7.9 0.5
gradients by sex F 6,885 (100.0) 92.6 7.0 0.4
and age Total | 12,690 ( 100.0) 92.1 7.4 0.5
_ M 5,805 ( 100.0) 91.6 7.9 0.5
:T};edi;lie b;”zhei“t F 6,885 ( 100.0) 84.2 15.4 0.4
and age Total | 12,690 ( 100.0) 87.6 12.0 0.5
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A FeP. R - REY o sk, oleld
feBH#EE Al = BornhardtX g v X3ld, B
N R, 259 29 M85 Y+ FHate
B, ol EH= KR HE - KERE, HHA K
B\ (1923), FEr3K (1956), BIER B, HilE. RE

A HEEHE—~ 1 W-2% T2 Kol HREHGE

l, Hill - EE < GRS A& £ L AH& 5k
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