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   Underwater weighing  or  potassium  counting

provides  the reliable  estimation  of  body  compor

sition,  but these procedures are  not  practical in

population studies.  Though  body cornposition  is

often  calculated  frorn skinfolds,  the technique  of

skinfold  measurement  must  be standardized.  On

the other  hand, height and  weight  are  typical items

of  morphological  measurements  because of  their

availability  and  they had been generally obtained

in the most  ef  studies.  Therefore, if possible, it is

meaningful  to estimate  bedy  cornposition  from

these two  variables.  This estimation  has the disad-
vantage  that height and  weight  take  no  account  of

body  composition,  but they  are  good  items  to

indicate total body  volume.  If we  get total body

volume,  bedy  fatness can  be calculated.  Thus, it is

reasonable  to begin with  constructing  a equation

for total body  yolume  in order  to estimate  body

composition.  The  present  study  was  attempted  to

demonstrate the validity  of  equations  for predict-
mg  total body  yolume  from only  height  and

weight.

  The date  were  collected  from  30 men,  ranged

from 19 to 25  years  old.  The  mean  values  and

standard  deviations  of  the height, weight,  and

total body  volurne  were  171.0 cm,  4.9 cm,  62.97

kg, 8.23 kg, and  58.77  liters, 8.22 liters, respec-

tiyely. Total body  volume  was  obtained  from

dividing weight  by body  density  ernploying  under-

water  wetghing  technique.

   Equations to express  tetal body  volume  can  be

constructed  by  some  regressions  such  as multiple

regression  equations  of  variables  cornbining  height

and  weight  on  total body  volume.  However, an

equation  has only  to have small  error  of  estima-

tion. Frorn viewpoints  of  allometry  and  dimen-

sional  analysis,  a simple  forrn was  expressed  as

y=AHawb  like a formula  for body  surface  area,

Constants of  A, a, and  b were  calculated  by apply-

ing the equation  to the data of  30 subjects  whose

volume,  height, and  weight  had  been measured  in
the laboratory. As a result,  the equation  of  total

body  volume  on  height  and  weight  was  calculated

as

                1,0707                        O.15S6
     V=  L5748W                      IH

where  V, W  and  H are  total body  volume  in liters,

weight  in kilograrns, and  height in centirneters,

respectively.  From  the values  of  a and  b on  the

right  side  of  the equation,  calculated  dimension

3.e533 was  nearly  equal  to tridimension  for
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Table1. Conversion tables of  total body  volume  (lit) from  height (cm)

and  weight  (kg).

a546a7weight

 in kg
48  a9  SO  51S253sa

  !ss
  156

  IS7
  IS8
  159
  160
  161

  162

  163
  !6aE

 165U
 166

  167c･-
 16B

  169Iil

 17Gpm
 171-
 1722
 173

  17a
  17S
  176
  177
  17e
  179
  ISO
   181
  182
   183
   164
   18S

al.6  a2.6  a3.6
al.6  a2.6  a3.6

al.6  42.5  a3.S

41.S  a2.S  a3.5

al.5  a2.S  43,a
al.4  a2.a  a3.a

41.a  a2.a  a3.a

al,3  a2.3  43.3

al.3  a2.3  43.3
al.3  42.2  a3.2
al.2  a2.2  a3.2
al.2  a2.2  43.2
al.1  a2.1  a3.1
41.1  a2.1  43.1

al.1  a2.o  a3.o

al.O  42.0  43.0

41.e  a2.0  a2.9

ai.O  4t.9  a2.9

aO.9  al.9  a2.9
ao.g  al.g  a2.e
aos  al.e  42.e

40.8  41.8  a2.8

ae.8  41.7  a2.7

40.7  al.7  42.7

40.7  41.7  a2.6

aO.7  41.6  a2.6

aO.6  al.6  42.6
aO.6  al.6  a2.5
40.6  nl.5  a2.5
aO.5  al.5  a2.5
4o.s  al.rt a2.a

44.6aa.6aa.saa.Saa.aaa.aa4.344.3a4.34a.2aa.2aa.1a4.144.1aa.oaa.oa3.9a3.9a3.8a3.s43.8a3.7a3.7a3.643.643.643,Sa3.543.5a3.443.a45.6  a6.6  a7.6

a5.6  46.6  a7,6

as.s  a6.s  a7.s

as.s  a6.s  a7.s
4S.a  46.a  47.4

as.a  a6.a  47.a

45.3  a6.3  a7,3

a5,3  a6.3  a7.3
aS.3  a6.2  a7.2
a5.2  a6.2  a7.2
a5.2  a6.2  a7.1

as.!  a6.1  a7.1

a･5.1  a6.1  a7.0

as.o  a6.o  a7.o

as.o  46.o  47.o

aa.9  4S.9  a6.9
aa.g  aS.9  a6.9

aa.9  a5.8  a6.8

aa.8  a5.8  a6.8

aa.s  a5.8  46.7

a4.7  aS,7  a6.7

aa.7  aS.7  a6.7

a4.7  4S.6  a6.6

aa.6  as.6  a6,6

4a,6  4S.6  a6,5

4a.s  as.s  a6.s
aa.s  4S.S  46.5
aa.s  4s.4  a6.4

a4.4  4S.a  a6.4

aa.4  ns.a  a6.3

aa.3  45.3  a6.3

ae.6a8,6as.s48.S48.4as.a48.3a8.348.2ae.2a8.1a8.148.eag.oa7.9a7.9a7.9a7.847.8a7,7a7.7a7.6a7.6a7.647.Sa7.547.4a7.447.3a7,347.3a9.6a9.649.Sag,sag.nag.aa9.3a9.3a9.249.249,1a9.149.0ag.o48.9ae.gas.e48.8a8.84e.7a8.748.648.6ae.S48.5a8.448,a48,aa8.3ag.3a8.250.6SO.6se.s50.5so.aso.aSa.3SO.3SO.250.250.t50.150.050.0a9.9a9.9ag.aag.ga9.749.749.6a9.6a9.6ag,sag.s49.aag.aa9.3a9.349.3a9.2

S5S6S7ueight

 in kg
58  S9  606i62636a

  IS5
  IS6
  157

  IS8
  159
  160
  161
  162
  163
  164E

 16SU
 166

  167c-
 16B

  169p
  170[o

 171--
 1722
 173

  i7a
  175
  176

  177
  17B
  179
  180
  18i
  182
  183
  tsa
  18S

51.6  S2,6  S3,6
51.6  S2.6  53.6
Sl.S  52.S  53.S
51.S  S2.5  S3.S
SI.4  52.a  S3.a
51,a  52,a  S3.a

Sl.3  S2.3  53.3

Sl.3  S2.3  53.3
Sl.2  S2.2  S3.2

Sl,2  52.2  S3.2

Sl.1  52.1  53.1

51.1  S2.1  53.1

sl.a  s2.o  s3.o
51.0  52.0  52,9
50.9  51.9  , S2.9
50.9  51.9  52.9
50.8  Sl.8  S2,8
SO.S  SI.8  S2.8
SO.7  51.7  52.7
50.7  5t.7  S2.7
SO.6  Sl.6  52.6
SO.6  51,6  52.6
50.S  SI.S  52.S
5e.S  51.5  52.S
50.5  Sl.4  52.a
so.a  sl.4  s2.a
SO.4  5!.3  S2.3
SO.3  51.3  S2.3
SO.3  St.3  52,2
50.2  Sl.2  S2,2
SO.2  51.2  52.1

5a.6  S5.6
sa.6  5S.6
sa.s  ss.s
54.5 55.5
sa.a  ss.4
Sa.a  55.a
sa.3  55.3
5a.3  S5.3
S4.2  55.2
Sa.2  55,2
5a.1  55.1
sa.o  ss.o
sa.o  ss.o
s3.g  sa.g

53.9  S4.9
S3.8  5a,8

s3.s  sa.s

53,7  5a.7

53.7  S4.7
s3.6  sa.6
s3,6  sa.6
s3.s  sa.s
53.S  5a.5
s3.s  sa.a
s3.a  sa.a
s3.a  sa.3

S3.3  5a.3

S3.3  5a.2
S3.2  5a.2
53.2  54.2

53.1  54.1

56.7 57.7
S6.6 S7.6
S6.S  57.6
S6.5  57.S
s6.a  s7.a
S6,a 57.4
S6.3  S7.3
S6.3  S7.3
S6.2 57.2
56.2  S7.2
S6.1  S7.1
S6.0 57.0
S6.0 S7.0
5S.9  S6.9
S5.9  S6.9
55.8  S6.S
SS.S  S6.8
SS.7  56.7
SS.7  S6.7

SS.6  56.6
S5.6  S6.6
SS.5 S6.5
SS.5  S6.5
ss.a  s6.a
55.4  56.4
5S.3  S6.3
SS.3  56.3
5S.2  S6,2
5S.2  S6.2
SS.t  56.1
55.1  56.1

58,7SS.6S8.658.5ss.aS8.458.3S8.358.258.258.158.0S8.057.957.9s7.eS7.857.7S7.757.657.657.S57.557.as7.a57.3S7.3S7.257.2S7.157.159.7S9,659.659.5S9.559.aS9.359.3S9.2S9.2S9.1S9.1S9.0S8,9S8.958.S58.858.758.758.6S8.6S8.SS8.558.4S8.3SB.358.2S8.258.1se.15S.O60.760.760.660.S60.S60,460.360.360.260,260.160.160.0S9.9S9.959,e59.8S9.7S9.7S9.659.6S9.Ssg.a59.aS9.359.359.2S9.259.tS9.1S9.0
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Tabie 1.Continued

6S6667weight

 in
68  69

kg707t72737a

  t55
  IS6
  157
  158

  159
  16e
  161
  162
  163
  164E

 165U
 166

  167c･-
 168

  169}
 170m
 171-H
 172e

 l,72
  175
  176

  !77
  17S
  179
  180
  181
  182
  183
  18a
  le5

61616161616161616161616161606060606060606060606060606060606060,7.7.6.s.s.4.a.3.22.1.1.o.9.9.8.8.7.7.6.6.5.a.a.3.3.2.2't.1.o62.62.62.62.62.62.62.62.62.62.62.62.62.61.61.61.61.61.61.61,61.61.61.6t.61.61.61.61.61.61.61.7766s4432211o9988776ssa4332211o63.863.763.663.663.563.a63.463.363.363.263.163.163.063.e62.962.B62.862,762.762.662.S62.562,462.a62.362.362.262.262.162.162.06a.8  65.B
6a.7  65.7
6a.7  65.7
6a.6  65,6
6a.s  6s.s
6a.5  65,S
64.a  6s.a
64.3  65.3
64.3  6S.3
6a.2  65.2
6a.1  65.2
64.1  6S.1
64.0  6S.O
6a.o  6s.o
63.9  64.9
63.8  6a.8
63.8  6a.B
63.7  6a.7
69.7  64.7
63,6  64.6
63.5  6a.5
63.s  6a.s
63.a  6a.a
63.4  64.a
63.3  6a.3
63.3  6a.3
63.2  6a,2
63.2  6a.1
63.1  64.t
63.o  6a.o
63.0  64.0

66.66.66.66,66.66.66.66.66,66.66.66.66.66.65.65.65.6S.65.65.6S.65.6S.6S.65.6S.6S.65.65.6S.6S.887665a43221oo9987766saa33211oo67.67.67.67.67.67,67.67.67.67.67.67.67.67.66.66.66.66.66.66.66.66.66.66.66.66.66.66.66.66.66.8876654a32211o9987766s4a33211oo68.68.6e.68.68.68.68.6e.68.6B.68.68.68.6B.67.67,67.67.67.67.67.67.67.67.67.67.67.67.67.67.67.98776ss433211o9987766s4a33211oo69.69.69.69.69.69,69.69.69.69,69.69.69.69.68.68.68.6e.6e.68.6S.6S,68.68.68.68.68.68.68.68.68.98e7655a33211o998876654a3321too70.7e.70.70.70.70.70.70.70.70.70.70.70.70.70.69.69.69.69.69.69.69,69.69.69.69.69.69.69.69.69.99876654a3221oo988766saa33211oo

757677weight
 in

78  79

kg8081828384

  15S
  156
  IS7
  158
  159
  160
  161
  162
  163

  16aE
 16SU
 166[
 167--
 16e

  169P
  170Io

 171-d
 172o

  173L
  174

  175
  176
  177
  178
  179
  180
  181
  182
  le3
  18a
  18S

7t.71.71.71.71.71.71.71.71.71.71.71.71.71,71.7Q.70.70.70.?o.70.70.70.70.70.70.70.70.70.70.70.998776s4a3221oo9sB7665aa33211oo73,72.72.72.72.72.72.72,72.72.72.72.72.72.72.71.71.71.71.71.7i.71.71.71.71.71,71.71.71.71.71.o98s76s543321oo98B766ssa33211oo7a.73.73.73.73.73.73.73.73.73.73.73.73.73.73.72.72.72.72.72.72.72.72.72.72.72.72.72.72.72.72.o9987665a33211o998776ss43321ioo7S.O  76.1
75.0  76.0
74.9  7S.9
74.S  75.8
7a.7  75.s
7a.7  75.7
74.6  7S.6
7a.s  7s.s

74.4  7S.5
74.4  7S.a
74.3  7S.3
74.2  75.2
74.2  75.2
74.1  7S.1
74.0  7S.O
73.9  7S.e
73.9  7a.9
73,8  7a,B
73.7  74.8
73.7  7a.7
73.6  7E.6
73,5  7a,s
73.5  74.5
73.4  7a.a
73.3  7a.3
73.3  7a.3
73.2  7a.2
73.1  7a.2
73.1  74,1
73.o  7a.o

73.0  7a.e

77.i77.076,976.976.876.776.676.676.S76.a76.376,376.276.176.076.075.975.875.e7S.775.675.675.575.a7s.a75.375.27S.27S.175.07S.O78.78.7S.77.77.77.77.77.77.77.77.77.77.77.77.77.76.76.76.76.76.76.76.76.76.76.76.76.76.76.76.1oo98776sa43211o9e87665aa3221oo79.79.79.78.78.78.78.78.7B.78.78.78.78.78.78.78.77.77.77.77.77.77.77.77.77.77.77.77.77.77.77.21o98s765sa3221o99877654a3221oo80.so.eo.eo.79.79.79.79.79.79,79.79.79.79.79.79.79.78.7S.7e.7B.78.78.78.7e.78.7B.78.78.78.7S.21eo98766543321oe9e776s5a3221oo81si8181BO8060BOeo80seseeo80eoBe807979797979797979797979797979.2.1.1.o.9.8.7.7.6.5.4.a.3.2.1.o.o.9.8.8.7.6.5.s.4.3.3.2.1.o.o
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volume.  Total body  volume  calculated  by the

obtained  equation  were  approximate  to the mea-

sured  values.  Correlation cQefficient  was  O.9983,

and  standard  error  of  estimate,  S.E.E,, was  e.479

liters. The  validity  of  the ebtained  equation  was

tested  with  use  of sarnples  of  other  studies.  For

white  men  in South Africa (Sloan 1967), Japanese

men  (Sato 1975) and  Scotsmen (Womersley et  aL

1976), S.E.E. of  total body  volume  were  O.660

liters, O.437 liters and  O.542 liters, respectively.

Any  of  S.E.E. did not  exceed  1 percent when

expressed  as  a  percent  to the mean  of  rneasured

value.  These results  indicate that little difference

also  occurred  for other  samples  between  calculated

and  measured  total body  volurne.  In order  to make

application  of  this obtained  equatiQn  easy,  calcu-

lated values  are shown  in Table 1. Density is ob-

tained  from  dividing weig,ht  by yolume.  
We

 
can

also  get body  fat percent  by substituting  density

into the equations  devised by various  mvestlgators.

   In summary,  a simple  equation  was  given for

A  Simplified Method  for Calculation of  Total Body  Volume  for Men

calculation  of  total body  volurne  in man  frorn

onlY  weight  and  height. Small differences were

presented between  calculated  and  measured  total

body  volurne  in original  samples  and  also  in other

samples  of  literatures. It should  be noted  that this

equation  is useful  when  no  further accurate  proce-

dure for estimatien  can  be employed.
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