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SUMMARY

Sitting and standing heights have been recorded for Bantu
and Whites, males and females. It was found that Bantu
males and females have relatively longer lower extremities
than White South African males and females. Anthropo-
metric differences account for only about 15% of the
actual observed difference in spirometrically determined
lung volumes of Bantu and Whites in the groups observed.

It has been suggested that the differences in pulmonary
function values for Bantu as compared with Whites could
be accounted for by a difference in body proportions in
these groups: people of Negroid extraction have relatively
longer extremities.”” This difference has not been esta-
blished for the racial groups in South Africa. Since stand-
ing height is used as an important correlation in the
prediction equation and particularly since the use of the
stem height (sitting height) has been suggested to provide
a more accurate criterion than standing height in prediction
formulae,® it seemed important to determine (i) whether
any racial differences in body proportions did in fact
exist and (i/), whether such differences could account for
the differences observed in pulmonary function values.

METHOD

Measurements were made of stem (sitting) and standing
height of 186 Bantu men, 152 White men, 165 Bantu
women and 151 White women, a total of 654 subjects.
The Bantu men were taken at random from patients in
medical wards, Bantu women at random from the hospital
staff, White men at random from a group of White miners
and White women from the hospital staff.

Standing height was measured with subjects standing
barefoot against a wall. Stem height was measured with
all subjects using the same chair which had a horizontal
seat, and to which a vertical bar was attached. All measure-
ments were recorded in centimetres and compared with
the same measurements for a group of Welsh coalminers
taken from a report by Gilson et al*

RESULTS

The distribution of the samples according to age is shown
in Tables I-VI. Mean stem heights and standing heights,
and the mean of the ratio stem to standing height recorded
as a percentage, together with the standard deviation,
standard error of the mean, maximum and minimum values
and the range are recorded for each 10-year age-group.
Although age was recorded, this variable did not correlate
significantly with the value observed and was therefore
discardad in the prediction equations for stem height from

*Date received: 25 November 1970.
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TABLE 1.
FOR 152 WHITE MEN
Age-group No. Mean SD SE
Stem height
20-29 49 9039 342 049
30-39 34 8879 302 052
40-49 30 8940 290 053
50-59 39 9108 378 060
Standing height
20-29 49 17404 633 090
30-39 34 17323 509 087
40-49 30 17323 384 070
50-59 39 178-:05 573 092
Ratio stem height/standing height (“
20-29 49 5195 155 022
30-39 34 5129 110 019
40-49 30 5161 1-46  0-27
50-59 39 35135 135 022
SD = standard deviation of mean values.
SE = standard error of mean values.

TABLE II.

FOR 186 BANTU MEN

Age-group No. Mean  SD SE Max.
Stem height
20-29 68 8378 308 037 0910
30-39 52 8350 297 041 900
40-49 35 8389 322 054 900
50-59 31 8406 339 061 900
Standing height
20-29 68 16810 610 074 1850
30-39 52 16590 567 079 1790
40-49 35 16711 573 099 1770
50-59 31 16610 601 108 1780
Ratio stem height/standing height (%)
20-29 68 4985 156 019 5625
30-39 52 5038 191 027 5466
40-49 35 5022 165 028 5313
50-59 31 5062 124 022 5302
SD = standard deviation of mean values.

SE = standard error of mean values.

TABLE III.

FOR 40 WELSHMEN

Age-group No. Mean SD SE Max.

Stem height
20-29 10 9080 274 0-87 950
30-39 10 9140 360 1-14 970
40-49 10 9030 359 1-14 980
50-59 10 8970 337 106 940

Standing height
20-29 10 172:80 588 186 1810
30-39 10 17340 760 240 1840
40-49 10 17130 646 204 1810
50-59 10 16960 778 246 1770

Ratio stem height/standing height (%)
20-29 10 5256 131 039 35460
30-39 10 5273 0-89 028 54-12
40-49 10 5272 121 038 5500
50-59 10 5291 684 026 5443

SD = standard deviation of mean values.

SE = standard error of mean values.

MEAN STEM HEIGHTS AND STANDING HEIGHTS (IN CM)

Min. Range
820 150
820 12:0
80-0 15:0
800 180
1650 260
160-0 200
163-0 18-0
1650 250
46-07 9-22
4852 466
47-34  7-57
47-54 560

MEAN STEM HEIGHTS AND STANDING HEIGHTS (IN CM)

Min. Range
760 150
770 130
770 130
770 130
1550 . 30:0
1550 240
1560 210
1490 290
45-35 10-90
47-31 735
4709 604
4731 571

MEAN STEM HEIGHTS AND STANDING HEIGHTS (IN CM)

Min. Range
87-0 80
86:0 110
86:0 120
840 100
1640 170
1630 210
160-0 210
1580 190
S1411 3449
51446 2-66
5119 3-8
51-41 302
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TABLE IV. MEAN STEM HEIGHTS AND STANDING HEIGHTS (IN CM) W hite men
FOR 151 WHITE WOMEN Standing height = 69924 + 1-1643 X stem height
! Stem height = 1897 + 04066 x standing height
Age-group No. Mean  SD SE  Max. Min. Range Bantu men
Stem hﬂght Standing height = 56-0322 + 1-3243 X stem height
70- 49 8598 325 046 9300 7400 1900 Stem height = 2294 + 0-3643 X standing height
30 - 34 8726 468 0-80 9900 71-00 28-00 Welshmen
40-49 30 8640 196 036 9000 82-00 800 Standing height = 5-3766 + 1-8376 X stem height
50-59 38 8687 299 048 9300 78-00 1500 Stem height = 188173 + 04176 X standing height
I . White women
Standing height 1 - B Standing height = 68565 + 1-:1187 X stem height
20-29 49 16559 651 093 18500 15200 33 Stem height = 3197 + 03301 x standing height
30-39 34 16526 691 1-18 17700 150-00 27-00 Bantu women
40-49 30 16460 536 0-98 178-00 153-00 2500 Standing height = 72:102 + 10683 X stem height
50-59 38 16597 597 096 17500 150-00 2500 Stem height = 34099 + 02970 x standing height
Ratio stem height/standing height (% DISCUSSION
20-29 49 5215 285 093 55'3*1 47-13 828 Aslett er al® measured a closer correlation of the sub-
30-39 34 5284 197 0 34 5625 4500 1125 division of lung volumes with sitting or stem height than
40-49 30 5252 1413 021 5541 4944 597 : i . 5 :
S0-59 38 52:34 255 041 5444 4727 7117 with standing height. One of us (L.D.E.), in a previous

SD = standard deviation of mean values.
SE = standard error of mean values.

TABLE V. MEAN STEM HEIGHTS AND STANDING HEIGHTS (IN CM)
FOR 165 BANTU WOMEN

Age-group No. Mean  SD SE Max. Min. Range
Stem height
20-29 50 8032 286 040 880 750 130
30-39 42 8164 277 043 880 760 120
40-49 41 8171 281 044 880 770 110
50-59 32 8197 225 044 870 760 110
Standing height
20-29 50 15760 573 0-81 170-0 146:0 240
30-39 42 15945 567 087 173-:0 1490 240
40-49 41 1599 495 077 1710 150-0 210
50-59 32 15934 451 080 1670 151-0 160
Ratio stem height/standing height (%)
20-29 50 5111 161 023 54-14 4790 714
30-36 42 5124 187 029 5629 47-02 927
40-49 41 5111 177 028 5629 4671 958
50-59 32 5146 170 030 5629 4850 779

SD = standard deviation of mean values.
SE = standard error of mean values.

TABLE VI. MEAN STEM HEIGHTS AND STANDING HEIGHTS (IN CM)
FOR TOTAL OF SAMPLE GROUPS

Sample group No. Mean SD SE Max. Min. Range
Stem height
White men 152 90-01 3-42 028 980 800 180
Bantu men 186 8377 3-11 023 910 760 150
Welsh men 40 90-55 327 0-52 980 840 140
White women 151 86-58 3-37 0-27 990 80-0 180
Bantu women 165 8132 2-82 022 880 750 13-
Standing height
White men 152 17473 5-78 0-47 191-0 1600 31-0
Bantu men 186 16697 5-93 0-43 1850 1490 360
Welsh men 40 17177 6-87 1-08 184-0 1580 260
White women 151 16542 621 0-50 1850 1500 350
Bantu women 165 15898 5-34 0-42 1730 1460 270
Ratio stem/standing helght (%
White men 152 51-58 1-43 0-12 5529 4607 9-22
Bantu men 186 50 14 1-67 0-12 5625 4709 9-16
Welsh men 40 5273 102 0-16 5500 51-11 3-89
White women 151 5236 2-43 0-19 66-44 3541 29-03
Bantu women 165 5121 1-73 0-42 5828 46-71 11-57

SD = standard deviation of mean values.
SE = standard error of mean values.

standing height and vice versa. The regression equations
are as follows:

4

publication on clinical spirometry in normal Bantu,” noted
that total lung capacity and all the lung compartments in
Bantu men and women were significantly smaller than in
Whites, but that the ratio of residual volume to total lung
capacity in Bantu subjects did not differ significantly from
that in Whites.

Forced expiratory volumes in Bantu were also signifi-
cantly smaller than in Whites, but the percentage expired
did not differ significantly. Also maximum voluntary
ventilation and maximum expiratory flow-rate were smaller
in the Bantu, but results of single-breath nitrogen elimina-
tion tests in Bantu subjects did not differ significantly from
those in Whites.

Thus it was concluded that erroneous conclusions could
be reached unless prediction equations for lung function
tests for a given ethnic group are derived from studies
on the same group. Smiley and Augentine' postulated that
the observed smaller vital capacity in Negroes could in
part be ascribed to the differences in body build: Negroes
having shorter trunk lengths and longer limbs than
Whites. The report of the National Center for Health
Statistics of the United States® states that ‘Negroids tend
to have longer extremities relative to their stature than
Caucasians’. Smaller lung volume values have also been
found in Indians and in New Zealanders of Polynesian
stock.’ No reasons were advanced for these differences.

We were unable to find any comprehensive anthropo-
metric measurements in Bantu subjects. The only available
report was that by Flemming er al.,” which did not confirm
this difference in body proportions, but their groups were
too small (17 Bantu men and 21 Bantu women) to justify
any general conclusion. From Table VI it can be seen
that the South African Bantu has a slightly lower ratio
of stem height to standing height than the White South
African, whose ratio in turn is lower than that of a group
of Welshmen. Thus the lower extremities in the Bantu
both male and female, are relatively longer than those
of the White male and female, although standing height
and stem height is shorter.

In order to evaluate the significance of these differences
in body build regression equations for both stem or stand-
ing height were computed (see above), whereby sitting
height could be used as a correlation in the prediction
formulae for lung functions. Taking a ‘standard’ White
male aged 30 years, with a standing height of 167 cm,
whose stem height would be 87 cm, as an example, then
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the following is observed: the predicted normal mean
vital capacity for this man would be 3-45 litres according
to ‘Bantu values’,' and 4-7 litres according to ‘White
values’.® There is thus a predicted difference of 1-25 litres.

If stem or sitting height of 87 cm is first used to cal-
culate standing height, and if vital capacity is then pre-
dicted from standing height, the following values will be
derived: the Bantu male would be 171 cm tall, and would
have a vital capacity of 3-6 litres, and the White male
would be 167 cm tall and would have a vital capacity of
4-7 litres. Thus the difference in vital capacity is only
reduced to 1-1 litres.

It may, therefore, be concluded that anthropomorphic
differences in this example account for only a small pro-
portion of the observed difference in vital capacity. Differ-
ences of the same order can be found for other divisions
of total lung capacity. It is interesting to note that this
disproportion is much more marked if the bodily pro-
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portions of Gilson’s Welsh miners are substituted for those
of the South African Whites.

We wish to thank Dr N. F. Laubscher of the National
Research Institute for Mathematical Sciences, CSIR, for the
statistical evaluations: and Dr G. K. Sluis-Cremer, Director
of the Miners’ Medical Bureau, Johannesburg. for co-operation.
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