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--THE THORACIC INDEX IN THE NEGRO--

by 

Charles Bradford Rodes, Jr. 

The following investigations were undettaken in order to 

determine the thoraoio index,(i. e. the ratio of the antero-poster

ior to the transverse diameter) according to age and sex in the 

.egro, by means of a series of measurements made upon the living 

body. In addition, a number of observations were made to determine 

the oharacter ot the thoraoio index in the embr~and foetus, (inde

pendent of race.). The investigations were conduoted under the 

direction of Dr. C. M. Jackson, Prof/essor at Anatomy in the 

.. ' University of Jlissour1, whom I wish to thank 

for his kind assistance and valuable suggestions. In addition, 

I desire to thank Miss Sophie Bodenheimer, Assistant in Womens' 

GYmnasium of the University of Missouri, for a series of observatiom 

Upon fifty women students. 

Betore stating the results of the present investigations, 

however, a brief review of the somewhat scanty liter~ture upon the 

subject of the thoracio index in general will be given. 

Chomel (1) as far back as 1829 noted the utility of 

transverse and antero-posterior measurements on the ht~an thorax. 

He pointed out the necessity of having the subject in as nearly the 

~ame position as possible during the time all measurements are 

being made. 
Wintrich (14) presents a table containing averages made 
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from observations upon the chests of 435 individuals of various ages. 

His measurements were taken at three different levels on the thorax; 

first, an upper just beneath the axilla; seoond, a middle at the 

level of the nipple or just below the shoulder blad~and a third 

over the xiphoid process. 

will be made later. 

A briet discussion of W1ntrloh t s table 

Rudinger (11) states that thoraoic measurements should be 

made during quiet respiration in order to assure constant results. 

Fou~entin (3) was the next to publish an article along 

this line. He took the ratio ot the transverse to the antero-

posterior diameter as the thoracic index. 

ing the thoraoio index was as tollows: 

His method of calculat-

Transverse diameter x 100 _ Thoracic index. 
Antero-posterlor diameter-

According to this method of calculation, he found the thoraoio index 

to vary, in apparently normal individuals, between 120 and 140, 

(expressed according to the ratio of antero-posterior to the 

transverse diameter, these would be 83.3 and 71.4 respeotively). 

Poirier (10) states that Broca ' # ~ gave the ter.m thoracio 

index to the ratio ot horizontal diameters o~ the thorax. He also 

states that the index has been studied by Dr. Weisgerber on 121 

human skeletons and on a very large number of skeletons belonging 

to various orders of mammals. The measurement. were made at a 

level of a line from the interior part ot the body of the sternum to 

(#) I was not able to obtain Broca's article which 
·Poirier says contains the application of the term thora~ic index 

to the ratio of the horizontal diameters of the thorax. 
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. 
\ 

the summit of the vertebral spine situated~n the same horizontal 

plane. He tound that the index for adult man, living and healthy, 

was l50,(or 66 2;3 according to the tav.rser~10 used in the present 

paper), and for the human skeleton 118 (84.1). In woman the thorax. 

is more rounded than in man. The thoracic index in the foetus is 

about equal to or less than 100 (over 100), while it 1ncreases 

(decreases) up tQ u4l grown adult lite, and decreases (increases) 

in old age. On the skeleton of the 8egro the index has been found 

to be more than 118 (less than 84.1), but not enough measurements 

have been made on the Negro, however, to draw definite conclusions. 

In different types of mammals the index varies from 56 (118) in 

the ruminants to 112 (89.3) in the anthropoid apes. Weisgerber 

found in general that the thorax is flatter (in the antero-posterior 

direction) in animals with well developed cla~icles. 

Symington (12) states that the thoracic cavity undergoes 

several distinct alterations in its shape between foetal and adult 

life, and one of the most remarkable changes is due to its trans

verse diameter increaSing more rapidly than its antero-posterior. 

The shape of the thorax ·is so liable to vary . that it is very unsafe 

to draw conclusions from individual speoimens, but it is very 

probable that the thorax does not acquire its permanent shape until 

adult life. 

Kaurel (7) in a discussion ot the methods of taking thor

acic measurements mentions the one in which the antero-posterior and 

transverse diameters at the widest point ot the thorax are used. 
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In general, four points have been chosen in taking measureme'nts 

from the thorax; at the level of the suprasternal notch. at the 

level ot the nipple. or gladiolo-manubrial junction, at the gladiolo

xiphoid junction, and at the tip of the sternum. All thinBs being 

considered. he thinks the third point is the best for taking accur

ate measurements from the thorax, for it more nearly represents the 

thorax free from muscular and abdominal influences. Kaurel states 

that one M. lousset. who made measurements in the Antilles, India, 

Indo-China, on the Begro of the Congo States, the Chinese and the 

Cochin-Chinese, tound that people of color had chests tending to 

a barrel shape rather than the tlat type. 

According to Hutchinson (5), the process of thoracio 

development in man corresponds to the series of differences displayed 

,in the chests ot mammals trom the lower to the higher types. In 

both cases the antero-posterior diameter ot the thorax decreases 

at the expense ot the transverse. Hutchinson was the first to 

express the thoracic index by means ot the ratio ot the " antero~ 

posterior to the tranaTer •• diameter (instead ot the inverse ratio 

used by earlM r writers). This method haa been adopted by subse-

quent in?estigatora and 1s used in the present paper. His measure-

menta used in determining the thoracio index were taken at the level 

ot the nipple.. In a aeries ot trour foetuses va.rying in age trom 

three to seven months, he found the thoracic index to average 103. 

,Yrom measurements of aeven children between tive months and three 

years ot age he found the index to average 81. In a series ot 
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fifty measurements on soldiers he found the average index to be 

73.6. In a later paper (5a) Hutchinson stat~s that Dr. Seaver, 

from measurements of 2300 students in the Yale gymnasium, found the 

thoracic index to be 70. In a series of measurements on foetuses, 

newborn, children under two years, children between three and seven 

years, and boys from fourteen to eighteen, he found the thoracic 

indices to be, respectively~for foetuses, 105-115, tor newborn/101, 

for children under two years~94, for children from three to Beven 

years)85, and for boys from tourteen to eighteen years J 80. 

Kalone (6) published a series of measurements taken upon 

119 male medical students. He does not state the ages of the 

individuals or the level at which the measurements were made, but 

the average thoracic index calculated from the two thoracic diameters 

measured at the end of forced expiration is 74.6. 

Uehnert (8), Kettenheimer (9), Dwight (2) and Henke (4) 

all noted that the thorax in the newborn was more round in charac

ter than that of the adult. 

From the preceding review of the literature it will be 

seen that comparatively little work has been done upon the subject 

of the thoracic index, (especially is this ' true in the case of the 

Negro), and practically nothing conclusive concerning the variations 

according to age, sex and race. 

The instruments used in taking the measurements included 

a large pair of calipers (Martin's pelvimeter), a steel tape measure, 

and a narrow band of black elastic. 
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The mode of proce~dure was as follows: ·the individuals 

were measured standing, with the arms hanging naturally at the 

sides. The plane of measurement was indicated by the elastic band 

placed around the chest at the level of the gladiolo~xiphoid artic-

lllation. This point is considered the most favorable from which 

measurements may be taken. In the first plac~ it is a point easily 

determined in most cases, and not so variable in position as the 

nipples. The index at the nipple level usually varies only slightly 

however, from that measured at the end of the gladiolus. In the 

second place/the shape of the chest in cross section is most typical 

in this region, being less influenced by the external musculature 

of ,the upper extremity on the one hand and by the abdominal vis

~ on the other. The circumference of the chest was measured 

with the tape :3.t the level determined. Then, with the calipers, 

the antero-posterior diameter was measured in the mid-sagittal plane, 

and the transverse di~eter at the widest point on the thorax at 

this level (the prominence caused by the latissimus dorsi being 

ignored) • In all cases the measurements were made at the end of 

quiet expiration and were taken over the clothing. In order to 

determine whether the thoracic index is appreciably different when 

measured over the clothing, a number of observations were made on 

the same individuals both when wearing the ordinar.y amount of cloth-

ing and when stripped. It was found that the effect of the cloth-

ing is merely to increase each diameter from .5 cm to 1 cm. and 

that the effect on the thoracic index is to increase it very slightly 
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The average amount of the increase in ~ cases observed was.7%, an 

amount probably within the limits of the errors of observation. 

For the purpose of st~dying the thoracio index in the 

Negro, observations and measurements were made upon 506 healthy, 

living negroes of both sexes. ot this number 212 were on males 

between the ages of six months and eighty-five years. The remain-

Ing 294 were on females between the ages of four days and eighty

six years. .egroe~~~~ly absolutely pure blooded, but there 

are only a very few in the entire list of measurements in which 

white blood was evidently predominant. In addition to the measure-

ments on the thorax, the age, sex, weight, height and physique 

were obtained if possible. The data of most importance are age, 

sex and the thoracic diameters. In order to study the character of 

the chest during embryonal and foetal life (independent of rac~, 

eleven measurements were made upon embryos and foetuses from 26 
~ 

days' development to 5 days after birth, ppae~ieal1j ali of which 
~ 

Were white. ~ out of the eleven measurements were from specimens 

in the Anatomioal Museum of the University ofXlssouri aR& tfte 

eleoeBiR waR from a ~late 1R Mi~~.RA81m8P. 

Immediately following 1s a table (Table I) of the thoracic 

indices of both male and female negroes groupeJ according to years. 

The highest and lowest index in each group is given and also the 

average for the entire group. 
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--TABLE I--

Thoracic Index in Male and Female. (Nee;ro. ) 
(Grouped according to years.) 

--Female-- --Yale--
No.of Lowest - Highest No.of Lowest Highest 

~e ---Obs. Index Index Average Obs. Index Index Average ~r~-10 79.16 92.59 85.80 1 82.10 
1 6 76.92 84.61 80.13 4 74.19 86.00 81.97 
2 .. . 6 75.17 88.88 80.17 4 68.75 83.00 74.28 3 7 71.87 81.60 76.33 5 72.72 81.25 77.95 4 10 69.44 81.80 74.41 4 67.60 81.25 74.53 5 10 68.00 87.09 75.62 8 66.66 79.30 71.03 6 12 69.50 79.41 75.54 8 67.64 80.00 73.58 ~ 1' 4 64.00 80.00 75.54 7 65.84 75.67 72.97 8 7 62.82 77.30 70.04 9 66.66 77.50 72.16 9 7 67.37 77.94 72.37 7 67.10 81.08 74.82 10 3 5?7? 73.17 67.45 14 60.86 80.00 70.99 11 2 65.85 70.2~ 68.06 10 65.78 75.67 71.31 12 2 65.30 69.70 67.50 15 61.90 85.00 71.70 13 5 63.04 72.72 67.47 6 67.00 80.95 72.88 14 8 63.04 78.26 69.81 6 68.88 77.27 72.72 15 2 66.66 72.72 69.66 9 66.00 72.91 68.70 16 4 67.39 79.00 72.14 4 62.50 76.70 70.03 17 2 66.00 67.70 66.85 1 68.08 18 3 65.71 73.00 68.53 2 66.66 73.78 70.22 19 5 66.66 73.00 69.53 1 66.66 20 2 70.96 79.16 75.06 4 66.66 78.00 72.88 21 3 68.75 71.40 69.91 2 68.18 71.73 69.96 ? j) 8 65.30 81.63 71.35 4 64.81 68.51 66.81 

_ '-oJ 
2;) 7 68.08 74.19 70.78 6 63.40 75.41 70.46 24 7 66.66 75.80 71.74 4 69.30 76.60 73.19 25 7 66.00 80.95 73.15 26 3 71.70 79.60 75.43 2 64.80 74.07 67.43 2" 6 66.66 75.00 70.95 1 67.27 28 5 66.00 74.10 70.32 3 64.51 74.00 " 68.39 2g 5 6 9 .30 80.00 71.1,) :3tr' 7 63.20 82.00 71.28 4 70.10 73.20 71.45 31 4 69.56 79.28 74.04 1 72.22 32 3 68.00 78.70 72.97 33 6 66.00 82.90 72.29 1 -.. 72.88 34 2 73.01 76.59 74.80 3 69.00 73.33 89.46 36 3 72.91 75.20 73.85 3 68.46 78.80 73.44 36 6 65.70 79.16 70.87 1 

68.75 3? 2 66.66 68.00 67.33 1 
67.70 38 1 - - 73.68 39 5 65.83 75.57 70.70 40 7 68.75 79.30 73.33 7 63.10 85.4'2 71.48 4~ 8 66.03 75.80 72.90 3 58".06 80.00 71.32 43 3 70.90 73.46 71.92 2 72.88 81.40 77.14 44 1 
70.37 45 7 65.30 80.04 72.14 1 
80.70 4 ~ 4 74.00 78.70 75.80 2 69.56 70.37 69.92 4? 3 68.96 77.20 70.52 1 
67.60 4a 6 72.20 78.60 74.65 -~ 
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--TABLE I.--(Continued.) 

--FEMALE-- --MALE--
No.of Lowest Highest No.of Lowest Highest 
Obs. Index Index Averae;e Obs. Index Index Aver ace. 

3 75.00 78.43 73.66 .' . 
, - +--I '. i 

5 64.80 71.70 71.41 2 71. ~O 75.00 73.25 
1 71.10 1 73.20 
2 71.15 75.40 73.27 3 71.90 76.30 73. 24 
2 74.20 83.33 78.76 2 72.13 78.43 75.28 
2 70.83 76.90 73.86 1 67. 27 
7 65.09 85.92 75.37 1 70.04 
2 68.80 79.60 74.20 2 77.50 80.30 78.90 
2 71.18 82 .19 76.63 
~ 2 72.13 74.60 73.26 
1 64.00 .--

6 66.66 82.14 76.18 2 59.00 76.50 67.75 
1 -- 72 .40 

1 85.93 
2 59.00 73.40 66.40 
1 80.00 1 66 .00 
2 73.07 80.30 76.68 3 67.85 89.20 79. 18 
1 76.50 --

I 73~ 2 1 
1 67.10 

2 72.90 76.00 74.45 1 73.00 
1 71 .00 

1 - 78.04 1 71.40 
2 73 .07 73.90 73.48 

1 72.72 
1 76.92 ..... -
1 77.30 1 73.77 
2 70.83 88.46 79.64 """T-

1 74.10 1 72.30 
/ 294 -=6;1:;..1 212 
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If Table I be studied it will be seen -that absolute 

dependence can not be placed upon the results for each year, be

cause scarcity of observations at certain of the ages makes the 

faotor of individual variation enter too largely and the results 

obtained oan not be taken as typioal for that year. When the 

results shown in Table I~ are grouped in larger periods, however, 

the chang~s in the thoracic index are brought out more clearly and 

the factor of individual variation more nearly eliminated. 

In discussing the results of the observations ma.de above, 

it is o'ur intention to mention first, the variation according to 

age in the Megro, secondly, the variation according to sex in the 

Me~ro'lthirdJ the variation according to race,(a comparison between 

the Negro and the White raoe) and lastly, the changes in the thor

acic index in the embryo and foetus. 

In Table II ; , whioh follows, the observations shown in 

Table I ~ (under female) have been grouped in 5 and 10 year periods. 

Tht"s table oontains the lowest and highest thoracic indices found in 

each group and also the average for each group. 

--TABLE 11.--

Thoracic Index iR-Yemale-5egro. (Grouped in 5 & 10 yr. 
~v. Lowest Highest periods. ) 

Age Age Nt./or Obs. Index Index Average 
l-ll~o. 5.5mo. 10 80.00 94.11 85.83 

- yr. 3.30~ 39 68.00 88.88 76.84 
6-10 "11 7.50 II 33 5??? 80.00 72.98 

11 -15 " 13~~f) .. 19 63.04 78.28 68.75 
16-20 It is.oo .. 16 65.21 79.16 70.35 
21-25 If 

23.20 " 32 65.30 81.63 71.57 
~2 6-30 " 28.20 I, 26 61.20 82.00 71.60 
31 -40 It 

35.60 " 38 65.70 82.9D 72.48 
41-50 tI 

45.80 " 39 64.80 80.04 74.46 
57-60 " 55.90 I , 25 64.00 85.70 74.93 
61 -70 " 65.30 " 9 59.40 85.93 75.27 
er 70 " 78.20 ., 8 70.83 88.46 76.68 
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From the averages in Table II, a curve (Female 

in Fig. I ·) has been drawn to show the age variations in 

the female more at a glance than they can be seen in Table 

II. This curve shows two main features; first, a rapid 

decrease in the thoracic index from about birth (average ~ge 

5.5 months, average index 85.6)to the age of puberty · 

( a; erage age 13.3, average index 68.75), and seoond/ a more 

gradual rise from puberty through the remainder of ~ife ( ~V~ 
~~.~ ~ I;;,..IJ- t£. ~ 

erage age 78.2, average index 70.68). The~~ 19ain:-' 
~ shows two periods, one of which consists of a~rapid decrease 

in the first few years immediately following birth ~a~~ag8 
.' ... - -. 

.age 3.3" average ina9Jf: '~.64t and another vrhiC?h is a more 
." - - - - ' - ... - - - -

gradual decrease fr'om about the third year to the age of 
u~~'1.t:L~ 

puberty. The seeond shows three periods; one, a rapid 
(average age 23.2, a£r.erace index 71.5?)j 

increase in the index from puberty to ear ly womanhood~ 
~ 

aBet~er. a more gradual inorease from early womanhood to 
A • 

• Y'I 
about the time of the c11macte.c (average age 45.8, a~rage 

~~ 
index 74.46); and it!ll aft8i~9~, aAmore gradual increase 

through the ' remainder of life . (atterage age ?8.2, average 

index 76.68 ). 

Table III, which follows below, contains, like 

Table II , above, the grouping of the average indices of t he 

male negroes in Table I into 5 and 10 year periods. 
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--TABLE I1I.--

--Thoracic Index in~ 
(Grouped in 5 & 10 year periods.) 

No.of Lowest Highest 
Age Av.Age Obs. Index Itlde:& Average 

:~. -1-5 3.2 26 66.66 86.00 75.51 
6-10 8.3 45 60.86 87.00 72.59 

11-15 12.8 46 61.90 85.00 71.33 
16-20 18.0 12 62.50 78.00 71.24 
21-25 23.0 16 63.40 76.60 70.17 
25-30 28.3 10 64.51 74.07 69.71 
31-40 36.7 18 63.01 85.40 71.79 
41-50 45.0 12 58.06 81.40 72.77 
51-60 55.0 14 59.00 80.30 73.06 
61-70 65.9 8 66.00 89.20 73.66 

over70 77.0 6 71.20 73.77 72.28 

Figure I shows a curve drawn from the averages 

of the thoracic indices in the above table. From this 

curve two general periods in the male are seen; first, one 

in which there is a ~F&&~al decrease in the thoracic index 

from early childhood (average age 3.2, average index 75.5) 

to early manhood (average.age 28.3, average index 69.71), 

and secondly , one in which there is a~~~8a~al increase from 

early '. ma.nhood through the remainder of life. The first 

period in the male may be subdivided into two, one a rather 

rapid decrease from early childhood to puberty (average a ge 

12.8, average index 71.33), and the other a more gradual 

decrease between the age of puberty and early manhood. 

The second permod may be subdivided also into two, one a 
., 

gradual increase in the index from early manhood to 

fortt-five years of age (average index 72.77), and another, 





-l3~ 

a gradual rise, slower than the one just mentioned, from 

forty-five to the age of sixty-six (average age 65.9, aver-

age index 73.66). ~rom here there is a slight decrease, 

which is probably caused by individual variation due to 

an insufficient number of observations at that period. 

If Table I ~ be refered to, it will be seen that the nost 

rapid decrease in the thoracic index in both male and female 

takes place between birth and about three years of age. 

From a combination of Tables II , and III, Table 

IV~ is constructed. It will be easily understood from a 

comparison with the two tables mentioned. 

Age 
l-1lmo. 

I-5yr. 
6-10 " 

11~15 " 
16-20 II 

21-25 II 

25-30 II 

31-40 II 

41-50 fI 

51-60 II 

61-70 II 

Over 70 II 

--TABLE IV.--

--Thoracic Index in Negro (mixed) 
(Grouped in 5 & 10 year periods.) 

Av. 
. . Age. No.of 
5 -~ 5rno. 
3.3yr. 
7.9 II 

12.9 .. 
18.0 II 

23.~ II 

28.3 " 
35.9 " 
45.6 " 
55.6 " 
65.5 It 

77.7 It 

Obs. 
10 
65 
78 
65 
28 
48 
36 
56 
51 
39 
17 
13 

Lowest Highest 
Index Index 
80.00 94.11 
66.66 88.88 
57.77 87.00 
61.90 85.00 
62.50 79.16 
63.40 81.63 
63.20 82.00 
63.01 85.40 
58.06 81.40 
59.00 85.71 
59.40 89.20 
70.83 88.46 

Average 
85.83 
76.31 

72.75 
70.58 

70.73 
71.10 
71.07 
7 2 .00 
72.10 
74.26 
74.51 
74.20 

In order to show the variation of the Negro race 

as a whole according to age, a curve 

planned from the averages in Table IV. see Figure II, 

The curve shows the[charactel6 ~enera£) displayed by 
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both the ourves in Figure I. There are two general periods. 

One extends from birth (average age ' 5.5 months, average 

index 85.73) to puberty (average age 12.9, average index 

70.58), where the deorease in the thoraoic index is rather 

rapid. The other extends from puberty to old age, (ayerage 

age 77.7, average index 74.12),during which period there is~ 

gradual increase in the index. 

If 'Tables I . and II . together with Figure I ~ be 

compared, the variations of the thoracic index in the two 

sexes may be seen. Laok of measurements upon the male 

under one year of age accounts for the incompleteness of the 

male curve at its beginning. The indices of the two sexes 

correspond in that in each there are two general periods 

indica ted. The first is an early decrease in the index~ 

rather rapid and ' ending at puberty in the female, more 

gradual and ending at early manhood in the male. The 

second is an increase in the index in both cases, begin

ning rapidly at first, but becoming more gradual during the 

later periods of life. In general it may be said that, 

except for a period extending from a few years before pub

erty to a few years after puberty, the thoraoic index in 

the female is from one' to two :per cent. higher than in the 

male. That is to say, then, that the thorax in the female 

is of a~der type than that in the male. Physique 

seemed to have no particular effect upon variation in the 
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thoracic index in either male or female. 

If the curves of Figure II. are now compared vii th 

each other the variations of age in the Mee;ro and Wni te 

races may be seen. The curve for the Ne8ro has been ex

plained. The curve in Figure II. showing the variations 

in the thoracic index of the ~ite race was '"$i_ri~~'rom 
Wintrichls table. The averages were made from h is measure-

ments taken at the level of the nipple.~ The thoracic 

index of the White,as the curve shows, decreases from about 

ten years of age (index 74.5),(with two variations at the 

~e8 of 11.2 and 12.9) to the age of 14.3 (index 72.2). 

From this period the index increases gradually throughout 

e arly adult and adult life and continues to the age of 

86 .5 .. (index'''7 7.38), The table shows no measurements 

* below the age of 9.94. In addition, there is a period from 

24.7 to 63 years during which he has no measurements record

e d. The intere s ting point to note in a comparison of the 

two races is t hat the thoracic index in the White averages 
el' ;" AI 

from two to three per cent , hie1\ than~the I~egro. Th is 

means, t hen, that the ~egro has a flatter type of chest than 

the Whi te r ace. 
L_ ~ 

Wintrlch 15 table ofre rs only one age I;.:;h;r& a 

comparison of the sexes according to race may be made. 
1AJ;.. 

The thoracic index in the~female (from Wintrich's tab l e) 

calcula ted from measurements of fifty i ndividuals (average 

11 ~ ~"", ti -!L.. s' '" =<. -I~ ~ 
~ ~~ ~,,~ ;-1: I. ~ ~ cLL~ ~ ~ .c:-~ 
~~ft ~L~~~~~I-~~:z.~~ ~~ aA" • 1, -. --oL-,c ~ 
h.~ 'clf., ~ •. , xL4 ~. 
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age 24.8) is 74.6. From an average of fifty measurements, 

made pan women students at the Missouri Universi (average 

age 20.8 years) the index was found to be 73.14. In abqut 
- f)...~~ 

an equal number (48) of n oro women ( verage age 21)Athe &iJ 

-' 
thoracic index is 70.9 (see Table II ~ ) . It is seen from 

this that the thoracic index in the negro woman is from 
. I 

about two to four per cent l lower than the white vroman, 
-tk " ..... 4-thus indicating a flatter type of ches t in negro than in 

A 1\ 

the white . 
(~) 

__ ~ Hutchinson~ found the thoracic index in fifty 

soldiers of the white r ae (average age 31 years) to be 
(') 

73.6. Malone~ found the index in 119 male medical students 

to average 74.6. From Table III ,. it will be seen that, in 

males of the ~egro race at about the ages correspondit~ to 

the ages which would be included i n the measurements just 

quoted ~em HaloEe ana HutehinS8R, the thoracic index is 

about 70.7. Win the males of the Negro we see the , 

tendency to flat-che~t dn as . , ~ the t horacic index at the 

age indicated appea~o be from .three to four per cent . 

lower than in white .. males of corresponding age. If Hutch-
,h~~ 

inson's quotation of Dr. Seaver's measurements QaB ~e le- J 

~ , 

11iQ Q~e~~there would seem to be some doubt ~e above 

conolusion iiJ:J.d the tYfles at ehe~t in the males of both: races 

would more nearly e8rFOepeftd, for Seaver's average thoracic 
(WAA1 

index from 2300 observations on Yale students was 70. 





1 
2 
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4 
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From the series of measurements taken upon the em-

bryoe and foetuses, Table V., which follows, was constructed. 

.~-Thoraoic 

Specimen 

H 97 
H 56 
H 82 
H 55 
H 33 
H 54 

H 106 
H 32 
H 84 

Length 
6.8mm 

14.0 " 
24.0 It 

50.0 " 
65.0 " 

120.0 n 
150.0 " 

40.0cm 
50.0 " 
50.0 1t 

48.5 · " 

--TABLE V.--

Index in Embryos, 
Age 

Approx • . 
26 days 

5.5wks·!' 
7.0 n 

10.0 " 
12.0 n 

16.0 " 
21.0 " . 

8 mo. 

ff'::.;s 
36 hra. 

A.P. 
Diam. 

2115mrn 
5.4 n 

9.0 " 
19.0 It 

18.8 " 
37.0 " 
38.0 It 

67.5 It 

88.0 .. 
68.0 tI 

81.0 n 

Foetuses, and Newborn.--

Trv.Diam. 
1i35~mm 

3.6 " 
7.0 " 

20.0 " 
20.6 II 

39.0 n 

40.0 " 
75.0 tt 

110.0 " 
77.5 " 
90.3 n 

Index. 
181.48 
150.00 
128.50 

95.00 
91 .• 20 
94.90 
95.00 
90.00 
88.00 
87.72 
87.09 

In the first seven specimens, the length given is 

the crown-rump length. In the other four, the total 

length is given. The ages refer to intrauterine life, 

excepting the last two. X· ~....,u. ~ f.--- d... 
~ ~ The table n~eds no further explanation except to 

say that in the column marked "Specimen", the figures refer 

to the number of the specimen in the collection of embryos 
,[tL~'I-~, 

and foetuses in the Anatomical Museum. The measurements 
A 

for No.1, however, was taken from Piperts wax model (Zlegler) 

and those for No. 11" from Fie. 6 in Mettenheimerts d1sser-

tation. From the thoracic indi·ces in this t~ble (averaging 

numbers 5 & 6 and numbers 10 & 11) along with the average 

indices for the first five groups in Table I., a curve was 

drawn to show the changes in the thoracic index during 

prenatal and early postnatal life (regardless of race). 

The thoracic index in the embryo (as shown from the curve 

in Figure III.) decreases very rapidly from 26 days of age, 

where the antero-post·erior diameter is nearly twice that of 
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the transverse (index 181.48), to about the beginning of 

the early foetal life (10 weeks of age) where the antero

posterior is slightly lees than the transverse (index 95). 

Yrom this period the index decreases ~ gradual~y till 
c....,/. ~ A.~~/~b-J,J 

birth (about 9 1/,,, months) where it is 8B~ 4the decrease 

continues at about the same rate during the years of infancy 

and early childhood. It appears therefore that th~ 
taking place in the thorax at birth have no marked effect 

upon ·the thoracic index. 

The question which we have now reached 1s that or 

the sign1t1cance of the variations taking place in the 

thoracic index at the different ages. . What is said of 

these variations in the Negro might be said in general of 

the ~hite race as well, for it appears that they both 

follow the same general changes. It was seen that from 

early embryonal to early foetal life there was an exceed

ingly rapid change in the thoracic index from 181.48 to 95. 

The large index in the early embryo is unquestionably due 

to the great size of the heart. The .rapid change from the 

exceedingly high to the lower index during this period is 

due to the receding of the heartj~ the growth of the 

lungs which begin to ;aak£~~ the sides of the hear,) 
4..1 • CA.. 

These ~ factors, then, ~lew the anter~or wall of the 

thorax to recede and Qa~ee the sides to spread out, thus 
1l:A, 

decreasing the anter - 0 terior diameter and by means~ 

e4-t4~1rL~.~ . ~ 
• 
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~ the thoracic index. The more gradual decrease in the 

thoracic index from early foetal life to birth may be due 
~~ 

to the gradual .eft'1ft~a change in the
A
Positlon of the 

heart and the growth of the lungs arQQft~" the sides of 

the heart. Among other things which may influence the 

change in the index is the descent of the diaphragm, for 

any thing that . tends to pull the anterior wall of the thorax 

down, causes a decrease in the index. On the other hand, 

the rate of the decrease might be retarded by the pushing 
~ 

up of the liver from below and the growth of the thymus 

into the thoracic cavity. Atter birth, however, iii other 

factors assist in 1ringing about the changes in the thoracic 

index, yet the changes in the shape, size and position of 

some of the organs, as an important factor, must not be 

10 s t sight of. Vierordt (13) shows that the large heart 

and liver both actually decrease in size for a short time 

after birth and that when they do begin to grow, their 
TL:T1-

development is relatively 8~ower than~tne other organs of 

the body. Thus the decrease in the size of the heart and 

liver tends to decrease the thoracic index. On the other 
" hand, the large size of the heart and liver together with 

the growth of the thymus up to the second year of life may 

be factors in retaining the relatively large thoracic index 

in the period of infancy and early childhood. Of -trhe e the r 
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Ail'Oll the 'Sod.y wall itittlf, ill :frefl't, aHa. the "leigfit of tfie 

Qrgaus attache~ to it. This '""En~Ei iJe tl tle 9811eeially after 

""he 8 6 611mptiop of the 1.tpright pOiiitiisfl of the "o~ 
l J/-) 

Henke advances the theory that this progressive 

'" ant e ro-pos t erior flattening of the chest from birth: to 

adult life is due to the manner of growth of the bony 

skeleton of the thorax. He thinks that the ribs in growing 

forward ha.ve to advance against the elastici ty of the costal 

,cartilages in front and that the outw'a.rd and backward press-

ure,exerted upon the growing ribs (only true of course 

in the cases of the ribs attached by cartilages to the 

sternum) by the ca.rtilages, tends to bow the ribs outward 

and, at the same time, to press the transverse processes of 

the vertebra to which the ribs are a t t ached"bac).c1./ard. Both 

the outward bowing of the ribs and the change in direction 

of the transverse process from '6PQASyerSe to more H8a.rly 

<JbliEtl:.l8 (fFom the body of the vel tebl a 'back',al d) 'llould 

tend to decrease the thoracic index. It is certain tha,t 

the decrease in the index due to antero-posterior flattening 

does take place, l)ut whether or not it is due , solely, as 

Henke thinks, to the process of growth is .~ que$tionll-b\e. 

rpnO't1~l\1 +"be preeeoB gt grQ\'ilt~ ma'iV be a factor, jt seems t16." 
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EieC1""'&Qse the size of tb e cJ vity in plopori;ian te tfi6 deClease 

ill B iZ8 of the heart and tbdf'Tll1 s j n the cavity ana the liv8 r 

below. "' 
(~ 1 

Mehner~ Wfie shows undergo a pro-

gressive downward inclinatio degrees of rap-

idi ty: from early foetal life to advanoed age r ",hieh results 
) ~ 

in an antero-posterior flattening of the thorax .~thinks that 

the oonstant deorease of the thoracic index 1s due to the 

~I~ ~'~i ~ --;;:~th:;'cl: O~S"~gJh~ vii th the weight of 

the abdominal visoera attached to the diaphragm. Mehnert's 

theory applies well enough for the early years of life, 

though it ought not to be argued that gravity acting on the 

above me nt ioned organs is the only factor in produc ing the 

changes. If' any dependence can be placed'iR:'Wintrichls 

tables, the statements of ~ Weisgerber's results by 

Poirier, and the results of the measurements produced in 

this artiole, Mehnert is wrong in his assertion that there 

is a progressive antero-posterior flattening of the thorax 

from early foetal period through the remainder of life; 

for the tfl:~;·;;M.elee above mentioned show that the pro-
• gressive flattening takes place on~ to early adult lite and 

1s the~d by a progressive antero-posterior wlde:i~ 
of the thorax, which results in an increase of the thoracic 

index. AS to t:Re .ignltlcance of the iftepeaS8 if); tbe 
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It seems therefore that the progressive decrease 

in the thoracic inciex up to early adult life may be due to 
~ 

a number of causes among which theAprocess of growth in the 

thoracic wall (Henke), the factor of gravity (Mehnert»)and 

the chapge in the relative size and position of the viscera 

are important. ~e progressive increase in the thoracic 

index from early adult life onward, however, can hardly be 

due to the above factors, and stil1 ' awaits a satisfactory 

explanation. 

--SUMMARY~ 

I. The thoracic index in the Negro as a race during the 

entire life undergoes an a~ost continuous changeg This 

change consists of a decrease from birth to the age of 

puberty, most rapid in infancy and early childhood, followed 

by a rather gradual rise from.puberty to the end of life. 

II. The thoracic 1ndex in the female Megro shows about 

the same characters as the race in general. In the male 

Megro the dec"rease in the thoracic index continues to early 

manhood, follovled by a"':',gradual increase to the end of life. 

III. In general, the thoracic index in the female Negro is 
~ . 

from 1 1/2" to 2% higher than in the male except at a period 

of a few years just before and after puberty. Thus the 

thor~ of the female is rounder than the male) except near 
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the age of puberty. 

IV. From a comparison of the thoraoic index of the Megro 

with that of the White race, the index in the Megro is 
1~ t;.I",. . -t.k ' 

found to beAless than in the ~iteJ thoughAvariations accord-
~ 1.dh#-cU. 

ing to age appear to be about the Same in characte~. The 

thorax of the tiegro Is, therefore, flatter than that of the 

~ite race. 

v. The thoracic index in the early embryo is very high 

(nearly 200), but it decreases, at first rapidly, then 

more slowly, throughout foetal life, being a little less 

than 90 at birth. From a comparison of the thoracic index 

during the latter part of the ·prenatal life with that of 

early postnatal life it seems that birth does not have a 

very pronounced effect on the thoracic index. 
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