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The relation between the body-weight and age of the human fetus. 

By RICHARD E. SCAMMON and LEROY A. CALKINS. 

[Prom the Department of Anutomy, 17.niversity of Minnesota, 
Minneapolis, Minnesota.] 

In earlier papers in this publication' we have suggested the 
fallowing empirical formulz for the relation between 'body-length 
a d  age, and between body-lang,th and body-weight : 

2.5 L L2 
(1) T = 2.3 + - 

28 ' 2 8 4  
3.108 

(2) V, = (0.26L)3-108 + 4.6, or L = 3.846 v W ,  - 4.6. 
3.108 

(3) W l  = (0.26L)3**08 + 223.9, or L = 3.846 W1 - 223.9. v 
In these famulze, T is the menstrual age in fetal or 11~nm- months, 
L is the totall or cmwndheel length of the boldy in centirnetefi, 
Wa is the weight lolf the dead body in grams, and W ,  is the body- 
weight in the living in grams. 

T o  these may be added another expresion for tihe relation 
between body-length and age, namely : 

The ages computed by this formula for 5 cm. stages of body- 
length from 5 to 50 m. inclusive, show an average absolute devi- 
ation of 0.063 fetal molntlhis, or 1.77 days from the corresponding 
observed values of Mall3 as determined by interpolation. The 
average percentage deviation is 1.28. While these deviations are 
somewbat larger than those of fo~rmda (1) above, the Ipresent 
expression iwmore useful, for it Iliolds good from 2.5 fehl #months 
to birth, whereas (1) h&ls good only above three fetal months. 

A formule for the relation between age and body-weight may 
be obtained from (4) by sabstihting <wetight in terms of length 
as given in (2). This is : 

(4) T = 2.134 + 0.1 L + O.O1011:L2. 

3.1.8 1.654 

(5) T = 2.134 + 0.3846,/ Wd - 4.6 + 0.01627VWd - 4.6. 
11Scammon and Calkins, PROC. Soc. EXP. BIOL AND MED., 1923, xx, 353. 
2Soammon and Oa,lkina, P m .  Soc. EXP. BIOL AND MED., 1924, xxi, 549. 
9 Mall, Determination of tho age of human embryos, and fetuses; Keibel 

and Mad, Human Embryology, 1910, i, 199. 
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This expression is too dlumsy for practical use and we have there- 
fore computed the values from it and approxi8mated simpler ex- 
pressions for them as follows : 

( 6 )  T = 3.0 + 4.049 W ,  - 0.012, or 

( 7 )  W, = 0.561 - 0.336 T + 0.061 T2. 

wd, in Ithis instance, is the dead weight in kilograms. The 
weights for ealch lunar mlonth from 2.5 months to bkth,  as deter- 
mined by these expressions, are given in Table 1, anld are shown 
graphically in Figure 1. 
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Figure 1. Graph of the growth of the human fetus in weight. Abscises 
body-weight ; ordinates, age. The crosses represent valueis determined by 
formulae (Z), (4) and (5) .  The solid line is dmwn to formula (6 ) .  

It is also desimble to have some expresion which wilt enable 
us to estimate the age of the fetus from both the body-weight 
amid the body-length. We  find that the values &ta'i8ncd inl the 
preceding equations may be approximated 'by the ernpir id  
f~orrnula : 

(8) T E 2.046 + 0.12 L + 0.8 W ,  - 0.057 W,2. 

Muiclh Nsiimpler forms may also be used such as: 
(9) T = 2.5 + W, + 0.1 L, and 

(10) T = 2.04 + 0.7 W ,  + 0.12 L. 

While these do not fit the values obtained by other types orf 
formula2 as well as does (8), they are plr0;bably close enoug% 
approximations for practical use. In  all of these forrnd2 W is 
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the weight in kilograms. Table 2 gives the values obtained with 
formulx (8) and (10) as compared with those of (4). Figure 2 
is an isometric projection of the curve of formula (8) showing 
the relation between the three variables, weight, length, and age, 
in the fetal period. 

: 
k k t t i o n  d 8 curia IIlmtrali tfie n b i o n  

w-byt~, wy-fi*t 63 A p  in prenatal life 
Computed f8mn the empirid formula: 

A*(lunar mo.)=O.ltL (cm.)+ 0.8 W (kc~.)-[O.%7 W (k$j2+Z.G44 
w,appmx'*,& (lunerm)=O.lL(cm.)+W (kf.)+Z..S 

Figure 2. Isometric projection of curve represenkg the relation between 
height, weight, and age in t h e  fetal period. 
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Age 
(fetal 

months) Calculated 
length 
( cm. ) 

2.5 3.53 
3.0 7.99 
4.0 15.89 
5.0 22.91 
6.0 29.24 
7.0 35.12 
8.0 40.58 
9.0 45.70 

10.0 50.53 

SCIENTIFIC PROCEEDINGS 

Calculated dead weight (gm.) 

Exact formula Approximate 
formula 

(5)  ( 7 )  

3.53 3.63 
14.29 12.00 
86.79 73.00 

260.87 256.00 
551.61 561.00 
971.37 088.00 

1519.09 1537.00 
2196.15 2208.00 
2998.83 3001.00 

TABLE I. 
Age and Wculated Body-weight in the Fetal Period. 

Deviation of 
results of 

(7)  from (5) 

+ 0.10 - 2.29 
-13.79 - 4.87 + 9.94 
+16.63 
+17.19 
+11.85 + 2.17 

Sum 78.83 
Mean 8.76 
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