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INTRODUCTION

In a country like India, where the rate of sunortality of mothers at delivery is very
high as compared with other countries, a detailed study of maternal death-rates is likely to
prove useful,

One of us (Kedarnath Das) had collected the primary statistics from the original
records of the Eden Hospital, Calcutta. “T'he material was entered in two registers, one of
which covered the period 1850-1901 and contained 8804 cases, and the other covered the
period 1902-1915. ‘The present note is based on the material in the first register in which
vntries were available under the following heads:—

(1) Date of delivery.

(2) Race and Caste.

(3) Age of mother.

(4) Number of pregnancies.

(5) Duration of pregnancy.

(6) Character of lahour—whether Natural or Complex.
(7) Presentation.

(8) Mother whether living or dead after delivery.
(9) Sex of child.

(10) Child whether living or dead after delivery.
(11) Weight and length of the new-horn habe.

(12) ‘I'wins and ‘Priplets.,

The large majority of cases were ‘Bengali Hindus® (6481 out of a total of 8804 in the
first reyister). In this preliminary note we have investigated the sceular trend and the

sesonal variations in the rates of maternal deaths and of still-births for the group of
Bengali Hindus.

Tz NUMBER O DELIVERIES

The analysis is based on 6481 cases covering the period 1830-1901, details of which
will be found in ‘L'able 1.

It will be noticed that the total annual number of deliveries of Bengali Hindus in
Fiden Hospital increased from 45 in the year 1850 to 293 in the year 1900. This steady
inerease in the number of the hospital cases is only to a small extent due to the growth
of population as can be casily scen from “Table 2, which gives the total number of women
in Caleatta in each of the Census years, and the corresponding decennial average number of
maternity cases in the Ilden Hospital.  (Chart 1),
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67 66 4 9 03 242 1 25 21

68 77 7 5 94 219 7 15 8

69 68 5 8 4
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— e ¢ = — —

‘'he growth in the number of hospital cases must therefore be ascribed to a ch.an;:e
in the habit of the people, in the growing recognition of the usefulness of the hospitals,
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wnd i the gradual breaking down of the prejudice against sending cases to the lospital,
The increase in the number of bads availuble is also possibly a factor of some jinportance.

Panai 2.—HOSPITAL CASES AND NUMBKR OF “FrMALES IN TR TOWN or CAICUTTA

. Decennial Proportion PPercentage Increase
(\‘;"‘5"3 Nl‘,!'f'belrc of Average of of l('mn:as ¥

enr cainies Hospital Cuses (Per 10,000) |77 oo o ses oo me— — —

N . L Population 1lospital Cascs

") (2) 8] ) ) T e T
1872 28,267 77°6 845

1881 218.83¢% 1284 5°'87 -9 4655

1503 215,148 219°3 943 +4'4 1827

1901 285,200 2066°2% 9°83 +26°6 +%243°0

In earlier years probably only the most complicated cases were sent to the hospital,
while normal cases were kept at home. \With the growth in the number of hospital cases
e proportion of normal cases has probably increased.

I'here were large fluctuations in the number of child-birthst in different months.
"Table 3 and Chart 7).

TAnLE 8.—MonNTHLY CASES OF CHILD-BIRTHS

Number of .
Months Child births in D'"c\“_"_"‘:c".m"'
the Hospital SVErnEe
m (2) 3)
January 485 -1
February 473 -138
March 459 -27
April 431 —-55
May 412 -74
June 1876 =110
July g2 -8 ]
Augrust : 478 -2 .
September 1 532 446
v October G 4157
+ November N 319 -1 68
| December ! 568 : 4 82
i Average 386G

The average munber of cases over the whole year is 486, ‘I'he difference between the
actual number in each month and this average is shown in colunmm 3 of ‘I'able 3. $quaring
these differences, dividing by the average (or expected) value 485, and summing we get
Pearson’s 72=127"56 for 12 cells.  We can now calenlate the probability of occurrence of
the olmerved system of discrepancies  with the , help of Elderton’s Tables XIT-XVI
‘Buanetrie ‘Pables Part 1, pp, 26-30). As we have calculated the expected value from the
sample itself there is loss of one degree of freedom, and we may use n»’=12 in Elderton's
fables. We may also use R. Ao Fisher's ‘Pable 1T (Statistical Methods for Research

Thin figure is an average of live years (1897 -00)).
Twins und Premature births and all eases of incomplete entries were omitted
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Workers, 4th edition, 19032, pp. 104-105) hut we must tuse n= 11, since n"=n+1. Frm
Fishier's ‘Lable it is clear that I? is considerably less than one per cent,*

The monthly differences must therefore be considered definitely  significant.  Fhe
maximum number of chilkl-births (643) which occtirs in October is 147 times the sinimum
mumber (376) which occurs in June. ‘I'his shows that the optinunm condition for pregnaucy
occurs in December-January, which in Lengal is the time of huarvest. The season of
minimum pregnancy on the other hand occurs in August-September, that is, towards the
end of the monsoon season.

The fact of either (a) ‘Death’ or (b) ‘Recoyery’ of the mother is usually recorded against
each case of delivery. But unfortunately there are certain gaps in the data, and a few
entries under the ‘Death or Recovery’ column are missing. It is extremely unlikely
that cases of death went unrecorded. Cases of ‘no record’” were therefore most probably
qses of recovery.  Averages caleulated on this basis agreed very well with the rest of the
data (‘I'able 4, Col. G).

TABLE 4.- - CASES OF NO WECOKD OF MATERNAL DeaTn orn RECOvERY.

(’\) A period of large number of *“*no entries.””
Number of ‘ Death-rate Caleulated
Y Total ’ : on the basis of
=By Nug\l)cr —_ S i T SRR S S g
of Cascs |
. . ' No Record No Record
Deaths Recovery No Record | as Werovery Omitted
—— i — |
(1) (2) (3) (1) (3) | (6) )
1884 163 14 147 2 : 869 70
85 189 12 147 30 i 6G°385 7°55
86 179 12 155 12 H 671 719
87 182 15 167 0 H S22t T2
§S 192 6 123 G ! a1 465
89 242 1 13 218 ! 451 45°83
90 186 G 2 178 l b 3] 7500
91 250 12 7 231 i +°80 63°16
a2 225 13 (H 200 578 G813
93 242 11 193 o8 +°55 539
i (B) A period of usual entrics
7 i 207 5 ! 320 827
189% 219 7 207 5 b1 32
095 192 1+ ' 165 1 . 730 ,.s(z,
06 254 14 241 o i 510 e
97 280 18 200 2 i s Pl
o8 267 10 255 2 I e 656
09 258 | 16 ! 228 " ] 180
1900 200 11 2357 < por] 5038
oL 2u8 " 222 ; 2 5°88

On the other hand, if we omit not-recorded cases altogether we reach absurd results,
as can be seen from the figures given in colmn 7 of the same ‘Iable 4. Tn subsequent
work we have treated all ‘no record’ cases as cases of ‘recovery,’

s be e smeem mmae aa e e——— - - -

*In Blderton's ‘Table XI1 values of I° are given up to x2=70. In the present case we must there
forc use the auxilinry tables in connexion with the equation (xxix) given in the Introduction to the
‘Tables p. xxxi. “T'he actual value of 1° is less than one in fo%.
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MATERNAL Diarus,

The statistical analysis was carried out systematically for the whole period. There
were 431 deaths out of 6481 cases.  ‘I'his gives an average death-rate of 66:502 per thousand
with a standard error of 305 per thousand. \We first tested the hypothesis whether this
average death-rate may be censidered to have remained steady over the whole period.

Let ne be the total number of cases, d’y the, actually observed number of deaths, and
= 1000 d'fne the observed death-rate per mille in the fth year. The expected number
uf deaths on the assumption of a constant death-rate p, (=66-50 per mille in the present
vise) 15 given by nepo. These expected values are shown in column 6 of ‘I'able 5. The
diserepancy between observed and expected values =d’—ne.po. Since d’v=n..p¢, the dis-

crepaticy may also he written as ne (p'v—po). Squaring this discrepancy, and dividing by
the expected value n..py, we get

w2 (po— f’«)z/"ni’o="t-(f’t —i’o)z/f'o

as a statistical measure of the excess. Summing these values, we obtain an estimate of
Karl Pearson’s 33, or

‘.
At T IO ¢ TR 30 L O T [ (1)

where Sy is a siummation for all the years from f::1 to =52,
I'he actual data are given in ‘I'able 5 and shown graphically in Chart 2.

The observed value of 7*= 10889 with 52 cells, and the probability of occurrence of
sieh deviation is less than one in million.  Bvidently the hypothesis of a constant death-
rate is not tenable, and we conchude that the maternal death-rate must have changed appre-
viably during the period under review.

The next step was to fit a trend line to the observed death-rates given in column 3 of
Table 5. The number of cases being much smaller in earlier years, the observed death-
rates were less reliable. This can be seen (Chart 2) in the wide fluctuations in earlier
years.  CPhe best way of making allowanees for such disparity in numbers is to give
proper weights to the number of cases in fitting the trend line. Doing this, we find the
viation of the weighted straight line to be :—.

Po = 10330 — 107 (I — 1850).ccciiuiiieinianeriacneiecicnnencniicens )

where py = graduated number of maternal deaths per thousand deliveries in the fth year,
and ¢ = actual year,

We may now test this hypothesis by the-y*® test. ‘I'he expected number of deaths
diis obtained by multiplying po (the expected death-rate) by ne the number of cases in

the 1th vear. These expected values are shown in col. 7 of Table 5, while actual values
are given in col. S.

T'he value of x2= 7196 for 52 cells. Tn this case we have used expected values which
were caleulated from the sample itself by a straight line graduation, and hence there is
a loss of 2 degrees of freedom. We must use » =51 in Elderton’s Tables or n=50 in
Fisher's formula. In this case as suggested by Fisher it will be sufficient tn assume that
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L4 ) - L)
Fanne 65— SkEcuranr ‘I'uenn IN MATERNAL DEATH-RATES.

Death-rate per Mille Number of Denths
Year T‘}lﬂ.l No ' S R
of Cases Actunl Expeated Sxpected Jxpected
ctun (_l"dl"‘l;;' Actual “(('ul'lslnnl) (l.im-n‘r
, rent eath-rate Trend)
0 (m) ") (n), (1) () («v)
(1) (2) () ) (5) (6) (7
1850 +5 +4°5 1058°3 2 2°09
51 16 448°5 102 Y] :r;u;
52 58 17°2 o2 ] H3TH
518 G 158°'R 100°§ 0 1o
5¢ 57 17°6 LN ] 879
55 R TH 20°7 HE 1) ] H¥IH
H6 37 L] A | H B! M3 LT
57 433 [B1M an°s 4 286G
54 +3 608 0T 3 278G
59 60 216°7 0937 13 B0y
G0 53 150°0 02°6G P
Gl 65 107°7 o5 7
62 4 13674 a0 G 202
63 3 83°3 RO 4. 1 319
Gh 3 82°3 8] B
65 ‘H8 172 87 2 10
G6 06 1042 K62 10
67 (HH 909 831 “
68 77 91°0 Y] 7
GY G8 74°5 820 5
70 57 351 K19 2 AT HH
71 65 123°1 8O°S s 525
72 71\ 56°3 797 4 546
Te |t 05°2 787 8 661
T 85 $5°3 TT06 3 6 59
75 o3 53°8 76°5 H 71
70 110 81°9 > t 49 820
77 D 117°0 T n Gan
78 96 1146 7 '-l 11 Tl
79 82 198°8 722 L) 592
80 131 611 711 R 042
81 s 106°2 70°0 12 kil
82 112 1072 GO0 1 T3
83 125 41°0 679 5 830
8% 163 869 1 10700
85 189 685 12 127438
86 179 67°1 12 11°58
87 182 82°4 15 11°58
88 192 a81°s 6 12°01
89 242 45°4 11 16°10 14°88
20 186 82°8 G 12°37 1n2e
o1 250 48°0 12 1663 1+°8¢
92 225 57°8 18 1496 1
(113 Q282 85°5 1" 16°10 1A°RE
a9t 209 32°0 7 1456 12°2h
095 192 78°0 14 12°77 1278
an 2068 53°1 e 17°56 14725
a7 280 Gy 18 1R G2 1481
98 267 875 10 17°76 19°8s
09 253 633 16 16°83 12°88
1000 203 17°8 1+ 10748 1.4°56
1901 288 58°8 14 1583 11'57
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2% is distributed normally with unit standard  deviation about a mean /2n—1,

We have V2xf= 11°997 and V2u=1= 9,819, ‘The deviation is thus 2°148 from the
meant, which leads to a value of =3 per cent, approximately,

‘I'he hypothesis of a steady decrease in the death-rate is therefore not improbable, and
we may consider equation (2) to be a reliable estimate of the secular trend.

One further point in this connection deserves notice. It will be seen that in 1859
there were 1no less than 13 deaths out of 60, with a death rate of 216:67 per mille, which
1» abnormally high.  The contribution to x* is 869 for this year alone. If we omit this
particular year, we get y*=62-27 for 51 cells or 49 degrees of freedom which leads to P=0-19,
a satisfactory fit.  We conclude, thercfore that the hypothesis of a steady decrease per
vaar in the maternal death-rate of 1-07 per mille is in satisfactory agreement with observed

facts. The year 1859 was probably an exceptional one, and the high death-rate was due
1 extraneous factors not known to us.

Such a steady decrease may be ascribed to improved sanitary conditions and improved
ticthods of treatment. 1t may also be partly due to a change in the character of the
eitrauts.  \We have seen that with the growth in the number of hospital cases, the propor-
tion ol normal or less complicated eases had probably increased.  Now the death-rate is
of course lower among the normal or less complicated cases. I'he gradual increase in the

propottion of less complicated cases might be expected therefore to lead to a steady fall in
thie maternal death-rate.

Seasonal Fluctuations in Malernal Dcaths. \We may next consider whether the death-
1ate shows any seasonal variation (Chart 8). The average for the whole year is 66502 per
mille. “I'his will be the expected value for each month, if we assume that there is no
sansonal effect.  Iixpected values are given in columu 4 of Table 6. Discrepancies are
shown in column 5, squaring which, summing, .and dividing by the expected values
{eal, 4, Table 6), we get 7*==12-54 for 12 cells. ‘The value of P is 0327 for n’=12 which
Jhows satisfactory agreement between expected and observed values. Hence we conclude

that the maternal death-rate in the den Hospital remained sensibly constant throughout
the year, and did not show any appreciable seasonal effect.

Tanrk 6 —MoNrTuny INCIDENCE 01 MaATERNAL DeatTns

Nomier or Dearns
" Numbher of i o S Ty g = — Actual
Manths Citses | Expeeted Death-rate
Aectua (Constant T, pR
l)(!.c'llh‘l':llt') Difference
(§)] (2) ) (€)) (5) (6)
- | - T, | T T
January 1) -Gt 05538
Fetnmuary BY) 4501 '0‘{03
Marely 1 80 - 1°56G 028
\pril ! 40 +-8°3t ‘0810
May 1 w7 -T2 0566
i o5 — 410 0566
¥ i 30 YN0 - 419 0544
st ! H%Y HEM B - 08 G2
September : " #5H7 + 648 07738
O tuler : o2 T + 10023 ‘0828
November . al 2017 +85°83 0804
Becember | 3t 41°24 —-7°10 *0548
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TABLE 7.—MALE STILL-BirTus.
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- - ——

Year

)

)

1850
51
52
53
5t
55
56
57
58
59

1850

1890
ol
02
o3
94
w3
LTH
a7
03
a9

1900
1901

Number of
Male births

()

(2)

26
24
35
342
32
23
20
1t
10
23

27
20
22
206
10
“8
45
HA
a$7

41

27
80
41
35
41
47
47
49
46
+3

a
56
60
53
70
8¢
a0
63
120
120

82
123
118
138
m

87

78
na
122

116

138
137

Stis-Binen Rave
PEI IIUNDRED

e - —— -

224

o CGraduated Actual
Actual (Linear trend) Number

(l"') (m) (i)
(3) i (t) (5)
19°82 23°a4 5
25°00 2317 G
20°00 23°00 7
21°88 22°83 7
18°75 22°66 6
17°39 14
20078 2 5
21°43 22°15 3
o682 20798 3
3478 21°81 8
29°G3 21°6G¢ ]
25°00 20°47 5
45°46 21°30 10
1616 213 12
40°00 20006 -+
25°00 20059 7
15°22 20062 7
10°538 20045 +
18°92 20029 ki
19°51 2011 8
33°33 19°93 9
36°67 19°78 1
19°51 19°61 8
25772 19°44 1]
1474 19°27 G
19°15 1910 L]
25°54 18°493 12
20042 18°76 10
19°57 18°59 b
25°68 18°42 11
26°77 18°25 19
16°07 18°08 9
253°33 17°91 1+
24°5¢ 17°7% 13
21°43 17°67 15

9°52 1774 8
21°11 17°23 19
25740 17°07 16
14917 16°90 17
23°83 16°738 28
3415 16°56 n
20°33 163 25
16°10 16°22 19
18766 16°05 25
1.4°85 15°]S 5

020 15°71 N
145767 1561 [
2ol 1537 20
16710 15°20 20
20°69 15°038 24
1739 1°RG ot
1808 14769 20

St Binrns,

1S xpeeted
(Constant rate)

(IN)]

(%)

519
4°79
608
G338
6°38
4°59
4759
2°79
H g ]

4°59

539
5°08
818
698
R°I8
9°38
9°38
@78
918
8°568

1416
17
10°07
10°57
1397
17°76
17°96
12°57
20808
23°0

17°36

Expected
(Linear trend
of rate)

(negn)

(?)
607
566
805

539
503
80t
680
7°00
807
8 90
010
856
7°92

12°95
12
10°75

9°40
12°29
1460
15°50
10°75
200028
20007

1457
20015
1904

20028
P11 §4
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Mary SriLr-Birrus.

Puring the period usider review, we found that there were 6168 cases of still-births
ant of 3088 total male births, while in the case of females there were 444 «till births out
o1 2746 femalesbirths,  ‘T'he still-birth rates were thercfore 19°95£0°719 per cent. among
males, and 16.17 £0°725 among females. Tt is of some interest to note here that the total
wumber of births as well as the number of still-birthis are higher in males than in females.

We shall first test the hypothesis of a constant rate of male still-births. “The expected
alues will he given, as explained in the case of maternal deaths, by multiplying the total
number of hirths »# in cach year by 0-1695 the average still birth-rate.  The actual number
of still-hirths is given in column 5 of ‘I'able 7, and the expected number on the assunption
of o constant still-birth rate in column 6. Squaring the difference between the actual
am! the expected number and dividing by the expected number in cach year and sumning
e pet 22=77-10 for 52 cells.  “I'he probability of the system of discrepancies is about ‘013
or about 1°3 per cent. ‘I'he hypothesis of a, constant male still-birth rate is hardly
adequate,

‘I'e actual still-hirth rates are shown in colamn ‘3 of Table 7 (Chart 3).
wraduated by a weighted straight line whose equation is given by
pe= 2334 =017 ({—-1850)ccccuucenncnene.. v

They were

where p is the expected still-birth rate in ith year and is shown in column 4 of Table 7.
Multiplying p. hy the corresponding number of births () we get the expected number of
male still-births in each year shown in column 7 of “I'able 7. ‘The actual numbers are given
in column 5. ‘The value of * now comes out to he 61-95 for 52 cells or n=50. The

vorresponding  probability is about 23 per cent., which shows good agreement between
observed and expected values.

\We conclude, therefore, that the male still-birth rate may be considered to have
deereased at a constant rate of 0:17 per cent. per year during the period 1850-1901.

We can now test whether there is any seasonal variation in the proportion of still
Lirths,

TAnLE 8.—MONTHLY INCIDENCE OF MALE STILL-BinTHS

i | Number Nusner oF Stint-Bievas i _Actual

H Months : (‘“r . . - :| t.lll!l{-::ar(h

\ ' SeS . IWxpeeted 1y @ ate

': I Actual (Const. mlc)! Ditference !

i - - PR ———— ES = . P — . - — @ '; e .

! () ) (8) W | » (%)

i B T e | 1707

i January 287 49 5726 — 526 1473

! IPebruary 244 56 48°68 =1 ’,°§ 2137

! March ... 218 53 4948 Faa L e

ioApril L 208 45 H0°50 + #3530 ==

: e - 3" : "1822
May e 214 89 42°G9 .‘5.69 : 182

. ‘J :u'n: 188 83 37°51 + 0749 ."‘!c-'l

odaly L 2347 15 47°28 - 2R 1,1;51‘:

i August . 24l ({33 52°07 +11°93 | 2432

1 . . ..

© September 284 58 56°16 + 1°54 2049
Oclober 3830 63 6584 N '.':81- t “l.!)(.lf)

i November 200 a3 57°80; + 51 .;ltl

! December $03 63 G045 - 258 2079

H g
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The actual number of male still-births are given in eol. 3 and corresponding rates
are shown in col. 6 of “Table 8. Assuming a constant rate of male still-births, the expecte!
number of still-births for cach month is obtained by multiplying p. (= 11995) by the total
number of births in that mouth. Squaring the discrepancies bhetween (he observed and
expected values, ete., in the usual way we get z¥=014 for 12 cells. P is ‘609 which
shows excellent agreement between observed and expected values.  Ience, we can sav
that in the case of males, the still-birth rate does not fluctuate appreciably from meonth
to month (chart 9).

Ifenmane StiL-Birrns.

The actual and expected number of female still-births (calculated on the assumption
of a constant still-birth rate of 16:17 per. cent.) are shown in colmmn 5 and 6 of ‘I'able 9.
I'he corresponding value of y* is 13579 for 52 cells. ‘T'he probability is negligibly small,
and the lhypothesis of a constant still-birth rate must be rejected in the case of females
also.

The weighted line of best fit for the female still-birth rate is given by

pe= 1932 —0092 (£=T1850)c0eeeeeememeeeeeeeennnnnn, (4)

I'he actual and graduated rates are given in colimns 3 and 4 of ‘I'able 9 (Chart 4), and
the expected numbers of female still-births caleulated from the graduated rates are shown
in column 7. Comparing with actual numbers (cohtmn &), we get 2*::62:21 for 52 culls.
For n=50 the value of P is ‘23 which is quite salisfaclory. ‘I'he female still-birth rate
may be considered to have decreased steadily at the rate of 092 per cent. per year.

The actual and expected number of still-lurths for females for different months (or.
the asstmiption of a constant rate) are given in column 3 and 4 of I'able 10 respectively.
‘The value of 7*=28'14 for 12 cells and the corresponding I” is *701. So in the case of females
also, 1o significant seasonal fluctuations can be traced (Chart 10).
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MATERNITY STATISTICS FROM CALCUTTA 1850-1901
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Chart 10. Rate of Female Still-Births (per cent.)
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Maternity Statistice—Monthly Variations

Six Rario.

It is of some interest to study whether the sex proportion of hirths has remamed
sensibly constant during the period under review. ‘Ihere were altogether 2,746 female
births out of a total nuwmber of births of 5,834 during 1850-1901. ‘I'his gives a proportion

of females of 04707 with a S, Ii. of ‘0066. ‘I'his corresponds 1o a sex-ratio of births (males:
females) of 1°1093.

Multiplying the total number of bhirths in cach year by (04765 we ran obtain the
expected number of female-hirths on the assymption of a constant sex-ratio.  “I'he actual

and expected number of female-births for each year are given in col. 3 and 4 of
Table 11,

In calculating the value of 2 we can conveniently use the method of Brandt and
Sunedecor (quoted by R. A. Fisher, Stalistical Mecethods for Rescarch 1lorkers, 1932,
. 90).  Tet f represent the actual number of female-births in any year of u births. Also
let 1 total number of female-births for the whole period, and N the total number of Lirths.
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MATIERNITY STATISTICS FROM CALCIHITA 1850-1901
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‘I'ne proportion of female-births for the whole period is p=I/N and G=1—=p is the
pmoportion of male births., ‘I'hen x? is given hy ;— x:= |8 (J2/n) —F*IN]/P.i
In the present case p=0°4765, §==0°5235, F=2780 und N ~:5834, and S(/*/n)=1345'47,
We thus get x*=83-21 for a 2x52—fold table. ‘I'he number of degrees of freedom is
(2=1).(52=1)=51. *I'hevalue of &/ (2x®)— v/ (2n—1)=1-95 which is ju:t liclow the 5%
jevel. We conclude that the sex proportion 3f births may be cousidered to have remainel
practically coustant during the period under review.

\Ve may now consider the effective sex proportion given by the ratio of live births.
I'he toal number of living female births were 2302 and the total number of living births
were 4774 so that the effective proportion of females was (04822 with a S. E. of -0072.
Multiplying the effective sex-ratio by the total niumber of living bhirths in each year, we get
the expected number of living female births.. ‘I'lie actual and expected number of living
female births are given in columns 3 and 4 respectively of I'able 11(B). ‘T'he value of »* was
found to be 2:67 for 52 cells. P is again very high. Hence the effective sex-ratio also has
remained sensibly constant. We find then that the sex-ratio for Bengal Hindu births has
not varied appreciably during the whole of the period under review (1850-1901). ‘Tha
sex-ratio is clearly a deep seated biological constant which is not easily affected by environ-
mental conditions. '

SUMMARY.

The present note gives a statistical analysis of the rates of maternal deaths at delivery
and the proportion of still-births in males and females among Bengali Hindus for 6481
cases of delivery from the records of the Calcutta Iiden Hospital for the period 1850-1901.

(1) The total number of cases increased steadily from 45 in 1850 to 293 in 1901. This
increase was proportionately much greater than the growth of population, which indicates
a change in the habit of the people.

(2) The number of child-births differed significantly in different months, the largest
number of cases occurred in October and was 17 times the lowest number which occurred
in June.

(3) The average maternal death-rate was 66-50 per mille. ‘I'he death-rate decreased
at a steady rate of 107 per iille per year, a linear graduation being fully adequate.

(4) The average proportion of male still-hirths was 1995 per cent., but the actual
proportion decreased at a steady rate of 0°17 per cent. per year.

(5) I'he average proportion of female still-births was 1617 per cent. put uie uceua.
proportion decreased at a constant rate of 009 per cent. per year.

(6) ‘There was no significant variation of the rates of maternal deaths or of still-births
from month to month.

(7) T'he gross sex-ratio, i.c., the ratio of the total number of female births to the
total number of hirths, remained practically coustant from year to year over the whole
period  (1850-1901). On the average 47°07 per cent, of the total births  were female
children,

(8) Omiitting the cases of still-births, the effective sex-ratio was also found to
remain practically constant over the period 1850-1901, On the average 4822 females
were born alive per hundred living births. I3oth the gross and the effctive sex-ratio thus
remained practically constant and were not affected by environmental conditions.

(March, 1934).
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