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D A T A OF T W I N B I R T H S O C C U R R I N G 

IN 2 ENGLISH METROPOLITAN HOSPITALS 

by 

Mary N. Karn 

This paper presents an analysis of the records of 583 twin births in two English hospi
tals over the period 1927-46 approximately. 

No information is given as to zygosity, so the only classification which can be made 
is that of like sex (monozygotic and dizygotic pairs), and unlike sex (dizygotic only). 

These groups are divided as 
M M MF FM FF Total twin pairs 
200 110 92 181 583 

giving 381 like sex pairs, and 202 unlike sex pairs. 
Information is given, in most cases, as to birth weight, gestation time in days or weeks, 

age of mother, order of birth or parity, stillbirths and survival to 28 days; but in some 
cases these details are incomplete. 

Table i - Distributions of mother 's age, with means and standard deviations 
(Data from two English hospitals) 

Sex 
Group 

Like 

Unlike 

Under 
20 

6 

. 2 

20— 

54 

23 

Mother 's 

25— 30— 

85 76 

50 60 

age 

35— 

59 

25 

40— 

26 

8 

45— 

1 

— 

Total 

307 

168 

Mean 
(yr.) 

30.42 

30.18 

s. d. 
(yr.) 

6.36 

5.38 

Table 2 - Distributions of order of birth, with means and standard deviations 
(Data from 2 English hospitals) 

Sex 
Group 

Like 

Unlike 

Order of birth 

1 

114 

61 

2 

51 

33 

3 

40 

22 

4 

20 

15 

5 

24 

9 

6 

15 

7 

7 

11 

7 

8 

9 

8 

9 

7 

2 

,0 

7 

-

11 

6 

3 

12 

1 

13 

1 

14 

— 

15 

1 

1 

Total 

307 

168 

Mean 

3.30 

3.09 

s. d. 

2.82 

2.57 
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In the compilation of the distributions of the variables, and of the correlations bet
ween them, taken two together, the totals vary, but all those available are used, and the 
numbers are as complete as possible. 

Since this is a sample of hospital deliveries rather than of the general population the 
distributions of mother's age and order of birth differ from those of the whole population 
(Stocks, 1952). The distributions of the present data are set out in Tables 1, 2, showing 
the means and standard deviations. 

The distributions of birth weight are given in Table 3 for the two groups, and show 
some definite differences. The mode for like sex is in the weight group 4% to 5% lbs., 
(2041-2494 g.) that for the unlike sex is in the higher group 5% to 6% lbs. (2494-2948 g.). 
The mean weights are, respectively, 5.165 lb. (2342 g.) and 5.444 lb. (2469 g.), with a 
significant difference of 0.279 lb. (127 g.). 

The means for male and female are shown separately in each group; the males are 
higher, as usual, and both the males and the females are higher in the unlike sex group. 
The females of this group are actually heavier than the males of the like sex group. 

If the data could have been divided into monozygotic and dizygotic groups the mean 
weight for the monozygotic pairs alone would be smaller still; thus the dizygotic have an 
initial advantage in weight compared with the monozygotic. This has also been observed 
by Essen-Moller (Gedda, 1951). 

In gestation time (Table 4) the mode for the like sex group falls into the period 260-
274 days; in the unlike sex group, on the other hand, it is in the later period 275-289 days 
which is the modal period also for single births. The means are, for like and unlike sex 
respectively, 259.8 and 262.2 days. 

Tables 5 (a), (b) show also, for given weight of one twin, the distributions of weight 
for the other twin. The corresponding mean weights are set out in Table 5 (c) for like 
sex and unlike sex groups. 

The correlations are higher than those found for pairs of successive siblings (Karn 
et al. 1951) and are as high as those for closely related anthropometric measurements on 
the same individual, such as height and weight of adolescents. 

The values are: 0.7265 for like sex 
and 0.6756 for unlike sex. 

The results agree with findings noted by Gedda (1951) that monozygotic twins are more 
highly correlated in weight than are dizygotic. 

The correlations between weight and each of the variables gestation time and 
order of birth are obtained from Tables 6, 7 in which there are two entries for weight 
for one of the other variables; thus the correlations need correction for the weight 
correlations of the twins. They can be taken as partial correlations, for example, gestation 
and weight of one twin, with weight of other twin constant. 

The partial correlations are then, 
between gestation and weight 0.3451 (like sex) 0.4030 (unlike sex) 
between order of birth and weight 0.1223 » 0.0930 » 
between mother' age and weight 0.0886 » 0.0773 » 
These values agree closely with those found for single births (Karn and Penrose 1951), 
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Table 5 (c) - For given birth weight of one twin, mean birth weight of other 

Birth 

Like sex Group 

weight 
of one twin 

lbs. 

y2— 

2' / 2— 

3 y2— 

4 y2— 

5 % — 

ey2— 

7y2—9y2 

g-

227— 

1134— 

1587— 

2041— 

2494— 

2948— 

3401 
—4308 

Mean birth weight 
of 0 

lbs. 

2.74 

3.15 

4.42 

5.18 

5.73 

6.57 

6.60 

ther 

g-

1243 

1429 

2004 

2349 

2599 

2979 

2993 

Birth 
of ma 

lbs. 

y2— 

2 y 2 _ 

3y2— 

4y2— 

5V2— 

6 y2— 

7%—9y2 

Unlike sex Group 

weight 
e twin 

g-

227— 

1134— 

1587— 

2041 — 

2494— 

2948— 

3401 
—4308 

Mean birth weight 
of fe 

lbs. 

2.79 

2.66 

3.95 

5.12 

5.71 

5.93 

6.81 

male 

g-

1265 

1206 

1791 

2322 

2589 

2689 

3088 

Table 6 (a) Gestation time and weight. LIKE SEX (Data of two English hospitals) 

Gestation 

time 
Days. 

350— 
335— 
320— 
305— 
290— 

.275— 
260— 
245— 
230— 
215— 
200— 
185— 
170— 

Totals 

y2— 
227— 

— 

Z 
1 

— 
— 
— 
— 

1 
1 
3 

6 

i y 2 -
680— 

— 
„ 

— 
— 

2 
4 
3 
6 
8 
2 
3 

28 

2 y2— 
1134— 

— 
_ 
— 
— 

4 
5 
8 
9 

10 
1 
6 

43 

3y2— 
1587— 

1 

z 
1 
9 

14 
12 
13 
15 

— 

— 

65 

Wt. (lbs. 

4 % — 
2041— 

— 

1 
8 

39 
62 
44 
32 

3 

— 

— 

189 

) 
5y2— 

2494— 

1 

— 

4 
5 

43 
65 
35 

5 

— 
— 

— 

158 

6y2— 
2948— 

— 

5 
6 

33 
35 

8 

— 
2 

— 

— 

89 

7 ' / 2 -
3401— 

— 

— 
12 
6 
1 

— 
— 
— 

19 

sy2— 
3855— 

— 

— 
— 

1 

— 
— 
— 
— 

1 

Totals 

1 
1 

10 
20 

137 
189 
109 
61 
35 
19 
4 

12 

598 

r (corrected for twin wt . ) = .35 
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Table 6 (b) - Gestation t ime and weight. UNLIKE SEX 

Gestation 

time 
Days 

305— 
290— 
275— 
260— 
245— 
230— 
215— 
200— 
185— 
170— 
155— 

Totals 

Wt . (lbs.) (g.) 

Vi
lli— 

2 

2 

1 / 2 — 
680— 

1 
1 
1 
2 

5 

10 

2 '/2— 
1134— 

1 
5 
5 
7 
3 
1 

22 

1587— 

6 
4 

13 

7 

1 

37 

41/2— 
2041— 

1 
2 

18 
23 
26 
11 

81 

5 54— 
2494— 

1 
3 

39 
41 
24 

1 

109 

6y2— 
2948— 

29 
11 
6 
1 

47 

7 % — 
3401— 

1 
8 
3 
3 

15 

8%— 
3855— 

5 

5 

Totals 

2 
6 

106 
84 
78 
26 
14 
8 
2 

2 

328 

r (corrected for twin wt . ) — .40 

Table 6 (c) - Mean birth weight for given days of gestation 
LIKE and UNLIKE SEX 

Like sex 

Gestation 
time (days) 

— 

170— 

200— 

215— 

230— 

245— 

260— 

275— 

290— 

305-365 

Mean 
we 

lb. 

— 

2.18 

2.47 

3.65 

4.45 

5.18 

5.67 

5.96 

5.79 

6.16 

birth 
ght 

g-

— 

987 

1120 

1655 

2018 

2349 

2571 

2703 

2626 

2794 

Unlike sex 

Gestation 
time (Days) 

155 — 

— 

200— 

215— 

230— 

245— 

260— 

275— 

290-320 

— 

Mean birth 
weight 

lb. 

2.24 

— 

2.37 

3.49 

4.26 

5.24 

5.74 

6.24 

5.87 

— 

g-

1016 

— 

1075 

1583 

1932 

2376 

2603 

2830 

2662 

— 
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Table 7 (a) - Weight and order of birth. LIKE SEX (Data of two English hospitals) 

Weight 

(g.) 

3855— 

3401— 

2948— 

2494— 

2041— 

1587— 

1134— 

6 8 0 — 

2 2 7 — 

(lbs.) 

8>/*— 

V / 2 -

6y2— 

4 % — 

3y2— 

2/2— 

l'/2— 

Totals 

Order of birth 

1 

4 

19 

43 

70 

35 

23 

20 

6 

220 

2 

2 

12 

27 

34 

6 

10 

4 

95 

3 

3 

13 

23 

27 

5 

4 

2 

77 

4 

3 

9 

15 

8 

2 

3 

40 

5 

1 

1 

8 

9 

17 

10 

46 

6 

2 

5 

9 

8 

2 

2 

28 

7 

3 

7 

5 

6 

1 

22 

8 

4 

11 

3 

18 

9 

5 

4 

2 

1 

12 

10 

2 

4 

4 

1 

11 

11 

1 

2 

4 

5 

12 

12 

1 

1 

2 

13 

2 

2 

14 

— 

— 

15 

2 

2 

Totals 

1 

19 

89 

155 

186 

62 

43 

26 

6 

587 

.2941 r (corrected for wt.) = .1223 

Table 7 (b) - Weight and order of birth. UNLIKE SEX (Data of two English hospitals) 

Weight 

(g.) 

3855— 

3401— 

2948— 

2494— 

2041— 

1587— 

1134— 

6 8 0 — 

2 2 7 — 

(lbs.) 

8 % — 

7 % — 

6y2— 

5 y 2 -

4%— 

3y2— 

2y2— 

iy2— 

Vr-

Totals 

Order of birth 

1 

1 

7 

10 

37 

28 

21 

11 

4 

2 

121 

2 

1 

1 

8 

16 

24 

8 

6 

1 

65 

3 

1 

7 

17 

10 

3 

3 

41 

4 

2 

4 

15 

6 

2 

29 

5 

3 

1 

7 

3 

1 

3 

18 

6 

5 

7 

2 

14 

7 

3 

2 

4 

1 

2 

2 

14 

8 

1 

1 

6 

3 

2 

13 

9 

3 

1 

4 

10 

— 

— 

11 

1 

2 

1 

2 

6 

12 

— 

— 

13 

— 

— 

14 

— 

— 

15 

1 

1 

2 

Totals 

5 

14 

47 

109 

81 

37 

22 

10 

2 

327 

r = .2068 r (corrected for wt . ) = .0930 
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where weight has been shown to increase with order of birth until the late pregnancies 
when it begins to decrease. Mother's age, apart from order of birth, seems to have no 
effect on weight. 

Mean birth weight for given gestation time is shown in Table 6 (c) and Table 
7 (c) and shows the increase in weight for order of birth found in twins as in single 
births. 

Table 7 (c) 

Order 
of birth 

1 

2 

3 

4 

5 

6 

7 to 15 

Mean Birth weight 

Like sex 

lb. 

4.66 

5.19 

5.50 

5.84 

5.47 

5.67 

6.02 

g-

2113 

2354 

2494 

2649 

2481 

2571 

2730 

Unlike sex 

lb. 

5.15 

5.24 

5.63 

5.92 

5.44 

6.21 

5.84 

g-

2336 

2376 

2553 

2685 

2467 

2816 

2648 

The neonatal deaths and stillbirths are noted in the records and the corresponding 
weights have been given where possible. Tables 8 (a), (b) give the distributions of wei
ghts of the twins when (1) both are survivors (2) one is a survivor and one is not (3) 
both are non-survivors. The percentage rates of mortality are shown in the last columns 
for groups of like and unlike sex. These follow much the same trend, being very high 
for the lowest weight group, and reducing to a minimum as weight increases. 

Comparable rates for single births are shown in Table 8 (c) calculated from the data 
of a previous paper (Karn and Penrose, 1951). 

The mortality rate is high in twins (16.6% for all twins) compared with that for 
single births (4.5%); but if the weight groups are examined and a comparison made 
between the rates in the successive groups, some instructive differences are revealed. 
Thus, the rates in the lowest group, under 1 % lb. (or 680 g.), are high and are the same 
for all infants. The rates in the next three groups are still high, but are higher in single 
births than in twins, and diminish to 25% and 20% in the twin groups and to 35% in 
the single births. 

In the groups round and above the average weights 4/4 lbs. (2041 g.) and above, for 
twins the rates diminish to about 7%, but are about three times the single rate. The 
rates for the heavy weight twins remain at this level and do not increase as those for 
single births do for the excessive weights 11/4 lbs. (5215 g.) and over. 
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Table 8 - Distributions of birth weight in different survival groups. Like and unlike sex 
(Two English hospitals) 

a) LIKE SEX 

Weight 

lb. 

8 7 2 — 

7 7 2 — 

6 72— 

5 7 2 — 

4 72— 

3 72— 

2 72— 

172— 

7 2 — 

All 

g-

3855— 

3401— 

2948— 

2494— 

2041— 

1587— 

1134— 

680— 

227— 

Both 
survivors 

2 

17 

95 

168 

189 

64 

20 

4 

One One 
survivor non-survivor 

Survivor 

3 

6 

10 

18 

6 

7 

1 

Non-Survivor 

4 

8 

5 

12 

9 

3 

1 

Both 
non-survivors 

1 

3 

6 

10 

12 

23 

29 

6 

Totals 

2 

21 

108 

192 

222 

94 

59 

37 

7 

Deaths 

7 

14 

15 

24 

32 

32 

7 

Mortality 
rate % 

i « 
6.5 

7.3 

6.8 

25.5 

54.2 

86.5 

100.0 

17.8 b l .4 

b) UNLIKE SEX 

Weight 

lb. 

8/2— 

7 7 2 — 

6 7 2 — 

5 7 2 — 

4 7 2 -

3 72— 

272— 

172— 

7 2 — 

All 

g-

3855— 

3401— 

2948— 

2494— 

2041— 

1587— 

1134— 

680— 

227— 

Both 
survivors 

4 

17 

48 

113 

87 

33 

11 

1 

One One 
survivor non-survivor 

Survivor 

1 

4 

10 

6 

3 

1 

Non-Survivor 

2 

4 

7 

3 

1 

2 

Both 
non-survivors 

1 

5 

5 

6 

10 

9 

2 

Totals 

5 

18 

54 

132 

105 

45 

23 

12 

2 

Deaths 

1 

2 

9 

12 

9 

11 

11 

2 

Mortality 
rate % 

4.3 

3.7 

6.8 

11.4 

20.0 

47.8 

91.7 

100.0 

14.4 + 1.8 
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The best survival in twins is in the groups of over average weight as in the single birth 
data. 

There is a little advantage in survival rate in the unlike sex group as has been noted 
previously (Gedda, 1951). 

Table 8 (c) - Mortality rate % for given birth weight 
SINGLE BIRTHS 

Weight 
lb. 

1 1 1 / 2 -
10i/2— 

9 1 / 2 -
81/2— 
7 i / 2 -
6/2— 
5 1 / 2 -
4i/2— 
3i/2— 
2i/2— 

11/2— 
1/2— 

All 

Mortality 
rate % 

25.0 
8.3 
4.7 
2.9 
1.8 
2.3 
3.5 

11.8 
35.1 
73.5 
96.7 

100.0 

4.5 

Weight 

g-

5215— 
4762— 
4308— 
3855— 
3401— 
2948— 
2494— 
2041— 
1587— 
1134— 
680— 
227— 

All 

Summary 

A sample of 583 twins, delivered in two English hospitals, and divided into groups 
of like sex and unlike sex, has been analysed as regards distributions, means and standard 
deviations of mother's age, order of birth, birth weight and length of gestation time. 

In birth weight the unlike sex have greater means than the like sex, from which it may 
be deduced that dizygotic twins are heavier at birth than monozygotic. 

The correlation of birth weight in twins is 0.727 for like and 0.676 for unlike sex. 
Length of gestation time has a correlation with birth weight of 0.345 for like and 

0.403 for unlike sex. 
Neonatal mortality (including stillbirths) is high for twins, being 16.6% as compared 

with 4.5 % in single births. When these rates are sub-divided into groups of birthweight, 
it is found that the rates for the very low weight groups are a little better for twins than 
for single births, but those round the mean and above it are about 3 times those for single 
births of average or above average weight. 

The mortality rates are a little lower for twins of unlike sex. 
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SOMMARIO 

Un collettivo di 583 parti ge-
mellari (distinto in due gruppi 
pressoche eguali - p p aiddOD ip 
lo stesso sesso e coppie di sesso 
opposto) e stato raccolto dagli 
schedari delle nascite di due 
Ospedali Inglesi (1927-1946), 
per studiare le distribuzioni, le 
medie e le deviazioni standard 
dei seguenti caratteri: eta della 
madre, ordine di generazione, 
peso alia nascita, durata della 
gravidanza. 

L'analisi statistica dei dati ha 
rivelato che: 

1) la media del peso alia 
nascita nelle coppie gemellari di 
sesso diverso e piu elevata che 

in quelle dello stesso sesso. Di 
qui si deduce che i gemelli bi-
ovulari sono alia nascita piu pe-
santi di quelli monovulari; 

2) l'indice di correlazione 
del peso alia nascita e legger-
mente piu elevato tra i gemelli 
dello stesso sesso (0.727) che tra 
quelli di sesso opposto (0.676); 

3) viceversa, l'indice di cor
relazione tra la durata della gra
vidanza e il peso alia nascita e 
leggermente piu basso nelle cop
pie gemellari dello stesso sesso 
(0.345) che in quelle di sesso op
posto (0.403); 

4) la percentuale di neona-
to-mortalita (comprendendovi i 
nati morti) e sensibilmente piu 
elevata nei parti gemellari 

(16.6%) che nei parti semplici 
(4-5%); 

5) quando si calcoli tale 
percentuale di neonato-mortali-
ta dopo aver distribuito il mate-
riale in classi a seconda del pe
so alia nascita, risulta evidente 
che essa e leggermente diminuita 
nei parti gemellari per le classi 
di peso molto al di sotto della 
media, mentre sale ad un valore 
circa tre volte piu elevato di 
quello dei parti semplici, per 
quelle classi di peso alia nascita 
intorno o al di sopra della 
media; 

6) la percentuale di neona-
tb-mortalita nelle coppie gemel
lari dello stesso sesso e legger
mente piu bassa che tra le cop
pie di sesso opposto. 

RESUME 

On a analyse un echantillon 
de 583 jumeaux, divide en grou-
pes de sexe male-male, et fem-
me-femme, et de male-femme, 
accouches en deux en hopitaux 
anglais. On a donne les distri
butions, les moyennes et les de
viations types de l'age maternel. 
du rang de naissance, du poids 
de naissance et de la duree de 
la gestation. 

Les jumeaux de sexe dissimi-
laire ont le poids moyen de nais
sance plus grand que les ju

meaux de sexe similaire; d'ou 
on peut deduire que les jumeaux 
dizygotiques sont de poids plus 
grand que les jumeaux monozy-
gotiques. 

La correlation du poids de 
naissance et de la longue de ges
tation est 0.727 pour le sexe si
milaire, et 0.676 pour le sexe 
dissimilaire. 

La longue de gestation a une 
correlation avec le poids de nais
sance de 0.345 pour le sexe si
milaire et 0.403 pour le sexe 
dissimilaire. 

La mortalite neonatale est 
grand pour les jumeaux, etant 

16.6 per cent, compare avec 
4.5% pour les naissances sim
ples. Si on divide ces valeurs 
en groupes selon poids on trou-
ve que pour les poids tres pe-
tits elles sont un peu meilleures 
pour les jumeaux que les nais
sances simples, mais ces autour 
de la moyenne et au-dessus sont 
trois fois les valeurs pour les 
naissances simples au poids 
moyens et au-dessus. 

La mortalite neonatale est un 
peu mieux pour les jumeaux du 
sexe dissimilaire, correspondan-
te peut etre a leur poids plus 
grands. 
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ZUSAMMENFASSUNG 

Eine Beobachtungsreihe von 
583 Zwillingen, die in zwei en-
glischen Krankenhausern gebo-
ren wurden und in Gruppen von 
gleichgeschlechtlichen und sol-
che ungleichen Geschlechtes ge-
teilt waren, wurde hinsichtlich 
ihrer Verteilungen, der Durch-
schnittswerte und der Standard-
Abweichungen vom Alter der 
Mutter analysiert, sowie nach 
ihrer S telle in der Geburtenfol-
ge, dem Geburtsgewicht und 
der Schwangerschaftsdauer. 

Das Geburtsgewicht von Zwil
lingen ungleichen Geschlechtes 
weist grossere Durchschnitts-
werte auf als das von gleich
geschlechtlichen, woraus gefol-

gert werden kann, dass zweieii-
ge Zwillinge bei der Geburt 
schwerer sind als eineiige. 

Die Korrelation des Geburts-
gewichtes ist bei gleichge
schlechtlichen, woraus gefolgert 
werden kann, dass zweieiige 
Zwillinge bei der Geburt 
schweren sind als eineiige. 

Die Korrelation des Geburts-
gewichtes ist bei gleichge
schlechtlichen Zwillingen 0.727 
und bei solchen ungleichen 
Geschlechtes 0.676. 

Die Schwangerschaftsdauer 
hat eine Korrelation mit dem 
Geburtsgewicht von 0.345 fur 
gleichgeschlechtliched und von 
0.403 fur Zwillinge ungleichen 
Geschlechtes. 

Die Sterblichkeitsziffer von 

neugeborenen Zwillingen ist im 
Vergleich zu Einzelgeburten 
hoch. Sie betragt in ersterem 
Falle 16.6% und bei Einzege-
burten 4.5%. Wenn diese Ziffern 
in Gruppen von Geburtsge-
wichten geteilt werden, zeigt es 
sich, dass diese Prozentsatze in 
sehr niedrigen Gewichtsgruppen, 
fur Zwillinge ein wenig hoher 
sind als fur Einzelgeburten. 
Aber diejenigen um den Durch-
schnittswert und daruber sind 
ungefahr dreimal so gross als 
jene fur Einzelgeburten mit 
durchschnittlichem und iiber-
durchschnittlichem Gewicht. 

Die Sterblichkeits ziffern 
sind ein wenig niedriger bei 
Zwillingen ungleichen Ge
schlechtes. 
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