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Birth weight data for 356 pairs of newborn twins of known zygosity and placenta t ion are 

presented. The combined weights of dizygotic twins are heavier than those of m o n o ­

zygotic twins. The significance of this finding is discussed in relation to the association 

between increased maternal height and dizygotic twinning. 
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INTRODUCTION 

In 1972 one of us (G.C.) reported that, in a survey of newborn twins in Oxford and the 

surrounding area, dizygotic (DZ) twins were heavier at birth than monozygotic (MZ) 

twins, allowance having been made for such variables as sex, placentation, duration of 

gestation, maternal age, and parity [6]. As the Oxford study was being completed, a survey 

of newborn twins was starting in Aberdeen and Northeast Scotland, and we are now 

presenting birth weight data from this study for comparison with previous studies. 

DESCRIPTION OF THE TWIN SAMPLE 

The organisation of the Aberdeen twin survey was similar to that previously carried out in Oxford. 
The aim was to determine zygosity and the type of placentation for consecutive newborn twins, and the 
details for the period 1968-1973 have been reported previously [9] . For the present analysis, data 
were available for a longer period, August 1968 to February 1976, and during this time 436 pairs 
of twins were delivered. Data with regard to sex of the twin pairs, birth weight, maternal age, parity, 
and duration of gestation were obtained from the hospital notes. A total of 80 pairs have been excluded 
from this analysis, either because data with regard to sex, placentation, or birth weight were not 
available, or because they were non-Caucasian or did not meet the criteria for determination of zygosity 
(see below). The sample available for birth weight analysis is therefore one of 356 pairs. 

There were 333 pairs of survivors in this sample (Table 1); the 23 pairs in which one or both twins 
did not survive will not be discussed further in this analysis because of the small number involved. In 
contrast to the Oxford study, this group does not include all the congenital abnormalities, only those 
malformed infants who did not survive. It was clear that the criteria for definition of abnormalities were 
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TABLE 1. Composition of the Aberdeen Twin Sample 

Sex 

Placentation 

Zygosity 

Unlike 
Like 

Total 

Dichorionic 
Monochorionic 

Total 

DZ 
MZ 

Total 

Survivors (pairs) 

112(33.6%) 
221 

333 

275 (82.6%) 
58 

333 

223 (67.0%) 
110 

333 

Total (pairs) 

117(32.9%) 
239 

356 

289 (81.2%) 
67 

356 

232 (65.2%) 
124 

356 

DZ dichorionic 223 232 
Zygosity DZ monochorionic . . . . . . 

and 
placentation MZ dichorionic 52 (47.3%) 57 (46.0%) 

MZ monochorionic 58 67 

quite different in the two surveys, as they were more precisely identified in Aberdeen, and consequent­
ly it was decided that survival would be the sole criterion for analysing birth weight data in the 
Aberdeen survey. 

Amongst the 356 pairs (Table 1) there were 117 (32.9%) pairs of unlike sex; this is comparable 
to the proportion (31.5%) reported by the Registrar-General for Scotland for all twin births during 
the same period (1968-1976) [17]. 

The proportion of twin pairs (Table 1) with dichorionic placentation (81.2%) is slightly higher 
than that in similar surveys of newborn twins from England and the United States [7]. This observa­
tion will be discussed further in relation to zygosity. The further classification of dichorionic placentae 
as "fused" and "separate" has not been used for this analysis, since there is wide variation amongst 
observers in the criteria used for this particular subdivision [7, 11]. 

Zygosity 

Difference in sex or in one or more of the genetic markers (red-cell antigens and genetically determined 
enzymes in red cells and placental tissue) was taken as evidence of dizygosity. In all studies of newborn 
twins of known zygosity so far reported, twins with monochorionic placentation have been found to be 
alike in sex and in all markers tested, and therefore such placentation was accepted as adequate evidence 
for monozygosity. Dichorionic pairs that were alike in sex and all markers tested were accepted as MZ 
when the statistical probability of dizygosity was less than 0.02. Dichorionic twins that did not meet 
this criterion were excluded. The methods used for calculation of zygosity have been described previous­
ly [8]. The proportion of DZ pairs (65.2%) is lower than that found in the English surveys, but approxi­
mates the proportion found in Caucasian newborn populations in the United States [7]. 

It is now established that a proportion of MZ pairs have dichorionic placentation; this is 46% in the 
present survey (Table 1), which is high in comparison with figures ranging from 19% to 38% derived 
from surveys in other parts of the world [7]. This finding may indicate a relative difference in the 
timing of the stages of MZ twinning in this part of Scotland. However, it may also be attributable to 
incorrect classification of some monochorionic placentae as dichorionic in the present study. 

BIRTH WEIGHT ANALYSIS 

In this analysis, data for both surviving and total pairs are given in some tables, but only 
for survivors in others. In general, discussion is confined to surviving pairs, as these are 
likely to represent a more homogenous population. Birth weights were compared using 
the t-test; the two-tailed probabilities quoted have been confined to those of 0.05 or less. 
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Sex 

The combined birth weights of twin pairs of unlike sex (Table 2) are higher than those 
of pairs of like sex; the difference in mean weight between the two groups is 282 g (P = 0.01). 
Male twins are heavier than females in unlike-sexed pairs (P = 0.03); amongst pairs of like 
sex, the difference in weight between the two sexes is in the same direction, but is not 
significant. Males from pairs of unlike sex are heavier than males from like-sexed pairs 
(P = 0.001). The apparent difference in weight for females is in the same direction. 

Placentation 

Birth weight data classified by placentation and sex are given in Table 3. Dichorionic 
pairs are heavier than monochorionic pairs, the difference in mean combined birth weight 
being 386 g (P = 0.005). 

Zygosity 

Data with regard to zygosity, sex, placentation, and mean birth weight are given in Tables 
4 and 5. DZ pairs are heavier than MZ pairs, the difference in mean weight being 373 g 
(P = 0.001). It seems likely (Table 5) that dichorionic DZ pairs are heavier than MZ pairs 
with the same type of placentation (P = 0.05). Amongst the MZ pairs, however, those 
with dichorionic placentation are not significantly heavier than pairs with a monochorionic 
placenta. 

Mean birth weights for males and females from pairs of like sex are summarised in 
Table 6. 

Duration of Gestation, Maternal Age, and Parity 

The duration of gestation for DZ pairs was 37.95 weeks (SD: 2.43) and for MZ pairs 
37.81 weeks (SD: 2.38); thus, as was found in the Oxford study, there is no appreciable 
difference in duration of gestation attributable to zygosity. Recently, Falkner [10J has 
reported a similar observation based on the Louisville Twin Study. The mean maternal 
ages for mothers of DZ and MZ twins were, respectively, 26.90 years (SD: 4.82) and 
25.71 years (SD: 5.12), and when parity was considered, the results were 2.21 (SD: 1.19) 
and 1.86 (SD: 0.98). These effects of maternal age (P = 0.04) and parity (P = 0.01) reflect 
the well-known associations between these two variables and dizygosity. The birth weight 
data in relation to these and other factors will be discussed in more detail in a future 
publication. 

TABLE 2. Mean Birth Weight for Twins Classified by Sex and Survival* 

Sex 

Unlike 

Like 

Pair 
Male 
Female 

Pair 
Male 
Female 

N 

112 
112 
112 

221 
228 
214 

Survivors 

Mean weight 

(g) 

5227 
2688 
2539 

4945 
2476 
2469 

SD 

914 
535 
486 

964 
556 
500 

N 

117 
117 
117 

239 
250 
228 

Total 

Mean weight 

(g) 

5136 
2638 
2498 

4846 
2442 
2402 

SD 

1002 
578 
521 

1053 
587 
563 

*Combined weight is given for pairs and individual weight where sex is specified. 
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TABLE 6. Mean Birth Weight of Individuals From Twin Pairs of Like Sex (Survivors Only) Classified 
by Sex, Placentation, and Zygosity (Numbers in Parentheses) 

Males 
• ( 2 2 8 ) - v ^ ^ 

2476 g ^ ^ ^ ^ _ 

Monochorionic 
(62) 

2394 g 

MZ 
(62) 

2394 g 

Females 
-"(214) 
2469 g 

Monochorionic 
(54) 

2323 g 

MZ 
(54) 

2323 g 

TABLE 7. Mean Birth Weight of Individuals From Surviving Twin Pairs of Like Sex Classified by Zygosity 

Oxford 

Aberdeen 

Males 
Females 

Males 
Females 

N 

160 
144 

110 
112 

DZ 

Mean weight (g) 

2728 
2601 

2542 
2557 

N 

144 
124 

118 
102 

MZ 

Mean weight (g) 

2583 
2483 

2415 
2372 

DISCUSSION 

The results of this survey are very similar to those from other studies. The effect of sex, 
pairs of unlike sex being heavier than those of like sex and males heavier than females, 
has been reported from various centres throughout the world [4], and more recent 
reports have confirmed these findings [3, 12, 19,20]. Dichorionic pairs in the present 
survey are heavier than those with a monochorionic placenta, which has been the case in 
previous reports from England, the United States, and Holland [3, 6] . 

DZ pairs are heavier than MZ pairs, and data for surviving twins from pairs of like sex 
from the Oxford [6] and Aberdeen surveys are given for comparison in Table 7. Two 
other reports [2, 21] show similar findings with regard to the effect of zygosity on birth 
weight; however, both were retrospective without details of placentation, and neither is 

Dichorionic 
(166) 
2507 g 

DZ 
(110) 
2542 g 

MZ 
(56) 

2439 t 

Dichorionic 
(160) 

/ 2 5 1 8 g ^ 

DZ 
(112) 

2557 g 

MZ 
(48) 

2428 s 
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clear about the method of determination of zygosity. All these studies, therefore, indicate 
the superiority of dizygosity in terms of birth weight. With regard to placentation, it 
does not seem, from these results, that the combined birth weight of twins is affected by 
the type of placenta, as a consistent effect is not demonstrable between the two placental 
groups amongst MZ twin pairs. This is similar to the findings in the Oxford study [6]. 
However, it is known that, presumably because of the shared circulation, monochorionic 
placentation does affect intrapair differences in birth weight [10,18]. 

In 1972 we proposed [6] that the positive correlation between maternal size and the 
rate of twinning which had previously been reported from Aberdeen and Ibadan, Nigeria 
[1, 13, 14], warranted further investigation in the light of the known relationship between 
maternal height and birth weight and the demonstrated effect of zygosity on the combined 
weight of twins at birth. The effect of maternal height on the twinning rate in Aberdeen 
has since been confirmed [5], and Nylander [15, 16] has subsequently shown that 
the height association is with DZ twinning. Analysis of maternal height data from the 
present Aberdeen survey and also from the Oxford survey has in addition shown that 
mothers of DZ twins are taller than mothers of singletons. Mothers of MZ twins do not 
differ in height from mothers of singletons [9]. Therefore, an increase in maternal height 
might, as postulated [6], contribute to the difference in weight between DZ and MZ pairs. 
It would also seem that, in terms of height, mothers of DZ twins represent a separate 
group and, thus, body size might now possibly be included with other factors known to 
be associated with DZ twinning, such as increased maternal age, the number of previous 
births independent of age, and ethnic group. These may all represent manifestations of 
the relationship between pituitary function and multiple ovulation. 
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