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Growth and development in premature twins
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MRC Dunn Nutrition Unit and University Department of Paediatrics, Cambridge and * The Ryegate Centre,
Sheffield

SUMMARY A total of 476 infants (386 singletons and 90 twins) born before 32 weeks' gestation
were studied to compare long term growth and development in twins and singletons. At 18
months, after adjusting for confounding social, obstetric, and neonatal factors, twins were not

disadvantaged in their neurodevelopmental status, but were 1-6 cm shorter than singletons and
had thicker triceps and subscapular skinfolds. No significant differences were found between first
and second born twins in later growth or development at 18 months post-term. While preterm

twins may have an inherent disadvantage in linear growth it is suggested that in other respects
twinning is not a risk factor in preterm infants.

There is considerable evidence that twins are
disadvantaged in terms of perinatal mortality,' lone
term growth,24 and neurodevelopmental status. 3

This may reflect the increased risk of antenatal
complications, preterm delivery, and low birth
weight in twin pregnancies.5 Fifty per cent of all
twins are of low birth weight, compared with 6% of
singletons,2 and twins account for about 20% of
infants under 32 weeks' gestation (see below). In
view of this high frequency of twins within the
population of premature babies, and the lack of
available data, we considered it important to identify
whether twinning was a 'risk factor' for an adverse
outcome in infants born preterm. In a study on a
cohort of surviving infants born before 32 weeks'
gestation we have examined obstetric and neonatal
course together with development and growth per-
formance at 18 months post-term. By adjusting for
the social, obstetric, and neonatal differences
between preterm twins and singletons, we have
investigated whether outcome at 18 months differs
between the two groups. Furthermore, we considered
that our data might throw light on the more general
question ofwhether there is an inherent disadvantage
in being a twin or whether the poorer prognosis
reported in twins might be related principally to the
increased incidence of preterm delivery.

Subjects and methods

Infants born before 32 weeks' gestation from five
centres (Cambridge, Ipswich, Kings Lynn, Norwich,
and Sheffield) were entered into this study if they
survived until discharge from the neonatal unit and

were from singleton or twin pregnancies (higher
order multiple births were excluded). They came
from a larger cohort enrolled in a trial of preterm
infant feeding between 1982 and 1984,6 for whom
extensive data had been collected on antenatal
factors, delivery, and postnatal events.

Social class of the family was coded using the
Registrar General's classification,7 social class 3
being subdivided into manual and non-manual.
Mother's education was classified in 5 grades: 1 =no
educational qualifications, 2=up to four passes for
the Certificate of Secondary Education (CSE),
3=any 0 levels or more than four passes for CSE,
4=anyA levels, and 5=degree or higher professional
qualification. The child's birth rank in the living
children of the family was recorded, with twins
being assigned equal rank.

Surviving infants were invited to a follow up
appointment at 18 months from expected date of
delivery. Infants from the East Anglian centres were
seen by RM; RP supervised follow up in Sheffield.
A medical and developmental history and extensive
physical examination were undertaken. Naked
weight, supine length, occipitofrontal head circum-
ference, and triceps and subscapular skinfold thick-
ness were measured. Bayley mental and motor
scales were administered,8 together with the
academic scale of Developmental Profile II.9 Scores
were calculated using the infants' ages from expected
date of delivery. The Bayley mental scale, like most
infant tests, requires age-appropriate fine motor
skills. It is therefore of limited use in infants with
cerebral palsy. The academic scale of Developmental
Profile II, a questionnaire based test, depends much
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less on fine motor skills at this age. Mean Bayley
mental scores were therefore calculated for neuro-
ogically normal infants, whereas mean Intelligence
Quotient (IQ) equivalent (from Developmental
Profile II) was calculated for all infants.

Student's t test and the x2 test were used for
univariate statistical analyses except in the case of
Apgar score, when the Wilcoxon rank sum test was
used. Multiple regression analyses were used to
evaluate outcome; linear regression for continuous
dependent variables and logistic regression for
dichotomous dependent variables.

Results

Altogether 476 infants, 386 singletons and 90 twins
(19%), were enrolled in this study. Eight infants (six
singletons and two twins) died after leaving the
neonatal unit and before the 18 month assessment.
The two groups of survivors (88 twins compared
with 380 singletons) had similar mean (SD) birth
weight (1281 (265) g compared with 1277 (291) g)
and gestational age (29-2 (1-7) weeks compared with
29x2 (1x5) weeks). Males accounted for 59% of twins
and 49% of singletons. Seventy two of the twins
were from 36 surviving pairs, 16 were from pairs
where the other twin had died (four stillborn, 11
neonatal deaths, and one later death).
Table 1 shows those social, obstetric, and neonatal

factors that were significantly associated with twins.

Table 1 Social, obstetric, and neonatal factors associated
with twins. Results are No (%) except where otherwise
stated

Twins Singletons p Value
(n=88) (n=380)

Social factors:
No previous living

children 69(78) 191(50) <0e0016

Obstetric factors:
Primiparous mother 51(58) 131(34) <0.01*
Pregnancy induced

hypertension 4(5) 71(19) <0e05'
Antepartum haemorrhage 8(9) 102(23) <0e05'
Steroids (maternal) 25(28) 53(14) <0e05'
Spontaneous onset of

labour 74(84) 236(62) <0e012
Caesarean delivery 29(33) 181(48) <Ot05'

Neonatal factors:
Mean (SD) temperature on

admission to special care
baby unit ('C) 36(0.7) 35.7(0.9) <03005t

>5 Days in over 30%
oxygen 34(39) 192(51) <0e05'

*By x2 test; t by t test.
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Statistical analysis of maternal factors included
mothers of twins once. Other social and obstetric
factors found not to be associated with twinning
were: mother's age, educational level or marital
status, social class, bleeding in the first trimester of
pregnancy, and prolonged rupture of membranes or
breech delivery. In the neonatal period no significant
differences were found between twins and singletons
in' Apgar score at 5 minutes, the proportion who
were small for gestational age, or required
mechanical ventilation for more than five days.

Follow up data were collected on 354/380 (93%)
singletons and 82/88 (93%) twins. Table 2 shows the
outcome differences between twins and singletons.
There were no significant differences in neuro-
developmental status or weight whereas head
circumference and triceps and subscapular skinfold
thickness were significantly greater in twins and
length was significantly less in twins. While the
outcome data in table 2 are shown for descriptive
purposes, the comparison between twins and
singletons is highly confounded. (For instance, the
difference in sex ratio (above) would increase the
observed difference in length and decrease that for
head circumference.)

Regression models were used, therefore, to deter-
mine whether there were significant differences
between twins and singletons in terms of growth or
development at 18 months post-term, after adjusting
for possible confounding factors, including sex of
infant and all those listed above and in table 1.
Stepwise regression was used so that only those
factors significantly related to each outcome were
included in the final model. After adjusting for these
factors, being a twin was not significantly associated

Table 2 Outcome in twins and singletons at 18 months
post-term. Results are mean (SE)

Outcome measure Twins Singletons p Value
(n=82) (n=354)

Cerebral palsy 10/82 35/354 0-48
Bayley mental

developmental index* 100-8 (2-2) 101-2 (1-1) 0-88
Bayley psychomotor

developmental index* 91-6 (2-0) 93-4 (0-9) 0-43
10 equivalent 105-0 (1-9) 105-2 (0-9) 0-89
Weight (kg) 10-1 (0-2) 10.2 (0-07) 0-75
Length (cm) 79 0 (0-4) 79-9 (0-2) <0.05
Head circumference (cm) 48-4 (0-2) 48-0 (0-09) <0-05
Triceps skinfold

thickness (mm) 8-4 (0-2) 7-9 (0-1) <0-05
Subscapular skinfold

thickness (mm) 5-8 (0-1) 5-4 (0-06) <0-05

*Children with cerebral palsy were excluded from these com-
parisons by t test.
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Table 3 Significant effects of being a twin on
anthropometry at 18 months post-term: regression analysis

Measurement Effect of being a twin p Value
(95% confidence interval) of regression

coefficient

Length (cm) -1-59 (-0.77 to -2-41) <0 005
Mean skinfold

thickness (mm) +0-52 (0-07 to 0-97) <0 03

*Mean skinfold thickness is the mean of triceps and subscapular
measurements.

with weight or head circumference at 18 months.
There was a marginally significant association with
triceps skinfold thickness (p<0-06) and significant
associations with length (p<0-005), subscapular
skinfold thickness (p<0O05), and mean of triceps
and subscapular skinfold thickness (p<003) (table
3), twins being shorter and fatter than singletons.
Being a twin, rather than singleton, was not

significantly associated with the incidence of cerebral
palsy, Bayley mental or psychomotor develop-
mental indices (in the neurologically normal infants),
or IQ equivalent.
There were 45 first twins and 43 second twins, of

whom 41 in each group were seen at 18 months
post-term. Second twins were significantly more
likely than first to be breech deliveries (1/45
compared with 8/43, p<0-05). Apgar score at 5
minutes was significantly lower for second twins
(p<0-02). At 18 months post-term there were no
significant anthropometric differences between first
and second twins. Mean (SD) weight for second
twins was 9*9 (1.5) kg compared with 10*3 (1-4) kg
for first, mean length was 78*4 (3.4) cm compared
with 79-4 (3.1) cm, and mean head circumference
was 48-2 (1.4) cm compared with 48-5 (1P5) cm.
There were no significant differences in neuro-
developmental outcome; cerebral palsy was
diagnosed in 4/41 first and 6/41 second twins. Mean
Bayley mental developmental index was 100-5
(16-7) in first twins and 101-1 (19-3) in second.

Discussion

It is commonly thought that preterm twins have a
worse prognosis than preterm singletons. Our study
shows, however, that for most factors analysed, this
is not the case. Nevertheless, within the population
of infants born before 32 weeks' gestation significant
differences have emerged between premature twins
and singletons. There were significant social, obstet-
ric, and neonatal differences between twins and
singletons, shown in table 1. These differences are
broadly similar to those shown in previous

studies,tt) " though the lower incidence of preg-
nancy induced toxaemia and greater proportion of
primiparae in mothers of preterm twins contrasts
with data relating to twin pregnancies of all
gestations.

After adjusting for confounding factors, twins
were shorter and had thicker subscapular skinfolds
than singletons at 18 months' post-term. Silva et al
found that twins were shorter, lighter, and had
smaller head circumferences than singletons at 3, 5,
7, 9, and 11 years,3 4 although these results could
have been explained by the lower mean birth weight
and shorter mean gestation in the twin group. We
have shown the differences in length and skinfold
thickness are still present when preterm twins are
compared with preterm singletons and after adjust-
ment for other factors.
The principal observation in this study, however,

was that there was no significant differences
between preterm twins and singletons in neuro-
developmental outcome, either before or after
adjusting for confounding factors. Thus there was
no difference in the incidence of cerebral palsy, in
Bayley mental or psychomotor indices, or in IQ
equivalent. These data contrast with those reported
for twins of all gestations inclusive,3 4 in whom there
was a significant neurodevelopmental disadvantage,
but support those of Alberman who found that in
children born before 32 weeks' gestation the risk of
cerebral palsy was not significantly greater among
twins than singletons. 13

In a comparison of first and second twins it was
found that second twins were more likely to be
delivered by the breech and had significantly lower
Apgar scores at 5 minutes. This did not, however,
lead to any significant neurodevelopmental dis-
advantage at 18 months' post-term. Second twins
were generally smaller at this age, but none of the
anthropometric differences reached significance:
A gestational age cut off was used for this report

because, if we had used the 1850 g birth weight cut
off on which the whole study cohort was based,6
only the smaller twin from some pairs would have
been included. We were interested to find, however,
that when the same analyses were done using the
whole cohort under 1850 g birth weight (596
singletons compared with 156 twins) there were no
significant differences in neurodevelopmental out-
come, but the twins were again significantly shorter
at 18 months' post-term, and had significantly
thicker triceps and subscapular skinfolds. We sug-
gest that twins have an intrinsic disadvantage in
subsequent linear growth and that the length dif-
ferences seen in other studies are not entirely due to
the lower mean gestation and birth weight of twins.
In contrast we did not find evidence of a neuro-
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developmental disadvantage for preterm twins com-
pared with preterm singletons. We suggest that the
developmental disadvantage seen for twins in other
studies may be due to the increased prevalence of
preterm delivery in these infants, and may not
reflect an inherent disadvantage for babies from
twin pregnancies.
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