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Maternal behavior toward premature twins: implications
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Assisted reproductive techniques and fertility enhancing therapies have increased multiple births
and, therefore, therisk of prematurity and its developmental consequences. Parent intervention is
an effective source of compensation for the cognitive effects of prematurity. We hypothesized that
relative to parents of preterm singletons, parents of preterm twins are less able to provide such
enhancing care, resulting in a developmental disadvantage for preterm twins. Maternal-infant
interactions of premature singletons (n = 22; birth weight = 1668 + 350 g, gestational age = 32.3
+ 2.1 weeks) and premature twins (n = 8; birth weight = 1618 + 249 g; gestational age = 32.0
+ 2.6 weeks) with comparable demographic and medical status were observed at home at 1 and
8 months corrected age using a 30 min checklist of developmentally facilitative behavior. Mental
(MDI) and psychomotor (PDI) indices of the Bayley Scales of Infant Development and Caldwell
Home Observations for Measurement of the Environment (HOME) inventories were administered
(18 months corrected age). Compared with mothers of premature singletons, mothers of premature
twins exhibited fewer initiatives (P < 0.001) and responses (P < 0.01) and were less responsive to
positive signals (P < 0.01) and crying (P < 0.01). Unprompted by the infant, twin mothers lifted
or held (P < 0.05), touched (P < 0.01), patted (P < 0.05) or talked (P < 0.01) less. Singleton MDIs
surpassed twins (119.4 = 7.7 vs 103.6 = 7.7; P < 0.01). Maternal verbal behavior and the
acceptance of child factor (HOME), both favoring singletons, correlated with MDI (R-square =
0.46, P < 0.0002). Mothers of premature twins exhibited fewer initiatives and responses toward
offspringthan did mothers of premature singletons. Maternal behavior was predictive of cognitive
development. Twin Research (2000) 3, 234—241.
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Introduction

Assisted reproductive techniques and fertility
enhancing therapies have increased multiple births,
placinginfants at greater risk for prematurity” and its
effects upon cognitive development. Parent—infant
interaction has proved to be an effective modality for
enhancing cognitive development.”> '° However, par-
ents of twins are less likely than parents of single-
tons to exhibit linguistic and interactive behavior
that facilitates language and cognition."””"® The
behavior of parents of twins may be attributable to
greater child care burdens'®?° and elevated anxiety
and depression,’®?' risk factors for diminished
parental sensitivity, stimulation and responsive-
ness.”>?* When infants are a product of prematurity
as well as multiple birth, parents may experience
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incremental anxiety secondary to additional emo-
tional burdens and care requirements associated
with low birth weight,*>® thus putting these infants
at even greater risk of receiving diminished parental
stimulation.

Between 1991 and 1994, twins constituted one
fifth of the admissions to neonatal intensive care
units (NICUs) in the Neonatal Research Network.*®
With twin births increasing and 53% of these born
prematurely,’ this proportion is expected to rise.
Survival of preterm twins has also increased,®
resulting in a need to understand better the factors
that affect the development of this growing segment
of high risk births. Previous studies of parent
stimulation and cognitive development have failed
to match premature twins with comparable single-
tons,">'® making it difficult to assess risk factors and
outcomes relevant to the premature twin. In the
absence of such data, neonatal follow-up or inter-
vention studies vary as to whether they identify
inclusion criteria for multiple births, indicate the
proportion of multiple births in their cohorts or
report outcomes specific to this subgroup.®®3'=%"
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We undertook this study to address limitations in
information currently available about parenting dif-
ferences between premature singletons and pre-
mature twins and the effects of such parental
behavior on development. We hypothesized that in
light of the dual stress of prematurity and multiple
infants, maternal interactions with premature infant
twins would differ from those of mothers of pre-
mature singletons of comparable biological and
social risk and that these differences would be
correlated with lower scores for cognitive develop-
ment in preterm twinsrelative to preterm singletons.
If parenting behavior is confirmed as arisk factor for
premature twin development, then compensatory
interventions and support services that are offered
spontaneously for rarer but more publicized cases of
higher order multiples®® could become the standard
of care for families of premature twins as well.

Methods
Study population

Patients admitted to a Level Il NICU were pro-
spectively enrolled in alongitudinal study to assess
developmental outcome if they met the following
criteria: gestational age between 27 and 34 weeks,
maternal age between 18 and 40 years of age, absence
of intraventricular hemorrhage, seizures and genetic
anomalies. Informed consent was obtained.

The subgroup that comprised the post hoc analysis
of the present study consisted of all subjects whose
parents had been randomized to a hospital-based
psychosocial intervention to:

(1) receive information about the premature
infant’s facial cues and techniques of infant
massage;

(2) attend meetings with a nurse practitioner to
discuss their adjustment to the premature
birth;

(3) view a videotape of peer support featuring
parents of discharged premature infants.

Thirty-three infants (10 twins and 23 singletons)
were entered into the intervention group. One set of
twins was lost to follow-up after the family moved
away and one singleton was disqualified due to an
abnormal neurological finding, resultingin alongi-
tudinally followed group of 8 twins and 22 single-
tons. Socioeconomic status was evaluated using the
Hollingshead two-factor Index of Social Position.*®
Birth weight, gestational age, five minute Apgar,
length of stay, medical complications, gender and
maternal and paternal ages were recorded. In addi-
tion, intention to breastfeed was al so recorded before
discharge.
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Procedure

The Brazelton Neonatal Behavioral Assessment
Scale*® was administered when the infant reached
term age. Two home observations were scheduled, at
1 (Time 1) and 8 (Time 2) months corrected age. Two
examiners blind to the hypotheses were trained to
reliability. For each home visit to singletons, these
examiners alternated conducting a 30 min observa-
tion of mother and infant using a modification of the
Beckwith Mother-Infant Behavior Checklist*'** For
twins, both of these examiners conducted the evalu-
ation jointly, each coding one infant and the moth-
er's activities with that infant. Mothers were
instructed to try to maintain normal activities and
behavior. At 18 months corrected age, the Mental
and Psychomotor Development Indices (MDI; PDI) of
the Bayley Scales of Infant Development*® and the
Caldwell HOME Scale** were administered.

Measures

The postnatal factors form The medical risk index
of the first month scores for the presence of feeding
in the first 48 hours and the absence of respiratory
distress, positive or suspected infection, ventilatory
assistance, non-infectious illness or anomaly, meta-
bolic disturbance, seizure, hyperbilirubinemia or
exchange transfusion, temperature disturbance and
surgery.*® The scaled score has a mean of 100 and a
standard deviation of 20. Higher scores indicate
lower risk.

The HOME inventory (home observation for
measurement of the environment) This semi-struc-
tured interview and observation tool** measures the
quality of the home and family environment as
characterized by parental behavior and material
resources. There are six factors or subscales: |,
Emotional and Verbal Responsivity; I, Acceptance
of Child (by the parent); Ill, Organization of the
Environment; 1V, (Appropriate) Play Materials; V,
Parental Involvement and VI, Opportunities for
Variety (in daily stimulation). Subscale VI included
activities deemed beyond the scope of this study.
Raw scores, the sum of the positive (desirable)
findings, are derived from questions and/or
observations.

Brazelton neonatal behavioral assessment scale |-
tems in this measurement of behavioral organiza-
tion*® may be combined into clusters measuring
habituation, orientation, motor function, range of
state, regulation of state and autonomic stability.*®
Habituation is the sum of the habituation scores to a
light, a rattle, a bell or focal pressure on the heel.
Scores for each habituation test range from 1, failure
to habituate, to 9, rapid habituation.
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Modified Beckwith mother—infant behavior checklis-
t In a 30 min observation,*** maternal behavior
toward infants are scored every 15 s, yielding 120
potential occurrences per item of behavior. Behavior
is coded as unprompted (initiating) or responsive,
depending upon whether it occurs before or after an
infant’s behavior. Maternal behavior includes pick-
ing-up/holding, affectionate touches, patting and
rocking, positive verbalization, play noise, toy stim-
ulation. Infant behavior includes non-distress ver-
balizations, reaching, eye contact, smiles (total
infant activity). More than one category of behavior
can be scored per episode. For each episode, the
infant’s state of arousal (deep sleep, light sleep,
drowsy, alert, active, crying) is recorded as is the
following non-distress initiating or responding
behavior: vocalization, approach, mutual gaze,
smile. The total score for infant behavior is the sum
of these activities.

Statistical methods

Two-tailed t tests were used to compare singleton
and twin groups on demographic, medical, Time 2
infant behavior, HOME inventory factors and devel-
opmental data and Twin A and Twin B on demo-
graphic, medical and developmental data. Kolmo-
gorov-Smirnov two-sample, % or Fisher exact tests
were used for categorical data. State of conscious-
ness in singletons and twins during observation
Time 1 and observation Time 2 were compared using
atwo-way analysis of variance in which time was a
repeated measure (within-subject) variable and
group (singleton vs twin) a between-subjects varia-
ble. Maternal behavior and total infant activity were
also measured in this manner. Categorical maternal
behavior in the singleton and twin groups was
evaluated by y* or Fisher exact tests. A forward
stepwise multiple regression analysis was used to
determine the best predictors of cognitive develop-
ment. The alpha level was set at 0.05 for all
analyses.

Results

As noted in Table 1, the demographic and medical
characteristics of the singleton and twin groupswere
comparable with respect to birth weight, 5 min
Apgar score, medical complications, length of stay
and the Brazelton Scale habituation cluster. Nor
were statistical differences between groups noted for
gender or feeding modality. One set of twins con-
sisted of a male and female, one of two males and
two of two females, resulting in a distribution of
three males and five females among the twins
compared with 10 males and 12 females among the
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Table 1 Characteristics of twins and singletons

Singleton group  Twin group
n 22 8
Birth weight (gm) 1668+350 1618+249
5" Apgar 8.410.8 8.0£0.8
Medical complication index? 77.7+11.1 79.8+17.4
Length of stay (weeks) 4.0+1.8 3.6+1.1
Brazelton scale cluster | 21.8+6.2 20.4+6.8

(habituation)

Note: data = meanststandard deviations; ?postnatal factors form.

singletons. Maternal intent to breastfeed was noted
for six of eight twins and 16 of 22 singletons. No
significant differences between singleton and twin
families were obtained on demographic variables
(Table 2) or 18 month corrected age home environ-
ments assessed by comparingthe 22 singleton homes
with the four twin homes on the HOME subscales 1,
organization of the environment and 1V, play materi-
als. Twin A and twin B had comparable medical and
developmental status (Table 3).

Arousal states were compared for twins and
singletons at observation Times 1 and 2 (Table 4).
The alert state, equally prevalent and predominant
in both groups, doubled to 28 of the 30 min by the
second visit (P < 0.001). The active and crying states
were infrequent in both groups and diminished over
time. However, at Time 1, twins were more likely to
exhibit these states (P < 0.05).

Positive maternal behavior was evaluated over
both visits (Table 5). Unprompted by the infant,
mothers of singletons were more likely to pick up, (P
< 0.05) touch (P < 0.01), pat and rock (P < 0.05) or

Table2 Characteristics of parents of twins and singletons

Singleton group Twin group
22 4

n (families)

Socio-economic level? 3.320.9 3.3x1.2
Maternal age (years) 26.6+5.5 29.3+5.6
Paternal age (years) 29.5+8.1 30.0+6.1
Duration of pregnancy (weeks) 32.3+2.2 32.0+2.6

Note: data = meanststandard deviations; 21 = highest, 5 = lowest
(Hollingshead Two-factor Index of Social Position).

Table3 Comparability of twin A and twin B
Twin A (n =4) Twin B (n =4)

Birth weight (gm) 16181281 16201256
5 Apgar 7.8£0.5 8.30.9

Medical complication index? 81.3+15.3 78.3+21.7
Bayley Scales 101.8+8.7 105.5+7.3

Mental development index

(18 months corrected age)

Bayley Scales 111.0£10.4 108.3+10.1

Psychomotor development
index (18 months corrected age)

Note: data = meanststandard deviations; ?postnatal factors form.
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Table4 States of consciousnessin premature twins and singletons at 1 and 8 months corrected age

Observation time 1

Observation time 2

P values *<0.05 **<0.01 ***<0.001

(n=22) (n=8) (n=22) (n=8)
State Singleton group Twin group Singleton group Twin group  Group (G) Times (T) GxT
Deep sleep 0.3+0.9 2.0£5.3 0 0 *
Light sleep 18.1+£21.6 19.1+£33.4 0 0 o
Drowsy 34.4+23.7 15.6+£22.2 0.2+0.6 0 e
Alert 58.6+36.2 64.5+45.5 116.3£5.1 110.3+8.1 e
Active 4.9+4.7 8.9+10.9 3.0¢4.5 7.1+£5.9
Cry 4.2+9.2 10.1£11.3 1.0+1.5 2.6+2.9 * *

Note: For each state a group (singleton, n=22, vs twin, n=8) x time (1 vs 8 months post hospital discharge) analysis of variance was
conducted in which time was a repeated measures (within-subject) variable and group was a between-subjects variable; data=meanst
standard deviations; data derived by scoring state every 15s for a 30min period for atotal of 120 scores per subject.

Table5 Positive maternal behavior toward premature twins and singletons at 1 and 8 months corrected age

Observation time 1

Observation time 2 P values for F: *<0.05

(n=22) (n=8) (n=22) (n=8) o
Singleton Twin Singleton Twin <0.01 <0.001
Maternal behavior group group group group Group (G) Times(T) GxT
1. Pick up: unprompted 95.5+41.7 58.8+30.9 24.7+28.6 14.0£16.0 * o
2. Touch: unprompted 21.1£17.8 3.8£3.5 7.7£6.0 1.4+1.8 * *
3. Pat, rock: unprompted 20.9£19.0 8.016.6 1.6+3.3 0.1£0.4 * wrE
4. Talk: unprompted 21.8+12.9 8.5+5.5 17.7£12.5 6.1£5.3 o
5. Touch: response to positive signal 3.316.6 0.4+1.1 3.1+£3.6 0.1£0.4
6. Talk: response to positive signal 20.8+16.8 8.1+5.9 23.8+14.5 5.0+4.3 o
7. Total maternal initiatives 171.0£58.4 84.3+42.5 68.6+£37.1 47.9+28.4 e e o
8. Total maternal responses 28.0+23.8 12.4+10.9 37.6+23.3 6.9+6.1 **

Note: For each maternal behavior a group (singleton vs twin) x time (1 vs 8 months post hospital discharge) analysis of variance was
conducted in which time was a repeated measures (within-subject) variable and group was a between subjects variable; data=means and
standard deviations derived by scoring each maternal behavior every 15s for a 30min observation period, yielding a maximum score of 120
per maternal behavior (1 to 6); Item 7=sum of items 1+2+3+4+unprompted playnoise and toy stimulation; Iltem 8=sum of items 5+6+pick
ups, pats & rocks, playnoises and toy stimulation in response to positive signal.

talk to (P < 0.01) their infants. Although such
behavior patterns were less frequent in both groups
at Time 2, they remained more prevalent in the
singleton group. Unprompted maternal talking was
also more prevalent in the singleton group (P <
0.01), but unlike the previously noted forms of
behavior, each group sustained its performance
levels over time.

Responsive maternal behavior followed a positive
infant signal. Responsive touch, infrequent at Times
1 and 2, was comparable for both groups. However,
responsive talking was more common toward single-
tons (P < 0.01). This behavior did not diminish in
either group, and the favourable score of the single-
ton group was sustained.

Maternal response to negative stimulation was
assessed by evaluating reaction to crying. Ten single-
tons and six twins had crying episodes for 30 s or
longer. Maternal responses were scored as positive if
they occurred within 30 seconds. Singleton crying
was less likely to be ignored. Eighty percent of the
singletons but no twin received a response (P <
0.01). By the second visit, seven singletons and five
twins qualified for attention. Seventy percent of the
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singletons and 40% of thetwinsreceived aresponse,
a difference that was not significant.

On the three HOME inventory factors associated
with parental behavior toward an individual child,
singletons experienced more advantageous inter-
actions than did twins on subscales I, acceptance of
child (6.7 + 2.2, vs 3.8 + 2.3, P < .05) and V,
maternal involvement with the child, (4.7 £ 1.7 vs
28 + 1.2, P < 0.01). There was no difference
between groups on Factor |, emotional and verbal
responsivity.

Twins exhibited less total activity than did single-
tons (P < 0.001). The difference between groupswas
based on a markedly increased activity level for
singletons at Time 2 that was not mirrored by
increases in twin activity. At Time 1, singletons and
twins exhibited similar total activity levels (63.5 %
3.3vs43.4 + 29.4). By Time 2, singletons surpassed
twins (90.2 + 31.8 vs 325 + 17.9, P < 0.0001).
During this visit, singletons smiled more at mother
(16.1 £ 12.3vs 3.5 = 3.7, P < 0.01) and engaged in
more mutual gazing (31.3 + 158 vs 16.5 + 6.3.

Although both singletons and twins performed
within normal limits on the MDI and PDI, singletons
scored higher than twins on the MDI (P < 0.01)
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(Figure 1). Maternal verbal initiatives (unprompted
talking) at Time 2, Subscale Il, acceptance of child, of
the HOME inventory at 18 months corrected age and
Brazelton cluster | (habituation) were correlated
with the MDI (Table 6) as determined by stepwise
forward multiple regression. As noted earlier, the
first two variables were more evident in singleton
families, whilst habituation scores were comparable
between groups. The analysis yielded an adjusted
R-square of 0.46 (P < 0.001), with maternal verbal
behavior and the avoidance of punishment subscale
accounting for the significance.

Discussion

The frequency and quality of maternal behavior
toward premature twin infants differed from that of
mothers of premature singletons of comparable
biological and social risk, and these differences were

Index M Singletons (n=22)

CITwins (n=8)

130

120

110

100

90

80

70

Psychomotor Development index

60
Mental Development Index

Bayley Scales of Infant Development

Figure1 Developmental outcome of prematuretwinsand single-
tons at 18 months corrected age, *P < 0.05

Table 6 Regression analysis for 18 month corrected age mental
development index of the Bayley Scales of infant development

Multiple R-square
Variables R-square  change P-level
Maternal talking: 0.31 0.31 0.002
unprompted (time 2)
HOME® factor II: 0.46 0.15 0.01
acceptance of child
Brazelton habituation cluster 0.51 0.06 0.09

Note: F(3,26)=9.14, p<0.001; adjusted R-square=0.46; “Home
Observation for Measurement of the Environment.

Twin Research
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correlated with lower cognitive development in the
premature twins at 18 months corrected age. Moth-
ers of premature singletons initiated more positive
behavior and responded to their infant’s signals
more frequently than did mothers of premature
twins. Although 1Q at 18 months corrected age was
in the normal range for all infants, mean 1Q was
significantly higher in the singleton group than in
the twin group.

The variance we obtained in developmental out-
come was associated with the frequency of maternal
verbal initiatives at 8 months corrected age and
portions of the HOME inventory, each of which has
been found elsewhere to be predictive of cognitive
development.”" 8314749 A fayorable score on the
acceptance of child factor of the HOME is consistent
with the developmentally facilitative maternal quali-
ties Wilson*® found to be positively associated with
intellectual development in subjects in the Louis-
ville Twin Study. Finally, while Bornstein and
Ruddy'" had found an association between habitua-
tion and cognitive outcome, we did not, possibly
because our assessment was conducted at term age, 4
months earlier than theirs.

With respect to infant behavior, twins and si n1gle-
tons initially had comparable activity levels.'""”
However, the similarity was not sustained because
twin activity level did not increase as much as that of
singletons. By 8 months corrected age, perhaps in
response to differences in parenting behavior, twins
exchanged significantly fewer smiles and mutual
gazes with their mothers, a finding consistent with
changes observed elsewhere'® and one less likely to
reinforce parental initiatives.

Twins, who constitute 95% of all multiple births,
are seven times more likely than singletons to be
premature and are also more likely to experience
higher rates of morbidity and mortality." Many
mediators of these differences have been identified.
For example, when studies control for biological
risks such as lower gestational ages or birth weights,
twins and singletons have similar survival® and
morbidity.>**° When social risk factors are also
controlled, they have similar long term IQs, as
well.®"*? Researchers have also attributed a portion
of the variance in specific cognitive skills of twins to
diminished parental stimulation,'®'®°*%* a finding
we confirmed for premature twins.

Our results are consistent with other studies on
the characteristics and effects of parenting behavior
toward twins.""™'*"849% Bornstein and Ruddy’
studied full-term singletons and full-term healthy
twin infants and obtained differences between moth-
ers of singletons and twins that affected devel-
opmental outcomes. Singleton mothers more fre-
quently drew their infant’s attention to the
environment, and mothers who did so had infants
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with better language development. By limiting our
cohort to premature twins and comparable controls,
we studied a population that is at increased risk for
developmental problems and addressed a methodo-
logic limitation of some studies. For example, like
Bornstein and Ruddy,"" Conway et al’™ and Toma-
sello et al'® found more developmentally facilitative
maternal behavior in singletons than in twins, but
these results were confounded by differences in
gestational age between the groups. Specifically, the
twin subjects were also more likely to be
premature.

By limiting the study to premature infants with
comparable medical and social risk factors, we were
able to assess if the incremental stress of a multiple
birth has an effect on parental behavior in an already
challenging child rearing situation. Parents of pre-
mature infants have an increased risk of being
depressed and anxious,”®?’ emotional states that
could constrict sensitive interactions®*>**° for
either singleton or twin mothers and thus attenuate
behavioral differences between their offspring. On
the other hand, it has also been reported that parents
of premature infants increase their initiatives, pro-
viding compensatory although not necessarily more
sensitive stimulation.®® This effect could also serve
to attenuate behavioral differences between parents
of premature singletons and twins. Goldberg et al®’
compared premature singletons and premature
twins during infancy. Using maternal behavior com-
parable to those we studied, they assessed the
outcome variable of attachment security. Twins and
singletons were comparable in attachment security,
suggesting that maternal behavior was similar
between groups. However, maternal behavior spe-
cific to twins and singletons was not presented, nor
were cognitive or language outcomes determined.
Our results indicate that twin status does alter
maternal behavior toward a premature cohort.

A major limitation of this study isthe twin sample
size. Nevertheless, the homogeneity between groups
on the medical, psychomotor, social and environ-
mental variables allows for valid comparisons.
Another limitation of this study is that follow-up
was confined to 18 months corrected age. Differences
in 1Q between premature twins and singletons can
resolve by school age.®’ For premature infants in
general, cognitive outcomes after age 5 are more
likely to be associated with the home environment
than with perinatal risk factors.®® A larger study with
more matched subjects and a longer study period is
indicated. Such studies should also include an
analysis of potential demographic interaction
effects, assessment of parental depression and stress
and ameasure of language development, an outcome
variable sensitive to the effects of twin
childrearing."®

https://doi.org/10.1375/twin.3.4.234 Published online by Cambridge University Press

Maternal behavior toward premature twins
BM Ostfeld et al

Our findings have important implications in two
areas. First they reinforce the need to reconsider how
premature twin data is treated in neonatal outcome
and intervention studies, particularly when the
outcome measures include parental behavior that is
influenced by plurality. Currently, thereisavariance
in whether twins are identified and how much data
is provided even when their presence is noted.
While some studies that have identified twins in
their cohorts also indicate what proportion of the
sample they represent and how the variable is
treated statistically,>**° others only indicate the
inclusion criteria.®"®°

Secondly, it has been reported that twin mothers
provide more stimulation to their two babies, in
sum, than mothers of singletons.”” Their inability to
provide an individual twin with stimulation compa-
rable to that of a singleton underscores the need for
additional support and intervention services. Yet
twins receive significantly less community assis-
tance than do rarer higher order multiples.*® We
need to continue to define the challenges facing
parents of preterm twins so that appropriate inter-
ventions can be developed.
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