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Ohjective: To establish the nature and extent of difficulties in parenting and child development in familics with
lwins conceived by assisted reproduction.

Designh: Comparisons were carried oul belween a representative sample of 344 families with 2- to S-year-old
(wins conceived by IVFfintracytoptasmic sperm injection (ICSI) and a malched comparison group of 344 famities
with singletons from IVF/ICS]. One twin was randomly selected for data analysis to avoid the bias associated
with nonindependence of measures.

Seifing: A general population sample of IVF/ACSI families.

Patient{s}: Mothers and children.

Interventian{s): Mothers completed a questionnaire booklet.

Main Outcome Measurs(s): Standardized measures of the mother’s psychological well-being (parenting stress,
depression, and quality of marriage) and standardized measures of the child's psychological development
{emotional/bebavioral problems and cognitive development).

Resull{s): Mothers of twins showed significantly higher levels of parenting stress and depressien than mothers
of singletons and were significanily more likely (o find parenting difficult and significantly less likely to obtain
pleasure from their child, Regarding the. children, there was no difference in the level of emotional or behavioral
problems betiween twins and singletons. However, twins showed significantly lower levels of cognitive
functioning.

tonclusion(s): Greater difficulties in parenting and child development were expericnced by TVF/ICS! families
with twing than by IVF/ICSI families with singletons. (Fertil Steril® 2005:84:725-33. ©2005 by American

Society for Reproductive Medicine.)
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There has been growing concern in recent years about the
escalating multiple birth rate arising from the increasing use
of assisted reproduction procedures {1). In Europe, for ex-
ample, 26.2% of births afier IVF and intracytoplasmic sperm
injection (ICST) treatments in 1999 produced twins or triplets
(2), and the multiple delivery rate was 26.4% for trealments
inttiated in 2000 (3). In the most recent report on assisted
reproductive tectnclogies in the United States, the incidence
of multiple pregnancies was 42%, with 53% of children bom in
this way originating from IVF (4), This contrasts sharply wilh
the multiple birth rate for naturally conceived pregnancies of
around 1% (5). The problem is greatest in developing and
newly industrialized regions such as Latin America, where
the multiple birth rate for assisted reproduction pregnancies
in 2000 was 50%, with over 13.5% of TVF and. ICSI births
involving Lriplets or quadruplets (6).
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A major effort has been made to reduce triplet pregnancies
in European countries and also, 1o a lesser exlent, in the
United States (7). However, the incidence of twins remains
very high and represenis a clear public health concern (8).
The risks associated with mulliple births in terms of perinatal
mortality, neonatal problems, and disability are high and
have been well documented both for naturally conceived (9)
and assisted reproduction children (10}, and despite their
lower overall rate of prematurity, twin pregnancies are Lhe
major contributors to severe prematurity (11). However, less
is known about the consequences of muliiple births for
parent-child relationships or the psychological development
of children as they grow up, and this is especially lrue of
those born as a result of IVF and ICSI procedures.

Studies of naturally conceived twins have shown that
parents of twins are faced with many stressors that can have
a negative impact on family relationships (12). Raising two
children of the same age places huge demands on parents’
time, often resulling in exhaustion, lack of personal time,
depression, and financial difficulties (13-15). As a conse-
quence, twins have less involvement with their pareats than
do singteton children. In a study that observed the interac-
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tions of twins and singletons with their parenis (16), it was
found that twins experienced fewer verbal interchanges with
their parents, less praise, and fewer overt expressions of affec-
tion because of the greater pressure on twins’ parents’ time.

With respect to the psychological well-being of the chil-
dren themselves, it has been suggested that the lower levels
of interaction with parents experienced by twins may have
an adverse effect on both socicemotional and cognitive de-
velopment. Regarding socioemotional development, it has
been predicled that twins will be less likely to become
securely attached to their mother and thus more at risk for
psychological problems as they grow up (12). From the
perspeciive of attachment theory, mothers who are sensitive
io, and respond appropriately to, their infants are more likely
10 have securely attached infants (17, 18). Thus the grealer
pressure placed on mothers of twins may interfere with this
process. In a study of the security of attachment ol twins (19,
203, it was found that twins were no more likely than
singletons to be insecurely attached. However, some twins
were classified as “marginatly secure,” and mothers of
these twins obtained lower ratings of responsiveness and
sensitivily. In terms of psychological disorder, studies of
general populalion samples have found no differences in
emotional or behavioral probiems between twins and sin-
gletons apart from a higher rate of attention problems in
twins (21, 22).

The siluation is somewhat different with respect to cog-
nitive and language development. In comparison with sin-
gletons, twins have consistentty been found to show delayed
language development and to obtain lower scores on verbal
intelligence and reading tests (12, 23, 24). A recent study of
a general population sample found that the language devel-
opment of {wins at age 3 years was 3 months behind that of
singleton children after excluding the most premature twins
and those with neurological damage and after adjusting for
the gestational age of he twing at birth (25). As the language
delay was found in nonhandicapped children and because the
study took accounl of the twins’ shorter gestation, it was
concluded that the language delay was not a resuit of diag-
nosable brain damage or biological immaturity but instead
reflecled a real difference in language deveiopment belween
twins and singleton children.

The reason for the impairment in cognitive and language
development shown by twins has been the subject of much
debate. Whereas there is some evidence that prenatal and
perinatal factors may be invalved (12, 26), detailed informa-
lion on obstetric and perinatal complications was obtained
(25) and was not found to account for the slower language
and cognitive development of twins. In contrast, differences
in the guaniity and guality of mother-child interaction be-
tween [amilies with twins and families with singletons were
shown to be important (25). The mothers of twins were
compared with mothers of singletons with an older sibling of
a similar age, thus controlling for the number of children
present during the observed interaction. It was found that the
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mothers of iwins were less respounsive, less nvelved, and
less likely to engage in an elaborated interaction with their
chifdren than were the mothers of singletons, and these
differences in style of interaction were associated with Lhe
delay in language and cognitive development shown by
twins.

Although much can be learned from existing studies of
families with naturally conceived twins, parents who conceive
their twins through IVF or ICSI differ in ways that may impact
on outcomes for parenting and child development. First, they
may be more accepting of a nwlliple birth. Although couples
undergoing assisted reproduction may not fully acknowledge
the possibility of a multiple birth, they will certainly have
considered this outcome and made a decision to proceed. When
emnbarking on assisted reproduction, the idea of having a mul-
tipe birth often appears preferable 1o childlessness. It has been
found that 67% of infertile couples actively wished to have
twins (27), and in a recent study it was reported that 94% of
women atlending a fertility clinic preferred 1wins as their treal-
ment ouicome (28). The prospect of twins is often viewed
positively as a way of completing their family withoul the need
for further stressful, risky, and expensive treatment {27, 29, 30).
Second, parents of singletons conceived by assisied reproduc-
tion are more involved with their children than are their coun-
terparts with naturally conceived children (31, 32, 33), and
parents o twins conceived by assisted reproduction may sim-
ilarly be more involved with their twin children than are parents
who conceived their twins naturatly and unexpectedly. To the
extent that IVF/ICSE parents are more accepting of, and more
involved with, their twins, fewer adverse effects may be pre-
dicted for parent-child relationships and children’s psycholog-
ical development.

The few existing studies of parenting in families witlh twins
conceived by assisted reproduction have pointed to greater
parenting difficulties than among parents of singleton children
conceived by assisted reproduction (34, 35, 36). However, the
samples studied were small, the focus was narrow, and no data
were obtained on the consequences for children’s psychological
development. In the only study to focus on child development,
the cognitive development of 24- to 28-month-old TVF/ICSI
twins was compared with that of IVF/ICS! singletons using the
Bayley Scales of Infant Development (37), and il was found
that the twins obtained significantly lower scores than the sin-
gletons (38), although only 12% of the initial sample was
assessed. The aim of the present investigation was to establish
the nature and extent of difficulties in parenting and children’s
hehavioral and cognitive development in a large representalive
sample of assisted reproduction families with twins in compar-
ison with a matched group of assisted reproduction families
with singletons.

MATERIALS AND METHODS

Participanis

The families were recruited from Follow-Up, a national
organization in France that was established to follow up
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children conceived by assisted reproduction. At the time of
study, the Foliow-Up database included more than 10,000
families recruited from 18 IVF clinics with a cooperation
rate of more than 95% and thus provided a highly represen-
tative sample of assisted reproduction famities. The 12 clin-
ics that had been participating for long enough to have
children in ihe required age range were asked to take part in
the present investigation. Of these, 10 clinics participated.
One of the 12 clinics dectined to take part, and the other had
an insufficient number of children of the required age.

All 488 TVF/ICSI [amilies with twins born between July 1,
1968, and Tune 30, 2001, were invited to participate in the
study in July 2003 o preduce a sample of families with
children aged 2-5 years old. Of the 426 families who could
be traced, that is, whose questionnaire booklet was not
returned because of an incorrect mailing address, 367 took
parl, representing a response rate of 86%. A comparison
group of 1,143 IVF/ICS] families with singletons born be-
tween July 1, 1998, and June 30, 2001, were alsc inviled to
take parl. These families were selected randomly from the
database at an approximate ratio of two families for every
twin family so that the total number of singleton children
recruited to the study would be similar to the total number of
iwin childeen. Of the 1,100 families who could be traced,
958 participated in the investigation, representing a response
rate of 87%. The families with twins and the families with
singletons will be referred to as “twin families” and “single-
ton families,” respectively, for the sake of simplicily, al-
though many of the target children in each family type had
older and/er younger siblings. Ethical approval for the study
was oblained from the Scientific Committee of Follow-Up,
which served as an Institutional Review Board.

In 21 of the twin families, one twin had a disability, and
in a further iwo twin families, both twins were disabled. In
the singlelon families, 21 of the target children had a dis-
ability. All of these families were excluded from the analyses
to avoid the potentially confounding effect of the child’s
disability on the outcome measures. The remaining 344 twin
families were then matched to 344 of the singletor families
on the basis of stratification according to the age of the child
i months and the child’s sex. In the twin families, one twin
was randomly selected for data analysis to avoid the bias
associaled with nonindependence of measures.

As shown in Table 1, the age of the children did not differ
between groups and there were similar proportions of boys
and girls in the two family types. In addition, there was no
difference in the educational Jevel of the families as assessed
by the father’s or the mother’s highest qualification. There
was a significant group difference in the age of the mothers
(+ = 2.82, P<.01). The mothers of singletons were older,
with a mean age of 36.9 years, whereas the mothers of twins
had a mean age of 36.0 years. There was also a significant
difference between groups for number of siblings OF
= 55.01, P<.001), reflecting a higher proportion of single-
ton children with siblings than twins. As significant differ-
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ences befween twin families and smglelon families were
found for mother’s age and number of siblings in the family,
these variables were entered into the statistical analyses as
covariates,

Measures

A questlionnaire booklet comprising structured questions
on demographic and family characteristics, standardized
measures of the mother’s psychological well-being (par-
enting stress, depression, and quality of marriage), and slan-
dardized measures of the child’s psychological development
(emotional/behavioral problems and cognilive devetopment)
was sent 10 mothers by mail. Those mothers who had not
returned the questionnaire booklet within 1 month received a
reminder letter with a new questionnaire booklet.

Maothers’ Psycholopical Well-Being. The short form (36
itemns) of the Parenting Stress Index (PSE/SF) (39) was used
10 assess siress associated with parenting. The PSI/SF pro-
duces a total score, with higher scores reflecling greater
parenting stress, as well as subscale scores of parcntal dis-
tress, parent-child difficult interaction, and difficuit child. A
total score of 86 or above represenis the &3th percentile.
Test-retest reliability is .96 over a 1-3 month interval and .63
over 1 year. Concurrent and predictive vatidity have been
demonstrated for the full-length questionnaire, and the short
form has been reported lo correlate very highly with the
full-iength version.

The Edinburgh Depression Scale (40} was used to assess
depression, This 10-item instrument, for which 2 higher total
scote represents greater depression, has good reliability and
discriminates between clinical and nonclinical groups. A
score of 10 or more indicates possible depression, The 10~
item short form of the Golombok Rust Inventory of Marital
State (GRIMS)} (41, 42) was administered to assess the
quality of the marital relationship, with a higher total score
representing poorer marital quality. Split-half reliability for
the GRIMS is .87, and the GRIMS has been shown to discrim-
inate significantly between couples who are about to separate
and those who are not. In the present study, two additional ilems
adapted from the Golombok Rust fnventory of Sexual Satisfac-
tion (GRISS) (43) were included to assess sexual desire {1 am
ot interested in sex) and the frequency of sexual infercourse
(“Since the birth of our child/ren we have sex less frequently”™),
respectively. These items were scored individually with a
higher score represenling greater sexual problems.

Children’s Psychological Development. The presence of
behavioral or emotional problems in the child was measured
using the 25-item Strengths and Difficulties Questionnaire
(SDQ) (44, 45). The SDQ produces a total score as well as
subscale scores of emational problems, conduct problems,
hyperactivity, peer problems, and prosocial behavior. This
questionnaire has been shown to have good inter-rater and




TABLE 1

Sociodemographic information by family type.
Singletons Twins
Mean SD Mean SD t P
Age of child {y) 3.45 83 3.43 .89 0.33 NS
Age of mother (y) 36.93 4.14 36.06 3.92 2.82 <.01
Age of father {y) 39.75 6.21 38.95 5.83 1.76 NS
N Y N % ¥ P
Child’s sex
Boy 186 54 186 54 0 NS
Girt 158 46 158 48
Father's educational level
Primary 7 2 8 2 512 NS
Intermediate 87 25 80 27
Baccalauréat 29 9 44 13
Higher education <2 y 51 15 54 16
Higher education >2 y 168 49 144 42
Mother's educationat level
Primary 8 3 8.08 NS
Intermediate 80 62
Baccalauréat 42 43
Higher education <2 y 66 88
Higher education >2 vy 167 138
No. of siblings
None 155 45 250 73 55.01 <.001
Cne 168 49 g7 25
Two 21 6 7 2
Note: SD = standard deviation; NS = not significant.
l Olivennes, Twins conceived by assisted reproduciion. Fertil Stevil 2005,

test-relest reliability and to discriminate well between chil-
dren with and without psychiatric disorder.

The parental completion version of the Denver Develop-
mental Screening Test (Denver ) (46, 47) was administered
1o provide an assessiment of the child’s cognitive [unction-
ing. The questionnaire comprised 20 items, of which il
assessed language development (combines words, names
one picture, body parts, points to four pictures, speech half-
understandable, names four pictures, knows 1wo actions,
knows two adjectives, names one color, use of two objects,
and counts one), three assessed gross motor skills (jumps up,
broad jumps, and balances), three assessed fine motor skills
(makes tower of eight cabes, imitates vertical line, and
wiggles thumb), and three assessed personal/social skills
(puts on clothing, washes and dries hands, and names
friend). For each question, the mother reported whether or
not her child was able to perform the task described, and a
higher total score represented a higher level of cognitive
ability. The Denver II items have been demonstrated to have
satisfactory inter-rater and test-retest reliability and good
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validity at different ages. In the present investigation, inler-
nal consistency was found {o be .90,

RESULTS

Group comparisons of the questionnaire scores were con-
ducted using one-way analyses of covariance (ANCOVAs).
For questionnaires that produced subscale scores, multivar-
iate analyses of covariance (MANCOVAs) were used 1o
correct for inflated significance. ANCOVAs were then per-
formed on the individual subscale scores. The covariates
were mother’s age and number of siblings.

Maothers’ Measures

As shown in Table 2, a significant difference between twin
and singleton families was found for the mother’s total score
on the PSI (F = 10.04, P<.01), relfecting higher levels of
parenting stress among the mothers of twins. The subscale
scores of parental distress, parent-child difficult interaction, and
difficult child were entered into a MANCOVA. Wilks's A was
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i Means, SD, F, and P values far comparisons of mothers’ psychological well-being between
family types.
Singletons Twins
Mean Sb Mean 8D F P
PSi: total score 67.76 15.13 70.94 16.82 16.04 <.01
PSI: parental distress 24.29 7.05 26.71 7.92 26.14 <.001
PSI: dysfunctional interaction 17.98 4.57 18.25 4.62 .B2 NS
PS5l difficult child 25.49 6.88 25.97 717 1.36 NS
Edinburgh Depression Scale 6.94 414 7.52 4.43 5.30 <.05
GRIMS 10.36 4.62 10.36 5.03 01 NS
Interest in sex 2.29 .84 2.29 .85 57 NS
Frequency of sex 2.37 93 2.74 84 26.56 .01
(Hivennes. Twins conceived by assisted reproduction. Fertil Steril 20035,

significant (F = 10.34, P<.00)}, One-way ANCOVAs showed
a significant difference between family types for the parent
distress subscale (F = 26.14, P<.001), indicating a higher
level of parent distress among the mothers of lwins than
among the mothers of singletons. There was no group dif-
ference for the parent-child difficalt interaction or the diffi-
cult child subscales.

A significant difference between groups was also found
for the Edinburgh Depression Scale (F = 5.30, P<0.03), with
the mothers of bwins experiencing higher levels of depres-
sion than the mothers of singletons. There was no difference
in marital satisfaction between the mothers of twins and the
mothers of singletons as assessed by the GRIMS. With
respect to the sexual relationship, no difference was identi-
fied belween mothers ol iwins and mothers of singletons in
their level of interest in sex. However, the mothers of twins
had sexual intercourse less frequently than did the mothers
of singletons (F = 26.56, P<.001).

Children's Measures

There was no difference in the level of emotional or behav-
ioral problems shown by twins and singletons as assessed by
the total score of the SDQ, and there was no difference
between family types in the proportion of children who
obtained scores abave cutoff for psychological disorder, with
10.7% of twins and 7.3% of singletons obtaining scores
above cutoff. These proportions are in line with the expected
rate of 10% for the general population and were not signif-
icantly different from each other. The subscale scores of
emotional symptoms, conduct problems, hyperactivity, peer
problems, and prosocial behavior were entered inte a MAN-
COVA, Wilks’s A was not significant. One-way ANCOVAs
showed no difference between family types for any of the
individual subscales (see Table 3).

With respect to cognitive functioning as assessed by the
Denver Developmenial Questionnaire, a significant differ-
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ence was [ound between groups (# = 5.20, P<.03), reflect-
ing lower scores among the {wins than among the singletons.
The individual item scores were entered into a MANCOVA,
and Wilks’s A was significant (F = 2.94, P<<01). One-way
ANCOVAs showed a significant difference between twins
and singletons for seven items, each reflecting lower scores,
that is, poorer performance, among twins than among sin-
gletons. Of these seven items, four were language items: com-
bines words (F = 449, P<.05), speech half-understandable
(F = 8.39, P<.01), names four pictures (¥ = 9.67, P<.01),
and counis one (F = 4.09, P<<.05). Two were fine motor—
adaplive items: imitates vertical Hine (F = 4.06, P<03) and
wiggles thumb (F = 4.13, P<.05). One was a personal-
social item: names friend (F = 16.1¢, P<<.001).

Experiences af Motherhood

In both twin and singleton families, the large majority of
children (97%) lived with both parents. However, a signifi-
cantly lower proportion of mothers of Lwins (59%) than
mothers of singletons {77%) were in paid employment o
= 23.85, P=<.001). In terms of help with childcare, there was
no difference between mothers of twins and mothers of
singletons in the amount of assistance received from family
members, with only 22% of mothers of twins and 19% of
mothers of singletons receiving regular help. Of the families
where the child had not yet started scheol, significantly
fewer mothers of twins than mothers of singletons received
paid help with childcare such as a daycare or nanny in the
home (F = 6.08, P<<.05) {see Table 4).

Regarding the mothers’ experiences of parenting, a sig-
nificantly higher proportion of mothers of twins than moth-
ers of singletons found parenting difficult (x> = 107.73,
P<.001), with oaly 12% of mothers of twins reporling no
difficulties, compared with 33% of mothers of singletons.
Similarly, there was a significant difference between mothers
of twins and mothers of singletons in the amount of pleasure




TABLE 3 |

Means, SD, F, and P values for comparisons of children's psychological deveiopment between
famiiy types.
Singletons Twins
Mean sD Mean sD F P
SDQ: total score 9.50 5.00 9.79 5.41 1.20 NS
SDQ: emotional problems 1.91 1.68 2.02 1.90 1.43 NS
SbQ: conduct problems 2.63 1.98 263 2.02 34 NS
SPQ: hyperactivity 3.21 2.38 3.21 2.35 02 NS
SDQ: peer problems 1.73 1.80 1.91 1.70 2.69 NS
SDQ: prosocial behavior 7.74 1.79 7.83 1.72 .02 NS
Denver H: total score 16,15 4.16 15.04 493 5.20 <.05
Language
Combines words .99 .09 .96 9 4.49 <05
Names one picture 99 2 97 A7 2.08 NS
Body parts 97 18 97 A7 . NS
Points fo four pictures .98 .15 96 .20 3.48 NS
Speech half-understandable .92 26 .85 .36 8.39 .01
Names four pictures 95 21 .89 31 9.67 <.01
Knows two actions .82 38 .75 43 2.40 NS
Knows two adjectives 71 A5 .63 .48 1.48 NS
Names one color I7 A1 T0 .45 1.77 NS
Use of two objects 87 A6 .60 .49 2.12 NS
Counts one .68 A8 .58 48 409 <.05
Gross motor skills
Jumps up .85 .35 .84 .36 01 NS
Broad jump .66 A7 .59 A9 1.00 NS
Balances .58 .49 52 50 .64 NS
Fine motor skills
Makes tower of eight cubes .88 32 85 36 1.60 NS
Imitates vertical line .80 49 49 .50 4.06 <.05
Wiggles thumb 72 A5 .63 48 413 <.05
Personal/social skills
Puts on clothing .B8 .32 .85 36 .06 NS
Washes and dries hands 87 AT .68 A8 2.36 NS
Names friend .88 .32 75 A3 16.10 <.001
Oivennes. Twins contceived by assisted reproduction. Fertil Steril 2005,

they obtained from their child (¥* = 20.91, P<.001), with
fewer mothers of twins (76%) than mothers of singletons
(89%) reporting feelings of enormous pleasure. A signifi-
cantly lower proportion of mothers with twins (32%) than
mothers of singletons (48%) wished to have more children
(x* = 18.44, P<.001).

DISCUSSION

In spile of the general acceptance of the possibility of having
twins by couples embarking upon infertility treatment, the
findings of the present study showed that the outcomes of a
twin pregnancy for both parents and children were in jine
with those of families with naturally conceived twins in that
greater difficulties were experienced by families with twins
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than families with singletons. The mothers of IVF/ICSI
twins showed raised levels of stress associated with parent-
ing and raised levels of depression in comparison with moth-
ers of IVF/ICSI singletons. Interestingly, rearing (wins did
not appear lo have a negative effect on the quality of the
marital refationship, although sexual intercourse was less
frequent among parents of twins than among their counter-
parts with a singleton child. In terms of their experiences of
parenting, mothers of twins were less likely to receive help
with childcare from their family, were less likely to have
paid help with childcare, and were less likely to be employed
than mothers of singletons, suggesting that mothers of twins
are more likely to give up work to look after their chitdren.
In addition, mothers of twins found parenting more difficult
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"TABLE 4 |

Experiences of motherhocod by family type.
Singletons Twins
N %a N % xz P
Mother working
No 80 23 139 41 23.85 <001
Yes 284 77 203 59
Help from family
MNone a5 28 a7 28 2.89 NS
A little 31 9 40 12
Occasional 151 44 132 38
Regular 66 19 74 22
Paid help preschool
No 36 24 55 37 6.08 .05
Yes 114 76 a1 63
Parenting difficulties
Mone 114 33 42 12 107.7 <001
No more than others 212 82 187 55
More than others 14 4 99 29
Many difficutties 2 1 14 4
Pieasure from child
None 0 0 1 0 20.91 <2.001
A little 2 1 6 2
Alct 34 10 74 22
Enormous 304 8g 262 76
Wish for more children
Yes 162 48 111 32
Not sure 51 i5 77 23 18.44 <001
No 122 37 154 45
Qlivennes. Twiis conceived by assisted reproduction. Fertil Sterit 2005,

and obtained less pleasure from their children than did moth-
ers of singletons. Although mothers of twins were less likely
1o wanl to increase their family, it is interesting to note that
one-third did report 2 wish 1o have more children.

Regarding the psychological development of the children
themselves, Lthere was no evidence that the twins were more al
risk for emotional or behaviorat problems than were the single-
tons. This finding is consistent with previous studies of iwins
born in the absence of assisted reproduction techniques. How-
ever, the IVEACS] twins in the present study showed delayed
cognitive development in comparison with the comparison
group of TVF/ICSI singletons. This finding is of particular
interest in view of earlier investigations of sponlaneously con-
ceivad twins that showed a similar developmental delay, par-
ticularly in relation to language development (25), and repli-
cates Lhe findings of the only other study of the cognitive
development of IVF/ICS twins (38). In the present study, twins

showed significantly poorer performance in onc-third of the.

Tanguage iterns and in two-thirds of the items designed to assess
fine motor skills. The significantly lower score for one of the
personal/social items reflected the 1wins® greater difficutty in
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naming friends, a finding thal is not surprising given the ten-
dency of preschool twins to play with each other.

The delayed cognitive development shown by twins in the
present investigation indicates that the greater desire for twins
among couples embarking upon assisted reproduction does not
ameliorate the cognitive impairment associated with being a
twin. Although the mechanisms that resull in delayed cognitive
development in naturally conceived twins have not been fuily
established, the existing evidence suggests that reduced levels
of mother-child interaction may be involved (25). Whereas it
rmay be expected that mothers who conceive twins through
assisted reproduction may be more involved with their children
{han are mathers who conceive twins naturatly, the findings of
the present study suggest that assisted reproduction twins, like
naturally conceived twins, may experience less one-to-one -
teraction with their mother than (heir singlelon counterparts,
thus producing similar cognitive delay.

An alternative explanation is that biclogical factors may
be involved. As discussed above, twins are more at risk than
singletons for obstetric and perinatal problems (9). More-




over, IVF and ICSI procedures in combination with a nwul-
liple pregnancy may produce increased risks for the child
possibly stemming from the infertility itself (10). Although
these factors cannot be rufed out, a recent national cohort
study in Denmark showed comparable neonatal outcomes
between IVF/ICSI and naturally conceived twins (48), as did
a systemalic review of 23 controlled studies (49). Similarly,
a comparison of parenial adjustment, parenting, and child
behavior between IVF twins and naturally conceived twins
aged 5 vears old found no additional problems associated
with assisted reproduction (50). However, no data on chil-
dren’s cognilive development were obtained.

Whalever mechanisms are involved, the results of the
present investigation indicate that preschool twins born as a
result of IVFAACSI are at a disadvantage in terms of cognitive
development in comparison with preschool IVFACSI single-
tons. This is the first study to produce systematic data on the
quality of parent-child relationships and the psychological
development of children in a large sample of twins con-
ceived by IVI/ICSI. The sample was highly representative
because the families were recruited from the general population
of assisted reproduction families and the respense rale was
high (86% and 87% for (wins and singletons, respectively}.

An advantage of the use of a large, general population
sample was that the comparison group of IVF/ICSI families
with singlelons could be carefully matched 1o the target
group. Moreover, the size of the target and comparison
group samples provided sufficient statistical power to iden-
tify significanl elfects were they to exist. Although the large
number of families and the large geographical area involved
meant that it was not possible for assessments of children’s
development to be administered directly, the use of a mea-
sure designed for completion by mothers (47) produced
findings that matched those of earlier investigations of spon-
taneously conceived twins as well as those of 2 sample of 24-
to 28-month-old TVF/ICSI twins, thus increasing confidence
in their validity. Direct testing of the children by qualified
psychologisis would be expected to identify even greater
differences belween twin and singieton samples.

It should be mentioned that some of the twins in the earlier
invesligations of naturally conceived twins many have been
born as a result of assisted reproduction as the method of
their conception was not reported. However, many of these
studies were conducted before IVF, and especially ICSI,
became widely available, and had some of these children
been conceived by assisted reproduction this would not
detract from the findings of the present investigation. A
foliow-up of the children in the present investigation will be
of interest to establish whether the difference in cognitive
development between twins and singletons persists over
timme.

A major policy issue in recent years has been the mimber
of embryos that should be transferred in an IVE/ICS] cycle
and whether regulation should be introduced to limit the
number of embryos that may be transferred. As the ESHRE

Olivennes et al.
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Task Force (51) has pointed out, the decision aboul the
number of embryos to be transferred in IVF or 1CSI cycles
can lead to conflict between the professional autonomy of
the physician, who has a responsibility toward the well-being
of the prospective mother and her future children, and the
reproductive autonomy of the prospective parents, who may
request the transfer of a high number of embryos due to a
strong desire for a child, the inability to pay for repeated
TVF/ICSI cycles, and lack of information on the conse-
quences of multiple births. A recent study in the United
States has shown that the rate of multiple pregnancies after
IVF has decreased as a result of fewer embryos being trans-
ferred (7). However, this decrease reflects a reduction in the
number of triplet and higher-order births rather than a de-
crease in lhe number of twins,

By examining the experiences of parents and the socio-
emotional and cognitive development of children in IVF and
TCSI families with twins, it is hoped that the findings of this
study will inform the decision making of couples embarking
on infertility treatment, as well as that of physicians, by
providing them with a greater understanding of the psycho-
logical consequences of multiple births.

Acknowledgments: The authors thank the families who took part in (his
investigation. We would also like to thank the Follew-Up commilice and the
following participating clinics: Ceritre Hospitalier, Polssy; Hopital Bichat,
Paris; Clinique. du Blanc Mesnil, Le Blanc Mesnil; Clinique Cherest,
Neuilly; Clinique de la Mueite, Paris; CMCO, Schiltigheim:; CRES, Lyon;
Clinique de 1a Dhuys, Bagnolet; Flopital les Diaconesses, Paris: Clinique
Parly 11, Le Chesnay.

REFERENCES

1. Vayena E, Rowe P, Griffin P, eds. Current practices and controversics
in assisted reproduction. Report of a2 WHO mecting. Geneva: World
Health Grganization, 2002,

2. Nygren KG, Andersen AN. Assisted reproductive technology in Eu-
rope, 1999, Resuils generated from Buropean registers by ESHRE.
Hum Reprod 2002;,17:3260-74.

3. Nyboe Andersen A, Gimnaroli L, Nygren KG. Assisted reproductive
technolfogy i Burope, 2000. Results generated from European registers
by ESHRE. Hum Reprod 2004;19:490-503.

4, Wright ¥, Schieve L, Reynolds M, Jeng G, Kissen D Assisted repro-
ductive technology surveillance—United States, 2001. MMWR,
53(8§01%:1-20. Available a:  hup/fwww.cde. gov/mmwe/preview/
mnwehimlfss3301al htm

5. Bergh T, Ericson A, Hillensjo T, Nygren KI, Wennerholm UB. Deliv-
eries and children borm after in-vitro fertilisation in Sweden [982-95: a
retrospective cohort study. Lancet [999;354:1579--85.

6. Zegers-Hochschild F. The Latin American Registry of Assisted Repro-
duclion. In: Vayens E, Rowe P, Griffin P, eds. Corrent practices and
conlroversies i assisted reproduction, Report of 2 WHO meeling.
Geneva: World Health Crganization, 2002,

7. Tain T, Missmer SA, Homslein MD. Trends izt embryo-transfer practice
and in outsomes of the use of assisted reproductive technology in the
United States. N Engl J Med 2004;350:1639-45.

8. ESHRE Caprt Workshop Group, Multiple gestation pregnancy. Hum
Reprod 2000;15:1856—64.

9. Goldberg S, DiVitlo B, Parenting children born preterm. In: Bornstein
MU, cd. Handbook of parenting. Vol 1, Mahwah, NI: Lawrence Erl-
paum Asscciales, 2002:329-54,

10. Clivenncs F, Fanchin R, Ledec N, Righini C, Kadoch 11, Frydman R.

Vol. 84, No. 3, September 2005



20.

21

22

2=
(]

24,

25,

20.

27

28.

29,

30.

31

Perinatal outcome and development studies on children bom afler IVF.
Hum: Reprod Update 2002;8:117-28.

. Blondel B, Kogan M, Alexander G, Dattani N, Kramer M, MacFarlane

A, el al. The impact of the inceeasing number of multiple births on the
rates of preterm birih and Jow birthweight: an international stady, AmJ
Pub Health 2002;92:1323-30.

. Lytton B, Galtagher L. Parenting twins and the genetics of parenting,

in: Bomnstein MH, ed. Handhook of pasenting. Vol 1. Mahwah, NJ;
Lawrence Erlbanm Associates, 2002:227-33.

. Thorpe K, Golding J, MacGillivray [, Greenwood R. Comparison of

prevaence of depression in mothers of twins and methers of singjetans.
Brit Med J 1991:302:875~8.

. Segat NL., Entwined lives: twins and what they teli us about human

hehavior. New York: Dutton, 1999,

. Bryan EM. Loss in higher multiple pregnancy and multifelal pregnancy

reduction. Twin Res 2002;5:169-74,

. Lytion H. Parent child interaction: the socialization process observed in

twig and singieton families. New York: Plenum, 1989.

. Bowliby 1. Attachment and loss. Volume 1. Attachment. Znd ed. New

York: Basic Books, 1982.

. Ainsworth M. Patterns of infant-mother attachments: anlecedants and

effects on development. Bull New York Acad Med 1985:66:771-90.

. Goldberg S, Perrolty M, Minde K. Corter C. Matemnal bebavior and

attachment in low-bisthweight twins and singletons. Child Dev 1986;
57:34-46.

Minde K, Corter €, Goldberg S, The contribution of twinship and
health to early inleraction and attachment betwesn premature infunts
and their mothers, In: Call JD, ed. Frontiers of infant psychialry. Vol.
2, New York: Basic Books, 1986:160-73,

Levy F, Hay D, McLaughiin M, Wood C, Waldman I, Twin-sibling
differences in parentat reports of ADHD, speech, reading and behavior
problems. J Child Psychut Psychiat 1996:37:569-78.

van den Cord E, Koot HM, Boomsma DI, Verhuist FC, Orlebeke JE.
A twin-singleton comparison of problem behuvior in 2=3 year-olds.
1 Chitd Psycho! Psychiat 1995;36:449~58.

. Bay DA, Prior M, Collelt S, Williams M. Speech and language devel-

opmeni in preschool Lwins. Acta Geneticac Medicae et Gemellologine
1987;36:213-22.

Rutter M, Redshaw J, Growing up as a lwin: twin-singleton differences in
psychological development. J Child Psycho! Psychiat 1991;32:885-95.
Rutter M, Thorpe K, Greenwood R, Northstone K, Golding J. Twins as
a nawral experiment lo study the causes of mild language delay. 1.
Design: twin-singleton differences in language, and obstetric risks.
1 Child Psychol Psychiat 2003;44:326—41.

Bishop D. Pre- and perinatal hazards ang family background in children
with specific language impairments: & study of twing. Brain and Lan-
guage 19%7,56:1-26.

Gleicher N, Campbell DP, Chan CL, Karande V, Rao R, Balin M. The
desire For multiple births in conples with infertility problems contra-
dicts present practice patrerns. Hum Reprod 1993;10:1075 -84,

Ryan GL, Zhang §H, Dokms A, Syrop CH, Van Voorhis B. The desire
of infertile patients for multiple births, Fertil Steril 2004;81:500-4.
Goldfarb J, Kinzer DI, Boyle M, Kurit D. Attitudes of in vilro fertitizalion
and intrauterine insemination couples toward multiple gestation pregnancy
and mullifetal pregnancy reduction. Fenti! Steril 1996;65:815-20.
Murdoch A. Triplets and embryo transfer policy. Hum Reprod 1997;
12:88-92.

Golombek 8, Cook R, Bish A, Murray C. Families created by the new

Fertility and Sterility®

32

33

34

35,

36,

KT
38.

39

40.

41.

42,

43.

46,

47,

48,

49,

50.

5h

reproductive lechnologies: quality of parenting and social wnd
emotional development of the children. Child Dev 10035;66:285-98.
Golombok S, MacCallum F, Goodman E. The ‘lest-tube” generation:
parent-child retationships and the psychological well-being of TVF
children ai adolescence. Child Dev 2001,72:599-608.

Golombok 5. Brewacys A, Giavazz M, Guema D, MucCalium I, Rust
J. The European study of assisted reproduction familics: the transition
to adolescence. Hum Reprod 2002;17:830-40.

Caok R, Bradley 8, Golombok S, A preliminary study of parental stress
and child behaviour in families with twins conceived by in-viro fes-
tilization, Hum Reprod 1998;13:3244-6.

Colpin H, De Munter A, Nys K, Vandemeulebroecke L. Parenting
stress and psychosocial well-being amonyg parents with twins congeived
naturally or by reproductive technology. Hum Reprod 1999;14:3133-7.
Glazebrook €, Sheard C, Cox §, Oates M, Ndukwe G. Parenting stress
in first-time moothers of twins and triplets conceived after in vitro
fertilization, Fertil Steril 2004,81:505-11.

Bayley N. Bayley Scales Ii. Lendon: Psychological Corperation, 1993.
Bonduelle M, Ponjaert 1, Van Steirteghem A, Derde MP, Devrocy P,
Liebaers I Developrental outcome at 2 years of age for chikiren borm
after ICSI compared with chitdren born after IVE. Hum Reprod 2003:
18:342-50,

Abidin R. Parenling Stress Index Manuab. Charlotiesville, VA Pediat-
ric Psycholopy Press, 1990.

Thorpe K. A study of the use of the Edinburgh Postnatat Depression
Scale with parenl groups outside the postparium period. J Reprod Inf
Psychol 1993;11:119-25.

Rust }, Bennun 1, Crowe M, Golombok S. The Golombok Rust Tnven-
tory of Marilal State (GRIMS). In: Milne D, ed. Assessment: o mental
health portfolio. Windsor: NFER-Nelson, 1988,

Rust I, Bennun I, Golombok S. The GRIMS: a psychometric instrumient
for the assesstnent.of maritat discord. J Fam Ther 19%0;12:43-57.
Eolombok S, Rust 1. The GRISS: a psychometric instrument for the
assessment of sexual dysfunction. Arch Sex Behav 1986;15:157-65.

. Goodman R. A modificd version of the Runer Parent Questionnaire

inctuding extra items en children’s strengths: a research note, 3 Child
Psycho! Psychial 1994:35:1483-94.

. Goodman R. The Strengths and Difficullies Questionnaire: a research

note, T Chilll Psychel Psychiat 1997;38:581-6.

Frankenburg WK, Dodds I, Archer P, Shapiro H, Bresnick B. The
Denver If: a major revision and restandardization of the Denver De-
velopmental Screening Test, Pedialrics 1992;80:91-7.

Frankenburg W, Bresnick B. Denver 1T Prescreening Questionnaire
(PDQ ). Denver: Colorado, 1998.

Pinborg A, Loft A, Rasmussen 8, Schmidl L, Langhoff-Raos 1, Greisen
G, et al. Neonatal cutcome in a Danish national cohort of 3438 IVF/
ICSI and 10362 non-IVF/ICSI twins bom between 1995 and 2000.
Hum Reprod 2004;19:435~-41.

Helmerhorst FM, Perquin DAM, Donker B, Kezirse MJ, Perinatal oul-
come of singletons and twins afier assisted conceplion; a systemalic
review of controlied studies, Brit Med J 2004:328:261.

Tully LA, Molfitt TE, Caspi A. Maternal zdjustment, parcnting and
child behaviour tn famifies of school-aged twins conceived after TYF
and ovulation induction. J Child Psychel Psychiat 2003;44:316-23.
ESHRE Task Foree. Ethical issues related lo multiple pregnancies in
medically assisted procreation. Brussels: Buropean Society of Human
Reproduction and Embryology, 2003.




