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Background: Previous studies that have examined the long-term effects of infertility and
assisted reproductive technology on parenting and child behaviour in families with twins have
suffered from methodological problems. This study compared measures of parental adjustment,
parenting and child behaviour in families with 5-year-old twins who were conceived after in vitro

fertilisation (IVF) or ovulation induction (OI) with families whose twins were naturally conceived
(NC). Methods: The families who conceived via IVF/OI (N ¼ 121) were identified from an epide-
miological study of twins and matched to families who were conceived naturally (N ¼ 121) on the
basis of eleven child and family variables. Mothers were interviewed in their homes for the
study. Results: No significant differences were observed between the IVF/OI families and the NC
families on measures of parental adjustment or parent and teacher ratings of the twins’ behaviour.
IVF/OI mothers and their partners agreed with each other about discipline more than NC couples,
but otherwise no other differences in parenting were found. Conclusions: Overall, this study
provides evidence that families who conceive twins following IVF/OI are functioning well and that
the experience of fertility treatment does not lead to long-term difficulties for parents or chil-
dren. Keywords: Assisted reproductive technology, in vitro fertilisation, ovulation induction,
parental adjustment, parenting, twins, child behaviour. Abbreviations: IVF: in vitro fertilisation;
OI: ovulation induction; IUI: Intra Uterine Insemination; GIFT: Gamete Intrafallopian Transfer.

Mothers who have endured a period of infertility
followed by in vitro fertilisation (IVF), ovulation
induction (OI) or other assisted reproductive tech-
nologies are more likely to be stressed than mothers
who have not had fertility problems (Bernstein,
1990; Bernstein, Mattox, & Kellner, 1988). Stress
associated with previous infertility and fertility
treatment may lead mothers to have high levels of
anxiety about their child (McMahon, Ungerer,
Beaurepaire, Tennant, & Saunders, 1995), un-
realistic expectations about their own parenting
abilities and their child’s behaviour (Lind, Pruitt, &
Greenfield, 1989), and greater conflict with their
partner (Cook, Parsons, Mason, & Golombok, 1989).
Since parenting stress, unrealistic expectations and
marital conflict are risk factors for dysfunctional
parenting and child behaviour problems (Cowan &
Cowan, 1992; Patterson, 1982, 1983; Rogosch, Cic-
chetti, Shields, & Toth, 1995), researchers have
sought to determine whether there are differences
between families who conceive naturally or via
assisted techniques. The aim of this paper is to
explore whether families who conceive twins after
IVF and OI differ in parenting, child behaviour or
parental adjustment when compared with families
who conceive twins naturally.

In the US it has been estimated that about one in
six couples have problems with fertility and half of

these couples will seek fertility treatment to become
pregnant (Leiblum, 1997; Bernstein &Mattox, 1982).
Assisted reproductive technologies are continuing to
advance and the number of children, particularly
twins and higher-order multiples, conceived by them
is increasing. Natural conception has a twin birth
rate of about 1% whereas about 26% of IVF births are
twins (Human Fertilisation and Embryology Author-
ity, 1996). Asmost forms of assisted reproduction are
associated with a significantly higher incidence of
multiple pregnancies than spontaneously conceived
pregnancies, it is important to ascertain what impact
IVF and OI has on families with twins as well as
families with singletons.

A number of studies have compared families of
singleton children conceived following IVF and other
assisted techniques with those conceived naturally
(Golombok et al., in press, 1996; Golombok, Cook,
Bish, & Murray, 1995; Hahn & DiPetro, 2001; Levy-
Shiff et al., 1998; van Balen, 1996; Weaver, Clifford,
Gordon, Hay, & Robinson, 1993). Contrary to
expectation, most of these studies found positive
parenting outcomes for IVF families. When com-
pared to parents of naturally conceived children,
parents who conceived their child via assisted con-
ception showed greater warmth, emotional involve-
ment or protectiveness towards their child
(Golombok et al., in press, 1995, 1996; Hahn &
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DiPetro, 2001; van Balen, 1996), experienced fewer
marital problems (Halasz et al., 1993) and less par-
enting stress (Golombok et al., 1995, 1996; Weaver
et al., 1993). The higher levels of warmth and
involvement of parents who conceived their child
following IVF versus those who conceived naturally
has been attributed to their greater desire for
children and greater investment in their child’s
well-being.

In terms of children’s behavioural outcomes, the
research findings to date are contradictory. Some
studies report that children conceived after IVF have
more behavioural or emotional problems than chil-
dren conceived naturally (Gibson, Ungerer, Leslie,
Saunders, & Tennant, 1998; Levy-Shiff et al., 1998),
whereas other studies report no differences between
IVF and naturally conceived children (Golombok
et al., in press, 1995, 1996; Hahn & DiPetro, 2001).
On the other hand, one study found that IVF chil-
dren were rated as more sociable and less obstinate
than naturally conceived children (van Balen, 1996).
These contradictory findings may be attributable to
methodological difficulties in some studies, partic-
ularly the lack of well-matched control groups.

All of the above-mentioned studies have excluded
twins from their comparisons since twins are known
to be at greater ‘biological risk’ than singletons. When
compared with singletons, twins are more often born
prematurely, have lower birth weights and are more
prone to neonatal complications (Botting, MacFar-
lane, & Price, 1990), all of which may have a lasting
effect on their mental and physical development
(Alin-Akerman & Fischbein, 1990). While there is a
paucity of research into psychosocial risk factors in
families of twins when compared with families of
singletons, there is some evidence that the parents of
twins may experience greater stress, depression and
marital difficulties because of the burden of having
two children simultaneously (Thorpe, Golding, Mac-
Gillivray, & Greenwood, 1991). It is possible that
families who have given birth to twins following arti-
ficial reproductive procedures may find parenting
more demanding than families who have had single-
tons following such procedures, which in turn may
lead to poorer behavioural outcomes for children.

Only a few studies have examined differences in
families with twins conceived via IVF/OI and those
conceived naturally. Munro, Ironside, and Smith
(1992) compared 80 families with pre-school age
twins conceived naturally or after IVF and found that
parents who conceived their twins after IVF showed
poorer social support than non-IVF parents. Cook,
Bradley, and Golombok (1998) compared 12 families
with four- to eight-year-old twins conceived after IVF
to 14 twin pairs naturally conceived and found that
the IVF group reported greater parenting stress but
no differences in parenting quality or child beha-
viour. Finally, Colpin, DeMunter, Nys, and Van-
demeulebroecke (1999) compared a total of 103
families with one-year-old twins who were either

conceived naturally, after IVF or after OI and found no
differences between groups in parenting stress or the
psychosocial well-being of parents, although they did
not investigate differences in children’s behaviour.

It would appear that a different pattern of find-
ings might be emerging for IVF families of twins
versus singletons. While many studies with single-
tons have found parenting in IVF families to be
superior to parenting in naturally conceived famil-
ies, these findings have not been observed in the
few studies that have been done with families with
twins. The few studies which have examined the
effects of IVF/OI in families of twins have suffered
from methodological problems such as small sam-
ple sizes and control groups that are poorly mat-
ched for confounding variables, such as maternal
age and number of older children (Colpin et al.,
1999; Cook, Bradley, & Golombok, 1998; Munro
et al., 1992). In addition, these studies have
obtained eligible families from a select number of
fertility programmes or hospitals, so it is possible
that their samples are not representative of the
population who have conceived twins after IVF and
OI. Clearly, a large, well-matched, population-based
sample is needed in order to explore the effects of
IVF and OI in families with twins.

The aim of this study is to compare families of
twins who have been conceived after IVF and OI with
a matched sample of families of twins who have been
naturally conceived (NC families). We address three
questions: (1) do families who conceive twins after
IVF and OI differ from NC families on measures of
maternal adjustment, including maternal depres-
sion and social support, (2) do mothers who conceive
twins after IVF and OI differ from NCmothers in their
parenting behaviour, (3) does the behaviour of twins
conceived after IVF and OI differ from the behaviour
of twins conceived naturally? Due to the stress as-
sociated with the experience of infertility and fertility
treatment, and the burden of having two children
simultaneously, it is hypothesised that IVF/OI twins
and their mothers will show poorer outcomes than
the NC twins and their mothers on measures of
maternal adjustment, parenting and children’s
behaviour.

Method

Sample

Participants are members of the Environmental Risk
(E-risk) Longitudinal Twin Study, an epidemiological
study of 1116 families which investigates how genetic
and environmental factors influence children’s devel-
opment (Moffitt & The E-risk Study Team, 2002).
This national probability sample was drawn from two
consecutive birth cohorts (1994 and 1995) in the Twins’
Early Development Study, a birth register of twins born
in England and Wales (Dale et al., 1998). The full
register is administered by the government’s Office of
National Statistics (ONS). Of the 15,906 twin pairs born
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in 1994 and 1995, 71% joined the register. An initial
list of 1210 families was drawn from the register to
target for inclusion in the E-risk study (see Moffitt and
The E-risk Study Team, 2002, for full description of
sampling methods). Of the 1210 families targeted, 7
were discovered to be ineligible because the twins had
moved overseas, did not speak English, were being
reared by neither biological parent, or were opposite-
sex. Of the 1203 eligible families, 1116 (93%) partici-
pated in home-visit assessments when the twins were
age 5 years; 4% refused participation and 3% could not
be traced.

In the E-risk sample, we identified 121 IVF/OI
families and 121 NC families with 5-year-old same-sex
twins. Families were identified as having undergone
IVF/OI via a questionnaire that was completed by
them when the twins were 12 months old. Three IVF/
OI families were excluded from this study because one
or both of their twins had cerebral palsy. Of the 121
families who indicated they had received fertility
treatment at the time they became pregnant with their
twins, 9 families (7.4%) did not specify the type of
treatment they had received. Of the remaining families,
52 (43%) had IVF, 51 (42%) had OI, 6 (5.0%) had IUI
(Intra Uterine Insemination) and 3 (2.5%) had GIFT
(Gamete Intrafallopian Transfer). The four groups were
combined into two: IVF and OI. The IUI families and
GIFT families were included in the IVF group, since all
procedures involved some type of transfer of eggs and
sperm. Thus, overall there were 61 families (50.5%) in
the combined IVF group and 51 families (42%) in the
OI group.

The 121 families who received IVF/OI were matched
with a sample of 121 NC families on the basis of
family and child characteristics that may confound
study results. The matching variables included gen-
der, zygosity and ethnicity of twins; family income
and occupation; relationship status of parents; whe-
ther or not the twins were the first birth in the family
(twins’ birth order); twins’ birthweight; mother’s age;
and number of childern in the family. To ensure that
matching was effective in producing equivalent
groups, the groups were compared on these variables.
Independent samples t-tests were used for continuous
variables and chi-square tests were used for categor-
ical variables. Table 1 displays the percentages, means
and standard deviations for family demographic and
child variables for the IVF/OI group and NC group
as well as t-values and chi-square values for dif-
ferences between the two groups. No significant dif-
ferences were found for any variable, indicating
that the two groups were socio-demographically well
matched.

Procedures and measures

Research workers visited families’ homes within 60
days of the twins’ fifth birthday to conduct interviews
with mothers. All data were collected via interview; no
self-completion forms were used. Research workers
visited each home in teams of two for a total of two
to three hours. Families were given shopping vouch-
ers for their participation, and children were given

Table 1 Percentages, means, standard deviations, t-values and chi-square values for comparison of IVF/OI and NC families on child
variables and family socio-demographic characteristics

NC group
(n ¼ 121)

IVF/OI group
(n ¼ 121)

Child and family variables n ( %) n (%) v2 value P value

Gender of twins
Male 54 (44.6) 54 (44.6) .00 1.00
Female 67 (55.4) 67 (55.4)

Zygosity of twins
Monozygotic 19 (15.7) 19 (84.3) .00 1.00
Dizygotic 102 (15.7) 102 (84.3)

Ethnicity of twins
White 108 (89.3) 115 (95.0) 2.79 .24
Not white 13 (10.7) 6 (5.0)

Family income
Less than £20,000 38 (32.5) 29 (25.2) 1.80 .41
£20,000 to £34,999 42 (35.9) 42 (36.5)
More than £35,000 37 (31.6) 44 (38.3)

Occupations
Professional/managerial 65 (56.5) 72 (62.1) 1.06 .59
Skilled manual and non-manual 41 (35.7) 38 (32.8)
Partly skilled and unskilled 9 (7.8) 6 (5.2)

Relationship status
Living with biological father 110 (90.9) 111 (91.7) .05 1.00
Not living with biological father 11 (9.1) 10 (8.3)

Twins’ birth order
Twins first born to mother 61 (50.4) 68 (56.2) .69 .24
Twins not first born to mother 60 (49.6) 53 (43.8)

Mean (SD) Mean (SD) T value P value
Birthweight of elder twin 2381.30g (523.36) 2472.18g (546.69) 1.29 .20
Birthweight of younger twin 2355.20g (539.92) 2404.17g (582.50) .66 .51
Mother’s age at interview 35.6 (4.65) 36.0 (4.95) .67 .51
Total number of children in family 2.94 (1.27) 2.85 (0.94) ).63 .53
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colouring books and stickers. All research workers
had university degrees in the behavioural sciences,
and experience in psychology, anthropology, or nur-
sing. Research workers were blind to information
concerning the method by which the twins were con-
ceived. Interviews with the mothers included struc-
tured protocols and more qualitative, open-ended
sessions that were audiotaped. Questions about each
twin were separated by one hour of questions about
other topics.

At the time of the home visit, parents were asked for
permission to send a questionnaire to the twins’
teachers. Parents were given an opportunity to view this
questionnaire before giving consent. Of the 484 chil-
dren (242 twin pairs) who participated in the study,
questionnaires from teachers were returned for 450
children, giving a teacher response rate of 93%.

Family and child characteristics. The current (or
last) occupations of mothers (and their spouses or
partners) were coded using the Office of Population
Censuses and Surveys (OPCS, 1991) Standard Occu-
pational Classification. Occupational groups are
arranged into 6 social classes (1 ¼ professional occu-
pations; 2 ¼ managerial and technical occupations;
3N ¼ skilled non-manual occupations; 3M ¼ skilled
manual occupations; 4 ¼ partly skilled occupations;
5 ¼ unskilled occupations). Families were assigned the
higher of the occupations held by the mother or her
spouse/partner. For analyses, the six occupation cat-
egories were divided into three: (1) professional and
managerial, (2) skilled manual and non-manual, and (3)
partly skilled and unskilled.

Household income was established by asking mothers
to indicate how much total income the household re-
ceived from all sources before tax in the previous 12
months. For analyses, income was divided into three
categories: less than £20,000, between £20,000 and
£34,999 and more than £35,000.

The zygosity of the twins was determined by a
questionnaire administered to the parent about the
physical similarities, differences and confusion
between the twins (Rietveld et al., 2000). This ques-
tionnaire has been found to accurately classify the
zygosity of 93% of twins (Rietveld et al., 2000). In the
few cases where the zygosity of the twins was unclear
from the questionnaire responses, cheek cells were
collected from both children and sent to a laboratory
for DNA analyses.

Parental adjustment. We assessed three features of
partner relationships. The quality of the mother’s
relationship with her current partner was assessed
by asking mothers questions about intimacy (e.g.,
‘We feel very close to each other’), trust (e.g., ‘I feel I
can trust my partner completely’), and communica-
tion (e.g., ‘We discuss problems and feel good about
the solutions’) in the relationship. Mothers respon-
ded to all questions about partner relationship as
not true (0), sometimes or somewhat true (1) and
very true (2). Following Fincham’s (1998) recom-
mendation, we combined answers to these questions
into a single, unidimensional index of relationship
quality, which has an internal consistency reliability
of .89.

Mothers were interviewed about quarrelling or phys-
ical abuse with any partner since the twins’ birth (in the
past five years) using items from the Conflict Tactics
Scale (Straus, 1990) supplemented with additional
items describing other physically abusive behaviours.
Quarrelling was assessed by inquiring about three
verbally aggressive acts (e.g., swearing at partner) and
physical partner abuse was assessed by inquiring about
12 acts of physical violence (e.g., kicking a partner,
threatening a partner with a knife). Mothers were asked
about their own behaviour toward a partner, and about
any partner’s behaviour toward them. Mothers
responded to all questions about self and partner viol-
ence as not true (0), sometimes or somewhat true (1)
and very true (2). Mothers’ self scores and partner
scores were combined into one score. The internal
consistency reliabilities of the quarrelling and physical
abuse scales were .76 and .90, respectively. Additional
methodological research using this measure shows that
inter-partner agreement about verbal and physical
relationship abuse is very high, with correlations
between partners’ independent reports > :70 (Moffitt
et al., 1997).

Partner support was measured with four questions
about the current partner (e.g., ‘We support each other
during difficult times’, ‘He helps me out with the chil-
dren’). Mothers responded to each question as not true
(0), somewhat or sometimes true (1), or very true or
often true (2). The internal consistency reliability of this
scale was .81.

We asked the mothers the degree to which each of
four different social relationships (i.e., parents, adult
siblings, in-laws, friends) supplied each of three differ-
ent types of social support (financial support, emotional
support, and support with taking care of the twins)
(Simons & Johnson, 1996). Mothers responded to each
question as no (0), maybe (1), or definitely (2). The
responses to these questions were combined into a
single score. The internal consistency reliability of this
scale was .75.

Maternal depression was assessed using the Diag-
nostic Interview Schedule (Robins, Cottler, Bucholz, &
Compton, 1995). Mothers specified if and when they
experienced any episodes of depression since the twins’
birth and depression diagnoses were made following
DSM-IV criteria (American Psychiatric Association,
1994). The Life History Calendar (Caspi et al., 1996)
was used as a memory aid to help mothers specify when
they experienced depression. We report the percentage
of mothers who experienced a major depressive episode
since the twins’ birth.

Parenting. Inter-parental inconsistency of discipline
was assessed with three questions about how the mo-
ther and her current partner handled child misbeha-
viour (e.g., ‘We disagree about what to do when the
children are naughty’) (Vaughn, Block, & Block, 1988).
Mothers responded to each question as not true (0),
somewhat or sometimes true (1), or very true or often
true (2). The internal consistency reliability of this scale
was .57.

Mothers were asked how often they physically disci-
plined their twins in the last 5 years (Dodge, Pettit, &
Bates, 1994). They were asked to respond yes (1) or no
(0) to whether they smacked, hit or used other forms of
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physical discipline in the last year and also in the four
years prior to that. Total physical discipline scores
ranged between 0 and 6. A score of 6 meant that
mothers had smacked, hit and used other forms of
physical discipline both in the last year and also in the
previous four years.

As part of the parenting interview, we obtained a
measure of maternal Expressed Emotion towards her
twins using procedures adapted from the Five Minute
Speech Sample (FMSS) method (Magana et al., 1986).
Trained interviewers asked the mothers to describe
their child (‘For the next 5 minutes, I would like you to
describe [child] to me, what is [child] like?’). Two trained
raters coded the EE tapes according to guidelines set
down by the FMSS scoring manual as modified for use
with preschool children (Barnes-McGuire & Earls,
1994; Daley, Sonuga-Barke, & Thompson, in press).
The raters underwent 2 weeks of training in coding
procedures, and the same rater was used to code
twins in the same family. Inter-rater reliability was
established by having the raters individually code a
test-standard audiotape describing 40 children. Two
aspects of Expressed Emotion were coded from the
speech sample for each twin: warmth and negativity.

Warmth is a global measure of the whole speech
sample and was assessed by the tone of voice, spontan-
eity, sympathy and/or empathy towards the child.
Warmth was coded on a six-point scale. (5) High
warmth and (4) moderately high warmth were coded
when there was a definite warmth, enthusiasm, interest
in and enjoyment of the child. For example, ‘She is a
delight, she is so happy, I love taking her out, she is my
ray of sunshine.’ (3) Moderate warmth was coded when
there was definite understanding, sympathy and con-
cern but only limited warmth of tone. For example, ‘I
worried about her when she went to school, I thought
she may have difficulty in mixing and I felt sorry for her.’
(2) Some warmth was coded when there was a detached
rather clinical approach with little or no warmth of tone,
but moderate understanding, sympathy and concern.
(1) Very little warmth was rated when there was only a
slight amount of understanding, sympathy or concern
or enthusiasm about or interest in the person. (0) No
warmth was reserved for respondents who showed a
complete absence of the qualities of warmth as defined.
The inter-rater agreement rate was r ¼ :90.

Negativity is a global measure of the whole speech
sample and was also coded on a six-point scale. (0) No
negativity was coded when the mother made no neg-
ative comments about the child. (1) A little negativity
was coded when the mother made one minor criticism
such as ‘She can be a bully.’ (2) Some negativity was
coded when the mother made two criticisms that were
stronger in tone than the former rating. (3) Negative –
some dissatisfaction was coded when the mother
repeatedly mentioned one or two particular traits of
the child that she did not like and wished to change.
For example, ‘She is not very clever, I wish she would
try more like her sister.’ (4) Negative – makes dispar-
aging remarks and finds fault with the child was
coded when the mother had very little good to say
about her child, and found fault in almost everything
he/she did. (5) Resentful and hostile was coded when
the mother gave the impression that she actively dis-
liked the child. For example, ‘I wish I had never had

her, I hate her.’ The inter-rater agreement rate for
negativity was r ¼ :84.

Children’s behaviour. Children’s externalising and
internalising problems were assessed with the Achen-
bach family of instruments: The Child Behaviour
Checklist (CBCL; Achenbach, 1991a) and the Teacher
Report Form (TRF; Achenbach, 1991b), respectively.
The externalising syndrome reported in this article is
the sum of items in the Delinquent Behaviour and
Aggressive Behaviour scales; the internal consis-
tency reliabilities of the parent and teacher reports of
externalising problems were .88 and .93, respectively.
The internalising syndrome reported in this article is
the sum of items in the Withdrawn, Somatic Com-
plaints, and Anxious/Depressed scales; the internal
consistency reliabilities of the parent and teacher
reports of internalising problems were .83 and .84,
respectively.

Children’s hyperactivity was measured with 17 items
from the Rutter Child Scales (Sclare, 1997) and sup-
plemented with items concerning inattention, impul-
sivity, and hyperactivity derived from the Diagnostic
and Statistical Manual of Mental Disorders (DSM-IV)
diagnostic criteria for Attention Deficit Disorder (e.g.,
‘cannot settle to anything for more than a few moments,
quickly moves from one thing to another’, and ‘fidgety or
squirmy’). The internal consistency reliabilities of the
parent and teacher reports were .88 and .94, respect-
ively.

Children’s prosocial behaviour was measured with 10
items from the Revised Rutter Scale for School-Age
Children (Sclare, 1997; Goodman, 1994), including
items such as ‘tries to be fair in games’ and ‘considerate
of other people’s feelings’. Parents and teachers each
rated the items as not true (0), somewhat or sometimes
true (1), or very true or often true (2). The internal
consistency reliabilities of the parent and teacher
reports were .73 and .92, respectively.

Data analysis

To compare the combined IVF/OI group with the NC
group on measures of family adjustment, parenting and
child behaviour, independent samples t-tests were
performed on all measures except maternal depression.
Chi-square analyses were used to compare the pro-
portion of mothers who reported depression in the two
groups.

Statistical analyses of data about the study children
(e.g., measures of child-specific parenting and meas-
ures of the twins’ behaviour) was complicated by the
fact that our twin study contained two children from
each family, leading to non-independent observations.
As such, we analysed data about the study children
using standard regression techniques but with all
tests based on the sandwich variance estimator, a
method which is available in the statistical package
STATA 6.0 (StataCorp, 1999). Application of this
technique allows for the relaxation of the assumption
of independence of observations by penalising esti-
mated standard errors and therefore accounting for
the dependence in the data due to analysing sets of
twins.
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Results

Table 2 shows the means, standard deviations and
t values for the parental adjustment, parenting and
child behaviour measures for the combined IVF/OI
group and NC group.

No significant differences between the two groups
were identified on any measure of parental adjust-
ment. For measures of parenting, the only significant
difference between the groups was obtained for
mothers’ reports of inconsistency with partner over
discipline. NC mothers reported significantly more
inconsistency with partner over discipline than IVF/
OI mothers. No significant differences were found
between the two groups on any parent-rated or
teacher-rated measure of child behaviour.

In order to ascertain whether or not there were any
differences between the IVF, OI and NC groups sep-
arately on all measures, additional analyses were
performed but not reported here in detail. Using
analysis of variance for independent variables and
chi-square analyses for categorical variables, the
only significant difference between the groups was
again found for mothers’ ratings of inconsistency
with partner over discipline. Post-hoc comparisons
revealed that mothers in the NC group reported
higher levels of inconsistency with their partner over
discipline than mothers in the IVF group, but
mothers’ mean scores in the NC group were not sig-
nificantly different to mothers in the OI group. No
significant differences were found between the three
groups for any other measure of parenting, parental
adjustment or parent and teacher ratings of child
behaviour.

Discussion

The findings of the present study do not support the
hypotheses that families with twins conceived after
IVF/OI would show poorer outcomes than families
with twins conceived naturally. In fact, the findings
indicate that families of twins conceived after IVF/OI
have similar parenting styles and maternal adjust-
ment when compared with families of twins con-
ceived naturally. In addition, children conceived
after IVF/OI do not differ from NC children in terms
of their behaviour, whether reported by mothers or
teachers. The results of this study are reassuring for
professionals, parents and couples considering IVF/
OI and indicate that the experience of infertility and
undergoing fertility treatment does not have any
long-term negative consequences for mothers, chil-
dren or mother–child relationships.

This study aimed to avoid the methodological
problems associated with previous research into
IVF and family functioning in families with twins. It
is the first study to include a population-based
sample of IVF/OI families rather than families
selected from specific fertility clinics. Therefore, it is
less likely that there are selection biases operating
in this study when compared to previous studies.
As far as the authors are aware, this is also the
largest study on IVF/OI to be done with twins and it
is the first to use a control group that has been
matched on several potentially confounding child
and family variables. Finally, the present study
interviewed mothers in their homes, rather than
using postal questionnaires, and used state-of-the-
art measurement of parent and child functioning

Table 2Means, standard deviations, t-values and significance levels for differences between the IVF/OI and NC groups on measures
of parental adjustment, parenting and children’s behaviour

Variable NC groupMean (SD) IVF/OI groupMean (SD) t value P value

Parental adjustmenta

Quality of relationship 22.87 (5.29) 23.35 (4.49) .73 .46
Quarrelling 5.01 (2.79) 4.75 (2.65) �.73 .47
Partner violence 2.09 (4.46) 1.79 (3.82) �.55 .58
Social support 15.64 (5.59) 15.05 (4.76) �.79 .43
Depression 61 (52.1%) 56 (47.9%) .34 .33

Parentingb

Inconsistency in discipline 2.11 (1.57) 1.58 (1.26) �2.76 .01
Use of physical discipline 1.66 (0.81) 1.61 (0.74) .60 .55
Maternal warmth – EE 3.35 (0.88) 3.27 (0.88) .76 .45
Maternal negativity – EE 1.42 (0.87) 1.37 (0.94) .57 .57

Child behaviour – parentb

Externalising behaviour 11.76 (7.95) 11.07 (8.85) .77 .44
Internalising behaviour 8.93 (6.58) 7.97 (5.98) 1.49 .14
ADHD scale 10.61 (7.11) 9.72 (7.82) 1.30 .20
Prosocial behaviour 16.47 (3.18) 16.15 (3.51) .90 .37

Child behaviour – teacherb

Externalising behaviour 4.33 (6.17) 4.66 (8.05) �.41 .68
Internalising behaviour 5.82 (5.94) 6.86 (6.36) �1.66 .10
ADHD scale 4.66 (6.13) 5.02 (6.89) �.49 .62
Prosocial behaviour 12.06 (4.77) 12.49 (4.75) �.77 .44

a n ¼ 242 (121 IVF and 121 NC/OI) – one score for each family included in t-tests.
b n ¼ 484 (242 IVF and 242 NC/OI) – scores for each twin included in t-tests.
Note. Depression is a categorical variable. The number and percentage of mothers who experienced depression are reported in the
table along with the chi-square value.
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across different domains and raters (parent and
teachers).

The findings of the present study with IVF/OI
families of twins are similar to many studies with
singletons, suggesting that the effects of IVF/OI are
no greater in families of twins. As there is some evi-
dence that parents of naturally conceived twins may
experience greater stress, depression and marital
difficulties when compared with families of naturally
conceived singletons (Thorpe et al., 1991), re-
searchers assume that the demands of twins can
lead to adjustment problems for families. However, it
is possible that the experience of IVF/OI is a pro-
tective factor for coping with twins. In other words,
parents’ knowledge of the increased risk of multiple
births due to assisted conception (Gleicher et al.,
1995) and their strong desire to have children may
result in very positive attitudes towards twins and
enhanced coping skills to deal with the demands of
twins. In support of this, Leiblum, Kemmann, and
Taska (1990) reported that infertile women showed
significantly more positive attitudes towards mul-
tiple gestation when compared with fertile women.
However, there is presently no evidence to demon-
strate that a positive attitude towards twins at pre-
conception leads to greater resilience after twins are
conceived and born.

The present study found no differences between
IVF/OI families and NC families in terms of use of
physical discipline and expressed warmth and neg-
ativity towards their twins. This is the first study to
compare mothers’ use of physical discipline and
expressed negativity in families who conceive nat-
urally or after assisted conception and indicates that
the experience of infertility and undergoing assisted
conception does not result in greater maternal neg-
ativity, either physical or emotional. The finding that
IVF/OI mothers did not differ from NC mothers in
levels of warmth towards their twins supports
Cook’s (1998) small study with parents of IVF twins.
However, there are a number of studies with sin-
gletons that have found that IVF families show
greater warmth towards their child when compared
with NC families (Golombok et al., in press, 1996;
Hahn & Pietro, 2001; van Balen, 1996). It is
possible that parents of twins conceived after IVF do
not show enhanced levels of warmth that are
observed in parents of singletons because they are
required to share their feelings of warmth between
two children.

There were no significant differences between the
IVF/OI and NC twins in their internalising, exter-
nalising, hyperactive or prosocial behaviour whether
rated by parents or teachers. This finding is not
surprising given that no differences between the
groups were identified for measures of parenting or
parental adjustment. The findings of the present
study support previous studies with twins (Cook
et al., 1998) and singletons (Golombok et al., in
press, 1996; Golombok, Cook, Bish, & Murray,

1995; Hahn & Pietro, 2001; van Balen, 1996).
However, they do not support the findings of two
other studies (Gibson et al., 1998; Levy-Shiff et al.,
1998) which found higher levels of behaviour prob-
lems in IVF children compared with NC children.
While it is likely that conflicting results of these
studies reflect different methodologies, it is also
possible that cultural factors may mediate the effects
of infertility and assisted conception on parenting
and children’s behaviour (Hahn & DiPetro, 2001).
Different countries throughout the world have dif-
ferent eligibility criteria and costs for IVF, as well as
different cultural expectations regarding child bear-
ing, so it is imperative to consider cultural factors
when interpreting the results of assisted conception
studies. Notwithstanding the need to investigate
these cultural factors further, the present study
demonstrates that twins conceived following IVF and
OI are functioning well in both the home and school
environments at 5 years of age.

The present study found only one significant dif-
ference between IVF/OI families and NC families.
IVF/OI mothers reported lower levels of inconsis-
tency with their partner over discipline when com-
pared with NC mothers. While it is possible that
this finding may be due to chance given the number
of statistical analyses that were performed, it is also
possible that couples who have experienced IVF/OI
are better at discussing and agreeing upon parent-
ing issues, due to their strong desire to have chil-
dren. Alternatively, IVF/OI fathers may simply be
more involved in and committed to the task of
parenting their twins than NC fathers. It is inter-
esting to find that no differences were observed on
measures of partner support, intimacy, and conflict
(physical or verbal), which indicates that IVF/OI
parents of twins do not have a better partner rela-
tionship overall when compared with NC parents of
twins.

While the present study found no negative out-
comes for families who conceive after IVF/OI, it is
possible that the long-term effects of infertility and
fertility treatment are mediated by other factors that
were not assessed in the present study. For example,
couples who have had long-term fertility problems
and have undergone several fertility treatments may
be more likely to experience difficulties in the
transition to parenthood than couples who have
conceived after a brief period of infertility. Future
research should collect information about the dur-
ation and experience of infertility in order to eluci-
date possible mediating factors. As there is evidence
that infertility is stressful for couples at least in the
short term, it may be helpful for clinicians delivering
parenting interventions to request information about
the child’s mode of conception and the parents’
experience of infertility and fertility treatment. For
some families, this information may provide clini-
cians with a better understanding about factors
affecting parenting and children’s behaviour.
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There are two important limitations that must be
kept in mind when interpreting the results of the
study. First, we did not ask the IVF mothers about
donated gametes, so we are unaware of the exact
genetic relationship between the twins and their
parents in this study. While it is important to obtain
this information in future studies in order to accu-
rately describe the sample, previous research has
found that assisted conception using gamete
donation does not result in poorer outcomes for
families or children (Golombok et al., 1995). Second,
we interviewed only mothers and did not have the
opportunity to interview fathers. Some studies have
found different results for IVF fathers of singletons
versus NC fathers of singletons, but not for mothers
on the same measures (Cook et al., 1998). There-
fore, it is possible that parenting and parental
adjustment of fathers of IVF and OI twins may be
different when compared with fathers of NC twins.
It is imperative that future research into the effects
of assisted conception on parenting and child
behaviour includes measures for both mothers and
fathers.

Conclusion

In summary, this study found no evidence to suggest
that families who conceived their twins via IVF or OI
had any more difficulties in terms of parenting, ma-
ternal adjustment and child behaviour problems
when compared with NC families. While some
researchers have recommended that families who
conceive their children via assisted conception should
be providedwith additional help and support to assist
them in their transition to parenthood, we found no
evidence to support this recommendation. The find-
ings of the present study should reassure parents,
researchers and fertility experts that families who
conceive twinsvia IVFandOI functionwell andappear
to suffer no adverse effects as a result of their experi-
ence of infertility. Given that 1 in 6 couples have fer-
tility problems and that an increasing number of
children, especially twins, are conceived via assisted
conception, this area of research is an important one
and deserves continued investigation.
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